|H
=
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=X
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Cross compiler, bootp, tftp, NFS =

baeksj@dankook.ac.kr
http://embedded.dankook.ac .kr/~baeksj
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Target board

s HBE-SM [I-P320

Storage
Wireazs LAN

1/ Q Application
1/ F Moduleg

Marvell PXA320B1CA06 BOEMHz)

. MNAND Flash Memory : Samsung K9F1G0BUOE (128M x 8bit)

Mobile-DDR RAM : 128MByte (512Mbit x 2ea)

| Altera Gyclone-2 (EP2C8F256C8ES) x 2ea

Altera MAXII (EPM1270GF256C5) x 1ea

. Samsung KBR40BVAC (256Kx16 Bif) x 3ea

1 Port 10/100Baza-T Ethermst

AC'97 Audio Codec (Buitt-in Touch Screen | /F)

1 Purl Slereu Oul (Slereu Jack),
1 Port Line IN (Stereo Jack),
1 Port MIC IN {Stereo Jack)

| 35'TFTLCD fea

3.5 Touch Screen x 1ea

" 1.3M Pixel CMOS Camera x %ea
USE 1.1 Host : Atype Connactor X 1ea

USE 1.1 Client : Mini type Connector X 1ea
USE 2.0 Host ; Atype Connector x 1ea
USE 2.0 OTG : Mini type Connector x 1ea

R5232 Level : Stereo type Connector x 3ea

3.3V TTL Lewel : 2 Port

for GPS & Bluetooth : 1 Port

1 Port

1 Port (Compliant to IrDA 1.1)

1ea CF Connector

1ea S0/ MMC Connector

1 Port Wirelsss LAN (IEEEB02.11b/g)

| Test LOD, 7 Segmant, Dot Matrix (7 x 5 x 2ea), Key Pad (4 x 4,
' DIP Switch (8point x 2eg), LED (Bea), Buzzer, Tact Switch (4ea)

1ga Bluetooth Module (On-Board)

I-DLI:I_|H

20y

Joi

0%
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Stemi Serial port & minicom settup

Host Computer

Target board have no ‘monitor’

Serial port2t minicom T2 )& 0|=of BE= 0 Jtat
MOl BLIHE 2= F= At




Step1: Serial port & minicom settup

i PR T o, R |

Host Computer

s SerialOlLF USB = =
host computerg &

otLIBH A= 0l target board 2t
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Step

Serial port & minicom settup

s minicom: 2l=22 HOlY Hl=d4 0| &

2. Minicom &34 &4

| m2E ®mae

|/dev/ttyS0, Lin

Flags:

|[[root@ ccal hos

X

Boudrate

115200bps

Date Size

8

Parity

None

Stop bits

1

H/W flow control NO

S/W flow control NO

~alhost, localdamain: 1)

S22} E{O1Q(T)

root]# minicom —sfi

>l
D e

OB SEH) l
|[[root@ ccalhost rootl# setserial —a /dew/ttysS0
e 0, UART: 16550A, Port: O0x0D3f8, IRQ: 4
Baud_base: 115200, close_delay: 50, divisor: 0
closing_wait: 3000
spd_normal skip_test

Ihost, localdomain:

BE(E) 221V} HOY(T) 221G =S2U(H)

4—[conf i QLI rat ion ]4|-

File t nsfer‘ Drotc:-c.ols
Serial port setup
Wodem and dialing
Screen and keyboard
Save setup as dfl

Save setup as..

