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1. A&

7lze LdHo g AL A, UM E PCE
AbE-eta, JAEle F&stnz ste &7H &
g F# U= A FY sYZE PDA(Personal
Digital Assistant)7} 7125 At PDAT 70 &0]
U AdFgo2 Aol ARAY L A 75L&
ZtE vy 3rle 2¥AXz, AAF AUl
F4E AR FE FAEEd gol xolm il
PDAS <913 A& e FIH=F AL HAAA T,
23 st FAe ol gt 2 sl WEDG H
AxaBo g dAsA HAoh ek, Apgzpe]
e 3ol Yeluhye e stde] HH(stylus)
& ol &3ty FYste WHLE HMAHJLH A}
£ #HgE Y8 Kok #WAg GUI (Graphical
User Interface) #74& ZFxazste d+47F &%

3 Mg Y1l

HZ 719 BHoE 314%9 micro process
9} =2 £ wIHY vz ANLTE PCY
FE&de dee 7HA T ey, JidAR #7
T 9o FAFEAE A4 AdHY-VEY=Z 7%,

FErge] 7%, AY 59 715E JH2 Yok

ole wa}, 7|2 MMU(Memory Management
Unit)7} §l PDANA F33ts 9 task &9
A= = Mg £=22 sl HErge 1g
o] o] m #x)ALEo) Al to] weol Hat Ak A
Ha, Hojywt GUI 43 HeElvde] 71%5L x4
3 W3sE $9#A (Windows CE, Embedded
Linux)2 A& 1ot

B =8dAEs 138 AAgd gMdm, oA
WENA 715, g FuAY, @& Ad
Be FAHL A FA 949 s~
o] &3te] PDA 4L AdIe WHd %
AN2ads AT

ox

o
©

I ot op

2. %d A7

2.1 PDA W% %

< PDAE ¥ 13 2ol AT micro
processor®} flash-ROM, RAM, LCD, Touch-

screen, LCD, Audio CODEC, 71} FEJ&d F
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Channgt .
3 UARI Communications

Tablet/ Senal Keyboard

Codec
intrared Communications

USB Synchronization Fort

Gray Scale
or
Color LCO
Oispiay

32-bits RISC
Micto procassor
(65Mne- 206Mh

Intenupt Channet (G 27)

Address & 7
Hamory Seect 32 ons
32 bils

PCMCIA Glug Logic }-""”‘{ SDRAM/DRAM
Intertace }

{Flash.Modem} e
[ swm ] swrowrou ]
[ Vanable Latoncy /O }_.»_{ Fash I

<21y 1 > PDA WH #4=%

22 Linux Framebuffer Device

¥FE gy Azl xZEstE g8k H‘”Q
Zl %2 Ad Device(/dev/fb)2 7+=9] Fitel 1
Aglol e -&¥EL B3Il 18y Z%’/]/}
bsstE® AU Device®] Memory
Mapping & ol &3l wmals Ay dagoiA
el agd A2zt 7hs s3]

2.3 GTK+(GNU Image Manipulation Progr

am Toolkit)/ GDK Library

GUI 74}t application framework # &3ty 71
o2 X-windowdol A Z1ef¥xel Z2ad Ay
£ % Library2 AAE Ao @A hds &
gxzaRe sfde] AHEHI ot CAE 7]
wto g sl AR Frs g8 fx, B
23 AojolA A&+  Open Source
Library®] th.

GTKY 0=%9 tost Widget(d =5, &,
Frus AQava F)o AHegd gesta, GDK
= GTK #+8& 98 A T Library2 oWlEH
g 2 addEda(d, A, gda 5)E gt
o}4].

2.4 JFFS2 (Journalling Flash File System version 2)

Log-structured 34 Al ~51Q] JFSE Flash %
of & A7l 7142 Axis Communications Aol A
A A5 o] ¥ Open Source o] At

PDASE 7ol A ¥Fo] BAAHEG AlgleA
A9 FHe Fuo ulE sUdriAy BHIE 98
o ApgE3 ek el AEelont, d4 WA
2 oA 27 @ HEYZHES HLH ‘-31‘7] Exle)
2’4 A gEFgo] 2 7}5}910‘31 Q3o W& 27| A

2719 XIP (eXecute-In-Place) v "] , %
Ldﬁ}"ﬂ Aalel] wE F7b AZF 28 -4 @3

o] AHS5L.

