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7 uClinux
S3C4510B uClinux
Linux
Windows
uClinux Linux Windows
uClinux
GNU
uClinux
uClinux
7.1 uClinux
PC PC
API
Embedded Operating System EOS
S3C4510B MMU ARM uClinux
uClinux GNU/GPL Lineo
uClinux “ you-see-linux” , “omu’
“ C” 13 mu" ” 13 C” 13 ”
Linux
CPU Memory
Management Unit MMU CPU
CPU
uClinux
uClinux Linux 2.0/2.4 Linux
MMU CPU
MMU ARM7TDMI Flash
uClinux MMU Linux
GNU
GNU GPL uClinux Linux API
MMU uClinux Linux
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7.1 uClinux
Boot Loader Linux SDRAM
Linux Flash ramdisk
Linux start_kernel
IRQ fork “ init”
/ “ init”
( )
Linux
Linux Linux
Linux
uClinux
1 MMU( ) VM( )
MMU
MMU
2
uClinux uClinux
RTLinux(RTL) RTAI(Real Time Application Interface)
uClinux
3
uClinux
uClinux GNU

X1P(Execute-In-Place)
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uClinux
uClinux ColdFire/Dragonbal ARM ( Atmel, TI, Samsung
) Intel 1960, Sparc ( MMU  LEON), NEC v850 (
CLPD ) CPU OPENCcore
4 Linux
uClinux fork() vfork() uClinux AP Linux
uClinux uClinux
vfork() exit()
exec() Linux Linux
uClinux
( ) uClibc libe( Linux )
uClinux
5
uClinux TCP/IP uClinux
6
uClinux VPN /
IP Internet PDA
uClinux
GNU GCC
1.2 GNU
GCC(gcce) GCC GNU Richard
Stallman GNU UNIX GCC
UNIX Win32/DOS GCC SUN  Solaris
GNU GCC
GNU C GCC C++ G++ AS LD
(OBJCOPY OBJDUMP) (GDB GDBSERVER KGDB)
GNU GCC CIC++
GPL
GNU GNU
http://www.gnu.org/home.html
GNU Windows
GNU
Linux GNU gcc Linux

Linux
CPU


http://www.gnu.org/home.html
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721 GCC
GCC GNU C Linux
GCC GCC
GCC
Linux C GNU
Hello (hello.c)

/*******************************************************

* Institute of Automation, Chinese Academy of Sciences

* File Name hello.c

* Description introduce how to compile a source file with gcc
* Author Xueyuan Nie

* Date

*******************************************************/

void main()

{
printf("*Hello the world\n')

3
Linux  bash

$ gcc-ohellohdlo.c
hello hello.c Jhello

gce
“ Hello the world”
gce gce
-0 outputfilename outputfilename
-0 aout hello
hello.c
gcc gcc
gcc [optiong] file...
option - file gce
gcc
(object files)
gce

gcc

gcc
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c .cCc 0

-9

-E

-S

-0

-wall

Linux -Im
printf gcc
gcc
-L
/home/hoyt/mylib
-L/home/hoyt/mylib
gcc
GNU elf(executive linked file) Linux
elf (section)
C text( )
.data( ) .bss( )
gce
hello.c
$gcc -c hello.c
$gcc —o hello.o
GNU
GNU Make
7.2.2 GNU Make
make
make
make [flags] [macro definitions] [targets]
Unix flags
-f file file file
f' makefile Makefile
Linux GNU make GNUmakefile makefile
makefile

Makefile
-i
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-S
-r
-n
-t
-q make "o "0
P
-d Debug
Linux  make Unix
-c dir makefile dir
-l dir makefile
-h help make
-W makefile
target make
target
target
make makefile
makefile
7.2.2.1 makefile
GNU Make makefile makefile bash bash
BASIC
make
( )
make
makefile “makefile”  “Makefile’ make
make “makefile”  “Makefile’
makefile make
makefile
$make-f makefilename
makefile
(tab )
tab
makefile
executable : main.o io0.0
gcc main.o i0.0 -0 executable
main.o : main.c
gcc -Wall -0 -g -c main.c -0 main.o
io.o : io.c
gcc -Wall -0 -g -c io.c -0 i0.0
makefile make executable  makefile
executable main.o 0.0 executable
main.o
i0.0 main.o i0.0 make

main.o

main.c makefile
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7.2.2.2

$?

i0.0

executable (

make
main.o
main.o
main.o

make i0.0

executable .0

makefile
( .0 .c )

)
make

1 Makefile
makefile

makefile
$(

OBJS = main.o i0.0
CC = gcc

CFLAGS = -Wall -0 -g

executable: $(OBJS)
$(CC) $(0BJIS) -0 executable

main.o I main.c
$(CC) $(CFLAGS) -c main.c -o main.o

i0.0 : io0.cC
$(CC) $(CFLAGS) -c io.c -0 io.o
makefile
makefile
make
$, $ ( )
$@
$<
$?

&
A ( )
makefile
OBJS = main.o
CC = gcc
CFLAGS = -Wall -0 -g

io.o

gce -c main.c —o0 main.o
io.c

$@ $<
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executable: $(0BJS)
$(CC) $" -0 %0

main.o I main.c
$(CC) $(CFLAGS) —c $< -0 %@

io.0 : i0.C
$(CC) $(CFLAGS) -c %< -0 %@

2
.0
(obj)
makefile make
make
CFLAGS C (CXXFLAGS
TARGET_ARCH (
$<( )

C++

)

$(CC) $(CFLAGS) $(CPPFLAGS) $(TARGET_ARCH) -c $< -0 $@

make
Unix

C
FORTRAN

Yacc-C
Lex
GNU make

— < b ™o b

.0

%.o - %.c

$(CC) $(CFLAGS) $(CPPFLAGS) -c -0 $@ $<

3

make

makefile
al : executablel executable?

make

main.o
CC
CPPFLAGS(C
$@ (
.C )
.C

io.o
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GNU Make

executablel  executable2 make
Al
all' ( all )
al' make al
executablel, exectable?
makefile
4
makefile $
‘wildcard'
SOURCES = $(wildcard *.c)
.c' SOURCES
patsubst (patten substitude, )
OBJS = $(patsubst %.c,%.0,$(SOURCES))
SOURCES c "
%
‘ ’(stem) %
GNU Make
7.2.2.3 makefile
makefile makefile

INCLUDES =-1/home/nie/mysrc/include \
-1/home/nie/mysrc/extern/include \
-1/home/nie/mysrc/src \
-1/home/nie/mysrc/libsrc \

-1.\
-1..

