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Abstract

Recently, new appliances have become built-in ethernet port but most of the old
devices have serial port. So, it complicates and needs long time to maintain at a long
distance. It can only controllable and fixable using modem.

In this paper, we developed an embedded STEP converter within Linux operating
system and other application software so that serial devices(PBX) can control in the
ethernet network.

After completion of development processes, test was conducted. In the remote places, it
was connected the STEP converter and controled the serial PBX. Finally, we confirmed
that it can apply to other equipments.
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4.2 DiskOnChip
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Fig. 4 DiskOnChip Millenium(8MB)

M-System AH16)HM &AHe DOCE ¥39 3t
= 23 fifo2 A £ Qe B UiAE Z94
tl23Felt}, ©] ¥ DOC Millenium2 DOCH 3§ A&
224 shie] dol(die)ol] tx3 HEEe G ZefA] o
=g 2% ot G AlF ¥4, Thin Client,
Y&, PDA, A5AE PC, Thin Server 2elx @47
9] QEuE FAES TEY] 4=5 sl
olg|@ 71715 Hael A, ], AYkH 5& de
2 A g3 719 FXE AFs Folof At} o]
DOC g9l A d23ase oA UEAA o
71&9] = vxAe E23 d23F g £ Je
A71e) AR]olt.

DOCY] $-4-Eote AMBA a2}

v Embedded systems

v Internet access devices

v Internet set~top box, web WBT, thin client,

Routers, networking

v Web-phones, car-PC, DVD, HPC

v Point of sale

v Industrial PC’s

v Telecom

v Medical

4.3 74g B4

oln] Avlighilel o] sl=glolE x86 A9 AMD
486 ZzAME WA MPC-410 /JEA} R=9) 8MB
o] $%#& 71 DOC Millenium(MD-2800) ZejA] o
zaojct. 7EHoZ sidzl H=o DOC 4ol g7
o 2ol S WS 7971 3 "o

FNA02 48 uj&e CD-ROM EdlolH 2GBe
3= tl23 ad3 3.5 E29 =gdojEg /Y Bod
A} REL MU 75 2 ¥¥ a8la 9
Al HiRejollA BE sbEsstAl goed 258 Fo @
A 73N 983 AXNES Fs o 2o 2o}

E 1. O sl=so) 8

App. Board MPC-410 AMD 486 CPU
DiskOnChip MD-2800 8MB Flash Memory
Memory 16M8 RAM

FDD 35

CD-ROM LG 48X

HDD 2GB

Power Supply 5V N3

I, g¥id= Al2"eX DOC 752 A% &2
Edole #d ZolAdM 7 4 gled, Yo
d 222 ey 2.

v dformat.exe: DOC X% #€aEl

v dupdate.exe: DOC BHE HolES] $ig

feelg

v docmap.exe: DOC ARZ F237] 99 FEg]

v/ doc42.exb: DOC Hllo] o]ujx|

v doc2.fif: E T& DOC Hle] olulA]

4.4 78 o1y
7 HPL B3dein] o) AE A 53], A9
o] 443t FE W A2HE FEhed Aljte] &
L8 AAHQ 7E HAES ¥Y UgF Pl YE
% 3o

(1) Processes of the Real Time Linux Porting
- RTLinux Kernel 2.2.14
(2) Processes of the DOC RT Linux Porting
(3) Preparing for the DOC Bootable on the
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Embedded Board

{4) Creating a Root File System

(5) Enabling Booting from the DOC

(6) Network Configuration on the DOC

(7) Making the Telnet Server on the DOC

(8) Installing and Setup the Minicom on the
DOC

(9} Configuration Setup for User Login

(1) User Login from the Remote Terminal

7IEHoE fned dAHY e = 2Tl
RedHat 6.2, Kernel 2.2.147} AxJ=le} Qla, oj3} &
olx Held "bash#’= ME zlwxe FE A3 4
281 "doc@bash#’= DOCE FE #A% 219 A&
o 4L Jepic

