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Abstract

In this paper, we has implemented a tour guide terminal using the embedded linux. The
mplemented terminal can locate its position using GPS interface and display the sightseeing
mformation of the current location. With view of this inmplementation results, we confirmed
the possibility of embedded linux terminal as a tour guide PDA. The redtime update of
sightseeing information wusing a mobile commurication functionality will be included I our
future works,
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Table 1. Specification

ClHfo |~ 2 AlRF
U Intel PXA256(400MHz)
H2z| Flash 64MB, RAM 123VB
BE—2Y TFT LCD 357
SAEA| Ethernet 2port, Serial, Blustooth, POMCIA, USB 20
FEER| CF, HOD
2HER| 10 Keypad, Touch
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Fig 1. Target board
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Fig 3. Debugging environment
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(1) FEZH 74w
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SRR EE
CS0: Amd29LVR0OBB, 1NMB, 16 hit2= - hoot
flash CS1: Intel strata flash E28F128]3A x
2, PHE BE - datad 7§ flash
CS3: ¢s8X00 ethernet driver
CS6: A K4SH61632C-TCS 32MB x 2, RHE -
SDRAM

2ol U8z Ze] C0E FE EFAl CS12 HlolE A
48 EdAlell ddse] it E3F CS3E oY, CS6

- 28 A4
#define CONFIG_STACKSIZE (128+1024) /%
regular stack #/
#ifdef CONFIG_USE _IRQ
#define  CONFIG STACKSIZE IRQ (4$1024) /%
IRQ StaCk *//
#define  CONFIG STACKSIZE FIQ  (4*1024)  /*
FIQ stack #/ #endif
2ele] 27)8 A4t
User File System
0x00090000
Root File System
0x00240000
Kernel Image
0x00040000
bootloader
0x00000000

T2l 4. H=22|
Figd. Memory map

- SDRAMS] =79 A2 45 AATH.
#define CONFIG_NR_DRAM _BANKS 1 /*
1 bank of DRAM #/

we have

#defime PHYS SDRAM 1 0x30000000 /* SDRAM
Bank #1 */

#define PHYS SDRAM 1 SIZE  0x08000000 /* 64
MB */

#define  PHYS FLASH 1  Ox(00000000 /*  Flash
Bank #1 */

#define CFG_FLASH BASE PHYS FLASH_

@ olz2| M

flashollM] §ESE] 48 uboot, 7 olulA, A =17}
R A, F TS ARk 7 4w B RN AL
3 ZeA) Hlre] otk RERreE 00000000, Ado|m|Al=
Ox000400005E] A=, oAz oAz (0x00240000]
A= e A 37 AR oz )

B e FE 3 Axge Sherizsd Ak o
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i
£
&
i

U5 o]83lnE 89S E8A0E AT 4 sle A
o] gtk £ =Rolxe ZEH2E sl=d ZEae] [T
g s o 8 e
Axfo]et.
@ 1BHPZHIOIE F7|9| S=UH ClHI0|AS AAsiCE
m —f bigRamdisk
dd if=/devizero of=bigRamdisk bs=1024
count=16384
@ ext2 THUA|ARIZ MMSITH
echo "make bigramdisk file system”
mke2fs /bigRamdisk
® MME TRINARE JHdE FETRJAALO] DI2ESIC
echo "mounting bigramdisk to newramdisk”
Jbirdmount —t ext2 —o loop bigRamoaisk
frntinewRamdisk
@ JHLE SETIAA-O] S MFH| MAE THUAIAE
SALEICH
echo "copy orignal ramdsk 1o new ramdisk”
cp —rf /mnt/ramdisk/* /mnt/newRamdisk/
©® MME TRINARIE ADLRESICY

echo "unmounting new ramdisk”



o &g A FFe dv]e dA B £H %

umount /mnt/newRamdisk
® MME TUAARS gipoZ AEGICH
echo "gzip new ramdisk”
0zip bigRamdisk
@ mkimage E2 u-boot & BC|A3=Z TL=C)
echo "making new uimage new ramdisk”
Jmkimage —A am —O lirux —T ramdisk —C gzip \
-n 'BExt2 Ramdisk Filesystem’
-a Ox12000000 - 0x12000000 \
-d /bigRamdisk.gz ./Juramaisk
fittoboot Ol =Aksto] EIUIE =9 ZehA|H=22(o
SAFSICY.

cp Juramdisk /iftpboot

(4) USB QIE{H|o[|AE 3t HDD M

B mRdAde darle] Adzx Uig-S HlsA Agsh)
98l USB g0 to] HDD Als3ich wabA,
USB AA5 <1457 943 tluto]x Zalolu] Ate] da=
Aotk TF 5e THalA AN UMS(USB
Management System) 2] Elo]™ 1&lojt}

r

=
il
o
[}

USB USB
cable cable
commEE: disconne
v T
GPIO /
8
CPU goto idle mode
GPIO
3
UMS S
enable disable

28 5 UMS ElolY
Fig & USM timing

T" el HEo] GPIO 8%e] Highvh =W USB Alol&
o] dA=glenE GPIO 3% High = AAs] IMSE
enalbe AIZITh o|WRE] sl=vlaTE AAT PColM Ao
a7l Hrk USB AolBe] HIAmH GPIO 8 ¢ Low 4
g7l ==d oldl GPIO 38 Low AElR 2o UMSE
disable 471tk UMS7} enable A9l B¢t PMP< ide