EXT_CC_OPTS = -DEXT_MODE

CPP_REQ DEFINES = -DMODEL=tunel -DRT -DNUMST=2 \
-DTIDO1EQ=1 -DNCSTATES=0 \
-DMT=0 -DHAVESTDIO

RTM_CC_OPTS = -DUSE_RTMODEL

CFLAGS = -0 -g

CFLAGS += $(CPP_REQ DEFINES)

CFLAGS += $(EXT_CC_OPTS)

CFLAGS +=$(RTM_CC_OPTS)

SRCS = tunel.c rt_sim.c rt_nonfinite.c grt main.c rt_logging.c \
ext_svr.c updown.c ext_svr_transport.c ext_work.c

OBJS = $(SRCS:.c=.0)
RM = rm —F
cC = gcc

|a”|
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LD = gcc
all: tunel
%.o - %.c

$(CC) -c -0 $@ $(CFLAGS) $(INCLUDES)

tunel : $(0OBJS)
$(LD) -0 $@ $(OBIS) -1Im
clean :
$(RM) $(0OBJIS)
makefile
"INCLUDES =1 ... ( -l

' EXT_CC_OPTS = -DEXT_MODE
' #define EXT_MODE"

CPP_REQ _DEFINES

'CFLAGS=-0-g"'
GNU ( gdb)
'CFLAGS +="'
'SRCS =...
'OBJS =3$(SRCS:..c=.0)' SRC
'RM =rm-f" -f
'"CC=gcc'’ gcc
'LD=gcc' gcc
al clean make
makefile
tunel
tunel
clean .0
makefile
o
makefile "#
makefile makefile
makefile Makefile make
make  makefile

7.2.3 GDB

RTM_CC_OPTS

$<

-] dirname' dirname
EXT _MODE

EXT_CC_OPTS

make al
make al

make

Y makefile

makefile

make—f makefilename
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Linux GDB(GNU

Degugger) GDB  GNU
7.2.3.1 GDB

gdb -9

-9

gdb

gdb gdb filename(filename gcc

) makefile

gdb tunel

[nie@uClinux mysrc]$ gdb tunel
GNU gdb Red Hat Linux 7.x (5.0rh-15) (M1_OUT)
Copyright 2001 Free Software Foundation, Inc.
GDB is free software, covered by the GNU General Public License, and you
are
welcome to change it and/or distribute copies of it under certain conditions.
Type "'show copying"™ to see the conditions.
There is absolutely no warranty for GDB. Type "show warranty' for details.
This GDB was configured as "i386-redhat-linux". ..
(gdb)
gdb tunel gdb
run gdb
run command-line-arguments tunel

command-line-arguments

break break place place
break main
tunel rtExtM odeCheckl nit
gdb break
rtExtM odeChecklnit Breakpoint 1 at 0x8049a28: file grt_main.c, line
604. break 604

Breakpoint 1, main (argc=4, argv=0xbffffb84) at grt_ main.c:604
604 rtExtM odeCheckInit();
(gdb)
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gdb delete N N
1 2 delete
info break
gdb help gdb
gdb step  next
step
next
continue
linux bash gdb gdb
gdb file filename(filename
)
gdb watch
variablename variablename
print print expressionname
expressionname
7.2.3.2 GDB
gdb
examplel.c

/*******************************************************

* Institute of Automation, Chinese Academy of Sciences

* File Name example.c

* Description introduce how to use gdb
* Author Xueyuan Nie

* Date

*******************************************************/

#include <stdio.h>
static void display(int i, int *ptr);
int main(void)

{
int x = 5;
int *xptr = &x;
printf("In main():\n");
printf(" x is %d and is stored at %p.\n", X, &x);
printf("’* xptr holds %p and points to %d.\n", xptr, *xptr);
display(x, xptr);
return O;
¥
void display(int z, int *zptr)
{
printf(""In display():\n"");
printf(" z is %d and is stored at %p-\n", z, &z);
printf("" zptr holds %p and points to %d.\n", zptr, *zptr);
¥

gdb -9
(‘augmented symbol table)
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gcc —g —0 examplel example.c gdb
examplel bash :gdb examplel
examplel
[nie@uClinux nie]$ gdb examplel
GNU gdb Red Hat Linux 7.x (5.0rh-15) (MI_OUT)
Copyright 2001 Free Software Foundation, Inc.
GDB is free software, covered by the GNU General Public License, and you
are
welcome to change 1t and/or distribute copies of it under certain conditions.
Type "'show copying" to see the conditions.
There is absolutely no warranty for GDB. Type "show warranty' for details.
This GDB was configured as "i1386-redhat-linux'. ..