4.4.1 Processes of the Real Time Linux
Porting

1) “bashitftp ftp.rtlinux.com & /pub/rtlinux/
old/v2tid 2ol “rtlinux-2.2-prepatched.
tar.gz’ & thez =3t

2) ‘rtlinux-2.2-prepatched tar.gz’& /usr/src =
o] BARgi},

3) “bash#cd /usr/src”

4) "bash#gunzip rtlinux-2.2-prepatched.tar.gz”
o2 ¢&& ZEY rtlinux-2.2-prepatched.tar”
st Az}

5) “bash#ttar —xvf /usr/src/rtlinux-2.2-prepatched.
tar'E AFse ¢4FE U rtlinux-2.2% o
dEa7} 449t

6) /usr/src/linuxel] |4€ #F3 YYEE 7|2
WEollA Jusr/sre/rtlinux-2.2/linux2 92
o} 4, "bash#rm /usr/src/linux"g 433l
712 g3aZ gidd. o] "bash#ln s /usr/src/

rtlinux-2.2/linux /usr/sr¢/linux"E slo] A=
& 33g WE,

7) "bash#tcd /usr/src/linux’

8) "bash#make menuconfig” BR2-& 354 874

< A3
B (Code maturity level options) FE% "yes”
243

M (Processor type and features) 38-2 "486

Processor family’% 4%
{*) Symmetric multi-processing support
& M33g
M Loadable module support ¥% %
(*) Enable loadable module support & 473
M General setup2 92} 4% a2
B Plug and Play support & 2] 4% Jdlz2
B Networking options 2 ¢} 4% a2
M SCSI support & 9 43 =
M Network device support 355
(*) PCI NE2000
B Kernel hacking®@=%
{(*) Magic SysRq keyE 474
9) "bash#ed /usr/sre/linux’g &3},
10) "bash#make dep:make clean:make bzImage”
& A3l A oluAE A3t
11) 844 ovAZ ¥HE& g2Es X7 A8 lilo
E oS3 Zo] £33
"bash#vi /etc/lilo.conf”
boot=/dev/hda
map=/boot/map
Install=/boot/boot.b
prompt
timeout =50
image =/boot/vmlinuz-2.2.14
label =linux
root=/dev/hdal
read-only
image=/RTboot/vmRTlinuz-2.2.14
i
label=rtlinux #3713 &
root=/dev/hdal #3713 8
read-only #37}3% 3%
14) "bash#mkdir /RTboot"E A&slq tjdgzls

HE

#57Y

15) "bash# cp /usr/src/rtlinux-2.2/linux/arch/
1386/boot/bzImage /RTboot/vmRTlinuz-
2.2.147% 3l #delnalE BARi)
"lilo"E APslq Alxdlel) H-gAZth

16) "bash#lile"E& A7 ¥ A¥E A7l

17) H"A Gaby 718
rtlinux’2 Fegcl

Y23 “linux boot:
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4.4.2 Processes of the DOC RT Llinux
Porting
A4 rtlinux2 FEE Aeleld DOC ZglelH g
2%t celelvle #¥ EdolAdM FE 4 led
e oS 2

1) "bash#mkdir /tmp/temp”

2) 4&HL F & ooy X Y “driver.tgr =
/tmp/tempell EARIC}

3) "bash#cd /tmp/temp”

4) "pash#tar -zxvf driver.tgz’ S A3s ¢S
Frot

5) Z4 AAES A AA ] BAlshr] 84,
"bash#cd /tmp/temp”

"bash#rm driver.tgz”
"bash#cp -rf ./~
"bash#tcd /tmp”

“rma fr temp’

6) T2 552 AL AXslo} skt Ao}
g HdEL O 2
/usr/sre/linux/include/linux/blk.h
/usr/src/linux/include/linux/major.h
/usr/src/linux/drivers/block/Makefile
/usr/src/linux/drivers/block/Config.in
/usr/src¢/linux/drivers/block/ll_rw_blk.c
7] BLES o3 o] AP

7) if { "$CONFIG_BLK DEV RAM" = "y" )
then bool Initial RAM disk (initrd) support’
CONFIG BLK _DEV_INITRD
fi
+
+bool ‘'M-Systems DiskOnChip’
CONFIG_BLK _DEV_GENERIC_FLASH DOC
+
tristate "XT harddisk support’
CONFIG BLK _DEV XD.