Exit

Exit from Minicom

LS

i
0l



Step

Serial port & minicom settup

s Mminicom: 2lsA & HO|
2. Minicom &t

A S|
= O

| A

E"'(_} B J|(W)

EM ang alallng
Screen and keyboard
Save setup as dfl
Save setup as., .
Exit

Exit from Minicom

HO(T) J‘H‘I(E} He

+——fconfiguration]——+
Filenamzs and paths
F| le transfer‘ prc-tc-

|
cols |

CEESCEEY

=2 0l=dl0l&

%%‘(ﬂ}

Ihost, localdomainil)

BEEy BIV) HOET) JHHE) =8S2U(H)

| A = Serial Device HffdevittyS0
| E —Lockfile Locatlon | Fvardlock

| = Callin Program

| D — Callout Program

I B = Bps/Par/Bits 115200 8N1

| F —Hardware Flow Control | No

| 3 —Software Flow Control | No

|

| Change which setting? | \ )
i

1 Ne——

Screen and keyboard |
Save setup as dfl |
Save setup as., . |
Exlt |
Exit from Minicom |

X
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Step1: Serial port & minicom settup

s minicom: 2l=22 HOlY Hl=d4 0| &

3. ,kIJH }HZKF 5& é%i%

|
+——{configuration]——+ +——{configural Configuration saved
Filenames and paths Filenames and |

File transfer protocols Eilg transfer 4
serial port setup serial port setup

I | I

| | |

I | I ‘set

| Nbdem and dialing | : Ebﬂ&m Eﬂﬂﬂdéaléng .
| Hcreen anu keybnaru | screen and keyboar
= | ) e

| | |

I | I

| | |

Save setup as..
Exit
Exit from Minicom

Save setun as..
Exit

Exit from Minicom

!

+—A{configuration] ——+
Filenames and paths
File transfer protocols
serial port setup
Modem and dialing

Save setup as dfl
save setup as, .

| |
| |
| |
| |
| Initializing Modem | <@ | Screen and keyboard |
| |
| |
| |
| |

Exit from Minicom

0%



Step?2: Cross compiler

(native)

Compiler
.c 2 Intel Binary

Host Computer

l - -‘v ‘
=y R

(e, S

User App.c

s Native compiler
v generates code for its own execution environment
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Step?2: Cross compiler

N B Nt

Compiler
.c 2 ARM Binary

m Cross compiler
v executes in one environment and generates code for another
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Step?2: Cross compiler

m Cross compiler
v Modify the compiler, compile the compiler and use it

v Download the compiler(already modified) for your
architecture

= tar.gz
= rpm, ...
s HBE-SMII-P320 E=2| A CD0O| cross compilerE

Nl = &tCh
v Jusr/local Cl&!E2|0 &=dclHl & =
v PATH &€& ot AtEotH = C

I

S
i
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Step?2: Cross compiler

12

sktop I| l'=4||'||:|:t.|_|:54||:|||r|'|=4|r| ll

._.Ihl_.-._.l. [dey. board/mds: 7
M%(F} HME(E) B210W) HOYE(T) 2126 =E2Y(H)
[root@ ocalhost mds 1# pwd
/dev_board/mds
[root@ ocalhost mds]# wi test.c
[root@l ocalhost mds]
arm—| inux—tool|s. tar.bz2 s3cZ2410 kernel2,4.18 module_mmc, tar,bz?
bootp_¢2 4 32 7 _|1386.rpm s3c2470 _Kernet . 4.18_r1.1, tar. bzs
cross_2.85,.3.tar.bz2 s3c2410_vivi_r1.0.tar.bz2
iflash_s3c2410, tar,gz sJf2410 vd.zip
[inux test.c
root.cramfs EFLp. marvar 4 % o CkaBE . rpm
root _gtopia.cramfs — TWW.'?RH rpm
[root@ ocalhost nﬂﬁjﬁzgz;if?ﬁﬁifagzg—ﬂ test_arm teéE:E::>
[root@ ccalhost mds1# Is
arm—| |lnux—tools, tar.bz?

s3c410_kernel2. 4,18_r1. 1, tar.pze
bootp 2 43 7 |386. rpm 53c2410_wlvl _r1.0.tar.bz2
Cross E 95.3. tar,bz? sjif2410 vd. zlp

jflash_s3c2410. tar.gz i
linux

root.cramfs grver_0 17 8 1386, TPpm
root_qtopia.cramfs ztelnet ¢ B0 ?WE | 386, rpm
(s3c2410 _kernelZ,4,18_module_mmc, tar,bz2

[root@ ocalhost mds]# |

L
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Step?2: Cross compiler

13

EEEE} HE(E) E?IEE} EWI%ET) Fr?IEG} E%E—JI{H}
root.cramfs LFED sErvear 17 8 T 38e rom

root_atopia.cramfs ztelnet 1 9,1 ?rru: | 386. rpm
s3c2410_kernel2 .4 . 18_module mmc, tar bz?

