1, 151

ARM

L L AR e
L 2 AR s

L2 ARMT ettt b e bt r e be b et et Reebeete b eteebeebe st ereereare e
L2.2 ARMO et e bt eebe e be st et teebeste b eteeteebe st ereereare e
L2.3ARMOE ettt e te s be st e reabe e
L2 4ARMIOE ettt ettt b e bttt eebe st et teeteebe st ereereabe e
Y=o U (@ ] (= PSSR
1.2.6 SITONQARM ettt ettt ettt ettt e et ae e teenten
O =Yo7 | [ SO PSSS P

L 3 AR s

L 3. L e e e e e e b et e bt eebe st et teeteete st ereeteabe e
L 3 2 e et e te b et et be b et et e Aeebeste b eteeteebestereereate e
10 75 SO S SRS U SO PSOOTPRSRRSRORRIN
L 34 e ettt e be et e b aeeheebe et et Reebeste b eteeteetestereeteate e
100G 75 RO OOPO TP RSRRTRRR
LAAMINUX et et e et e e b e e sae e e te e san e e nteesrreere e
LA L e e et be et e bt e teebe et ereeReebe et et e Reebeste b eteeteebe st ereereateatas
I o o Tod o T 1o | SR PS P
1.4.3head.S head-S3C2410.S s
LA A NEAU-GIMV.S et et e st r et e e et et e et et e re et e renre e

S3C2410 RIJARMO-EDU e

2. L et
2. s
2.3 ettt
2.3 L e
2.32NFS  TETP e
2.3 8 e
2.3 ettt
235 RIARMO-EDU e
0 7L OO TSP T PSP TR PRPRPR
2 A s
2.4, L ettt E ettt r et nr e
2.4.2 RA M e
25 RIARMO-EDU s
2.0 et
2.0 2 ettt
2 T TSP USSP TP TP PR UTSO PSPPI
2 T ST S TP TO PP TTSO PSPPI
2.5.5 GPIO .. ottt




2 , 151




3 , 151

2003 2004 C  Allright reserved .




4 , 151

1.1 ARM

ARM

ARM  Advanced RISC Machines

ARM RISC
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1.2 ARM
ARM ARM7 ARM9 ARM9YE ARM10E
SecurCore Intel Xscale StrongARM ARM
ARM7 ARM9 ARMY9E ARMI10E 4
SecurCore
Xscale 1200MIPS uW/MHz
1.2.1 ARM7
ARM7 32 RISC
ARM7
1) ICE RT
)
3 0.9MIPS/MHz
4) 16 Thumb
ARM7 Internet
ARM7 ARM7TDMI  ARM7TDMI-S ARM720T
ARM7EJ ARM7TMDI 32 RISC
ARM ARM7TDMI-S
ARM720T MMU ARM7EJ Jazelle DSP
TDMI
T 16 Thumb
D Debug
M Multiplier
I ICE
Samsung S3C4510B
1.2.2 ARM9
ARM9
Q)5
2 1.1MIPS/MHz
3 32 AMBA
(5) MMU Windows CE Linux Palm OS
(6) MPU
(7 Cache Cache

ARM9
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ARM9 ARM920T ARM922T  ARM940T
ARM920T ARM922T 8KB cache MMU ARM940T 4KB cache
Samsung S3C2410
1.2.3 ARM9E
ARM9E DSP Java
ARM9YE
@ DSP
25
3 32 AMBA
(€] MMU Windows CE Linux Palm OS
(5) MPU
(6) Cache Cache
@) VFP9
ARMOE DVD
ARM9YE ARM926EJ-S ARM946E-S ARM966E-S
1.2.4 ARM10OE
ARM10E ARM9
50 ARM10E
ARM10E
@) DSP
(2) 6
3 32 AMBA
4 VFP10
(5) MMU Windows CE Linux Palm OS
(6) Cache Cache
(7) /
ARM10E

ARM10E ARM1020E ARM1022E ARM1026EJ-S
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1.2.5 SecurCore

SecurCore
ARM
1)
2)
3)

SecurCore

SecurCore SC110 SecurCore SC200

1.2.6 StrongARM

Inter StrongARM SA-1100

Inter
Intel
Intel StrongARM
1.2.7 Xscale
Xscale
ARM7
ARM7 USB USB
ARM920T ARM
1.3 ARM
Q) Word ARM
16
(2) Half-Word ARM
2
(3) Byte ARM
ARM
unsigned N

signed

ARM
ARM

ARM7

S3C2410

32

8 /16

0~2N-1
N

SecurCore SC210

SecurCore SC100

ARM920T

32 RISC
ARMv4
16 Thumb DSP
ARM9
ARM9 ARM9 ARM7
/16
8 /16
8
N1 _oN1 g
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131
ARM
(1) ARM 32 ARM
(2) Thumb 16 Thumb
ARM ARM Thumb
ARM ARM
@ Thumb [0] 1 BX Thumb
Thumb (IRQ,FIQ,UNDEF,ABORT,SWI
) Thumb
(2) ARM 0] © BX ARM
(IRQ,FIQ,UNDEF,ABORT,SWI ) PC
ARM
1.3.2
ARM 22 8 (4GB)
2% 32
A A A+l A+2 A+3 4
2%t 16 A
A A+l 2
ARM
1)
Higher Address Word Address
31 24 23 16 15 B8 7 0
8 g9 10 11 8
4 b 6 7 4
i 1 Z 3 ]

Lower Address

=Maost significant byte is at lowest address.

«Word is addressed by byte address of most significant byte.

(2)
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Higher Address Word Address
EY 24 23 16 15 8 7 0
11 10 9 g 8
7 G 5 4 4
3 2 1 0 0

Lower Address =Least significant byte is at lowest address.
«Word is addressed by byte address of least significant byte.

ARM

1.3.3

ARM 7

Q) usr ARM
(2) fiq

3) irq

4) SvC

(5) (abt)

(6) (abt)
(7) sys

5 FIQ IRQ

1.34

ARM 37 32
(1) 31 (PC) 32
(2) 6 32 12

R14 RO PC
(1) ARM
16 1~2 RO R15
(@) (Unbanked) RO R7
(b) (Banked) R8 R14
(c) PC(R15)
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ARRRETHEATFFEERFITRE
System & User FlQ Supervisor About IRG Undefined
RO RO RO RO RO RO
R1 R1 R1 R1 R1 R1
R2 Rz R2 R2 R2 Rz2
R3 R3 R3 R3 R3 R3
R4 R4 R4 R4 R4 R4
RS RS RS RS R5 R5
RG RG RE Ré& RG R6&
R7 R7 R7 R7 R7 R7
R8 R&_fig R& Ra Ré Ra&
R9 R9_fig R9 Ra R9 RS
R10 R10_fig R10 R10 R10 R10
R11 R11_fig R11 R11 R11 R11
R12 R12_fig R12 R12 R12 R12
R13 R13_fig R13_svc R13_abt R13_irg R13_und
R14 R14_fig R14_sve R14_abt R14_irq R14_und
R15 (PC) R15 (PC) R15 (PC) R15 (PC) R15 (PC) R15 (PC)
ARRRETHEFREFFE
| CPSR CPSR CPSR CPSR CPSR CPSR
SPSR_fig SPSRE_svc SPSR_abt SPSR_irg SPSRE_und
b = ST
(2) Thumb
Thumb ARM
(RO R7) PC SP LR CPSR R8 R15(
ThunbRETFTHRBEAFFESEF RS
System & User FlQ Supervisor About IRG Undefined
RO RO RO RO RO RO
R1 R1 R R1 R1 R1
R2 R2 Rz R2 R2 R2
R3 R3 R3 R3 R3 R3
R4 R4 R4 R4 R4 R4
R5 R5 R& R5 RE RE
R& RG RG R& RE Ré&
R7 R7 R7 R7 R7 R7
SP SP_fig SP_svg SP_abt SP_irg SP_und
LR LR_fig LR_svc LR_abt LR_irg LR _und
PC PC PC PC FC PC
ThunbRETHEFREFHFES
| CPSR CPSR CPSR CPSR CPSR CPSR
SPSR_fig SPSR_sve SPSR_abt SPSR_irg SPSR_und
[N = s
ARM  Thumb
(a) Thumb RO R7 ARM RO R7
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(b) Thumb CPSR SPSR ARM CPSR SPSR
(c) Thumb SP ARM R13
(d) Thumb LR ARM R14
(e) Thumb PC ARM PC(R15)
THUMB State ARM State
RO » RO —
R1 » R1
R2 R2 @
)
R3 > R3 ki
(s3]
Rd > Rd 0
R5 » R5 S
R6 ' 3 R6
R7 b R7 |
R8 ]
R9
R10 0
R11 3
R12 3
Stack Pointer (SP) p|  Stack Pointer (R13) T
Link Register (LR} p| Link Register (R14)
Program Counter (PC) p| Program Counter (R15) | —
CPSR L CPSR
SPSR L SPSR
3
ARM CPSR 5 SPSR CPSR(Current Program Status Register
) CPSR
SPSR Saved Program Status Register
SPSR CPSR
Condition Code Flags (Reserved) Control Bits
I I I I I
31 30 29 28 27 26 25 24 23 8 7 6 5 4 3 2 1 0
N | Z|C |V | = J . C . C . I F o T | M4 M3 M2 M| MO
! [ I
O'vfeﬁl.ov.-' _ L Mode bits
Carry/Borrow/Extend State bit
— FIQ disable
Megative/Less Than IRQ disable
ARM Thumb
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(1)

N ZCV Q

(2) 8 | F T M40
3)
N N=1 N=0
Z Z=1 Z=0
C 4 C
1) CMN
c=1 C=0
(2) CMP
C=0 Cc=1
(3) / Cc
(4) / C
\% 2 \
— /
V=1
— / C
Q ARM v5 E Q DSP
Q
1.3.5
(1) ARM
(@)
(b) ARM
ARM  Thumb
(©) SWiI
(d)
(€)
 IRQ CPSR | 0 IRQ
(@) FIQ CPSR F 0
FIQ FIQ ARM
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()
(@)

(b)

(©)
(d)

®3)
(@)

(b)
()

(4)

(5)

CPSR F 1 FIQ

FIQ

CPSR SPSR
CPSR
PC

Thumb
ARM

ARM
LR
SPSR CPSR

LR

CPSR F

PC

0x0000,0000

0x0000,0004

0x0000,0008

0x0000,000C

0x0000,0010

0x0000,0014

0x0000,0018 IRQ

IRQ

0x0000,001C FIQ

FIQ

FIQ

IRQ

OO |W|IN|F-

SWI

PC
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1.4 Armlinux

141
(ppcboot)
ppchoot

arm linux cpu
cpu
1.4.2 ppchoot
1421

/RJARM9-EDU/ppcboot-2.0.0/ arm linux
2.4.18-rmk6
ppchoot
1) RAM
(2)
3)
4) tagged list
(5)
1422
1) RAM
RAM RAM

(2)

Ppchboot

““console=""

3)

Ppcboot MACH_TYPE_xxx

RUIJIARM9-EDU/kernel/arch/arm/tools/mach-types

4) tagged list

Ppcboot tagged list tagged list




15 , 151

ATAG_CORE ATAG_NONE ATAG_CORE tag
ATAG_CORE tag size “©277(0x00000002) ATAG_NONE  size
““07” tagged list tag Ppcboot
tagged list
R —— +
base -> | ATAG_CORE| |
R — +
| ATAG_MEM | |increasing address
 —— +
| ATAG_NONE | |
I GEEEE R + Vv
tagged list initrd  "bootp”
RAM 16K
®)
flash RAM
16K RAM 32K

- CPU register settings
ro =0,
rl = machine type number discovered in (3) above.
r2 = physical address of tagged list in system RAM.
- CPU mode
All forms of interrupts must be disabled (IRQs and FIQs)
The CPU must be in SVC mode. (A special exception exists for Angel)
- Caches, MMUs
The MMU must be off.
Instruction cache may be on or off.
Data cache must be off.
- The boot loader is expected to call the kernel image by jumping
directly to the first instruction of the kernel image.