471 7+ BAE £ FU1R

8) “bash#vi /usr/src/linux/drivers/block/Makefile”
F 23 o] TS Byt
+ifeq
($(CONFIG _BLK_DEV_GENERIC_FLASH_
DOC).y)
+1, OBJS += flash_doc/fl.o
+endif
+
ifeq ($(CONFIG_BLK DEV_LOOP),y)

IX OBJS += loop.o
else
Q71 “+7 BAE & F719
9) "bash#vi /usr/src/linux/include/linux/major.h”

3 053 2ol HE Bz}
#define IDES_MAJOR 57
+#define IGEL_FLASH_MAJOR 62
#define SCSI_DISK1_MAJOR 65
#define SCSI_DISK2_MAJOR 66
o714 “+7 BAE £5 F7RICH
10) "bash#vi /ust/sre/linux/drivers/block/1l_rw blk.c"
21 oS3 gol H
#endif CONFIG_BLK _DEV_MD
+#ifdef
CONFIG BLK_DEV_GENERIC_FLASH_
DOC
+f1_init{)
+#endif
CONFIG BLK _DEV_GENERIC _FLASH_
DOC
o714 "+” BAE £& F71_
11) "bash#tvi /usr/src/linux/include/linux/blk.h”
F ohgat 7ol HYg Y
extern int md_init(void)
+extern int fl_init(void)
+
#define DEVICE_NAME “Sanyo H94A
CD-ROM”
#define DEVICE_REQUEST
do_sjcd_request,
+#define
(MINOR(device))
+#tdefine DEVICE_ON(device)
+#tdefine DEVICE_OFF(device)
+
+#telif (MAJOR_NR ==
IGEL_FLASH_MAJOR)
+
+#define DEVICE NAME “IGEL Flash
Disk”
+#ifdef
CONFIG_BLK DEV_GENERIC_FLASH_
DOC
+#define DEVICE_REQUEST f1_request
+#else
+#define DEVICE_REQUEST
igflash_request
+#endif
+#define DEVICE_NR(device)
(MINOR(device))
+#define DEVICE_ON(device)
+ #tdefine DEVICE_OFF (device)
+
+#elif (MAJOR NR ==

DEVICE_NR(device)
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IGEL_SWAP_MAJOR)

+

+ #define DEVICE_NAME “IGEL Swap
Device”

+#define DEVICE_REQUEST
igswap_request

#define DEVICE_NR(device)
(MINOR(device))

714 7+ BAE E8 F743

12) "bashi#cd /usr/src¢/linux”

13) "bash#make menuconfig’ & Asld 3L

A gt
B (Block devices) &=di
(*] M-Systems DiskOnChip (NEW)

14) "bash#make clean”

15) #'gel DOCE 571 3] 13,

"bash#cd /usr/sre/linux/drivers/block
/flash_doc”

16) "bash#make”

17) "bash#cd /usr/src/linux”

18) "bash#make dep:make bzImage'E sk

Adolu| 2 & AYAggct,

20) "bash#cd /

21) "bash#mkdir DOCRTboot”

22) "bash#cp /usr/src/rtlinux-2.2/linux/arch/
386/boot/
bzImage/DOCRTboot/vmRTlinuz-2.2.14"

23) “bash#/etc/lilo.conf” Ao oh&3t o] lilo

£ F71i.
boot=/dev/hdal
map=/boot/map
install =/boot/boot.b
prompt
timeout =50
image=/boot/vmlinuz-2.2.14
label =linux
root=/dev/hdal
read-only
image =/RTboot/vmRTlinuz-2.2.14
label =rtlinux
root=/dev/hdal
read-only
image =/DOCRTboot/vmRTlinuz-2.2.14# 7}
label=docrtlinux # 37}
root=/dev/hdal # 37}
read-only # 37}
"ilo"E sl Aladle] ALAIZ,

24) "pbash#lile"S g F AF-HAZIt.