[root@ ocalhost mdsdE _gcc —0 test ja test.c >

(root@ ccalhost mds]#t Is

arm-=| |nux—togls, tar. bz s3c410 kernel2.4.18_y1.1.tar.bzz
bootp 2 4 3.7 |3B6. rpm 53c241D i 1.0 tar b2

erpss 2.8 3, tar. b 410 vd . zlp

Jflash _s3c2410, tar,gz
Finux

root,cramfs

root _atopia.cramfs y_server 0 178 386, rpm

s3c2410 kernel2.4,18 module mmc. tar,bz? ztelnet el ?WE |SBE,rDm

[root@ ocalhost mdedE file test arm >

|test _arm: ELF 32-bit LSB executable, ARM, version 1 (ARM}, for CGNU/Linux 2.0.0,

dynamical |y I|nkedg&%ﬁ%ﬁ_ﬂhﬂzﬂﬂ_i¢%%%f:PD stripped

[root@ ocalhost md ||e test |a

test_ia: ELF 32-bit LSB executable, Intel B03RE, version 1 (3YSV), for GNU/Linux
2.2.5, dynamically linked (uses share ot stripped

[root@ ocalhost mds@F . /test ia
HH~~ Cross Compile is Very ;i
[root@ ocalhost mdsd® . /test_arm

bash:  /test arm: canncot execute binary file

iE:DDt@MDcalhnst mds 1% B

~N

2t 0l (= OIS MO &> DtseXl &0l &+

I c=0st



Step3: JTAG

Host Computer

m PC of ARM cpu have the value 0x00000000 after power on
m Bootloader must be written in 0x00000000
m NOR flash memory located in 0x00000000

m How can you writing bootloader into NOR flash memory?
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Step3: JTAG

Bootloader(src)

Cross compiler

Bootloader(bin) t Computer
/ .

Project

Mew ... Settings ... Browse. .. Cancel
| c:hpragram filesmarvelbadi2, 1hedbhconfigurationshocd\pra320.xsf j
[Comman Settings] ~

Interactive mode
Target: JTAG CPU
Wwiorking Directon: =
Batch File: pra320.xdb

[CPU - JTAG]

T arget Connectian: |pt1:1
Scan-chain P
Maritar at: OxFFFFFOO0D

[

About ...

= |n the Linux?
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Step4: bootp

Host Computer

m Bootloader will running on the target board
v You can use peripherals

s Kernel image and rootfilesystem also should be
written to Flash memory on the board

m Use faster interface than JTAG
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Step4: bootp

(Cross)Ethernet cable ¢4&

Host Computer

i
A
o
[T
)
=
ol



Step4: bootp

03 Bootp client Bootp server

Host Computer

s |P address required(for target board)

m You can get |IP address automatically using DHCP if there is
DHCP server

s Bootp (your host computer shoud be bootp server)
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PE root desk

£ cooti Iur:.alhl-_

W 1 root root
[root@ ccalhost etcl# vi bootptab |

wr%cF} BE(E) B2}
Jdefaul £

.sm=£bb . #bbh 2Bb 18Z
amiboard %

ht=1:%

ha=0x 122221122221 %

tc=defaul t %

ip=192.168. 184 . 1386.