1.4.2.3 Start.S

Ppchoot INTEL 28J128A NOR FLASH S3C2410 ppcboot
/RUIJIARM9-EDU/ppcboot-2.0.0/cpu/arm920t/Start.S

.globl _start

_start: b reset I PC reset
1
1 33f00054 <reset>

Idr pc, _undefined_instruction
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Idr pc, software_interrupt
Idr pc, _prefetch_abort

Idr pc, data _abort

Idr pc, not used

Idr pc, _irq

Idr pc, _fiq

_undefined_instruction:  .word undefined_instruction

_software_interrupt: .word software_interrupt
_prefetch_abort: .word prefetch_abort
_data_abort: .word data_abort
_hot_used: .word not_used

_irq: .word irq

_fig: .word fiq

I

/*

* the actual reset code
*/

reset:

/* turn off the watchdog */

#if defined(CONFIG_S3C2400)
#define pWTCON 0x15300000

* Interupt-Controller base addresses */
#define INTMSK 0x14400008

* clock divisor register */

#define CLKDIVN 0x14800014
#elif defined(CONFIG_S3C2410)
#define pWTCON 0x53000000

* Interupt-Controller base addresses */
#define INTMSK 0x4A000008
#define INTSUBMSK 0x4A00001C

* clock divisor register */

#define CLKDIVN 0x4C000014
#define MPLLCON  0x4C000004

#define CLK_CTL_BASE 0x4C000000
#endif
Idr r0, =pWTCON

mov rl, #0x0
str rl, [rO]
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/*
* mask all IRQs by setting all bits in the INTMR - default
*

movrl, #Oxfffffff

Idr r0, =INTMSK

str rl, [rO]

#if defined(CONFIG_S3C2410)

Idr rl, =0x7ff

Idr r0, =INTSUBMSK
str rl, [rO]

#endif

@ initialise system clocks

mov rl, #CLK_CTL_BASE

mvn r2, #0xff000000

str r2, [rl, #0x0] /*oLOCKTIME*/

@lIdr r2, mpll_50mhz
@str r2, [rl, #0x4] /*oMPLLCON?*/

mov rl, #CLK_CTL_BASE

mov r2, #0x3

str r2, [rl, #0x14] [*oCLKDIVN*/
mrc pl15,0,r1,¢cl,c0,0 @ read ctrl register
orr rl, rl, #0xc0000000 @ Asynchronous
mcr p15,0,r1,cl,c0,0 @ write ctrl register

@ now, CPU clock is 200 Mhz

mov rl, #CLK_CTL_BASE

Idr r2, mpll_200mhz

str r2, [rl, #0x4] [*oMPLLCON?*/

/*

*we do sys-critical inits only at reboot,

* not when booting from ram!

*/
#ifdef CONFIG_INIT_CRITICAL
bl cpu_init_crit / bl memsetup SDRAM

/[ IRUIJIARM9-EDU/pcboot-2.0.0/board/smdk-2410/ memsetup.S

#endif

relocate:
/*
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* relocate armboot to RAM ppcboot SDRAM
*/
adr r0, _start * rQ <- current position of code */  /*0x33f00000*/
Idr r2, _armboot_start
Idr r3, _armboot_end 1
1
//133f00044 <_armboot_start>:
//133f00044:33f00000 mvnces 10, #0 ; OxO
//33f00048 <_armboot_end_data>:
//133f00048:33f15294 mvnccs r5, #1073741833 ; 0x40000009
sub r2,r3, r2 * r2 <- size of armboot */
Idr rl, TEXT_BASE * rl <- destination address */
add r2, r0, r2 * r2 <- source end address */

/*
* r0 = source address
*rl = target address
*r2 = source end address
*/
copy_loop: i
Idmia  rO!, {r3-r10}
stmia  rl!, {r3-r10}
cmprO, r2
ble copy_loop

* set up the stack ppcbhoot */
Idr r0, armboot_end

add r0, r0, #CONFIG_STACKSIZE

sub sp, r0, #12 /* leave 3 words for abort-stack */

Idr pc, _start_armboot // ppcboot-2.0.0/lib_arm/board.c
/Ivoid start_armboot (void)
1l 1
SDRAM
_start_armboot: .word start_armboot

1424

S3C2410 8 nGCSn[0 7]
128M CPU P5-2
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OM[1:0] = 01,10 CM[1:0] = 00
Qx4000_0000 —pe ————-
SROMSDRAM SROM/SDRAM ZMBAMBEMEENME
(NGCST) (NGCST) FAZMBGAMEA 2811 B
03800 0000 —e —————- o Ramre,
SROMSDRAM SROMISDRAM ZMBAMBEMBAEME | A0 2T
(NGCSE) (NGCSE) FAZMBGAMEA 280 B
0x3000_0000 —fw ———----
SROM SROM
(NGECSE) (NGCaE) 128MB
0x2800_0000 —p e
SROM ‘SROM. TITYE] e
nECSd) niEaCed) HADDR[20:0]
0x2000_0000 —w —— =
Aocessible
SROM SROM 128MB Region
(NGCS3) (NGCS3) v J
0x1800_0000 —p» e
SROM SROM
(NGCS2) NGCS2) PLE
Qx1000_0000 —pe ——-
SROM SROM
nEcs1) nEaCs1) ELlt
0x0800_0000 —w ————--
sl Boot Internal 12BMB
(nGCS0) SRAM [4KE)
0x0000 0000 — ———-- —— 3
[Mot using MAND flash for boot ROM] [Using MAND flash for oot RICM]
NOTE: SROM means ROM or SRAM type memory
RUIJIARM9-EDU 16M x16 SDRAM 32
nGCS6 64M RAM 0x30000000 MMU
0Oxc0000000
TO
RUIJIARM9-EDU/kernel/include/asm/arch/memory.h
/*
* Page offset: 3GB
*/

#define PAGE_OFFSET (0xc0000000UL)
#define PHYS_OFFSET (0x30000000UL)

/*
* We take advantage of the fact that physical and virtual address can be the
* saem. Thu NUMA code is handling the large holes that might exist between
* all memory banks.
*/
#define _ virt_to_phys__is_a_macro
#define __phys_to_virt__is_a_macro
#define __ virt_to_phys(x) ((x) - PAGE_OFFSET + PHYS_OFFSET)
#define __phys_to_virt(x) ((x) - PHYS_OFFSET + PAGE_OFFSET)

nGCS0 8M x16 INTEL E28F128 FLASH 0x10000000
S3C2410 NOR FLASH BANKO 0 2410
0x01000000 0 0x10000000 zlmage

0x01040000 RAMDISK 0x01140000
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ppcboot linux 0x30008000
0x30800000

/RUIJIARM9-EDU/ppcboot-2.0.0/common/main.c
bootm:
if(c =="y'llc =="Y'{
strcpy(lastcommand , "bootm 30008000 30800000\r);
flag = 0;
rc = run_command (lastcommand, flag);
if (rc <=0) {
/* invalid command or not repeatable, forget it */
lastcommand[0] = 0O;

}
}
else{
printf("\n\n");
}
}
bootm

RUIJIARM9-EDU/ppcboot-2.0.0/lib_arm/ armlinux.c
void do_bootm_linux(cmd_tbl_t *cmdtp, int flag, int argc, char *argv(],
ulong addr, ulong *len_ptr, int  verify)

DECLARE_GLOBAL_DATA_PTR;

void * ret;

ulong len = 0, checksum;

ulong initrd_start, initrd_end,;

ulong data;

void (*theKernel)(int zero, int arch);
image_header_t *hdr = &header;

bd_t *bd = gd->bd;

#ifdef CONFIG_CMDLINE_TAG

char *commandline = getenv("bootargs");
#endif

/*copy kernel and ramdisk from FLASH to SDRAM add by RJITECH?*/
ret = memcpy((void *)0x30008000, (void *)0x40000, 0x100000);
if (ret != (void *)0x30008000)
printf("copy kernel failed\n");
else
printf("copy kernel done\n");

RAMDISK
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ret = memcpy((void *)0x30800000, (void *)0x140000, 0x440000);
if (ret != (void *)0x30800000)
printf("haha failed\n");

else
printf("copy ramdisk done\n");
MEMORY MAP
ALASH SDRAM
(x00000000 ppchoot (xc0000000
|/y (Oxc0008000
(Ox00040000
LINUX
Zlmege
(0x00140000 \
RAVDISK
(Oxc0800000
HHARMRA10
INTEL E28F128J3A-150 FLASH 16M 128 128K

1.4.3 head.S head-s3c2410.S

1431

/RUIJIARM9-EDU/kernel/arch/arm/boot/compressed/head.S head-s3c2410.S

zlmage cpu head-armv.S

1.4.3.2 S3C2410 Zlmage

zlmage make zImage

lopt/host/armv4l/bin/armv4l-unknown-linux-gcc-D__ KERNEL___ -I/RUIJIARM9-EDU/kernel/includ
e -Wall -Wstrict-prototypes -Wno-trigraphs -Os -mapcs -fno-strict-aliasing -fno-common
-fno-common -pipe -mapcs-32 -march=armv4 -mtune=arm9tdmi -mshort-load-bytes -msoft-float
-DKBUILD_BASENAME=main -c -0 init/main.o init/main.c
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. scripts/mkversion > .tmpversion

{opt/host/armv4l/bin/armv4l-unknown-linux-gcc-D__ KERNEL__-I/RUIJIARM9-EDU/kernel/includ
e -Wall -Wstrict-prototypes -Wno-trigraphs -Os -mapcs -fno-strict-aliasing -fno-common
-fno-common -pipe -mapcs-32 -march=armv4 -mtune=arm9tdmi -mshort-load-bytes -msoft-float
-DUTS_MACHINE="arm" -DKBUILD_BASENAME=version -c -0 init/version.o init/version.c
make[1]: Entering directory /RUIJIARM9-EDU/kernel/arch/arm/tools'

make CFLAGS="-D__KERNEL _ -I/RJARM9-EDU/kernel/include -Wall -Wstrict-prototypes
-Wno-trigraphs -Os -mapcs -fno-strict-aliasing -fno-common -fno-common -pipe -mapcs-32
-march=armv4 -mtune=arm9tdmi -mshort-load-bytes -msoft-float " -C kernel

make[1]: Entering directory /RUIJIARM9-EDU/kernel/kernel'

make all_targets

make[2]: Entering directory /RUIJIARM9-EDU/kernel/kernel'

{opt/host/armv4l/bin/armv4l-unknown-linux-gcc -D__ASSEMBLY__ -D__ KERNEL___
-I/RUIJIARM9-EDU/kernel/include -mapcs-32 -march=armv4 -mno-fpu -msoft-float -C -0
entry.o entry.S
{opt/host/armv4l/bin/armv4l-unknown-linux-Id -r -o nwfpe.o fpall.o fpall_cpdo.o fpall_cpdt.o
fpall _cprt.o fpmodule.o fpopcode.o softfloat.o single cpdo.o double _cpdo.o extended cpdo.o
entry.o
rm -f math-emu.o
{opt/host/armv4l/bin/armv4l-unknown-linux-ld  -r -o math-emu.o nwfpe.o
make[2]: Leaving directory '/RJARM9-EDU/kernel/arch/arm/nwfpe'
make[1]: Leaving directory /RJARM9-EDU/kernel/arch/arm/nwfpe'
make CFLAGS="-D__KERNEL _ -lI/RJARM9-EDU/kernel/include -Wall -Wstrict-prototypes
-Wno-trigraphs -Os -mapcs -fno-strict-aliasing -fno-common -fno-common -pipe -mapcs-32
-march=armv4 -mtune=arm9tdmi -mshort-load-bytes -msoft-float " -C arch/arm/fastfpe
make[1]: Entering directory /RIARM9-EDU/kernel/arch/arm/fastfpe’
make all_targets
make[2]: Entering directory /RIARM9-EDU/kernel/arch/arm/fastfpe’
rm -f fast-math-emu.o
{opt/host/armv4l/bin/armv4l-unknown-linux-ar rcs fast-math-emu.o
make[2]: Leaving directory '/RJARM9-EDU/kernel/arch/arm/fastfpe'’
make[1]: Leaving directory '/RJARM9-EDU/kernel/arch/arm/fastfpe'’
{opt/host/armv4l/bin/armv4l-unknown-linux-Id -p -X -T arch/arm/vmlinux.lds
arch/arm/kernel/head-armv.o arch/arm/kernel/init_task.o init/main.o init/version.o \

--start-group \

arch/arm/kernel/kernel.o arch/arm/mm/mm.o arch/arm/mach-s3c2410/s3¢2410.0
kernel/kernel.o mm/mm.o fs/fs.o ipc/ipc.o \

drivers/serial/serial.o  drivers/char/char.o  drivers/block/block.o  drivers/misc/misc.o

drivers/net/net.o  drivers/media/media.0  drivers/scsi/scsidrv.0  drivers/sound/sounddrivers.o
drivers/mtd/mtdlink.o drivers/video/video.o drivers/usb/usbdrv.o \

net/network.o \
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arch/arm/nwfpe/math-emu.o arch/arm/lib/lib.a /RUIJIARM9-EDU/kernel/lib/lib.a \