25) REJA] (tab) 718 ¥E23 "linux boot: docrtlinux”
2 Regicd

26) "bash#ed /usr/sre/linux”

27) "bash#make modules:make modules_install”
£ dait

4.4.3 Preparing for the DOC Bootable
on the Embedded Board
AAIZE #Adol DOCE #AF Frlsiged 4

DiskOnChip2 918} inode 5% 2tEolo} gt}

1) "bash#cd dev’
2) 2 go] A3l ruje]lAg e
"bash#mknod fla b 62 07
"bash#mknod flal b 62 1”
"bash#mknod fla2 b 62 2
"bash#mknod fla3 b 62 3"
“bash#mknod flad b 62 4"
oz DOCY BHll& d=HllE 3171 fl8l DOS
2 AREg
t2edle Aol Avigt fEelElgo] S0
ofof g},
"a:dformat /win:d400 /s:doc2.fff /y
{44 /win & DiskOnChip ¢} wlo|HE 4]
28 v A vrd 959 AR =gzl
o} gk A3 o2} dobd o] FE o ke AF
g3t gt
DOCY HERE &7 Y5 “docrtlinux2 A
e},
"bash#fdisk /dev/fla” ¥ th&9] & F3P3
o
B 719 g4 WE-S gelgd
Command(m for help): p
H 71&9) FEdE A&t
Command(m for help): d
Partition number(1-4): 1
B ANZe Hed S ghED,
Command(m for help): n
Command action extended
partition (1-4) p
Partition number (1-4): 1
First cylinder (1-XXX): 1
Last cylinder or +size or +sizeM or
+sizeK ((1] XXX): XXX
B #E]34 el Linux nativeZ vlrt}
Command (m for help): t
Partition number (1-4): 1
Hex code (type L to list codes): 83
B e A& By 7hsshA A3
Command {(m for help): a
Partition number (1-4): 1
B A= BElde] dRHEBEA SR
Command (m for help): p
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Command (m for help): w
8) JEAS Ao v “docrtlinux & AFE I}
9) "bash#mke2fs /dev/flal’22 EXT2 I sl
o3} 2E vAA7L vepde
mke2fs 1.14, 9-Jan-2002 for EXT2 FS
0.5b, 95/08/09
Linux ext2 filesystem format
Filesystem label=
1992 inodes, 7959 blocks
397 blocks (4.99%) reserved for the super
user
First data block=1
Block size=1024 (log=0)
Fragment size=1024 (log=0)
1 block group
8192 blocks per group, 8192 fragments
per group
1992 inodes per group
Writing inode tables: done
Writing  superblocks  and
accounting information: done
oAl glE2oM AMETSIIER nhEEAF Erl
10) "bash#mkdir /diskonchip”
11) "bash#mount /dev/flal /diskonchip”
12) “bash#cd /diskonchip”
13) "bash#ls’sFd o}fF Ax JeRIA] @A oj4|
Zu)7} @ “dejolel,

filesystem

4.4.4 Creating a Root File System
8ME9 e FHl B AUYSS Yerls AL
4338 WMAFD ARRE Bo] AwiEe FRleld.
“docrtlinux’2 8§ BedM FE A A2ee o
<9 A2 PEIYT. oy HUEelN FE HY
AzEloA 2 daz X Y HAER o o
DOCY] Ezto] 383l & Hzlo] HAE s EAlg)
£ gYEoitt
1) "bashi#cd /diskonchip”
2) "bash#mkdir bin boot dev etc home lib mnt
proc root usr var’
3) "bash#ln -s bin sbin"% 3k g 43y AE
% binoll AN =& e},

4) 2} tdgDd) "ag Jigel BASS BAlg
5) HUESS BAE o Fn¥ ARES oS 2o
"bash#tcp —dpR /dev/ttyS? /diskonchip”
"bash#tcp —dr /etc/rc.d /diskonchip/etc”
"bash#cp —d /etc/inittab /diskonchip/etc”