(gdb)
(gdb) gdb
gdb Linux Vi list
list
(gdb) list
1 #include <stdio.h>
2 static void display(int i, int *ptr);
3
4 int main(void) {
5 int x = 5;
6 int *xXptr = &x;
7 printf"In main():\n");
8 printf(’* x is %d and is stored at %p.-\n", X, &x);
9 printf(’" xptr holds %p and points to %d.\n", xptr, *xptr);
10 display(x, xptr);
(gdb) list
11 return O;
12 ¥
13
14 void display(int z, int *zptr) {
15 printf("In display(:\n");
16 printf("" z is %d and is stored at %p-\n", z, &z);
17 printf("’* zptr holds %p and points to %d.\n", zptr, *zptr);
18 ¥
(gdb) list
Line number 19 out of range; examplel.c has 18 lines.
(gdb)
gdb break 5
(gdb) break 5

Breakpoint 1 at 0x8048466: file examplel.c, line 5.
run r
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(gdb) r
Starting program: /home/nie/examplel
Breakpoint 1, main () at examplel.c:5

5 int x = 5;
gdb examplel.c main()
next
next display
(gdb) next
6 int *xptr = &x;
(gdb) next
7 printf("In main():\n"");
(gdb) next
In main():
8 printf(’" x is %d and is stored at %p-\n", X, &x);
(gdb) next
X Is 5 and is stored at Oxbffffb44.
9 printf(’" xptr holds %p and points to %d.\n", xptr, *xptr);
(gdb) next
xptr holds Oxbffffb44 and points to 5.
10 display(x, xptr);
display step
(gdb) step
display (z=5, zptr=0xbffffb44) at examplel.c:15
15 printf("In display():\n");
step step
next
continue
gdb quit gdb
(gdb) quit
The program is running. Exit anyway? (y or n)
y' quit gdb,
gdb
gdb printf
uClinux GNU
7.3 uClinux
uClinux uClinux
uClinux PC

( S3C45108 )
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PC
7.3.1
Linux PC
Windows Linux
7.3.1.1 Linux
Linux RedHat Linux( Redhat
7.2) PC Linux
uClinux
(Architecture)
(Operating System)
x86 Linux Intel x86
Linux for x86 x86 WIinNT Intel x86
Windows NT for x86 S3C4510B

http://mac.os.nctu.edu.tw/->downl oad
arm-elf-binutils-2.11-5.i386.rpm  arm-elf-gcc-2.95.3-2.i386.rpm  genromfs-0.5.1-1.i386.rpm

rpm

$su

# rpm—ivh*.rpm

RPM (Red Hat Package Manger)

RPM 3 x86(i386) Sparc Alpha

arm-elf-binutils-2.11-5.i386.rpm
arm-elf-binutils 211 5
1386 Intel x86 (binary)
“ rpm’ RedHat RPM RPM
patch  build 1
rpm—ivh -i Installation RPM
-h Hash "H#
-V Verbose

arm-elf-gcc


http://mac.os.nctu.edu.tw/->download������
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http://www.uclinux.org/pub/uClinux/arm-elf-tools/
arme-elf-gcc arm-€elf-tools-20030314.sh

$ su
# Is— arm-elf-tools-20030314.sh

# chmod 755 arm-€elf-tools-20030314.sh

#sh .Jarm-€elf-tools-20030314.sh

{usr/local/bin/ gce, g++, binutils, genromfs, flthdr  elf2flt
7.3.1.2 windows
Linux Linux PC
Windows
1. Cygwin
Windows Windows Cygwin
Cygwin Windows Unix Cygnus Solutions
Unix/Linux
GNU Windows
Cygnus gcc gdb win32
windows win32 API
Cygnus
e ( cygwinldll)  win32 API Unix (
fork,spawn,signals,select,sockets ) win32 APl
Unix
Unix Windows
Windows Cygnus (
) Windows Windows
bash Unix Cygwin
http://cygwin.com/cygwin-ug-net/cygwin-ug-net.html
2. Cygwin
Cygwin Cygwin http://cygwin.com/
win " Install Cygwin Now "
setup.exe  GUI Cygwin 7.2 setup.exe
" " Cygwin

Cygwin


http://www.uclinux.org/pub/uClinux/arm-elf-tools/���������µ�arme-elf
http://www.uclinux.org/pub/uClinux/arm-elf-tools/���������µ�arme-elf
http://cygwin.com/cygwin-ug-net/cygwin-ug-net.html
http://cygwin.com/���������µ�
http://cygwin.com/���������µ�
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C\ DA\

“All" “Default” “Install" 73

+ Dababase ¥ Install
+ Dewel & Install

+ Doe 4 Install

+ Ediiars &7 Isalall
+ Gamaa £F Inatall

7.3
Cygwin
7.4
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7.4 Cygwin
Cygwin Cygwin
3. Cygwin
cygwin Cygwin d
Cygwin D:\cygwin
cygwin.bat set CY GWIN=title ntea
cygwin Unix
Cygwin Windows (
windows 2000 professsional) 75 ( D:\cygwin)
cd bin

mv sh_exe sh-original_exe
In —s bash.exe sh.exe

linux sh bash Cygwin sh.exe
bash.exe bash sh
http://www.uclinux.org/pub/uClinux/arm-elf-tool s'tool s-20030314/
build-uclinux-tools.sh windows
arm-elf-tools-cygwin-yyyymmdd.tar.gz
yyyy mm dd
linux
tar.gz tgz windows winzip winrar
windows

arm-elf-tools-cygwin-20030502.tar.gz


http://www.uclinux.org/pub/uClinux/arm-elf-tools/tools-20030314/���������ɹ��
http://www.uclinux.org/pub/uClinux/arm-elf-tools/tools-20030314/���������ɹ��
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7.5 Cygwin
4, Cygwin

tar xvzf arm-elf-tools-cygwin-20030502.tar.gz

/usr/local/bin/ GNU
Windows Windows uClinux
7.3.2 uClinux
uClinux S3C4510B ARM
uClinux
uClinux
S3C4510B
uClinux S3C4510B

uClinux-Samsung\L inux-2.4.x\includé\asm-armnommu\arch-samsung\hardware.h

/*

* define S3C4510b CPU master clock
*/

#define MHz 1000000

#define fMCLK_MHz (60 * MHz)