--end-group \

-0 vmlinux
{opt/host/armv4l/bin/armv4l-unknown-linux-nm vmlinux | grep -v "\(compiled\)\N\.0$)\\( [aUw]
WAANNgSW\(LASH[RL]DI)' | sort > System.map

1 vmlinux
make[1]: Entering directory "/RUIJIARM9-EDU/kernel/arch/arm/boot'
make[2]: Entering directory /RUIJIARM9-EDU/kernel/arch/arm/boot/compressed’
{opt/host/armv4l/bin/armv4l-unknown-linux-objcopy -O binary -R .note -R .comment -S
/RUIJIARM9-EDU/kernel/vmlinux piggy
gzip -9 < piggy > piggy.gz
{opt/host/armv4l/bin/armv4l-unknown-linux-ld -r -0 piggy.o -b binary piggy.gz
rm -f piggy piggy.gz
I vmlinux piggy.o
{opt/host/armv4l/bin/armv4l-unknown-linux-ld -p -X -T vmlinux.lds head.o misc.0 head-s3c2410.0
piggy.o /opt/host/armv4l/lib/gcc-lib/armv4l-unknown-linux/2.95.2/soft-float/libgcc.a -0 vmlinux
make[2]: Leaving directory "/RUIJIHARM9-EDU/kernel/arch/arm/boot/compressed’
{opt/host/armv4l/bin/armv4l-unknown-linux-objcopy -O binary -R .note -R .comment -S
compressed/vmlinux zlmage
cp -f zImage /tftpboot/
make[1]: Leaving directory "/RUIJIARM9-EDU/kernel/arch/arm/boot'
/I head.o head-s3c2410.0 misc.0 piggy.o /1
zImage zlmage [tftpboot/

1.4.3.3 head.S

/*
* linux/arch/arm/boot/compressed/head.S
*  Copyright (C) 1996-2002 Russell King
* This program is free software; you can redistribute it and/or modify
* it under the terms of the GNU General Public License version 2 as
* published by the Free Software Foundation.
*/

#include <linux/config.h>

#include <linux/linkage.h>

.macro kputc,val
movr0, \val
bl putc
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.endm

.macro kphex,val,len
movrO0, \val

movrl, #\len

bl phex

.endm

.section ".start", #alloc, #execinstr

/*
* sort out different calling conventions
*/
.align
start:
type start,#function
.rept 8
mov 0, r0
.endr
b if
.word  0x016f2818 @ Magic numbers to help the loader
.word  start @ absolute load/run zImage address
word _edata @ zlmage end address
1 movr7, rl @ save architecture ID
I architecture 1D
movr8, #0 @ save r0
I r0

#ifndef __ ARM_ARCH_2__
/*
* Booting from Angel - need to enter SVC mode and disable
* FIQs/IRQs (numeric definitions from angel arm.h source).
* We only do this if we were in user mode on entry.

*/

mrs r2, cpsr @ get current mode

tst r2, #3 @ not user?

bne not_angel

movr0, #0x17 @ angel_SWIreason_EnterSVC

swi 0x123456 @ angel_SWI_ARM
not_angel:

mrs r2, cpsr @ turn off interrupts to

orr r2, r2, #0xc0 @ prevent angel from running

msr cpsr_c, r2
#else




25 , 151

tegppc, #0x0c000003 @ turn off interrupts
#endif
1
/*
* Note that some cache flushing and other stuff may
* be needed here - is there an Angel SWI call for this?
*/

/*
* some architecture specific code can be inserted
* by the linker here, but it should preserve r7 and r8.

*/

text
adr r0, LCO
Idmia O, {r1, r2, r3, r4, r5, 16, ip, sp}
subs ro, r0, rl @ calculate the delta offset

1

teq ro0, #0 @ if delta is zero, we're
beq not_relocated @ running at the address we were linked at.
/*

* We're running at a different address. We need to fix
* up various pointers:
* r5-zlmage base address
* 16 - GOT start
* ip - GOT end
*/
add r5, r5, r0
add r6, r6, r0
add ip, ip, r0

#ifndef CONFIG_ZBOOT_ROM

/*
* |f we're running fully PIC === CONFIG_ZBOOT_ROM =n,
* we need to fix up pointers into the BSS region.
* 12 -BSS start
* r3-BSSend
*  gp - stack pointer
*/

add r2,r2, r0

add r3, r3, r0

add sp, sp, r0
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#else

#endif

/*
* Relocate all entries in the GOT table.
*/

Idr r1, [r6, #0]

add r1, r1, rO

str rl, [r6], #4

cmpre6, ip

blo 1b

/*

* Relocate entries in the GOT table. We only relocate
* the entries that are outside the (relocated) BSS region.
*/

Idr r1, [r6, #0]

cmprl, r2 @ entry < bss_start ||

cmphs r3,rl @ _end < entry

addlo r1,r1,r0

str rl, [r6], #4

cmpre, ip

blo 1b

not_relocated:  movr0, #0

1:

str 0, [r2], #4 @ clear bss
str 10, [r2], #4

str 10, [r2], #4

str 10, [r2], #4

cmpr2, r3

blo 1b

/*
* The C runtime environment should now be setup
* sufficiently. Turn the cache on, set up some
* pointers, and start decompressing.
*/
bl cache_on

movrl, sp @ malloc space above stack
add r2, sp, #0x10000 @ 64k max
I
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/*

* Check to see if we will overwrite ourselves.

*  r4 =final kernel address

* r5 = start of this image

* r2 =end of malloc space (and therefore this image)

* We basically want:

*  r4>=r2->0K

* r4 +image length <=r5-> OK

*/
cmpr4, r2
bhs wont_overwrite
add r0, r4, #4096*1024 @ 4MB largest kernel size

1 aM

cmprO, r5
bls wont_overwrite

movr5, r2 @ decompress after malloc space
movrO0, r5
movr3, r7
bl decompress_kernel
/ decompress_kernel misc.c
/lzZimage r5
add r0, r0, #127
bic r0, r0, #127 @ align the kernel length
/*

*r0 =decompressed kernel length

*rl-r3 =unused

*r4 = kernel execution address

*r5 =decompressed kernel start

*r6 = processor ID

*r7 = architecture ID

*r8-r14 = unused

*/
add r1, r5, r0 @ end of decompressed kernel
adr r2, reloc_start
Idr r3,LC1
add r3,r2, r3

1 Idmia r2!, {r8 - r13} @ copy relocation code

stmia  rl!, {r8 - r13}
[dmia  r2!, {r8 - r13}
stmia  rl!, {r8 - r13}
cmpr2, r3
blo 1b
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bl cache_clean_flush
add pc, r5, r0 @ call relocation code

/*
* We're not in danger of overwriting ourselves. Do this the simple way.

*

*r4 = kernel execution address
*r7 = architecture ID
*/
wont_overwrite: movrO0, r4
movr3, r7

bl decompress_kernel
b call_kernel

type LCO, #object

LCO: .word LCO @rl
.word _ bss_start @r2
word _end @ r3
.word _load_addr @rd
.word _start @ r5
.word _got_start @ r6
.word _got end @ ip
.word  user_stack+4096 @ sp

LC1: .word reloc_end - reloc_start
.Size LCO, .- LCO

/*

* Turn on the cache. We need to setup some page tables so that we
* can have both the | and D caches on.

*

* We place the page tables 16k down from the kernel execution address,
* and we hope that nothing else is using it.  If we're using it, we

* will go pop!

*

* On entry,

* r4 = kernel execution address

* r6 =processor ID

* r7 = architecture number

* r8 =run-time address of "start"

* On exit,

* rl,r2,r3,r8,r9,r12 corrupted

* This routine must preserve:

* r4,r5,r6,r7

*/
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align 5
cache_on: movr3, #8 @ cache_on function
b call_cache_fn

___setup_mmu:
sub r3, r4, #16384 @ Page directory size
bic r3, r3, #0xff @ Align the pointer

bic r3, r3, #0x3f00
/*
* Initialise the page tables, turning on the cacheable and bufferable
* bits for the RAM area only.

*/
movr0, r3
mov 8, r0, Isr #18
movr8, r8, Isl #18 @ start of RAM
IIRAM
add r9, r8, #0x10000000 @ a reasonable RAM size
IIRAM 256M
movrl, #0x12
orr rl, rl, #3 << 10
add r2, r3, #16384
1 cmprl, r8 @ if virt > start of RAM
orrhs  rl, rl, #0x0c @ set cacheable, bufferable
cmprl, r9 @ if virt > end of RAM
bichs  r1, r1, #0x0c @ clear cacheable, bufferable
str rl, [r0], #4 @ 1:1 mapping
add ri, rl, #1048576
teq r0, r2
bne 1b
/*

* |f ever we are running from Flash, then we surely want the cache
* to be enabled also for our execution instance... We map 2MB of it
* so there is no map overlap problem for up to 1 MB compressed kernel.
* |f the execution is in RAM then we would only be duplicating the above.
*/

movrl, #0xle

orr rl, rl, #3 << 10

movr2, pc, Isr #20

orr rl,rl, r2, Isl #20

add r0, r3, r2, Isl #2

str rl, [r0], #4
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add rl, rl, #1048576
str rl, [rO]
mov pc, Ir

__armv4_cache_on:

/*

movrl2, Ir
bl _ setup_mmu
mov 0, #0

mcr p15, 0, r0, c7, c10,4 @ drain write buffer

mcr p15, 0, r0, c8, c7
mcr pl5, 0, r3, c2, cO
movr0, #-1

mcr p15, 0, r0, c3, cO
mrc pl5, 0, r0, c1, cO
orr r0, r0, #0x1000

orr r0, rO, #0x003d

mcr p15, 0, r0, c1, cO
movpc, r12

@ flush I,D TLBs
@ load page table pointer

@ load domain access register

@ l-cache enable

@ Write buffer, mmu

* All code following this line is relocatable. It is relocated by
* the above code to the end of the decompressed kernel image and

* executed there.

*

*r0
*rl1-r3
*r4
*r5
*r6
*r7

During this time, we have no stacks.

=decompressed kernel length

= unused

= kernel execution address
=decompressed kernel start

= processor ID
= architecture ID

*r8-r14 = unused

*/

align 5

reloc_start: add r8, r5, rO

debug_reloc_start
movrl, r4

.rept 4

Idmia  r5!, {r0, r2, r3, r9 - r13}@ relocate kernel
stmia  rl!, {r0, r2, r3, r9 - r13}

.endr
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cmpr5, r8
blo 1b
debug_reloc_end

call_kernel: bl cache_clean_flush

/*

bl cache_off

movr0, #0
movrl, r7 @ restore architecture number
mov pc, r4 @ call kernel

* Here follow the relocatable cache support functions for the
* various processors. This is a generic hook for locating an
* entry and jumping to an instruction at the specified offset

* from the start of the block. Please note this is all position
* independent code.

*
*
*
*
*

*

*/

rl =corrupted
r2 =corrupted
r3 =block offset
ré =corrupted
r12 = corrupted

call_cache _fn: adr rl2, proc_types

/*

mrc pl15, 0, r6, cO, cO @ get processor ID

Idr r1, [r12, #0] @ get value

Idr r2, [r12, #4] @ get mask

eor rl,rl, r6 @ (real » match)

tst rl,r2 @ & mask
addeq pc,rl2,r3 @ call cache function
add r12, r12, #4*5

b 1b

* Table for cache operations. This is basically:

*

*

*

*

*

*

- CPU ID match

- CPU ID mask

- 'cache on' method instruction

- 'cache off' method instruction

- 'cache flush' method instruction

* We match an entry using: ((real_id ~ match) & mask) ==

*
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* Writethrough caches generally only need 'on' and 'off’
* methods. Writeback caches _must_ have the flush method
* defined.
*/

type proc_types,#object

I cpu
proc_types:
word  0x41560600 @ ARM®6/610
word  Oxffffffe0

b _ arm6_cache off @ works, but slow
b _ arm6_cache off
movpc, Ir

.word  0x41007000 @ ARM7/710
.word  Oxfff8fe00

b __ arm7_cache off
b _ arm7_cache off
mov pc, Ir

word  0x41807200 @ ARM720T (writethrough)
word  Oxffffff00

b __armv4_cache_on
b __ armv4_cache_off
mov pc, Ir

.word  0x41129200 @ ARM920T
.word  OxffOOfffO

b _ armv4 _cache on /[cache on
b _ armv4 _cache_off /[cache off
b _ armv4 cache_flush //cache flush

//S3C2410 ARM920T
.word  0x4401a100 @ sall0/sall00
.word  OxffffffeO

b __armv4_cache_on
b __ armv4_cache_off
b __armv4_cache_flush

.word  0x6901b110 @ salllo
.word  OxfffffffO

b __armv4_cache_on
b __ armv4_cache_off
b __ armv4_cache_flush

.word  0x69050000 @ xscale
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word  Oxffff0000
b __armv4_cache_on
b __armv4_cache_off
b __armv4_cache_flush
word O @ unrecognised type
word O
mov pc, Ir
mov pc, Ir
movpc, Ir
.size proc_types, . - proc_types

/*

* Turn off the Cache and MMU. ARMv3 does not support
* reading the control register, but ARMv4 does.