JH2G)

B 0| 'é(l}

chd=/tftpboot:bf=nul| %

Eootptab” BlL, 133C

Step4: bootp

E%EH:H}

I(E) M®E(E) EJIW} E1D|'élil}
[root@ ocalhost tftpbootl# cd /fetc
[root@ ocalhost etcl]# |s —al | grep bootptab

133 S9¥ 10 22.02 bootptab

G E%aﬂiH}

R L I S S Y

[root@ ocalhost xinetd.dl#
|[rGDt@IDcalhost xinetd.d]l#

fete/=xinetd. d

=W 1 root root
[root@ ocalhost xinetd.dl#

£

[root@ ocalhost xinetd.dl]# pwd

[root@ ocalhost xinetd.dl# Is —al

qu%ﬂ:F}

lservice bDDtps

[ruut@ﬂucalhust etc]# cd fetc/xinetd,d

| grep bootp

171

[root@ ocalhost xinetd.d]# vi bootpl

.: 8I(v)

disable
flags
socket_type
protocol

wa it

user

Server
SErver args

E1|3IéliT}

7 1223 bootp

AE2E)

ne
REUSE MANE | NMARGS
daram

U

WES

root
fusrisbin/bootpd
-

Cr =L

9

u o

0l

M



Step4: tftp

Host Computer

—an

= What program do you use when you download some files from
server?

m You can download file from FTP server using FTP client program

s TFTP(your host computer should be tftp server)
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Step4: tftp

()

=N

ur%t(F}
¥ defaul
# descri

#
i
#

ervice

= L

r:_J Two|(v)  EOIY(T)
dl# pwd

[root@ﬂocalhust Xinetd,
fetc/xinetd. d

[rooct@ ocalhost xinetd.
[root@ ocalhost xinetd,

1 root

[root@ ocalhost xinetd.
[root@ ocalhost xinetd.

d1#

HINE) S2U(H)

dl# Is —al tftp

roct
d]#
d ]# vi tftpl

HEGE) ng} E1n|gm

t: off

protocol . The tftp protocol
workstations,
and to start the

tftp

socket_type
protocol
walit

User

SEerver
server_args
disable
per_source
Cps

flags

J‘r?I(G} E—EEH:H}
s
ption: The tftp server serwves files using the trivial file transfer #
is often used to boot diskless W
down|load configuration files to network—aware printers, W
instal lation process for some operating systems.

dgram

udp

¥Yes

root

fusrisbinfin, tftpd 5

B o=

— /ftftpboot
no

11

100 2

| M

7 A2324 titp

A oy e e e e e
[rDDt@IDcthDst xlnetd d]# service xinetd restart
xinetd 8 & X &:

xinetd (8)8 AZFEFUO:

[root@ ocalhost xinetd,d]#

[roct@ ocalhost xinetd,dl#

[root@ ocalhost xinetd.dl# netstat —a | orep boot

udp 0 0 #:bootps ¥ %
[root@ ocalhost xinetd.d]# netstat —a | grep tftp
udp 0 0 % tftp ¥ %

[root@ ocalhost xinetd,dl#

:p )
re r(}




) AG
SRS B 00t client
§ tftp client

\“ootp server
tftp server

Minicom

Cross compiler

Host Computer

m
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FAST
M5
SERT BELT W
WWILE 55
SEANED
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Stepb: NFS

||||||

o ) AG
Li=h Bootp client
tlfgp client

Sl NFs cient U Bootp server
il tftp server
I RT NFS server

s Target board|l Al Linux booting=
v Device driver & application JI&

s O tftp= download?

Cross compiler

Host Computer

i
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Stepb: NFS

dormain: 1)