#define fMCLK (fMCLK_MHz / MHZ)

#define MCLK2 (fMCLK_MHz 7/ 2)
50MHz

/ ialalaiale /
/* System Memory Control Register */
/ /
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#define DSRO (2<<0) /* ROM BankO */
#define DSR1 (0<<2) /* 0: Disable, 1: Byte, 2: Half-Word, 3: Word */
#define DSR2 (0<<4)

#define DSR3 (0<<6)

#define DSR4 (0<<8)

#define DSR5 (0<<10)

#define DSDO (2<<12) /* RAM BankO0 */
#define DSD1 (0<<14)

#define DSD2 (0<<16)

#define DSD3 (0<<18)

#define DSXO (0<<20) /* EXTI00 */
#define DSX1 (0<<22)

#define DSX2 (0<<24)

#define DSX3 (0<<26)

#define rEXTDBWTH (DSRO|DSR1|DSR2|DSR3|DSR4|DSR5 | DSDO|DSD1|DSD2|DSD3 |
DSX0 | DSX1|DSX2 | DSX3)
ROM/SRAM/FLASH BankO

16 ROM/SRAM/FLASH BankO BOSIZE[1:0]
ROM/SRAM/FLASH Bankl ROM/SRAM/FLASH Bank5 DRAM/SDRAM Bank0
16 DRAM/SDRAM Bankl DRAM/SDRAM Bank3 1/0
ROM/SRAM/FLASH BankO Flash
DRAM/SDRAM BankO SDRAM
7.3.3 uClinux
uClinux
uClinux
GPL

uClinux

uClinux

uClinux

tar.gz
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patch
Linux uClinux-Samsung-20020318.tar.gz
http://mac.os.nctu.edu.tw
uClinux
uClinux
http://mac.os.nctu.edu.tw uClinux uClinux-Samsung-20020318.tar.gz

tar xzvf  uClinux-Samsung-250020318.tar.gz
uClinux-Samsung
$ cd uClinux-Samsung
1
make menuconfig

.config make
menuconfig .config .config .config.old
7.6
Samsung/4510B 7.7
uC-libc
W Konsota - nie GuClin:-is Cimp- Samsung - Konsal ==

File SaEsiong: Safimpgs Halp

Arrow keys navigsts the seru. Enter? selscts subeerus ---2,
Highlighted letters are hotkeys. Fressing <Y Lncludes, H> esxcludes.
M pochalasrizes Festures, Press {EsciEsck to sxit,. {%) For He=lp.
Legencds [#] built-in [ ] excluded <H: sodule < > sodule capable

|k, | lakfore Se bt fon ——2

oad an Alcernate Conf lguration File
ave Conf iguration to sn Blt=rnsts File

B e £ Exit > £ Help ¥

H-n'-_. Eli!-:ru-:-t

7.6


http://mac.os.nctu.edu.tw/
http://mac.os.nctu.edu.tw/

ARM —-—

S3C4510B

== Kl - e i - i Ol - Smmes
Fila Sassors Sefings Halg

=

Arrow kegs nsvigabs Bhe mera,
Highlighted letters are hotkegs, Pressirg <70 includes, (N scgladess,
My mooiularizes Festures, Presz EeciExc? o exit, 7 for Help.

Lagerd: [#] Barile-im [ ] seclhodsd <H> soduls

Hrier) selecis subesnus ¥

£ F mochuls capshls

[Dwxzen o Vercker Prochect, sk st e
(Samp g MEIOERS  endor /Prodet
=== Farr@l e Lire-F 4.9
DuC=Likar b bz Vemr disn
1 efailt all setLings [lose chargesd
UStoRiDe Kerrel SeLtirgs

[ ] wskomizs \eoorUeer Sabtings EHRD
[ ] polsbs Defoult Vendor Sethings

g Lot i Exik ¥ i Hulp »
[ v |L|__r_}r.m
7.7

2 make dep
3. make clean
4 make lib_only
5 make user_only
6 make romfs

romfs
7 make image

arm-elf-objcopy: /home/nie/uClinux-Samsung/linux-2.4.x/linux: No such file or directory

make[1]: *** [image] Error 1

make[ 1]: Leaving directory “/home/nie/uClinux-Samsung/vendors/Samsung/4510B'

make: *** [image] Error 2

romfs.o

/ uClinux-Samsung/images

romfs.o
8 make
Makefile
uClinux
Linux
7.34
image.ram  image.rom image.rom

ROM/SRAM/FLASH BankO
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Flash SDRAM
image.ram SDRAM ADS SDT
SDRAM 0x0 image.ram 0x8000 SDRAM
PC 0x8000
COM1 19200 8
7.4  uClinux
7.8 uClinux
=T Bl
wClinm $54F & '\
SCASLOE B &
7.8 uClinux
uClinux Linux (
Windows Windows )
uClinux (MMU)
Linux uClinux
x86 gcc
uClinux uClinux
Linux Linux
lednxy.c
/ xxxxxxxxxxxxxxxxxxx

* Institute of Automation, Chinese Academy of Sciences
* File Name lednxy.c
* Description timing interrupt
* Author Xueyuan Nie
* Date

#include <signal.h>

#include <unistd.h>

#define 10PMOD (*(volatile unsigned *)0x3ff5000)
#define 10PDATA (*(volatile unsigned *)0x3ff5008)
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P1

int i=0;
static void

{
if(i==3)

sig_alarm(int signumber)

i=0;

I0PDATA=I++;
alarm(2);

}

int main(void)