*

* On entry,
* On exit,

ré = processor ID
ro, rl,r2, r3, r12 corrupted

* This routine must preserve: r4, r6, r7

*/
align 5
cache_off: movr3, #12
b call_cache_fn

__armv4_cache_off:
mrc pl5, 0, r0, c1, cO
bic r0, r0, #0x000d
mcr p15, 0, r0, c1, cO
movrO0, #0
mcr p15, 0, r0, c7, c7
mcr p15, 0, r0, c8, c7
movpc, Ir

/*

@ cache_off function

@ turn MMU and cache off

@ invalidate whole cache v4
@ invalidate whole TLB v4

* Clean and flush the cache to maintain consistency.

*

* On entry,

* r6 =processor ID

* On exit,

* rl,r2,r3,rl2 corrupted

* This routine must preserve:

* 10, r4,r5,16,r7
*/
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align 5
cache_clean_flush:

movr3, #16

b call_cache_fn

__armv4_cache_flush:

bic rl, pc, #31

add r2, rl, #65536 @ 2x the largest dcache size
1: Idr r12, [r1], #32 @ s/w flush D cache

teq rl, r2

bne 1b

mcr p15, 0, rl, c7,c7,0 @ flush | cache

mcr pl5, 0, r1, ¢7, c10, 4 @ drain WB

mov pc, Ir
reloc_end:

.align

.section ".stack", "aw"
user_stack: .space 4096 I 4096

1.4.3.4 head-s3c2410.S

cpu  s3c2410 head.S head-s3c2410.S

/*
* linux/arch/arm/boot/compressed/head-s3c2410.S
* Copyright (C) 2001 MIZI Research, Inc.
* $3c2410 specific tweaks. This is merged into head.S by the linker.
*/

#include <linux/config.h>
#include <linux/linkage.h>
#include <asm/mach-types.h>
.section ".start", #alloc, #execinstr

_S3C2410_start:

@ Preserve r8/r7 i.e. kernel entry values
@ What is it?
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@ Nandy

@ Data cache, Intstruction cache, MMU might be active.
@ Be sure to flush kernel binary out of the cache,

@ whatever state it is, before it is turned off.

@ This is done by fetching through currently executed
@ memory to be sure we hit the same cache

bic r2, pc, #0x1f
add r3, r2, #0x4000 @ 16 kb is quite enough...
1. Idrr0, [r2], #32
teq r2,r3
bne 1b
mcr p15, 0, r0, c7, c10,4 @ drain WB
mcr pl5, 0, r0,c7,¢c7,0 @ flush | & D caches
/~k
* Pause for a short time so that we give enough time
* for the host to start a terminal up.
*
movr0, #0x00200000
1: subs ro, r0, #1
bne 1b

1.4.4 head-armv.S

1441
/RUIJIARM9-EDU/kernelarch/arm/kernel/head-armv.S
cpu id architecture number
cpu bbs start_kernel
ro - should be 0
rl - unique architecture number
MMU - off

I-cache - on or off
D-cache — off
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1.44.2

ENTRY (stext) r0 should be 0
rl -unique architecture number

Y

FIQ,IRQ
Supervisor

Processor

error

Architecture

y

BBS sp
processor_id
_machine_arch_type

MU off
I cache - on or off
D cache - off

__lookup_processor_type

r5, r6, r7 corrupted

] r8 = page table flags

r9 = processor ID
r10 = pointer to processor structure

__lookup_architecture_type
rl = machine architecture number

r2, r3, r4 corrupted
r5 = physical start address of RAM
r6 = physical address of 10
r7 = byte offset into page tables for 10

__create_page_tables

r5 = physical address of start of RAM
r6 = physical 10 address
r7 = byte offset into page tables for 10
r8 = page table flags

__arm720_setup

r0 = control register

y
MMU  Cache
cpts /[
Buffer
1( )

__mmap_switched

A

start_kernel

r0 = processor control register
rl = machine ID
r9 = processor ID
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1443

/*
* linux/arch/arm/kernel/head-armv.S
*  Copyright (C) 1994-1999 Russell King
* This program is free software; you can redistribute it and/or modify
* it under the terms of the GNU General Public License version 2 as
* published by the Free Software Foundation.
*  32-bit kernel startup code for all architectures
*/
#include <linux/config.h>
#include <linux/linkage.h>
#include <asm/assembler.h>
#include <asm/mach-types.h>
#include <asm/mach/arch.h>
#define K(a,b,c) ((@) << 24| (b) <<12](c))
/*
* We place the page tables 16K below TEXTADDR. Therefore, we must make sure
* that TEXTADDR is correctly set. Currently, we expect the least significant
* "short" to be 0x8000, but we could probably relax this restriction to
* TEXTADDR > PAGE_OFFSET + 0x4000
* Note that swapper_pg_dir is the virtual address of the page tables, and
* pgtbl gives us a position-independent reference to these tables. We can
* do this because stext == TEXTADDR
* swapper_pg_dir, pgtbl and krnladr are all closely related.
*/
#if (TEXTADDR & 0xffff) 1= 0x8000
#error TEXTADDR must start at OxXXXXX8000
#endif
.globl  SYMBOL_NAME(swapper_pg_dir)
.equSYMBOL_NAME(swapper_pg_dir), TEXTADDR - 0x4000
.macro pgtbl, reg, rambase
adr \reg, stext
sub \reg, \reg, #0x4000
.endm
/*
* Since the page table is closely related to the kernel start address, we
* can convert the page table base address to the base address of the section
* containing both.
*/
.macro Krnladr, rd, pgtable, rambase
bic \rd, \pgtable, #0x000ff000
.endm




38 , 151

/*
* Kernel startup entry point.
* The rules are:

* r0 - should be 0
*orl - unique architecture number
* MMU - off

* |-cache - on or off
* D-cache - off

* See linux/arch/arm/tools/mach-types for the complete list of numbers

* for rl.
*/

.section ".text.init",#alloc,#execinstr

type stext, #function
ENTRY (stext)
movril2, rO

1

/O 0 r12 O

mov r0, #F_BIT | |_BIT | MODE_SVC@ make sure svc mode

Il FIQ IRQ
Il Supervisor 0b11010011
msr cpsr_c, r0 @ and all irgs disabled
1
bl _ lookup_processor_type /1 cpu
/lcpu id linux
/lid
teq rl0, #0 @ invalid processor?
I __error
moveq r0, #'p' @ yes, error 'p'
beq _ error
bl _ lookup_architecture_type  // rl
/I architecture number
teq r7, #0 @ invalid architecture?
1
moveq r0, #a' @ yes, error 'a'
beq _ error
bl _ create page tables I
adr Ir, __ret @ return address //lr=0xc0028054

add pc, r10, #12

proc-arm720.S
__arm720_setup: movr0, #0

@ initialise processor
@ (return control reg)
/lr10 pointer to processor structure
/[ __arm720_proc_info
/Irl0 12 _ arm720_setup
/[__arm720_proc_info proc-arm720.S
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mcr pl15, 0, r0, c7,c7,0
mcr pl15, 0, r0, c8, c7, 0
mcr pl5, 0, r4, c2, cO
movr0, #0x1f

mcr pl15, 0, r0, c3, cO
mrc p15, 0, r0, c1, cO
bic r0, r0, #0x0e00

orr r0, r0, #0x2100

orr r0, rO, #0x003d

@ invalidate caches
@ flush TLB (v4)
@ load page table pointer
/lcpl5 1(ttb) 0xc0024000

@ Domains 0, 1 = client

@ load domain access register
@ get control register
//r0  0x70
@ ..V...RS BLDP WCAM
//bit[11:9]=0 r0 0x00000070
@ ... ... 111 ... (old)
//r0 0x00002170
@ ..1...01 ..11 1101 (new)
//r0 0x0000217d
M 1

S LDPWC
cpl5 1

@ __ret (head-armv.S)

movpc, Ir
type __ switch_data, %object
__switch_data: .long __mmap_switched

__ret:

long SYMBOL_NAME(__bss_start)
long SYMBOL_NAME(_end)
long SYMBOL_NAME(processor_id)

long SYMBOL_NAME(__machine_arch_type)

Jong SYMBOL_NAME(cr_alignment)

long SYMBOL_NAME(init_task_union)+8192

type  __ ret, %function
Idr Ir, __switch_data

mcr p15, 0, r0, c1, c0 //

mov 0, r0

mov 0, r0

mov 0, r0

mov pc, Ir

/*
* This code follows on after the page
* table switch and jump above.
*
*rQ = processor control register
*rl = machine ID
*r9 =processor ID
*/
align 5

cpl5

/l__switch_data

1=0x0000217d
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__mmap_switched:
Il sp init_task_union+8192
/I include/linux/sched.h
I task_struct
1 BSS processor ID
/I machine type,
/lprocessor_id ___machine_arch_type
1l o "A"
/[control register r2 "A"

/[control register
/I Alignment fault checking

1 cr_alignment cr_no_alig-

/Inment entry-armv.S

1 start_kernel init/main.c
adr r3, switch _data + 4 /l__bss_start

Idmia  r3, {r4, 15, 6, r7, r8, sp}@ r2 = compat
//r2 0xc0000000
@ sp = stack pointer

/lr4  0xc00c04e0 _ bss_start

/Ir'5 0xc00e02a8 _end

/lIr6  0xc00c0934 processor_id
/Ir7 0xc00c0930 _ machine_arch_type

/Ir8 0xc00bcbh88 cr_alignment

/Isp  Oxc00bc00O;(init_task union)+8192

mov fp, #0 @ Clear BSS (and zero fp)
1: cmp r4, rs5
strcc fp, [r4],#4
bcc 1b
str 19, [r6] @ Save processor ID
strrl, [r7] @ Save machine type
#ifdef CONFIG_ALIGNMENT_TRAP
orr r0, r0, #2 @ ........... A.
#endif
bic r2, r0, #2 @ Clear 'A' bit
//r0=0x217d
stmia 8, {r0, r2} @ Save control register values
b SYMBOL_NAME(start_kernel) // start_kernel
/*

* Setup the initial page tables. We only setup the barest
* amount which are required to get the kernel running, which
* generally means mapping in the kernel code.