.00 lhost/

2ct0IHE=Z FH 2

[@oca
LOOHios AN, o =
TDUE) MAE EIV)  HIED G T2T(H) 0I2E QEAl MHIA
[root@ ocalhost f]# Is —a g Elﬂgal éﬁfc\j
.automount boot etc [ ik yuDt :
i .fonts . cache—1 dew home I~ Lungd opt sbin usr
.autofsck bin dev board i=!.iu misc proc tftpboot war
[root@ ocalhost /]# kdir nfs
[root@ocalhost /A chmoo—Frr—Trts
[root@occalhost {1# Is —al | grep nfs
O T W T WA T Wi 2 foot root 4086 BE 11 16:43 nfs
[root@ ocalhost 41# chown nobody nfs
[root@ ocalhost 41# chorp nobody nfs
[root@ocalhost 1# Is —al | grep nfs
o WA T W T WA 2 nmebody nobody ADB6 9% 11 16:43 nf
[root@ ocalhost /1# |
a2 dst 2 H s2 2 2lal
o = \— o
D|‘T'_—Ej|' /élllHOf: BJE
grXlot)| flet &4
-
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Step5: NFS

26

s NFSEHE IHE =&

r||||T

v Jetc/exports O LIS A0 0™ SAEWH O
D, OlE XIBtS S0k 5H=X| B

ﬂd“‘“@'hnﬂhufhuﬂmum1m1l

ha.root@localhost:/

qu%cF}

[/nfs
[/nfs

NFS=

HME(E) =2V

localhostirw, insecure)
192,168,184 . 0/240rw, insecure)

0K

=& L&

O

ESU(H

rw s r(2321), w(
(@) O

192.168.18404%1 2
D= 58

m
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o
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Stepb: NFS

27

T ro l:lt' # desktop (localhost localdom

ain:1)

s 7
oDHelE) EE(E) 221V HOY(T) 2HE) Z=8%(H)
[root@ ocalhost f]# ls —a

Jautomount boot etc [ ik
e .fonts.cache—1 dewv home |ost+found
.autofsck bin dev_board initrd ‘misc

/1% mkdir nfs

/1# chmod 777 nfs
f1# Is —al | grep nfs
root root

/1# chown nobody nfs
/14 chgrp nobody nfs
f1# Is —al | grep nfs
nobody nobody
[root@localhost /1# vi fetc/exports
[root@ ocalhost /]# service nfs restart
NFS mountd®& E=2 &4
NFS Q28 E2 Eg9UO:
Shutting down MFS guotas:
NFSs MHEA~AZ2 E83 2 40CH:
MFS MH A~ A&EE D S
Starting MFS guotas:

NFS HI2E AIXE:
MFS mountdE Al ZF &)
[root@ ocalhost /1#

[root@ ccalhost
[root@ ccalhost
[root@ ccalhost
[ T T T 2
[root@®localhost
[root@l ocalhost
[root@localhost
[ T Tl T &

i

2
i

4086 0% 11 16:43 nfs

4086 B8# 11 "7 ..o nfs

R R R R~

| £l

root

o

tmp

HEst Hss Btg

=2 CHAIAI & SLCY.
#/etc/rc.d/init.d/nfs restart

o] foll A nfs Ol

Ay s

W= = =

B BB R

[erereero =

! el el el et

S

m
A
o
[T
)

i
0l
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Stepb: NFS

s BoardOl A nfskitH &=

alhost localdornain: 1)

L bt i b

BOL(T) Z7UG) S2L(H) Target BoardOl M Host0l NFS&

P : :
| GU(F) H®EE) 220

[root@4104M mnt]% | fconfig ethO

lethO Link encap:Ethernet HWaddr 00:00:C0:FF:EE NS F ol & (@) =2 AMX
inet addr:192, 168,184,111 Bcast:192.168.1  — otJ| FIot0d target= |PE_E -
UP BROADCAST RUNNING MILTICAST MTU:1500 | Host NIC2| PO &t & A 5|
Fx packets: 26 errors.0 dropped:0 owerruns:{ _ _
TA packets 28 errors:0 dropped:0 overruns:{ /é'| Jé' 6H—7,c-_| O|: 6(:!-

collisions:0 txguedelen: 100
R¥ bytes:3644 (3.5 KiB} Tx bytes:0 (0.0 B)
Interrupt:2 Base address: 0x300