{

10PMOD=0xTT;

if(signal (SIGALRM,sig_alarm)==SIG_ERR)
{
printf(“some error occurs\n’);
return 1;
}
alarm(2);
while(1);
return O;
3
SIGALRM
sig_alarm() alarm()
SIGALRM
SIGALRM sig_alarm()
SIGALRM
/O LED
alarm() Linux C
PO P1
PO P1 2
Linux ( Cygwin  windows

arm-elf-gcc —-Wall 02 —-WI,-elf2fIt —o lednxy lednxy.c

V- elf2flt
-elf2flt

lednxy

"’ -WI,option”’
ef flat

flat uClinux
flat

lednxy uClinux

PC

alarm()

sig_alarm()

LED

)

elf

flat

signal()

signal()

GNU
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uClinux
makefile
makefile
makefile ( makefile)

CFLAGS = -Wall —-0s -Dlinux -D__linux__ -Dunix -D__uClinux__ -DEMBED
LDFLAGS = -WI,-elf2flt
cC = arm-elf-gcc
LD = arm-elf-gcc
TARGT = lednxy
OBJ = $(TARGT).o
SRC = $(TARGT).c
all: $(TARGT)
%.0 = %.c

$(CC) $(CFLAGS) —c $< -0 $@
$(TARGT): $(0BJ)
$(CC) $(CFLAGS) $(LDFLAGS) —o $@ $(0BJ)

[nie@uClinux usr]$ make
arm-elf-gcc —Wall —0Os —Dlinux -D__ linux__ -Dunix —-D__uClinux__ -DEMBED -c
lednxy.c —o lednxy.o
arm-elf-gcc —Wall —0Os -Dlinux -D__linux__ -Dunix —D__uClinux__ -DEMBED
-WI,-elf2flt —o lednxy lednxy.o
arm-elf-flthdr lednxy flat
lednxy

arm-elf-flthdr lednxy

lednxy

Magic: bFLT

Rev: 4

Build Date: Thu Jun 19 10:31:14 2003
Entry: 0x50

Data Start: 0x1c80

Data End: 0x2010

BSS End: 0x22a0

Stack Size: 0x1000

Reloc Start: 0x2010
Reloc Count: Ox4f
Flags: 0x1 ( Load-to-Ram )
lednxy flat uClinux

74.1

Linux
Linux
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/dev/ttyS* Linux Linux
COM1 COM2 /dev/ttySO  /dev/ttyS1
struct termios
<termbits.h> struct termios
#define NCCS 19
struct termios {
tcflag_t c_iflag; /* input mode flags */
tcflag_t c_oflag; /* output mode flags */
tcflag_t c_cflag; /* control mode flags */
tcflag_t c_Iflag; /* local mode flags */
cc_t c_line; /* line discipline */
cc_t c_cc[NCCS]; /* control characters */
}:
c_iflag
read c_oflag c_cflag
c_Iflag
c cc
c_line  POSIX(Portable Operating System Interface for UNIX)
/ *hKhkKkk
* Institute of Automation, Chinese Academy of Sciences
* File Name serialcomm.c
* Description communication with serial
* Author Xueyuan Nie
* Date

#include <sys/types.h>
#include <sys/stat._h>
#include <fcntl_h>
#include <termios.h>
#include <stdio.h>
#define BAUDRATE B19200
#define SERIALDEVICE ''/dev/ttyS0"
int mainQ)
{
int fd,ncount;
struct termios oldtio,newtio;
char buf[]="This is a simple application for serial
communication\r\n'';
fd = open(SERIALDEVICE, O_RDWR | O_NOCTTY );
if (fd <0)
{
perror (SERIALDEVICE);
exit(-1);
}
tcgetattr(fd,&oldtio);
bzero(&newtio, sizeof(newtio));
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BAUDRATE | CS8 | CLOCAL | CREAD;
IGNPAR | ICRNL;

0;

newtio.c_Iflag 1CANON;

tcFlush(fd, TCIFLUSH);

fentl (fd,F_SETFL,0);

tcsetattr(fd, TCSANOW, &newtio);
ncount=write(fd,buf,sizeof(buf));

printf(*"the bytes written to serial is %d\n',ncount);

newtio.c_cflag

newtio.c_iflag

newtio.c_oflag

printf(*'character to send is: %s\n",buf);
perror(""write');
tcsetattr(fd, TCSANOW, &oldtio);

close (fd);

return O;
}
<termbits.h>( termios.h )
root
open

(file descriptors,fd) O_RDWR
O_NOCTTY

ctrl+c

tcgetattr c_cflag
(Cs8 8 1 )
c _iflag IGNPAR
ICRNL
struct termios tcsetattr
TCSANOW
write
read
( TXD RXD
)
( )
readtest.c Linux PC writetest.c
S3C4510B
readtest.c
/ nnnnn
* Institute of Automation, Chinese Academy of Sciences
* File Name readtest.c

* Description receive data from the serial
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* Author Xueyuan Nie

B e =

#include <stdio.h>
#include <string.h>
#include <malloc.h>
#include <sys/types.h>
#include <sys/stat._h>
#include <fcntl._.h>
#include <unistd.h>
#include <termios.h>
#include "math._h"

int spfd;

int main(Q)
{

char fname[16],hd[16],*rbuf;
int retv,i,ncount=0;

struct termios oldtio;

int realdata=0;

spfd=open(*'/dev/ttyS1",0_RDWR]O_NOCTTY);
perror(*'open /dev/ttyS1'");
if(spfd<0) return -1;

tcgetattr(spfd,&oldtio);
cfmakeraw(&oldtio);
cfsetispeed(&oldtio,B19200);
cfsetospeed(&oldtio,B19200);
tcsetattr(spfd, TCSANOW, &oldtio);
rbuf=hd;

printf("'ready for receiving data...\n");

retv=read(spfd,rbuf,1);
if(retv==-1) perror(‘'read™);
while(*rbuf!="\0")
{
ncount+=1;
rbuf++;
retv=read(spfd, rbuf,1);
printf("'the number received is %d\n",retv);
if(retv==-1) perror(“'read™);