*
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* We only map in 4MB of RAM, which should be sufficient in
* all cases.
*
* 15 = physical address of start of RAM
* 6 = physical 10 address
* 17 = byte offset into page tables for 1O
* 18 = page table flags
*/
__create_page_tables:
pgtbl r4, r5 @ page table address
I poatbl r4 0xc0024000
1
/*
* Clear the 16K level 1 swapper page table
*/
movr0, r4//r0 0xc0024000
movr3, #0
add r2, r0, #0x4000//r2=0xc0028000
1: str r3, [r0], #4
str r3, [r0], #4
str r3, [r0], #4
str r3, [r0], #4
teq ro, r2
bne 1b Il 0xc0024000 0xc0028000 O
/*
* Create identity mapping for first MB of kernel to
* cater for the MMU enable. This identity mapping
* will be removed by paging_init()
*/

krnladr r2, r4, r5 @ start of kernel
//r2  0xcO000000 r4 0xc0024000
add r3, r8, r2 @ flags + kernel base

/fflags r8 Oxcle r3 0xc0000cle
str 13, [r4, r2, Isr #18] @ identity mapping
/laddr 0xc0027000;value 0xc0000cle
/*
* Now setup the pagetables for our kernel direct
* mapped region. We round TEXTADDR down to the
* nearest megabyte boundary.
*/
add r0, r4, #(TEXTADDR & 0xff000000) >> 18 @ start of kernel
//r0  0xc0027000
bic r2, r3, #0x00f00000 /Ir2  0xc0000cle
str r2, [r0] @ PAGE_OFFSET + OMB




42 151

add r0, r0, #(TEXTADDR & 0x00f00000) >> 18

str 3, [r0], #4 @ KERNEL + OMB

add r3, r3, #1 << 20

str 3, [r0], #4 @ KERNEL + 1MB

add r3, r3, #1 << 20

str 3, [r0], #4 @ KERNEL + 2MB

add r3, r3, #1 << 20

str 3, [r0], #4 @ KERNEL + 3MB
1l
/laddr
//0xc0027000 0xc0000cle
//0xc0027004 0xc0100cle
//0xc0027008 0xc0200cle
//0xc002700c 0xc0300cle /IrO
0xc0027010

/*

* Ensure that the first section of RAM is present.
* we assume that:
* 1.the RAM is aligned to a 32MB boundary
* 2. the kernel is executing in the same 32MB chunk
* as the start of RAM.
*/
bic r0, r0, #0x01f00000 >> 18 @ round down
/lIrf0  0xc0027000

and r2, r5, #0xfe000000 @ round down
/lr2  OxcO000000
add r3, r8, r2 @ flags + rambase

/Ir3  0xc0000cle
str r3, [r0]

bic r8, r8, #0x0c @ turn off cacheable
@ and bufferable bits
/Irf8 0xcl2
movpc, Ir

/*
* Exception handling. Something went wrong and we can't
* proceed. We ought to tell the user, but since we
* don't have any guarantee that we're even running on
* the right architecture, we do virtually nothing.
* 10 = ascii error character:
* a=invalid architecture
* p =invalid processor
* i =invalid calling convention

*

* Generally, only serious errors cause this.
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*/
__error:
1 mov 0, r0
b 1b
/*
* Read processor ID register (CP#15, CRO0), and look up in the linker-built
* supported processor list. Note that we can't use the absolute addresses
* for the __proc_info lists since we aren't running with the MMU on
* (and therefore, we are not in the correct address space). We have to
* calculate the offset.
* .
* 5, r6, r7 corrupted
* 8 = page table flags
* r9 =processor ID
* 10 = pointer to processor structure

*/
__lookup_processor_type: /1 cpu
adr r5, 2f /! 2
Idmia 5, {r7, r9, r10} /Ir7 __proc_info_end
/Ir9 _ proc_info_begin rl0 5
sub r5, r5, r10 @ convert addresses
/Ir5=0
add r7, r7,r5 @ to our address space
add r10, r9, r5 /Ir10 _ proc_info_begin
mrc pl5, 0, r9, c0, cO @ get processor id
I cpl5 0O cpuid 19 /
0x41807200
1 Idmia  ri0, {r5, r6, r8} @ value, mask, mmuflags
I arm linux  cpu

/I'r5 id 0x41807200 r6 mask
//OxffffffO0  r8 mmuflags

I Oxcle
and r6, r6, r9 @ mask wanted bits
I cpuid 8
teq r5, r6 I 0 cpuid arm linux
/lid
moveq pc, Ir I
add r10, r10, #36 @ sizeof(proc_info_list)
I proc_info
cmprlo, r7
blt 1b
movrl0, #0 @ unknown processor
I rio o0

mov pc, Ir

cpu
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/*
* Look in include/asm-arm/procinfo.h and arch/arm/kernel/arch.[ch] for

* more information about the __proc_info and __arch_info structures.
*/

2: dong _ proc_info_end
Jdong  __ proc_info_begin
Jong 2b
Jdong __arch_info_begin
dong __arch_info_end
/*

* Lookup machine architecture in the linker-build list of architectures.
* Note that we can't use the absolute addresses for the __arch_info

* lists since we aren't running with the MMU on (and therefore, we are
* not in the correct address space). We have to calculate the offset.
* rl = machine architecture number

* .

* 12,13, r4 corrupted

* 15 = physical start address of RAM

* r6 = physical address of 10

* 17 = byte offset into page tables for 1O

*/
__lookup_architecture_type: /
adr r4, 2b /! 2
Idmia  r4,{r2,r3,r5, 16, r7} @ throw away r2, r3
/Ir5:r4 16 arch_info_begin
/Ir7__arch_info_end
sub r5, r4, r5 @ convert addresses
/Ir5=0
add r4, r6, r5 @ to our address space
/Ird __arch_info_begin
add r7,r7,r5
1 Idr 15, [r4] @ get machine type
teq r5,rl /Irl  machine type 91
beq 2f
add r4, r4, #SIZEOF_MACHINE_DESC // arch_info
cmpr4, r7
blt 1b
movr7, #0 @ unknown architecture
mov pc, Ir
2: Idmib  r4, {r5, 16, r7} @ found, get results
/Y5 ram 0xc0000000 //r6
0x8000000
IIr7 o 0x3fco

mov pc, Ir /!
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#gHHARMI-EDU - JEEH 2 5 - 0] x|
B wiRE FFN B0 D REH

HETd: UnixP for Linux HET4.0.

HetHinder Floating Point Enolator MO.95 [c) 1998-1999 Rebal.con
rand izk zbuf [01=1f 3b33

RAHDISK: Conprezsed inage found at block 0

Fresing initvd nenory: 3072K

EXT2-fz warning: checkt ine reached, running e?fsck iz reconnended
YF).

Hounted dewfsz on Sdew

Fresing init nenovy: G0K

begin open dew/null

gehunt[naglc=ﬂﬂ aooon

ntdblock_open

ak

ntdblock_open

ak

HHCSS0 Slot initialized

ewac: 19: Sjffelietcsipzat: not found

BugyBox w1.00-preld (2004.07.23-06:36+H0001 Built-in =hell [azh]
Enter *helilt-in connands.

i

R 110041 (B0 [11Szo0em-l [SCROLL [CAPS oM [FO[TE

Is

#gHHARMI-EDU - JEEH 2 5 - 0] x|
B wiRE FFN B0 D REH

Fresing initvd nenory: 3072K

EXT2-fz warning: checkt ine reached, running e?fsck iz reconnended
YF).

Hounted dewfsz on Sdew

Fresing init nenovy: G0K

begin open dew/null

gehunt[naglc=ﬂﬂ aooon

ntdblock_open

ak

ntdblock_open

ak

HHCSS0 Slot initialized

ewac: 19: Sjffelietcsipzat: not found

BugyBox w1.00-preld (2004.07.23-06:36+H0001 Built-in =hell [azh]
Enter “helilt-in connands.

¥ 1z
b in

-
AT 1:20:35 |[ANSTW 115200 8-N-1  [SCROLL  [CAPS  [wum  [# [FIE
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# & HHARMO9-EDU - $8EE SR8
IHHE swiEE EE(MW FMO FEED FEE

Linusee

in.telnetd
inetd
Ire_init
pppd

ipzat

honesht tpds Log!

[0n ttytest

TEEDTdETI

TEREAD 1:22:43 [ANSTW

-
115200 8-M-1 SCROLL |C.ﬁ.PS |r-.ILIr'-'1 IEHTE 4

54824469

www.ruijitek.com

www.ruijitek.com/bbs/

support@ruijitek.com

2.2

/bin, /shin

/lib
/dev
/home

boa

JTAG

http

021
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letc
/etc/init.d
Debian
Telnet miniGUI
letc/config
PPP
fusr
fusr/local/lib
tmp
Ivar/tmp
/mnt
mount
/proc
Ivar
PPP
[jffs2
JFES2 Ramdisk
/cramfs
cramfs
2.3
2.3.1
Redhat9.0
PC IP
PC (192.168.2.X) IP
Firewall
Everything
Linux X
X windows
1 2 6) RedHat

FTP

miniGUI

cat /var/log/messages

flash

Redhat9.0 Linux
(Custom)
IP 192.168.2.122
PC
No Firewall Package
4.8GB
Ctrl  + Alt +Fx(x
root
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Shell [root@localhost  root]#

232NFS TFTP

(1) NFS
REDHAT LINUX PC
System services

shell [root@....]#

[*]nfs

vim /etc/exports

[ (rw) I

wq

letc/rc.d/init.d/nfs restart
Shutting down NFS mountd:
Shutting down NFS daemon:
Shutting down NFS quotas:
Shutting down NFS services:
Starting NFS services:
Starting NFS quotas:
Starting NFS daemon:

Starting NFS mountd:
OK

I (rw)

Linux NFS
letc/rc.dfinit.d/nfs restart
PC /etc/rc.d/rc.local PC
NFS
PC mount NFS
PC IP 192.168.2.32
mount 192.168.2.32:/ /mnt
/mnt/
mount / mount
(2) TFTP
TFTP
PC
ipchains
No firewall

service xinetd restart

setup System services
iptables *
setup

tftp
TFTP
TFTP tftp
cd /

cp /etclinittab /titpboot/
PC [tftpboot

I* [tftpboot

setup

—_r———

setup

oK ]
oK ]
oK ]
OK ]
oK ]
oK ]
OK ]
OK ]

NFS

PC

NFS

[*]

Firewall configuration

PC

tftp
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*/
titp 192.168.2.23
tftp> get inittab

Received 741512 bytes in 0.7 seconds
TFTP inittab
Timed out tftp
netstat -algrep tftp
TFTP

2.3.3
PC Redhat9.0
mount /dev/cdrom /mnt 1l
cd /mnt
Jarminst /!
y
y
umount /mnt 1l
2.3.4
(1) rjarm9-edu-Rx.tgz RX
(2) RIARM9-EDU...PDF
(3) Circuit...... PCB
(4) Linuxconf-1.25r7-3.i386.rpm linuxconf RPM Redhat 9.0
linuxconf Redhat7.2 linuxconf
Redhat7.2 Redhat 9.0 linuxconf
rpm linuxconf
NFS
http://www.ruijitek.com/bbs/list.asp?boardid=17
(5) cce.rpm: rpm DOS UCDOS
(6) arminst Jarminst,

minicom shell

shell

Vi

tgz
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2.3.5 RUIJIARM9-EDU

PC RUIJIARM9-EDU shell
Is , PC
[root@.... root]# cd /
[root@.... /|#Is
RJARM9-EDU boot lost+found opt sbhin usr dev home proc tftpboot
var initrd misc root tmp bin etc lib mnt
[root@..... M#
PC RUIJIARM9-EDU opt
RUIJIARM9-EDU opt ARM
RUIJIARM9-EDU
[root@....... /# cd /RUIJIARM9-EDU
[Foot@RJARM9-EDU /1 # Is
Images applications kernel opt.tgz gprs-ppp minirc.dfl ppcboot-2.0.0
record-image SJF
(1) /RUIJIARM9-EDU/SJF/
JTAG make JTAG SJF2410
JTAG ppchoot
(2) /RUIJIARM9-EDU/ppcboot/
bootloader make RUIJIARM9-EDU  bootloader
ppcboot.bin bootloader
bootloader
PC BIOS ppcbhoot u-boot
bootloader flash ppcboot.bin  u-boot.bin
bootloader.bin
(3)/RUIJIARM9-EDU/kernel/
Linux zlmage
make zlmage
(4) /IRUIJIARM9-EDU/application/
(5) /RUIJIARM9-EDU/Images/
zlmage SJF2410
JTAG ppcboot ramdisk.image.gz  ramdisk
,cramfs.img  cramfs jffs2.img  jffs2
tftp [tftpboot
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2.3.6

X86 CPU
CPU
/opt/host/armv4l

CPU
RUIJIARMS-EDU

GNU

armv4l-unknown-linux-

armv4l-unknown-linux-objco

Armv4l-unknown-linux-gdb

gcc Py
armv4l-unknown-linux- | armv4l-unknown-linux-objdu | Armv4l-unknown-linux-gasp
as mp

armv4l-unknown-linux-
Id

armv4l-unknown-linux-strip

Armv4l-unknown-linux-size

armv4l-unknown-linux-
g++

armv4l-unknown-linux-nm

Armv4l-unknown-linux-addr2li
ne

armv4l-unknown-linux-
ccl

armv4l-unknown-linux-ar

armv4l-unknown-linux-

armv4l-unknown-linux-ranlib

cpp
armv4l-unknown-linux- | armv4l-unknown-linux-string
cclplus S

cd /RUIJIARM9-EDU/kernel

make menuconfig

Linux Kernel v2.4.18-rmk7-pxal

nxal Configuration

Linux Eernel w2.4.15-rmk7?

Arrow keys navigate the menu.

hotkeys.