3. =¥ AA

3.1 Embedded Linux Kernel 74

WAy #Ade Fo €& vrgge, ZEA
Ao ozdE A, WRZ2 ALY F4, OFH
HE @], XIP-ROM 34 Al2¥, RAM 34 A
28 Flash #a], TCP/IP HESY Y Folt.
ole] we}, HE YL A EHYORZ A EEY] Yl
of AdEe By A #Had REL A3 Unx
= OAgAZe REZde o3l AHA .
PDAS &= wep Adg FASA Hey F3%
2 2g UEY 2E gUdr sy BE Fol A9
go g 7ol HaAt6]

% PDAYl 43¢ WFY UA%s A
WAl Aol th,

.O

Kernel Version! Linux-2.4.12 ac6 -rmk?

Loadable Module : Enable Kemel module loader
System Type © SA-1100 based
General Sctup
- Network, System V IPC, Sysctl support
- Kernel core(ELF), ELF format support
- FastFPE math cmulation (m)
- Power Management support
Mcmory Technology Devices
MTD partitioning support
- Direct char device access (M)
- Caching Block device access
- RAM/ROM/Flash chip driver
- CFI support: CFI advanced configuration
- Specific. CF1 Flash geometry sclection
- 16,32-bit buswidth, 1,2-chip interlcave
: Imcl flash chip support
Mapping drivers @ StrongARM SA-1100
B]ock devices
-+ Loopback device support (m)
Network block device suppirt (m)
Disable Ramdisk
Chdractcr devices
Virtual terminal, Support for console
- Standard/ gencric scerial support(m)
- SA1100 scrial support, console on scrial port
+ SA1100 Real Time Clock(m)
- Touchscreen & Button supp(m (m)
- Unix98 PTY support {(32)
Mice : Mouse Support (m)
Fle systems:
JFFS2, RAMFS(M), ext2(m),
- /Jproc, /dev file system & automount, /dev/pts
Console drivers:
- Disable VGA text console
- Frame-buffer support
- SA1100 LCD
- Adveneed low level driver options @ 16 bpp
- Support only 8 picels wide fonts @ VGA 8x8

3.2 Flash Memory Partition

Flashiz #ge] glol= BHA o] 7158 49
02 &xd ot o] REOR %?_—%‘5101 A&
tf, F2 AE£E+ NOR-Flashel H$ AxALY
Flash Translation LayerZ %3} Block @99
- &#¥9g 8322 Block 272 E&dt v
28 A2 I8 2d 7 Ut
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ol 1Y 3& H =FoA AAsE Flash
Memory TAHEZ HZ EE9 a719 0x40000
(256K) @9 2&5 7]

0x01000000
Root file system (JFFS2, 14.7M) Simple RAM File system
(Jourral Aash File System 2) (ramfs. 16M
0x00140000 - O
R ——
Kemel (zimage. 768K
0x00082000 [ P o o5 ] Main memory (16M)
0l paramater
0040000 D (Kernel. Cache, Proc)
t Loader (256K
000060060 Boot Loader ]°‘O°°°°°°°
(A Fash Memory (8) SORAM

<Z1¥ 2 > Flash Partition

Boot loader 49& #Ade F w2z FHAj 7
% 9ol Flash &2 (read, write, erase, partition,
boot parameter, upload, download) 715<& ©%3t
I 3t} Boot parameter %92 Boot loaderel
olsle] #HalEl= A2 parameter, Flash partition,
Ade EEHX T9 7 AR7 AFEHE 99
oltt. Kernel 4R #Ad9 olnx7} AFHE=
dHoz F& 512KByted AlgE 1 Jor) ohak
g AuAYd 2 owEd dadgel=E 9ty
768KByte2 dA3lA . Root 99L& #Ad Az
F rootNE v E & gddAxdo) YAjstA F
o JFFS2 gdAatadoz dAsHEs 97 A4
B AJ2®¢el CRAMFS ( Compressed RAM
File System)7} F2 Al&X0o] gor} 97 A&
o mE A2y MA Hgo] BrlsE dyo 4
of AR F8 Alxdl B o ALgH T Qo)