}
for(i=0;i<ncount;i++)
{
realdata+=(hd[i]-48)*pow(10,ncount-i-1);
}

printf("'complete receiving the data %d\n",realdata);
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close(spfd);
return O;

}
writetest.c

/ nnnnnnnnnnn

* Institute of Automation, Chinese Academy of Sciences
* File Name writetest.c

* Description send data to serial

* Author Xueyuan Nie

* Date

B e s S = S = S

#include <stdio.h>
#include <string.h>
#include <malloc.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl._.h>
#include <unistd.h>
#include <termios.h>
int spfd;

int main(int argc, char *argv[])
{

char fname[16],*sbuf;

int sfd,retv,i;

struct termios oldtio;

spfd=open(*'/dev/ttyS1",0_RDWR|O_NOCTTY);
iT(spfd<0)
{

perror(*'open /dev/ttyS1");

return -1;
}
printf("'ready for sending data...\n");
tcgetattr(spfd,&oldtio);
cfmakeraw(&oldtio);
cfsetispeed(&oldtio,B19200);
cfsetospeed(&oldtio,B19200);
tcsetattr(spfd, TCSANOW, &oldtio);

fname[0]="1";
fname[1]="2";
fname[2]="3";
fname[3]="\0";

sbuf=(char *)malloc(4);
strncpy(sbuf,fname,4);
retv=write(spfd,sbuf,4);
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if(retv==-1) perror(‘write");

printf("*the number of char sent is %d\n",retv);

close(spfd);
return O;
}
123
ascii
0 ascii
Linux  PC S3C4510B

Linux PC
root@uClinux nie]# ./recvtest &
[1] 2171

[root@uClinux nie]# open /dev/ttySl: Success
ready for receiving data...

[root@uClinux nie]# the number received is 1
the number received is 1

the number received is 1

complete receiving the data 123

[1]+ Done ./recvtest

/var/tmp> _/writetest
ready for sending data. ..
the number of char sent is 4

7.4.2 socket
uClinux
Linux uClinux
uClinux uClinux
uClinux uClinux
socket
socket “ K ID
IP
PC PC
PC

Internet
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(Stream Socket) (Datagram Socket)
Linux "SOCK_STREAM” "SOCK_DGRAM”
TCP
UDP
TCP(Transmission Control Protocol) TCP/IP
TCP
TCP
telnet
UDP(User Datagram Protocol)
UDP
“ K TFTP NFS
1 65535

0 0 1024 5000

1 255 FTP FINGER

256 1023 Routing function( )

1024 4999

5000 65535

socket

/ nnnnnnnnnnn
* Institute of Automation, Chinese Academy of Sciences
* File Name comsamp.c
* Description communication with socket
* Author Xueyuan Nie
* Date

#include <float._h>
#include <stdio.h>
#include <memory.h>
#include <stdlib.h>
#include <string.h>
#include <signal.h>
#include <unistd.h>
#include <netinet/in.h>
#include <netdb.h>
#include <sys/time.h>
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#include <sys/types.h>
#include <sys/socket.h>

[ *=========%*
* Defines *
*o========%*/

#ifndef TRUE
#define FALSE O
#define TRUE 1
#endif

#ifndef EXIT_FAILURE
#define EXIT_FAILURE 1
#endif

#ifndef EXIT_SUCCESS
#define EXIT_SUCCESS O
#endif

#ifndef EXT_NO_ERROR
#define EXT_NO_ERROR O
#endif

#ifndef EXT_ERROR
#define EXT_ERROR 1
#endif

#ifndef INVALID_SOCKET
#define INVALID_SOCKET -1
#endif

#ifndef SOCK_ERR
#define SOCK_ERR -1

#endif

/* *
* Global data local to this module *
* */

typedef int SOCKET;
typedef struct ConnectData_tag {
int port;
int waitForStart;
SOCKET skFd; /* socket to listen/accept on
SOCKET msgFd; /* socket to send/receive messages
} ConnectData;

ConnectData *CD;

int i=0;
int connectionMade = 0;
/* *

* Local functions *

*/
*/
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* */
void prompt_info(int signumber)
{

char src[]="this is a test for socket\n";
int nBytesToSet=strlen(src);
send(CD->msgFd, src, nBytesToSet, 0);

¥

void init_sigaction(void)

{
struct sigaction act;
act.sa_handler=prompt_info;
act._sa_flags=0;
sigemptyset(&act.sa_mask);
sigaction(SIGPROF,&act,NULL);

¥

void init_time(double t_usec)

{
struct itimerval value;
int int_usec;
int_usec=(int) (t_usec*1000000);
value.it_value.tv_sec=0;
value.it_value.tv_usec=int_usec;

value.it_interval=value.it_value;

setitimer (1TIMER_PROF,&value,NULL);

}

int Modelnit(void)

{
int error = EXT_NO_ERROR;

error = ExtInit(CD);
if (error = EXT_NO_ERROR) goto EXIT_POINT;
printf(*'Succeeded in creating listening Socket by NXY\n');
EXIT_POINT:
return(error);
} /7* end Modelnit */

/* Function: Extlnit

* Abstract:

* Called once at program startup to do any initialization.

* A socket is created to listen for

* connection requests from the client. EXT_NO_ERROR is returned
* on success, EXT_ERROR on failure.