A7t doh BnE 3eXa0dlAd ide el
gt A E 1 e A GA2e] FEe 4 o
ok UMSw usb AolEe] <A 2 H|GATAE 7EREA
Ade B 7de] HDD vhiEsgt
CPU idle RERZ2] AL #do] UMS &

E 2 Uvsel App Afo2] HIAX|
Table 2. Messages between UMS and App

Message 1D St
X COMMAND PID Aop 7F UMS 252 pidS

TS AR

A 7F UMS E=2 HDD7}

X COMVIAND_MOUNTED DSErpies SRt AS

A 7F UMS E=2 HDD7}

HOOMVEND LNVOUNTED QINIREEISS SEI=H A8

7}

ad 6 A HZo] UMS € ush AojEe 44 2 n4d
Ae4g AASNM Appz HUE Apprt HDD mlrEs)
dAnkeEE AojslH, CPU ide ===z AL Apprt
UMS REZ EHIT ¥ 25 UMSS App7l signal()

grs dAlA S8 o AHE dAA] FRE0T

o
GPIO 81is high

is high
able

un
set Gi

igh
Idle mode
CLKCON _IDLE

UMS disable
Set GPIO to Low

2 6 Uvsel Ape| Al S5 ZEAA
Fig 6. Flow chart between UMS and App
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O 72 UMS thle]s ZeholHe] 314191 ISR(Interrupt
service routing)®] ZEolth. I 362 AHYE m~
Zoll et g et UMSTE INT 8Hg AMslE
2 8He A9 A QJEYET FE AA UMS/E
287 SEE 4 A= sigrh UMS ISR ZubAQl
522 w9 A 22 do] ) ] Zof meg) of
g go] TS vrelx Azlalms sidk 2l 7162
oy "ok mER ZYsy] H3F Aol Rl 1T27E 9
5 dEHENA UMSHF wakeupslr] $13 z=olvh o
Fau 283 TR AHHEE B AFe 54E 9
Stk 2l 1lolMe oln UMS7F B2 Fold vz wA]
Ul T34 gom 2] 1304 me "ok me=z A
at7] 9%k GPDATE A7gsta UMSIdle Mode() ZEsh
o 79 dof mEg 3 WY S stk 2l 18
M= # Zof m=s wxLker] HdlH GPDATE E
T AP 252 T YA 25 okls EaE
AT B9l 2426714 INT 8WS Zelo] AlA
t] ool b INT/F #A A wellelA] Sel=s A

4] 0.

static void  ums_isr(int irg, void xdev_id, struct
pt_regs *regs)

{
1 inti=0

2 printk("Entering ums_isr(EINT08)...Wn");

EINTMASK |= (BIT_EINTPEND_EINTS);
INTMSK |= (BIT_EINT7_10);
EINTPEND = BIT_EINTPEND_EINTS;
ClearPending(BIT_EINT7_10);

o O~ W

if (InTrytoEnterPowerSavingMode)

7
8
9  sys_kill(nox_pid, UMS_INSERTED);
10 for (i=0; i < 100000; i++);
11 if ( mp_mounted == 1)
12 goto out;

/] Try to enter power saving mode
13 GPDAT=GPDAT | (1<<3);

/] set ATA_EN to high-level
14 for(i=0;i<100;i++);

static void struct
pt_regs *regs)

{
1 inti=0

2 printk("Entering ums_isr(EINT08)..."Wn");

ums_isr(int irg, void *dev_id,

EINTMASK |= (BIT_EINTPEND_EINTS);
INTMSK |= (BIT_EINT7_10);
EINTPEND = BIT_EINTPEND_EINTS;
ClearPending(BIT_EINT7_10);

o OB~ W

if (InTrytoEnterPowerSavingMode)

sys_kill(nox_pid, UMS_INSERTED);
0 for (i=0; i < 100000; i++);
1 if ( mp_mounted == 1)
2 goto out;

— - = © ™~

/] Try to enter power saving mode
13 GPDAT=GPDAT | (1<<3);

/] set ATA_EN to high-level
14 for(i=0:i<100;i++);
15 nTrytoEnterPowerSavingMode = 1;
16 UMS_|dle_Mode();

}

else

{

/| Wake up from power saving mode by

external interrupt
17 for (i=0; i < 100000 i++);
18 GPDAT=GPDAT & ~(1<<3);

/] set ATA_EN to low-level
20 for (i=0; i < 100000; i++);
21 CLKCON &= ~(CLKCON_IDLE);

// return to normal mode
22 nTrytoEnterPowerSavingMode = 0;
23 printk("Wake-up from power savin mode by
external interrupt(EINT08)...Wn");

24 EINTMASK &= ~(BIT_EINTPEND_EINT8);
25 INTMSK &= ~(BIT_EINT7_10);
26 sys_kill(nox_pid, UMS_REMOVED);
27 retum;
}
28 out:
29 EINTMASK &= ~(BIT_EINTPEND_EINT8);
30 INTMSK &= ~(BIT_EINT7_10);
}// end of ISR

22! 10. UMS CajolA =2joH] ISR
Fig 7. ISR of UMS device driver
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Qt/E Library €7
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Fig 9. Qi/Embedded developrment process
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