RAME ZZAXME 98 Alxd g3 4Rz
g AT FYA~aH JHdoZ ALEEHY Ax¥
992 A, Flash ¥-%3 Cache, Buffer Cache,
Page Cache $98 16MB7} A&, Urx o
He AHERZE HE AFE Yste] ALEEe
RAMFS(Simple Ram File System) 9492 A}
£t

33 GUI Al2d AHA

PDAE AL =Z7|2 Q3td ExAzadd HE
< 4P AMgsn Qv B3, g2z
o ZA &t YoH, A& HJE Y% 9
=4 Widget 7383, 27194 §9 & GUI &
ol g€t

2 =FdAe 2 48 Zol X-windowE 7]
E Ax e Aagow Adiln Y 712 Linux
9} &2 Framebuffer device® A 28
GTK GUI E# & o]&3le 23 A= A
2 Network Mo W& eous=9 AHZ IFHE
29 F AEE HAFG

X-window AA] wE FI4 &4 o]

el %k 718 Library?l XLib¥E X2
olHg BWe $8ETZOYPEo GTK EHL
o2 AAEHID Slo] YRRy FE&ZTzaPe 4

o] Fhsaict,

Layer
,
................................. S
Window
(widget)
J Layer
[@mebmter” Touchscreen Bunonl Kemel

| embiedded Linux Kerrel I Layer
i

<29 3 > GUI system T3 %

4. A9 78
41 A% &3
2 =8dA T+dE Systemd MY AL ot
o3 gl
- System PentiumlIll 1GHz (mem: 512MB)
-~ 0S : Linux Redhat 7.1 (kerncl 2.4.12;
- Cross-Compiler & linker :
- GNU arm-linux-gcc : 293
- GNU arm-linux-ar, 1d 1295

=%, Embedded linux 70272 CompagAte]
iPag H3600 series® A% o3 Zuh

- Processor: Intel String ARM(SA-1110) !
32-bit RISC Processor

- Memory: Flash 16MByte, SDRAM 32MBrte

- Display: TFT LCD 240x320 (12bit color)

- Interface: Button x8, USB/RS232C, IrDA

- OS : Linux 2.4.12-ac6-rmk2

4.2 Embedded Linux 738

42.1 Kernel 7-4 AdA

PDA?l £z HEgd A A F Flash
Partition A X & Z &3t}

/kernel/drivers/mtd/maps/sal100-flash.c
max_flash_size - 0x01000000;

{ name: "H3600 boot firmware”,
offset: 0

size: 0x00040000

mask_ﬂa§si MTD_WRITEABLE
name! "H3600 é)arams”,

offset: 0x4000

size! 0x

-

name: "H3600 root jffs2”,
offset: 0x00140000,
sizet MTDPART_SIZ_FULL
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1) 22~ fJad
GNU Open Source Z=Z-139]
2~ Y2 AFEa

o R
A4 diE &

2.9 autoconf Eo ¢]3}d

Alz® g4 o] ALY 3L Makefileol A4 o] #
el 33‘{“4. Library ¥ Platform £43% ¢l
B8 gty fs HAn @4 AN gAr
£ 3z Ay Ay Hod ”Gg% %3t
o HAHE A7) FHAL *Eﬂ“ 7“\} 5)7F o] §-of

Aoz 2z s Asdel F9 Target Platform 7]
Aol& Hadde 7hesty Hgo] EHbsd F4
7 Ak wekA, WEYZ AHE ¥ NFS
(Network File system)®} rsh “'é"“ﬁs—_ Target
1A FYAA AHE
g},

2) A% Hud

Processors} PDA] &7 w& 74 sfx 2
M4 F cross-compilerd o] &3t 7

/linux-2.4.13-ac4-rmkl

# make ARCH-arm xconfig

# make ARCH-arm CROSS_COMPILE -*/usr/local/bi
n/arm-linux-" dep clean zImage modules modules_in
stall

# cp /arch/arm/boot/zImage /h3600

# cp -r /lib/modules/2.4.13-ac4-rmkl/* /h3600/lib/mo
dules

o

5]
9 A9 s

3) Linux 71¥ Alx= 539

Linux Al2=€& FAss 718

Ao gt

~ modules-2.4.10

)

o

2w 9 HA (insmod)
C1E wd AE (s, cp)

*shell 22 (stty, su, who)

: network 7] # @(inctd, ping)
s als A 7] % Utility(mkfs, kill)
¢ SysVinit ¥ # (init, shutdown)