* NOTES:
*  This function should not block.
*/

int ExtInit(ConnectData *UD)
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{
int sockStatus;
struct sockaddr_in serverAddr;
int sFdAddSize = sizeof(struct sockaddr_in);
int option = 1;
int port = 17725;
int error = EXT_NO_ERROR;
SOCKET skd = INVALID_SOCKET;

#ifdef WIN32
WSADATA data;

if (WSAStartup((MAKEWORD(1,1)),&data)) {
fprintf(stderr,"WSAStartup() call failed.\n");
error = EXT_ERROR;
goto EXIT_POINT;

3
#endif
/*
* Create a TCP-based socket.
*/
memset((char *) &serverAddr,0,sFdAddSize);
serverAddr.sin_family = AF_INET;
serverAddr._sin_port = htons(port);

serverAddr.sin_addr.s_addr = htonl (INADDR_ANY);

sFd = socket(AF_INET, SOCK_STREAM, 0);

if (sFd == INVALID_SOCKET) {
fprintf(stderr,"socket() call failed.\n");
error = EXT_ERROR;
goto EXIT_POINT;

}

/*
* Listening socket should always use the SO_REUSEADDR option
* ("Unix Network Programming - Networking APls:Sockets and XTI1",
*  Volume 1, 2nd edition, by W. Richard Stevens).
*/
sockStatus =
setsockopt(sFd,SOL_SOCKET,SO_REUSEADDR, (char*)&option,sizeof(option));
iT (sockStatus == SOCK_ERR) {
fprintf(stderr,setsocketopt() call failed.\n");
error = EXT_ERROR;
goto EXIT_POINT;

}

sockStatus =
bind(sFd, (struct sockaddr *) &serverAddr, sFdAddSize);
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if (sockStatus == SOCK_ERR) {
fprintf(stderr,"bind() call failed.\n");
error = EXT_ERROR;
goto EXIT_POINT;

}

sockStatus = listen(sFd, 1);

if (sockStatus == SOCK_ERR) {
fprintf(stderr,”listen() call failed.\n");
error = EXT_ERROR;
goto EXIT_POINT;

}

EXIT_POINT:
UD->msgFd = INVALID_SOCKET;
UD->port=17725;
if (error == EXT_ERROR) {
if (skFd = INVALID_SOCKET) {

close(sFd);
3
UD->sFd = INVALID_SOCKET;
} else {
UD->sFd = sFd;

}

return(error);
} /7* end Extlnit */

int OpenConnection(ConnectData *UD)

{
struct sockaddr_in clientAddr;
int sFdAddSize = sizeof(struct sockaddr_in);
int error = EXT_NO_ERROR;
SOCKET msgFd = INVALID_SOCKET;
const SOCKET sFd = UD->sFd;
/*
* Wait to accept a connection on the message socket.
*/
msgFd = accept(sFd, (struct sockaddr *)&clientAddr,

&sFdAddSize);

if (msgFd == INVALID_SOCKET) {
fprintf(stderr,"accept() for message socket failed.\n");
error = EXT_ERROR;
goto EXIT_POINT;

}

connectionMade = 1;

EXIT_POINT:
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if (error = EXT_NO_ERROR) {
if (msgFd = INVALID_SOCKET) {
close(msgFd);
H

UD->msgFd = INVALID_SOCKET;
} else {
UD->msgFd = msgFd;
iT(msgFd !=INVALID_SOCKET)
printf(*'Succeeded in creating socket!\n');

}

return(error);

/* Function: main

*

* Abstract:
*
*/
int main(int argc, const char *argv[])
{
int error;
const char *option=argv[1l];

CD=(Connectbata *)malloc(sizeof(ConnectData));
memset(CD,0,sizeof(ConnectData));
if (strcmp(option, "-w') == 0)
CD->waitForStart=1;
else
CD->waitForStart=0;
Modelnit();

while((CD->waitForStart)&&(connectionMade==0))
{

error=0penConnection(CD);
if(error) exit(EXIT_FAILURE);

init_sigaction();
init_time(2.0);
while (1);

return(EXIT_SUCCESS);

} /* end main */
linux(uClinux)
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socket()
bind()
listen()
accept()
accept() accept()
ConnectData msgFd
socket
accept()
socket()
" (listening socket) accept() “ " (connected
socket) 7.1
7.1
socket() accept()
bind(),listen(),accept() read(),write()
send(),recv()
2 (

)

socket

connect()
send() recv()

7.9
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S B4E

3 Lisieneccks)  EEMMO
woy socked)
2 57= §] it o]
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conmesci] .
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e sepud)
e e L tlomasclatl
7.9
close()
7.4.3 uClinux
uClinux
lednxy.c uClinux
/home/nie/uClinux-Samsung/user uClinux-Samsung/user
mkdir myapp
user myapp lednxy.c myapp
makefile
makefile Makefile

EXEC = lednxy
OBJS = lednxy.o
all: $(EXEC)
$(EXEC): $(0OBJS)
$(CC) $(LDFLAGS) —o $@ $(0OBJIS) $(LDLIBS)

romfs:
$(ROMFSINST) /bin/$(EXEC)

clean:
rm —F $(EXEC) *.elf *_.gdb *.o

user Makefile
dir $(CONFIG_USER MYAPP_LEDNXY) += myapp
myapp makefile
/home/nie/uClinux-Samsung/config Configure.help

cd ../config
vi Configure_help
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CONFIG_USER_MYAPP_LEDNXY
This program is an example.
70

uCllinux

uClinux config.in
config
HH

mainmenu_option next_comment

comment *“ My Application

bool “lednxy” CONFI1G_USER_MYAPP_LEDNXY
comment *“ My Application’

endmenu

HAHRHHAH AR R AR A R AR A AR H AR R

7.33 uClinux
make menuconfig Target Platform
Selection, Customize Vendor/User Settings (NEW) 7.10
make menuconfig 711
config.in
7.12
config.in
romfs/bin
B Monsole - mie Selne-fu Gl Samsung - Konsole [=]mx