<Esc><Esc> to exit, <?> for Help.

module capahle

Legend: [*] built-in

<Enter> selects submenus ——->.
Pressing <¥> includes, <N> excludes, <MN> modularizes features. I

Highlighted

] excluded <M=

ystem Type
eneral setup
arallel port sSupportc
M mory Technology Devices
lug and Play configuration
lock devices
M lti-device support
twWorking options
twork dewvice support
mateur Radlio support
rDA [infrared)
TL/IDE/MFM/ELL support
C3I support
20 device support
3D subsystem
nput core support
haracter devices
M ltimedia devices

———3]
———
——=3
{MTD)
———>
——=3
{RAID and LWH)
——->
——=
———
——=3
———3

sSupport

———

———

———3
———

———x
——=z

< Exit =

-

-——3]

< 5e1p >
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System Type --->
(53C2410-based) ARM system type
--- S3C2410 Implementation
[*] SMDK (MERI TECH BOARD)
[*] change AlJI
< > S3C2410 USB function support
--- Processor Type
[*] ARM920T CPU idle
[*] ARM920T I-Cache on
[*] ARM920T D-Cache on
[] Force write through caches on ARM920T
[ ] Support Thumb instructions (experimental)
make zlmage
zlmage [tftpboot/

make zImage &>log
vim log

{opt/host/armv4l/bin/armv4l-unknown-linux-Id -p -X -T arch/arm/vmlinux.lds
arch/arm/kernel/head-armv.o arch/arm/kernel/init_task.o init/main.o init/version.o \

--start-group \

arch/arm/kernel/kernel.o arch/arm/mm/mm.o arch/arm/mach-s3c2410/s3¢2410.0
kernel/kernel.o mm/mm.o fs/fs.o ipc/ipc.o \

drivers/serial/serial.o  drivers/char/char.o drivers/block/block.o  drivers/misc/misc.o

drivers/net/net.o drivers/media/media.o drivers/scsi/scsidrv.o drivers/video/video.o
drivers/usb/usbdrv.o \

net/network.o \

arch/arm/nwfpe/math-emu.o arch/arm/lib/lib.a /RUIJIARM9-EDU/kernel/lib/lib.a \

--end-group \

-0 vmlinux

kernel vmlinux

[root@localhost kernell# /opt/host/armv4l/bin/armv4l-unknown-linux-objdump --header vmlinux
vmlinux: file format elf32-littlearm

Sections:
ldx Name Size VMA LMA File off Algn
0 .init 00014000 c0008000 c0O008000 00008000 2**5
CONTENTS, ALLOC, LOAD, CODE
1 .text 0016f41c ¢c001c000 c¢001c000 0001c000 2**5
CONTENTS, ALLOC, LOAD, READONLY, CODE
2 kstrtab 00004ea3 ¢018b4lc c018b4lc 0018b4lc 2**2

CONTENTS, ALLOC, LOAD, READONLY, DATA
3 __ex table 000009a0 ¢01902cO0 ¢c01902cO 001902cO0 2**3
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CONTENTS, ALLOC, LOAD, DATA
4 _ ksymtab 00002538 ¢0190c60 c0190c60 00190c60 2**2
CONTENTS, ALLOC, LOAD, DATA

5 .data 00011cd3 c0194000 ¢0194000 00194000 2**5
CONTENTS, ALLOC, LOAD, DATA

6 .bss 000287bc c0labce0 c0lab5ce0 00la5ce0 2*5
ALLOC

7 .comment 00004718 00000000 00000000 00la5ce0 2**0

CONTENTS, READONLY

/RUIJIARM9-EDU/kernel/arch/arm/vmlinux.lds
OUTPUT_ARCH(arm)

ENTRY (stext)
SECTIONS
{
. = 0xC0008000;
Jdnit : { /* Init code and data */
_stext = ;
__init_begin = .;

*(.text.init)
__proc_info_begin = ;

*(.proc.info)
__proc_info_end = ;
__arch_info_begin = ;

*(.arch.info)
__arch_info_end = ;
__tagtable_begin = ;

*(.taglist)
__tagtable_end = ;

*(.data.init)

. = ALIGN(16);
__setup_start = ;

*(.setup.init)
__setup_end = ;
__initcall_start = .;

*(Linitcall.init)
__initcall_end = ;

. = ALIGN(4096);
__init_end = ;

System.map
{opt/host/armv4l/bin/armv4l-unknown-linux-nm vmlinux | grep -v "\(compiled\)\N\.0$\\\( [aUw]
WAANNgSW\\(LASH[RL]DI)' | sort > System.map

LINUX gzip head.S
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zlmage
make[1]: Entering directory /RUIJIARM9-EDU/kernel/arch/arm/boot’
make[2]: Entering directory /RUIJIARM9-EDU/kernel/arch/arm/boot/compressed’
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc -D__ASSEMBLY__ -D__ KERNEL__
-I/RUIJIARM9-EDU/kernel/include -mapcs-32 -march=armv4 -mno-fpu -msoft-float -traditional -c
head.S
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc-D__ KERNEL___-I/RUIJIARM9-EDU/kernel/includ
e -02 -DSTDC_HEADERS -mapcs-32 -march=armv4 -mtune=arm9tdmi -mshort-load-bytes
-msoft-float -fpic -D__ KERNEL__ -I/RUIJIARM9-EDU/kernel/include -c -0 misc.o misc.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc -D__ASSEMBLY__ -D__KERNEL___
-I/RUIJIARM9-EDU/kernel/include -mapcs-32 -march=armv4 -mno-fpu -msoft-float -C -0
head-s3c2410.0 head-s3c2410.S
1l
1l ELF vmlinux
Il 2M 700 800K piggy
{opt/host/armv4l/bin/armv4l-unknown-linux-objcopy -O binary -R .note -R .comment -S
/RUIJIARM9-EDU/kernel/vmlinux  piggy

/1 gzip
gzip -9 < piggy > piggy.gz
1/ .0

/opt/host/armv4l/bin/armv4l-unknown-linux-Id -r -o piggy.o -b binary piggy.gz

rm -f piggy piggy.gz

1l vmlinux
{opt/host/armv4l/bin/armv4l-unknown-linux-ld -p -X -T vmlinux.lds head.o misc.o head-s3c2410.0
piggy.o /opt/host/armv4l/lib/gcc-lib/armv4l-unknown-linux/2.95.2/soft-float/libgcc.a -0 vmlinux
make[2]: Leaving directory '/RJARM9-EDU/kernel/arch/arm/boot/compressed’

1 ELF

/lzlmage [tftpboot TFTP
{opt/host/armv4l/bin/armv4l-unknown-linux-objcopy -O binary -R .note -R .comment -S
compressed/vmlinux zlmage

cp -f zImage /tftpboot/

2.4

24.1

() ppcboot.bin /RJARM9-EDU/Images/
(2) minicom

3) zlmage

4) ramdisk.image.gz

(5) cramfs JFFS2
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ramdisk.image.gz
cramfs  JFFS2

minicom: linux
minicom
1 ASJF2410 /f:ppcboot.bin
+ +
| SEC JTAG FLASH(SJF) v 0.3 |
| (S3C2410X & SMDK2410 B/D) |
+ +

Usage: SJF /f:<filename> /d=<delay>
> S3C2410X(ID=0x0032409d) is detected.
[SIF Main Menu]

windows

flash

Ctrl+O

0:K9S1208 program 1:28F128J3A program 2:Memory Rd/Wr 3:Exit

Select the function to test:

> S3C2410X(ID=0x0032409d) is detected.

ERROR: No CPU is detected(ID=0xffffffff).

jtag
jtag
JTAG
CPU
, minicom
PC
HUB
tftp 0x30008000 zlmage i

fl 0x1040000 0x30008000 0xc0000 //
tftp 30800000 ramdisk.image.gz
fl 1140000 30800000 0x1a0000

tftp 0x30008000  cramfs.img
fl 1540000 30008000 200000

tftp 0x30008000 jffs2.img
fl 1940000 30008000 200000
0xc0000  0x1a0000 fi
4 0

PPCBoot 2.0.0 (Dec 15 2003 - 09:41:17)

jtag

jtag

JTAG

TFTP

, tftp

PPCBoot code: 33F00000 -> 33F15118 BSS: -> 33F18318

DRAM Configuration:
Bank #0: 30000000 64 MB
Flash: 16 MB

ppcboot.bin

zlmage

jtag

20

Shell

->10




5 , 151

start linux now(y/n):

SMDK2410 # tftp 0x30008000 zImage

<DM9000> 1/0: 8000300, VID: 90000a46

NetOurIP =c0a80278

NetServerlP = c0a8027a I c0a8027a 192.168.2.122 LINUX PC
IP 192.168.2.122

NetOurGatewaylIP = c0a80201

NetOurSubnetMask = ffffff00

ARP broadcast 1

ARP broadcast 2

TFTP from server 192.168.2.122; our IP address is 192.168.2.120

Filename 'zlmage'.

Load address: 0x30008000

Loading:

HHAHHA R R R R A R R R R R
HHAHHA R R R A A R R R R
done

Bytes transferred = 753148 (b7dfc hex) // b7dfc

SMDK2410 # fl 0x1040000 0x30008000 0xcO000 //0xcO000  b7dfc
start_sect=0x2,end_sect=0x7

KhkkRERRR O ASE SECIOF QX 2FHFHkEkkkkk

N A

KhkkRERRR O ASE SECIOF QXA FHFHkEkkkkk

KhkkRERRROrASE SECIOF QXS tkkkkk

KhkkRERRR O ASE SECIOF OXGFHFHFkkkkk

N

SMDK2410 # tftp 30800000 ramdisk.image.gz

<DM9000> 1/0: 8000300, VID: 90000a46

NetOurlP =c0a80278

NetServerlP = c0a8027a c0a8027a 192.168.2.122
NetOurGatewaylIP = c0a80201

NetOurSubnetMask = ffffff00

ARP broadcast 1

ARP broadcast 2

TFTP from server 192.168.2.122; our IP address is 192.168.2.120
Filename 'ramdisk.image.gz'.

Load address: 0x30800000
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Loading:

HHHH R R R R R R R R
HHHH R R R R R R R R
HHHH R R R R R R R R R
HHHH R R R R R R R
HHHHA TR AT

done

Bytes transferred = 1672929 (1986e1l hex)

SMDK2410 # fl 1140000 30800000 1a0000

start_sect=0xa,end_sect=0x16

KhkkRERRR O ASE SECIOF OXGFHFH kb

************erase sector OXb***********

KhRARERRRROrASE SECIOF QXCHFHFHkEkkk

************erase sector OXd***********

KhkkRERRROrASE SECIOF QX FHFHFFkkkk

************erase SeCtOI’ OXf***********

KhkRERRREraSE SECIOr QX OFFHtktkkrk

KhkkRERRREraSE SECIOF QX1 FFr kbt

KhARERR RO aSE SECIOF QX1 2FFHHbktkkrk

KhkRERRREraSE SECIOF QX1 3FFHbktkkrk

KhARERRR O aSE SECIOF QX L4*FHHbktktrk

Kk aSE SECIOF QX GFFHhktktrk

KhARERRRREraSE SECIOF QX1 GFFHHrktkrk

SMDK?2410 #
ppcboot TFTP IP
vim ppcboot-2.0.0/include/configs/smdk2410.h

#define CONFIG_SERVERIP 192.168.2.122 //122.2.168.192
ppcboot ppcboot.bin IP
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PPCBoot 2.0.0 (Jan 7 2004 - 17:21:13)

PPCBoot code: 33F00000 -> 33F15294 BSS: -> 33F18494

DRAM Configuration:

Bank #0: 30000000 64 MB

Flash: 16 MB

start linux now(y/n):## Booting image at 30008000 ...

copy kernel done

copy ramdisk done

Setup linux parameters at 0x30000100

cpu_arm920_cache_clean_invalidate_all finished

before call_linux

UnNcompressing  LINUX....ooouveeriee o seiiiiee e Linux version 2.4.18-rmk7-pxal
(root@work182) (gcc version 2.95.2 20000516 (rel4CPU: ARM/CIRRUS Arm920Tsid(wb) revision
0

Machine: Samsung-SMDK2410

On node 0 totalpages: 16384

zone(0): 16384 pages.

zone(1): 0 pages.

zone(2): 0 pages.