B ils
- netkit-base-0.17
- util-linux-2.10s
- SysVinit-2.78
e

ex) 3 el

/modules-2.4.10

# configure --prcﬁx -/h3600/modules --target-arm-linux
# make CFLAGS-"-02 -mapcs-32 -march-armv4 -mtu
ne-strongarml100 -mshort-load-bytes” all install

422 GTK+/GDK #H#Y

Framebuffer Device GTK B#4 9 #H3d&
8 . GTKY 71& "401‘3.81\1]‘{1 GLib, %E
% g8} Pango Library, PDAOA AL&3H4A
s Foizl K YA(On-screen 71BE %) ATK
Library ¥ GTK Library® #H3 3t}8).

/glib-1.3.1

# configure --target-arm-linux --prefix-/h3600 --ena
ble-debug-no --disable-mem-pools --without-x

# make all install

/pango-1.3.1
#configure --target-arm-linux  --prefix-/h3600 --cna
ble-debug-no --with-include-modules-yes --without-

X
#make all check install

/gtk-1.3.1

#configure --target-arm-linux --prefix-/h3600 - -cnab
le-debug-no --without-x ~-with-target-linux-fb --di
sable-shadowfb --disable-modules - -with-included-lo
aders- xpm, png, jpeg

#make all check install

A g Mo HAd Jetcd HAG 7E
Linux Alagell A Hatste] HAgo g4
/linuxre, /etc/inittab, /etc/rex %ol ¥ L& 0 o}

o 2 AYS Fdrh
- Power on
- Boot loader (Flash 0x0)

- Kernel Loading

- Nlinuxrc 48§
-Floating point emulator module load
‘mount -n /proc
‘RAMFS module
-Unix socket module
‘mount /mnt/ramfs
‘make temp system
‘exec sbin/init’

- /etc/inittab 4188
-/ete/reS.d/S* 419
~mount local filesystems
-module dependencies check
slete/re2.d/S* 418
-/sbin/getty 4138 (Scrial terminal)

4.2.4 Root File System T4

mkfs.jffs2 & ©j&3la] Linux® 7|22 %
o a3 File Utility, System Library, A2
AA o, A=Az, F§ goluy

Image& Flash Block #71& &ldte] Al gct

# 1s /h3600
bin/ dev/ ete/ lib/ sbin/ usr/ /tmp@ /var@

# /mkfs jffs2 -d h3600 -o /h3600.jffs2 -e 0x40000 -p

425 PDA? Flash Memory®] # )

Flash #2 2 H=E& $3% Boot loader:
CRL/OHH ARM Boot loader& Atg-stg o, A
9 9 BAdAlAY ImageE AHAs7) Hd e
#o] Flash® ¥ u}9].
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- partition define bootldr 0x0 0x40000 0

- partition define params 0x40000 0x40000 0
- partition define kernel 0x80000 0xc0000 0

- partition define root 0x140000 0xec0000 0x16
- partition save

Kernel Image®} Root ImageE A ¥ kernel
9] parameterZ A A 3o},

- load kernel

- load root

- set linuxargs "noinitrd root-/dev/mtdblock/3 init-/lin
uxrc console-ttySAQ”

- params save

426 28934

2% 4+ PDAC F¥d" WHY Linux9 GTK
Demo 3} o]t}

wa

<24 4> WAE Linux GTK Demo %

5. 48 % #3UY

2 =F94+F  Linux® GTK+/GDK(GNU
Image Manipulation Program Toolkit) E#-& ©]
23l FramebufferE A& o2 A& = A
sti, EHag UR g5 AATGo2ZH X-9
EoAA"ozm Q3 eHd= B AAFHE F
d F A HZY S9AHE 44 ¢ g
=3

GUI 87 & AYste A" A Microsoft
PocketPC, Linux + QT/Embedded, Linux+
Kaffe+ Java AWT, Linux+ Microwindow+ GTK
Sol len A Windows CES 7)¥to 2 Az
d PocketPC7} 7} &ol AFE-H 3 th  Linux
= obF dnk AR E Y SEEZaYol Hu,
GUI #70o] 71¥ MicrosoftAle]  Windowsoll %
€H AIEASA A o]ARE Fof &FF ¥yl vy
olm AEHQ GUI 847 NEAE 943 30
L AIDE) g A sigte] g el

[(Fa&d]
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