Flp Seduind Safings Help

Errow kayx neuigats the ssna, “Entsr? mslecty mabesmws ---3,
Highliphtad letisrz sre Fobtheyr, Preszing (77 includes, W meclodes,
Mr mochilerizey Featurss, Presz ExchExcy ko sxit, 7 for Halp,
Legeradi [#] builb-in [ ] eschaded ) mochale ¢ F modules capsbls

=== Choops s Vendor ‘Product. coshinest ion,
ISamsurgAME1001  endor Product:
Kerral is lireso=2 d =
=1kt b Vermion
[] efsult all sebtings §loss chenges)
psiomire FKerrel babt ines

1
Arrtom s Vendor Akser etk

pelsbe [eFsialt Vendor Sebtings

¢ Ewmbk > 4 Halp >

7.10
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-E Eonsole - el - Cnag- Sanmse - Eonsok
Fila Seuions Sedings Halp

frrow bma ravigste tha mru, ‘Erber? oelects sobmarem ---3,
Highlighted lstiers &a Folbsas, Preedding <7 leeslobes, <M e loodsds .
M mpcdhilarizes Festures. Press EscHEscd Lo a=it. 7 for Hels.

Legend: [=] bulli-in [ ] escludesd <M wmodule < 0 mookile copsbls

usilios ]

lrglogin ===2

H crodircous  ===2

ampx -

H wcel lares o Dorf Lprabkisn —-)
Buislds ---3

;jﬂhr' “E‘I""“"

7.11

0
=
x|

- anmoln - nin G- Clms- Samsen] - Knsnk
File Sessions Sedings Help

Frrow kews rewigsbs the menu, Erker) sslegbs subeseas ===,

Highlighted letters sre Pothsus, Pregsirg <V includes, N socluces,
M mpdularizes fegtures, Press sbsorsc? to exit, OFF for Help,
Lesgpmrds [W)] bupili=in [ ] ewcludsd <M modules < 3 moduls copsbls

EOENE  (Ewit » f Help !

;jﬁbﬂ_uzqﬁMEk.

7.12

make user_only

uClinux

uClinux-Samsung/romfs/usr makefile

makefile
uClinux-Samsung/romfs/bin

make romfs
make iamge

make
uClinux-Samsung/images image.rom FLASH
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uClinux /bin
Windows
comM1 19200 8
1 uClinux
uClinux cd bin bin lednxy
LED
uClinux
FLASH
FLASH
744
S3C4510B
FLASH
uClinux S3C4510B
uClinux Linux
uClinux FTP
Linux FTP uClinux
FTP Linux FTP
uClinux ROMFS
uClinux FLASH
Ivar  [tmp SDRAM
FLASH
JFFSIIFFS2, ROMFS
JFFSIIFFS2
FTP ( Linux ) uClinux (FTP
)
Linux
flat
uClinux
ifconfig eth0 192.168.100.50
ifconfig IP IRQ
1O Port etho IP 192.168.100.50
IP ( IP
192.1681.100.21)
ifconfig —all
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/var/tmp> ifconfig -all
ethO Link encap:Ethernet HWaddr 00:40:95:36:35:34
inet addr:192.168.100.52 Bcast:192.168.100.255
Mask:255.255.255.0
UP BROADCAST RUNNING MTU:1500 Metric:1
RX packets:30533 errors:10 dropped:0 overruns:0 frame:0
TX packets:21090 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:100
Interrupt:-17

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:19 errors:0 dropped:0 overruns:0 frame:0
TX packets:19 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0

Link encap  Link encapsulate Ethernet
Hwaddr  Hardware address MAC(Media Access Control)
12 16 o
inet addr  internet address IP
Bcast Broadcast
IP
Mask IP ID ID
‘1 “ o ‘1 “ o
IP 7.2 IP
7.3 IP
72 IP
A 126 1 126 16777214
B 16382 128.1 191.254 65534
C 2097150 192.0.1 223.255.254 254
7.3 IP
ClassIP
A 255.0.0.0
B 255.255.0.0
C 255.255.255.0
IP ©o
ID
MTU  Maximum Transmission Unit Ethernet
MTU 1500

Metric
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RX
X

ping 192.168.100.21

/var/tmp> ping 192.168.100.21

PING 192.168.100.21 (192.168.100.21): 56 data bytes
64 bytes from 192.168.100.21: icmp_seq=0 ttl=255 time=0.0 ms
64 bytes from 192.168.100.21: icmp_seq=1 ttl=255 time=0.0 ms
64 bytes from 192.168.100.21: icmp_seq=2 ttl=255 time=0.0 ms
64 bytes from 192.168.100.21: icmp_seq=3 ttl=255 time=0.0 ms
64 bytes from 192.168.100.21: icmp_seq=4 ttl=255 time=0.0 ms
Ivar  tmp
cd var
ftp 192.168.100.21
FTP
ftp>binary
200 Typesettol
FTP FTP
txt  html PS
ascii  binary
lednxy FTP
ftp>get lednxy
ftp>bye
lednxy Ivar  [tmp
chmod 755 lednxy
chmod
chmod
(r) (w) (x) 4 21
0
7.4
FWXIWXF-X (421) (421)(421) 775
FWXTF-Xr-X (421)(401)(401) 755
rW-rw-r-- (420)(420)(400) 664
rW-r--r-- (420)(400)(400) 644
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lednxy
Jlednxy
flat FLASH
SDRAM
7.5
uClinux Linux Windows
uClinux uClinux
gnu gcc,make,gdb gnu Linux
Windows uClinux
uClinux
client/server
uClinux

uClinux
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