Kernel command line: initrd=0x30800000,0x440000 root=/dev/ram init=/linuxrc coODEBUG:
timer count 15844

Console: colour dummy device 80x30

Calibrating delay loop... 101.17 BogoMIPS

Memory: 64MB = 64MB total

Memory: 62252KB available (1782K code, 352K data, 80K init)

Dentry-cache hash table entries: 8192 (order: 4, 65536 bytes)

Inode-cache hash table entries: 4096 (order: 3, 32768 bytes)

Mount-cache hash table entries: 1024 (order: 1, 8192 bytes)

Buffer-cache hash table entries: 4096 (order: 2, 16384 bytes)

Page-cache hash table entries: 16384 (order: 4, 65536 bytes)

POSIX conformance testing by UNIFIX

Linux NET4.0 for Linux 2.4

Based upon Swansea University Computer Society NET3.039

Initializing RT netlink socket

CPU clock = 202.800000 Mhz, HCLK = 101.400000 Mhz, PCLK = 50.700000 Mhz
Initializing S3C2410 buffer pool for DMA workaround

Starting kswapd

Journalled Block Device driver loaded

devfs: v1.10 (20020120) Richard Gooch (rgooch@atnf.csiro.au)

devfs: boot_options: 0x1

JFFS2 version 2.1. (C) 2001 Red Hat, Inc., designed by Axis Communications AB.
ttyS%d0 at 1/0 0x50000000 (irq = 52) is a S3C2410

ttyS%d1 at I/0O 0x50004000 (irq = 55) is a S3C2410
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ttyS%d2 at 1/0 0x50008000 (irq = 58) is a S3C2410

Console: switching to colour frame buffer device 30x20

Installed S3C2410 frame buffer

pty: 256 Unix98 ptys configured

TouchPanel: digi_init start...

TouchPanel:set interrupt

TouchPanel:spi init ok

X1227 RTC driver installed OK

s$3c2410-ts initialized

block: 128 slots per queue, batch=32

RAMDISK driver initialized: 16 RAM disks of 12288K size 1024 blocksize
Uniform Multi-Platform E-IDE driver Revision: 6.31

ide: Assuming 50MHz system bus speed for PIO modes; override with idebus=xx
ioremap:c4910000

ide0: CPCI405 IDE interface

IDE: waiting for drives to settle...

IDE: waiting for drives to settle...

IDE: waiting for drives to settle...

IDE: waiting for drives to settle...

RJTech DM9000 eth0 I/0O: ¢4920300,VID: 90000a46,MAC: 00:13:F6:6C:87:89:
SLIP: version 0.8.4-NET3.019-NEWTTY (dynamic channels, max=256).
CSLIP: code copyright 1989 Regents of the University of California.
SLIP linefill/keepalive option.

loop: loaded (max 8 devices)

PPP generic driver version 2.4.1

SCSI subsystem driver Revision: 1.00
request_module[scsi_hostadapter]: Root fs not mounted

begin init_physmap 0x1140000

physmap flash device: 9c0000 at 540000

Using buffer write method

mtd: Giving out device 0 to Physically mapped flash

s3¢2410 flash device: 1600000 at 1000000

Search for id:(89 18) interleave(1) type(2)

Search for id:(89 18) interleave(1) type(2)

Search for id:(89 18) interleave(1) type(2)

Search for id:(89 18) interleave(2) type(1)

Search for id:(89 18) interleave(2) type(1)

Search for id:(89 18) interleave(2) type(1)

Search for id:(89 00) interleave(2) type(2)

Search for id:(89 00) interleave(2) type(2)

Search for id:(89 00) interleave(2) type(2)

JEDEC: Found no s3c2410 flash device device at location zero
Using buffer write method

Creating 5 MTD partitions on "s3c2410 flash device":
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0x00000000-0x00040000 : "reserved for bootloader"

mtd: Giving out device 1 to reserved for bootloader
0x00040000-0x00140000 : "reserved for kernel"

mtd: Giving out device 2 to reserved for kernel
0x00140000-0x00540000 : "reserved for ramdisk"

mtd: Giving out device 3 to reserved for ramdisk
0x00800000-0x00f00000 : "jffs2(8M)"

mtd: Giving out device 4 to jffs2(8M)
0x00540000-0x00800000 : "cramfs(2.75M)"

mtd: Giving out device 5 to cramfs(2.75M)

ush.c: registered new driver usbdevfs

ush.c: registered new driver hub

usb-ohci.c: USB OHCI at membase 0xe9000000, IRQ 26
ush.c: new USB bus registered, assigned bus number 1
Product: USB OHCI Root Hub

SerialNumber: €9000000

hub.c: USB hub found

hub.c: 2 ports detected

Initializing USB Mass Storage driver...

ush.c: registered new driver usb-storage

USB Mass Storage support registered.

NET4: Linux TCP/IP 1.0 for NET4.0

IP Protocols: ICMP, UDP, TCP

IP: routing cache hash table of 512 buckets, 4Kbytes
TCP: Hash tables configured (established 4096 bind 4096)
NET4: Unix domain sockets 1.0/SMP for Linux NET4.0.
NetWinder Floating Point Emulator VV0.95 (c) 1998-1999 Rebel.com
ramdisk:buf[0]=1f8b88

RAMDISK: Compressed image found at block 0

Freeing initrd memory: 3072K

EXT2-fs warning: checktime reached, running e2fsck is recommended
NET4: Unix domain sockets 1.0/SMP for Linux NET4.0.
NetWinder Floating Point Emulator V0.95 (c) 1998-1999 Rebel.com
ramdisk:buf[0]=1f8b88

RAMDISK: Compressed image found at block O

Freeing initrd memory: 3072K

EXT2-fs warning: checktime reached, running e2fsck is recommended
VFS: Mounted root (ext2 filesystem).

Mounted devfs on /dev

Freeing init memory: 80K

begin open dev/null

reboot(magic=0000000

)...

mtdblock_open
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ok

mtdblock_open

ok

MMC/SD Slot initialized

exec: 19: /jffs2/etc/ipset: not found

BusyBox v1.00-prel0 (2004.07.28-06:36+0000) Built-in shell (ash)
Enter 'help' for a list of built-in commands.

~#

JFFS2

~#ls

bin etc jffs2 lost+found root usr
cramfs font lib mnt shin var
dev home linuxrc proc tmp

~ # cd jffs2/

[iffs2 # Is

asp_test rjcn home ipset myapp

[iffs2 # cd home/httpd/

home/httpd/cgi-bin/ home/httpd/html/ home/httpd/log/

[iffs2 # cd home/httpd/

fiffs2/home/httpd #

Cramfs

~#ls

bin etc jffs2 lost+found root usr
cramfs font lib mnt shin var
dev home linuxrc proc tmp

~ # cd jffs2/

[iffs2 # Is

asp_test RJcn hn home ipset myapp wpq

[iffs2 # cd /cramfs/
/cramfs # Is

etc modules sbhin
/cramfs # cd sbin/
/cramfs/shin # Is

boa ifuser progress.png server

chat in.telnetd progressbar tip

depmod inetd pump treeview
diald Inx_init pump.sh ttytest

fuser pppd pure-ftpd

ifport progress-bk.png recorder

/cramfs/etc # cd ../modules/
[cramfs/modules # Is
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2410audio.o  digi.o mmcsd_core.o mmcsd_disk.o mmcsd_slot.o
/cramfs/modules #

~#ps
PID Uid VmSize Stat Command
1 root 520 S init
2 root SW [keventd]
3 root SWN [ksoftirqd_CPUO]
4 root SW [kswapd]
5 root SW [bdflush]
6 root SW [kupdated]
7 root SW [mtdblockd]
8 root SW  [khubd]
31 root SWN ([jffs2_gcd_mtd4]
39 root 600 S /cramfs/shin/boa
41 root 504 S syslogd
43 root 528 S /cramfs/sbhin/inetd
55 root 664 S -sh
57 root 584 R ps
~ # cat /proc/interrupts
0: 1 DM9000 device
1: 0 digi
13: 0 DMAtimer
14: 18700 timer
21: 0 SDI
26: 0  usb-ohci
46: 0 SDCD
52: 182  serial_s3c2410_rx
53: 650 serial_s3c2410_tx
54: 0 serial_s3c2410_err
Err: 0
~#
2.4.2 RAM
ppchoot ram ramdisk

go Flash

SDMK?2410# tftp 30008000 zlmage
SMDK2410# 30800000 ramdisk.image.gz
SMDK2410# go 30008000
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2.5 RUIJIARM9-EDU

RUIJIARM9-EDU
53C2410 16M FLASH 64M SDRAM
Samsung's S3C2410 16/32-bit RISC
203MHz ARM920T 16KB
LCD STN FTT
(1) ARM920T 203MHz
2) 100MHz
(3) 32 27
4 (0-203M)
(5) ( )
(6) RAM(SDRAM) ,NAND
(7) (8- 16- NAND
(8) 3 UART Supports IrDA1.0 \
) 4 PWM 16
(1004 DMA DMA
(12) 55
(12) 8 500KSPS 10-bit ADC
(13)
(14) 1S
(15) USB
(16) lIC-Bus
(17) SPI
(18) SD
(19) RTC

(1) 10M/100M

) RS-232 (COM1)
A3) RS232/RS485/GPRS
(4) IDE/CF

(5) SDIMMC

(6) USB HOST
(7) USB Device
(8) TFTLCD
©)

(10)

(11) A/D DI/A
(12) PS/2

(13)

(14) CAN

Linux

16KB
NAND flash

Samsung

MMU
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RUIJIARM9-EDU Linux

251

T 2Mx16 FLASHS
 16MMx32 SDRAM
EERET+
w B | B
H
naC24104 " e —
IETIET
' TTA,
JTAG it
25.2
1 8 Mx16 FLASH 16M Flash intel 28F128J3C
150ns 16Mx16 SDRAM HY57V561620B T
64M SDRAM
2.5.3
S3C2410 8 nGCSn[0 7]

128M CPU P5-2
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OM[1:0] =M.10 CR[1:0) = 00
Q4000 0000 —p =====
SROMSDRAM SROMSDRAR ZMBAK BBMEEIE
(NEEST (NGCSTH (IZMBEAME ZAN B
D200 0000 —j ——— o ﬁrgji
SROMSDRAM SROMSDRARM ZMBAMBBMREE | 10
(NECSE) (NS CEE) SIZNRGAMEA 280 B
20000000 —w}—————m—oo L ..
SROM SRON
(nECS5) (NS CE5) IEEMB
2800 o000 —pt——r— —————————— -
SROM SROM
(NGCSH) (NGCS4) Iuamg I
Q2000 0000 —jw e - | _.D|
osEsibla
SROM SRCM 12680E Fgion
(NGCS3 (s3]
Ml B00 0000 —jw T
SROM SRON
{nGCS3) (IGCS2) IEE”E
000 0000 —m ——
SROM SROM
(nGCS1) (nECE1) IEEME
DDEDD 0000 —j= SESE
SI.Q(_:{'! Buont Internal 128MB
(L=t SRAM (4KE)
00000 0000 —j= ——— L ¥
[Maot using NAND flash for boot RCGM] [Using MAHD flash for boot ROM]
MOTE:  SROM mears RO or SRAN type memony
RUIJIARM9-EDU 16M x16 SDRAM 32
nGCS6 64M RAM 0x30000000
nGCSO0 8M x16 INTEL E28F128 FLASH 0x10000000
S3C2410 NOR FLASH BANKO 0 2410
0x01000000 0 0x10000000 zImage
0x01040000 RAMDISK 0x01140000

MEMORY MAP
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0x01000000 f

SDRAM

Oxz30000000

Q01040000

0%01140000 |

3l 0=z30003000

| 0x30800000

0x01540000

0%01940000 #

rramfs

EUIJIARNS-EDO

INTEL E28F128J3A-150 FLASH

254

S3C2410

56

16M 128

24

EINTn

128K

PDF P14-3
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# cat proc/interrupts

Sources Descriptions Arbiter Group
INT_ADC ADC EQC and Touch interrupt (INT_ADCANT_TC) ARBE
INT_RTC RTC alarm intarrupt ARBE
IMT_SPI SPH intsrrup ARBE
INT_LIARTO UARTD Interrupt (ERR, RXD, and TXD) ARBE
IMT_IIC NC inbermupt ARE4
INT_LISEH USE Host intermupl ARE4
INT_LISBD USE Device intarrupt AREB4
Resened Resaned ARE4
INT_LIART UART1 Interrupt (ERR, RXD, and TXD) ARE4
IMT_SPI0 SPI inbsrrup ARE4
INT_SDI S0l intarrupt ARE 3
INT_DKA3 Om& channel 2 interrupt ARBZ
INT_DKAZ D& channel 2 interrupt ARBZ
INT_DMAI OhA channel 1 interrupt ARBZ
INT_DRAD Oh& channel O intarrupt ARBZ
INT_LCD LCD intarrupt (IMT_FrSyn and INT_FiCnt) ARB2
INT_LIARTZ UARTZ Interrupt (ERR, RXD, and TXD) ARBZ
IMT_TIMER4 Timerd inlermupd ARBZ2
IMT_TIMER2 Timerd intermupd ARB2
IMT_TIMER:2 Timer2 intermupd ARBZ
IMT_TIMER:1 Timer! inlermupd ARB 2
IMT_TIMERD Timerl] inlermupd ARBZ2
INT_WDT Watch-Dog fimer intermupt ARB1
INT_TICK RTC Time fick intarrupt ARB1
nBATT_FLT Battery Fault intsrmupl ARBA
Resened Resaned ARB1
EINT3_23 Extarnal interrupt 8 — 22 ARB1
EINT4_T Edarnal intarrupt 4 - T ARBA
EIMNT3 Edtarnal intermupt 2 ARBO
EIMNT2 External intermupt 2 ARBD
EINT1 Extarnal intsrrupt 1 ARBD
EIMNT Edtarnal intermupt O ARBO