"bash#cp /etc/passwd /diskonchip/etc”
6) WASS EA o) A3 ddEso & #AE
TAREl Fagl glolBeelE BAlgor gt

o E S0}, "bash#ldd ls" 82 ohest 2 Hg
3+ glojuzjgEe] =29,

libtermcap.s0.2 =) /lib/libtermcap.s0.2
libc.so.6 => /lib/libc.s0.6

/lib/1d-linux.s0.2 =) /lib/ld-linux.s0.2

I ool ot o] ¢ gelde|ES BARY.
"bash#tcp /lib/libtermecap.so0.2 /diskonchip/lib”
/lib/ld-linux.s0.2€ HIAE FAsln gemz
A o $AE Folok gt

Aoy HAES BAIE ) glojHez|EL 7Y
7|7} ant. ol &017] A% e tsa 2o
"bash#objcopy -strip-debug /diskonchip/lib/
golnele]e] g’

~

7

4.4.5 Enabling Booting from the DOC
FE #d AxRlE FEFPod DOCERYE #H 7}
53 AAHES 3 Folo} 3k
1) “bash#vi /diskonchip/etc/fstab’ & dtd thea}
o] By}
"/dev/flal / ext? defaults 1 1
/proc /proc proc defaults 0 07
2) "bash#chroot /diskonchip /sbin/ldconfig”
3) "bash#tmkdir /diskonchip/boot”
4) "bashitcp /usr/sre/linux/arch/1386/boot/bzImage
/diskonchip/boot/doc2000”
5) "pash#rdev /diskonchip/boot/doc2000 /dev/flal”
6) “bash#cp /tmp/docdriver/plilo /diskonchip/sbin”
7) “bash#tcp/tmp/doc-driver/boot.b /diskonchip/
boot”
8) "bash#cp/tmpy/doc-driver/lilo.conf /diskonchip/etc”
9) "bash#/diskonchip/sbin/plilo-C /diskonchip/
etc
Ailo.conf -i /diskonchip/boot/boot.b -my/diskonchip/
boot/map”
10) "bashi#tcd /*
11) “bash#umount /dev/flal”
12) "bash#reboot” ¥ FEEIZ B0 e t2A
€ Y3 dxAe= Heiic
13) "a:dupdate /win:D400 /s:DOC42.exb”
14) AR F BIOSeIA 3= tad HFE gz
ki
2nlz7) =gled DOCE #8¥t). DOCE ¥
gA] gyt SeRAE AHEa drt gledw
Aot 3t

4.4.6 Network Configuration on the DOC
DOCZ #8 * JEY3E 433t

1) “doc@bashitvi /etc/sysconfig/network-scripts/
ifcfg-eth(” ¥ tha3} o] ¢ jic}
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"DEVICE ="ethQ"
BOOTPROTO="none"
IPADDR="203.246.99.10°#%= F48
NETMASK="255.255.255.0" #%&
w7
ONBOOT ="yes”

2) "doc@bash#vi /etc/sysconfig/network” ¥ ©}
<3} o] 43}
"NETWORKING=yes

HOSTNAME ="¢ik” #8h= o|§2=2
CGATEWAY="203.246.99.1" #%=
w7

3) A Fg k.

w7
o

4.4.7 Making the Telnet Server on the DOC
FE #d A|2"] AA /usr/bin/telnet, /usr/
sbin/inetd 52 43 Y& BEAEn ohgdt ol
47 Y-S HAIG
1) “doc@bash#vi /etc/inetd.conf” & oz} Zo]
A% g
“telnet  stream tcp  nowait