[[root@410aM mnt1H ifconfig ethD down
[root@@41040 mnt]® i fconfig ethO 192, 168,184,138 netmask 255,255,285 .L
detected!|| HALF
eth0: using hal f—duplex 10Base—T (RJ—d5)

[root@410AM mnt 1% i fconfig ethO

ethi Link encap.Ethernet HwWaddr 00.00.CO.FF.EE.QB
inet addr:182,168,184, 138 Bcast:.192,168, 184,255 Nesk (255,265,.265.0

UP BROADCAST RUNMING MULTICas [root@410aM /1% Is =
RX packets:26 errors:0 erppE[bin dev etc |ib linuxrc lost+Hound mnt proc root sbin tmp usr  wvar
TX packets:2B errors:0 droppeckroot@410aM /1% mkdir /mnt/nfs

collisions:0 txaueuelenI100 [rDDt@241DﬂW! /1% .
BX bytes: 3644 (3.5 KiB) TX bj[rDDtEE%1Dgh 1% mount —t nfs — nolock 192,168,184, 1:/nfs /mnt/nfs
Interrupt:.2 Base ath:ire:as:IZIIJ-QSEJ[[r':'c't'”';L ol /1%

[root@R4108M

nfsOff 2=
Ol E Clel &2
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Stepb: NFS

oot's ¥ desktop (localhost localdomain: 1)
W root@loc

alhost./nfs —

: OHU(E) BEE) BIKV) HOYT) G =2Z(H)
[[root@ ocalhost nfsl# |s —a B
\[root®@ ocalhost nfs]# 4T CanvYouSeeNe?
[root@ ocalhost nfsl#|ls —al
(Br H 12
(i AR I AR T A £ root root A0 S8 11 18:47
[drwecr —er—x 23 root root 4086 9% 11 18:18 ..
WL —T— 1 root root 53 9F 11 18:47 CanYousSeehk?
[root@ ocalhost nfsl# []
v oot@localhost -
| ODHH(F) BEE) HEH2W) HOY(T) G Z=SYH)
[root@4104M /1% cd /mnt/nfs B
[root@410aM nfslH Is —al
total 9
0 T WA T WA T WA Z root root 4086 Zep 11 2004
O W T = T =3 4 root root 1024 Jan 1 00 08—
—TWT—T— 1 root root 53 Sep 11 2004 CanvYouSeehe?
[root@4108M nfs 1
HostO0l A GHE 1t 0| target board0il
K& 20l 22 &0l 8 4 AT
=l

m
A

&
I
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Stepb: NFS

root’s

¢ desktop (localhost localdormain: 1)

LY rooti@localho

|m%|:5} BHEE 2

[root@410aM /1% cd /mnt/nfs =]

[root@4102M nfsl$ Is —al

total 89

0 T WA T W T W g root root .o Sep 11 2004

Arwer—xr—x 4 root root 024 Jan 1 0002

W —T— 1 root root 53 Sep 11 2004 CanYouSeehe?

[root@4102M nfsl$ cd

[root@410aM mnt 1% pwd

fmnt

[root@4108M mnt 1% umount nfs

[root@4108 mot1H cd nfs

[root@410aM nfslY s —al

[total 2

Ar e r—xr—x £ rooft root 1024 Jan 1 00.02

drwer—xr —x 4 roolt root 1024 Jan 1 0002

[root@4102M nfs1s
B
=l

w root@localhost./nfs - N

IYUE) EEE) 2 HIEM NG E2U(H |

[[roct@ ocalhost nfs]# Is —a ’EI

\[root@® ocalhost nfs]# vi CanYouSeeMe?

[root@ocalhost nfsl# s —al

& 12 BtH 2, unmount 8t £ 0= host2] T}
| WK ™ WAk ™ WK 2 root root 4086 9& 11 1847 ol 24 9 |t

{d e F = F—x 23 root root 4006 Of 11 1818 .. =

=TT —T— 1 root root 53 9% 11 18:47 CanYousee

[root@ ocalhost nfs ]# []

S

HOIZ(T) 217G E=8¥
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