/usr/sbin/in.telnetd in.telnetd”
A FEEe] dy) gl 2 A=A A2}

root

4.4.8 Installing and Setup the Minicom
on the DOC
g2 gsad gle AEd B4 ZRafes 2
7l ARE & Folol AMEE 4 stk a=lm, 293
olUF =2 o] RE uid AlAR] 324 3 755
ofo} g},
1) “doc@bash#minicom -s”
{configuration)
Filenames and paths
File transfer protocols
Serial port setup
Modem and dialing
" Screen and keyboard
Save setup as dfl
Save setup as..
Exit
2) 919 2 3%olA “Serial port setup < A=}
o o33 go] 43S 2ét
A - Serial Device : /dev/ttySO
B - Lockfile Location : /var/lock
C - Callin Program :
D - Callout Program :
E - Baud/Par/Bits : 9600 8N1
F - Hardware Flow Control : Yes

G - Software Flow Control : No
3) “doc@bash#minicom”S Aasled R}

4.4.9 Configuration Setup for User Login
AAA NN dyleg 239 F Zulz AEd A
Zzadgol AFPsE  HFYsid  Ho e
"adduser” WHLZ AMgAl AAE ko] Folof Bl
DOCH 33 FAZ EAZL g st= f23eM DOC
g rRE & F AEA AFE wEY Fau
Jetc/passwd, /etc/shadow #4S DOCS Jetcol &
Aeie}. o 33 osa 2o

24 BIOSOA stz dxas o] A & sleda
29| “docrtlinux’E F-el g},

1) “bash#mount /dev/flal /diskonchip”

2) "bash#fadduser yoojin” 3F8 /home/yoojin®]
hEol|al Jetc/passwd, /etc/shadowel= TF
oA},

3) "bash#passwd yoojin”

“Changing password for user yoojin

New UNIX password @ xxxxxx #9129 948
Retype new UNIX password @ xxxxxx #5%Y
F H2de g™

4) "bash#mkdir /diskonchip/home/yoojin”

5) "bash#cp /etc/passwd /diskonchip/etc”

6) "bash#cp /etc/shadow /diskonchip/etc”

7) AHE) % BIOSAM st= t23E A$1 DOC
2 FE3d

8) “doc@bash#vi .bashrc’2 27914 o}ejje} o]
A4S 4R
# .bashrc
# User specific aliases and functions
alias rm="rm -1’
alias cp="cp i’
alias mv="mv -i’
alias 1s="1s -aCF’
minicom# 7}

# Source global definitions

if ( f /etc/bashrc ) then
. /etc/bashre

fi

4.4.10 User Login from the Remote Terminal
02 AFHAA 2Ueg AeA ARz 209 3
o Al2ld 54 Zzasde] PEEER] H2ERT H
E e o 29 5, 29 6, 29 7 24
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Fig. 5 Captured Test Screen(l)
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Fig. 6 Captured Test Screen(2)
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Fig. 7 Captured Test Screen(3)

V. o7t 23}

Mg gdad R=E /D AEd 2@lE JHa
Ae AR e gAES Agsigel. -4 Bdy
8 ¥ Al [P F4e) dink23 a3 AEd S
At

1) "doc@bash#vi /etc/sysconfig/ifcfg-ethQ” ¥ t}

3 o] 4HIJ

"DEVICE ="eth("
BOOTPROTO="none”
IPADDR="61.72.47. XX"

NETMASK="255.255.255.0"
ONBOOT="yes™
“doc@bash#vi /etc/sysconfig/network” & o}
S Zo] P,
"NETWORKING =yes
HOSTNAME="¢jk”
GATEWAY="203.246.XX X"
ReZ AueAldn Ade 1 T adirle Alg
4 Ao B8-S Bro] AAz}

4) oJtdl AolE-g AZA g}
5) DOC= %8t}
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Fig. 8 Completed Screen(l)
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Fig. 9 Completed Screen(2)
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%10, 74 2R SH3)
Fig. 10 Completed Screen(3)
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PPTIONS: History Buffer. F-toa Uncros. Sasrch Blstory Buifer, {Itn
froeitad on Aug 24 7000, 0:D3:47.
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8 11, 74y 2= Seda)
Fig. 11 Completed Screen(s)
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Fig. 12 Completed Screen(s)
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