DM9000 nGCS1 EINTO
PS/2 nGCS4 EINT4
IDE nGCS3 EINT3
CAN Bus GPG14 EINT7
LED nGCS2
A/D DI/IA nGCS2

nGCS2
Esc EINTS

minicom
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0: 1
13: 0
14: 1486
26: 36
52: 31
53: 100
54. 0
Err: 0
2.5.5 GPIO
S3C2410 117

— Port A (GPA): 23
— Port B (GPB): 11
— Port C (GPC): 16
— Port D (GPD): 16
— Port E (GPE): 16
— Port F (GPF): 8

— Port G (GPG): 16
— Port H (GPH): 11

PROTEL

2.5.6

(1) S3C2410 32

) 8 16

S3C2410X User’s Manual

BWSCON
16
8

CSO

CPU

SDRAM 32

32
16

DM9000 device
DMA timer

timer

usb-ohci
serial_s3c2410_rx
serial_s3c2410_tx
serial_s3c2410_err

~ —~— ~

PCB

27 32 203M

CPU
32 16 8
Memory Controller

BWSCON

16
8
CS0
BWSCON
0x00000000
RJARMOS-EDU 16
SDRAM SDRAM CS

RUIJIARM9-EDU 16

RUIJIARM9-EDU

100M

DW

FLASH

16
FLASH
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2.5.7
(1)
)
2
1 (3 |5 |7 |9
4.6 JTAG PC 1
)
s3c2410 #i- 18k | JTAG | — Bz (7o/api0)
LED BmE | R i RH |
GPRS 35" BRSMER |
—
BAED
o
TRERR
Line-In RESET
TR HIBE
|@mTHA| | ps2sn | |IDE@mEn| CPLD24E| | IDERE |

RUIJIARM9-EDU
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2.5.8

(1) LED
LED 3.3V /
LED
2 JTAG
WS
TS
[l " 1 1 DA
100 s e I L =
o e ] 1 =
TME Y s I 50— a
RS S e mpeo—a
HEATLIEE, 53 )
EHD
(3) RS232 COM1
CH3
COMg
‘{— e e B T L I e e
A x| g xkskk o
GHD
sl
X1
RX1
(4) DIMM144
. Front . Back . Front . Back
Pin# ) Pin# . Pin# . Pin# )
Side Side Side Side
1 VSS 2 VSS 71 NXDREQ 72 nXDACKO
0
3 MDO 4 MAO 73 nRST 74 NRST_IN
5 MD1 MA1 75 VSS 76 VSS
7 MD2 MA2 7 VD3 78 VD13
9 MD3 10 MA3 79 VD4 80 VvD14
11 MD4 12 MA4 81 VD5 82 VD15
13 MD5 14 MAS5 83 VD6 84 VD19
15 MD6 16 MAG6 85 VD7 86 VD20
17 MD7 18 MA7 87 VD10 88 VD21
19 MD8 20 MAS8 89 VD11 90 VD22
21 MD9 22 MA9 91 VD12 92 VD23
23 MD10 24 MA10 93 VFRAME 94 VLINE
25 MD11 26 MA1l1l 95 VCLK 96 VM
27 MD12 28 MA12 97 LEND 98 LCD_PWR
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29 MD13 30 MA13 99 VDO 100 VD9
31 MD14 32 MA14 101 VD1 102 VD16
33 MD15 34 MA15 103 VD2 104 VD17
35 | nGCS1 36 MA16 105 VD8 106 VD18
37 | nGCS2 38 MA17 107 | LCDVFO 108 LCDVF1
39 | nGCS3 40 MA18 109 | LCDVF2 110 I1S_SDO
41 | nGCS4 42 MA19 111 IIS_SDI 112 CDCLK
43 nRD 44 MA20 113 | IS SCLK | 114 IIS_LRCK
45 nOE 46 MA21 115 SDCLK 116 SDCMD
47 nWE 48 MA22 117 | SDDATAO | 118 SDDATA1
49 NWAIT 50 MA23 119 | SDDATA2 | 120 SDDATA3
51 DQMO 52 DQM1 121 DPO 122 DNO
53 EINTO 54 EINT1 123 DP1 124 DN1
55 EINT2 56 EINT3 125 nSSo 126 SPI_CLK
57 EINT4 58 EINTS 127 | SPI_MOS | 128 SPI_MISO
|
59 EINT6 60 EINT7 129 nYPON 130 YMON
131 nXPON 132 XMON
133 AINO 134 AIN1
61 TXDO 62 nRTSO 135 AIN2 136 AIN3
63 RXDO 64 nCTSO 137 Vref 138 RTC_VDD
65 TXD1 66 nRTS1 139 VSS 140 VSS
67 RXD1 68 nCTS1 141 | IIC_SDA | 142 IIC_SCL
69 | TOUTO 70 TOUT1 143 VDD 144 VDD
(5) LCD
J12
LCDCLE
-j:-l:-ﬂ—:g 1 2 -
H5YTHC
WSYHC ) 3 . -
4 i SN L
D= R W
RD a9 10 Rl
El A1 12— )
R B3
E':] A 13 14 K —
A 15 16 E GHIL
0 (iH] T ey | F 13 C;j_b |
~ s LN -
= A I 3 o 5
= 0 P
L2 = T SHE
OND——— 27 2 g——_—T_D
= g P =
2 q3 3 p———DGie -
P_‘{ 3 35 M -
— & 36 [O————1T>GHL
VDEN o
1 37 38 [O—=
Wp——g 3 4 o33V
—t 4] 47 B
— 4
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(6)
710
VP q
XP -
VI 5
VT 4
CON4
@) 7 LED
BIT1
BIT g 1 a . 10 BIT e
BIT f 2 ? ,1__9_|b i 9 BIT d
GND B1 3 GNDY ™ |c GND B GND Bl &Np BL
BIT a i S 7 BIT C —
BIT b 5 b a - 6 BIT h
LED_SM42036
BIT a,BIT b...
(8)AID DIA
ATHO 1
ATHD 1 1 5 2 ATH1
EUTTON W2
WOTT
GI-E'{I—I 1 ] 2 A0
EUTTON Wi
AINO AIN1
VOUT
(9) IDE/CF

CPLD ICF CF
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LAl
r 1 —r
o] we
T [er)
mEmE CREON
8T oy b 1 o6 [l
il :i _I-I:JT ; ﬁ Tb et
-y 311 5 o5 | 28
e anp 2
—_—
e bit : 5 0 g'f
EEEEEIE o e 3 32w
mmmmnam g = - 343 . oIoR
et o 17 ol
s o 3 T 10 35 [
TR e 15 1] 3 Tk-; w
f*'ﬁ"" el 12 37
eI T S B w38 gy
= o e g
mnd—ﬁ,—ﬁ ﬁ 16 15 0 _4.]_:".
oA 3 14 il =
_'ﬁ_w o 17 9 a4 ]
ey DAZ 1E 18 a3 43 DMARG -
e T mﬂ D&l 18 19 P 34 DMACK ¢
| Y DAL | oo 45 |45 DA 7
i 3l T
] o 72 o WK
e
TTTTHT] 5‘;: ﬁ 23 48 ::
Al en M M a8
B cipig—=| 25 Py LA
e ———
——— cFC
(10) CAN BUS CAN
CAMEBIS
CANH 2 5 1 1 CANL
EUTTON_WE
1
120
(11) PS/2
P52 COH
Rl 47K Fs2_3CE
s E— !
FHD 2
| T P52 _sl0 5
R72 47K o B
il 5
.
P52
PS2_SCK
(12) 5*4
4x4 GPIO CPLD EINTS5

5x4
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060 0.1uF
Rag 1K
BP0 LIWEL H
EET1 g‘g
KET2 Tove won 1% 70 0.luF
RETS GPD1 LIES H
071 0.IuF
R [l
£t 100 GIDB
GECT — RO [
BES 100
GPCE == RV R 1K cl?lz 0.1uF
ras 100 T GIDD i
GECY ==
BET 100
GECI0 — ROWA G}?D
(13) RS485
RS232
5
Ic
1
e ¥ SERAILZ
] oI . DES
et
z TR LT
7
3
4
. ! Lo
: Ras 120 SI
RO = =N
4 GHD B =
MAZ4ER
GHD
GHI GH T
DI TXD
RO RXD
(14)
CON16
COM1a
[IC_SDa P a ; i s Exri SP1_MIZ00
[IC_SCL a s 6 ko SPT_MO3I0
EINT& a 7 2 ko SPI_CLED
550 o 9 10 f& [SPE10 EGPIOL
zPE1 a1 17 ks EGPIOL
[FER9 o 13 14 f= FGPIG2 EGPIO2
FHD - ——— 15 e fo———fGHD
®
IIC_SDA IIC
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IIC_SCL IIC
SPI SPIMISO0 SPIMOSIO SPI_CLKO GPIO
SPI
GPIO GPBO GPB1 GPB9 GPB10
EGPIO1 EGPIO2 CPLD
(15)
CON40
CON40
Mad 1 : 5 2 Do
Mal 3 3 X 4 DI
MazZ 5 F - 6 D2
M43 7 E § 8 D3
Mad 9 9 - 10 D4
M5 11 f 13 12 DS
Mig 13 . " 14 D8
Ma7 15 e " 1§ D7
Mag 17 o " 13 D8
Ma3 19 g -0 20 D3
MA410 21 e e 22 DID
Mall 23 o o 24 DII
M&l2 25 o o 26 DIZ
Mal3 27 o o8 28 DI3
Mild 29 - an 30 Dl
MA4ls 3l = i 32 DIS
M4lg 33 e o 34 DI
Mal7 35 36 DI7
37 33 3 38 DI
SV ——— 37 38—
33v| £ 39 40 ¢—|
CON_40
GND
MAO MAl MA17 18
DO D1 D18 19
(16)
(a) RS232 RS485 RXD1_j;TXD1_j,nRTS1_j,nCTS1_j PCB
RS232 nRXD2_j;nTXD2_j PCB PCB
RS485

(b) GPRS RXD1_j;TXD1_jnRTS1_jnCTSL_| PCB
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Make Makefile

Linux native HOST

PC

Intel

RUIJIARM9-EDU SAMSUNG S3C2410 GNU

PC Linux

Redhat Linux Redhat 9.0

HOST — TARGET

| [ e
BiEsd
N

RULJIARNS-EDU
FEAR (Bt

1217 Lime AT PC [TE=EA1]

B 2.1 tWE AR

PC

2-1




80 , 151

/opt/host/armv4l

GNU

GNU

armv4l-unknown-linux-gcc

armv4l-unknown-linux-objc
opy

Armv4l-unknown-linux-gdb

armv4l-unknown-linux-as

armv4l-unknown-linux-objd
ump

Armv4l-unknown-linux-gas
p

armv4l-unknown-linux-Id

armv4l-unknown-linux-strip

Armv4l-unknown-linux-size

armv4l-unknown-linux-g++

armv4l-unknown-linux-nm

Armv4l-unknown-linux-add
r2line

armv4l-unknown-linux-ccl

armv4l-unknown-linux-ar

armv4l-unknown-linux-cpp

armv4l-unknown-linux-ranli
b

armv4l-unknown-linux-ccl
plus

armv4l-unknown-linux-strin
gs

@) vi m v LINUX
B
(2) armv4l-unknown-linux-as(
)armv4l-unknown-linux-g++(C++ ) LINUX
gcc
3) armv4l-unknown-linux-Id
4) armv4l-unknown-linux-objcopy

armv4l-unknown-linux —nm

3
3.1
Intel CPU

1)

(2) Makefile

3.2

PC minicom
)  mount

/RUIJIARM9-EDU/application/hello/hello

)larmv4l-unknown-linux-gcc(C

GNU gcc

[ armv4l-unknown-linux

NES (

TARGET




(1)

)

v

mkdir hello hello

make

Makefile

/opt/host/armv4l/bin/armv4l-unknown-linux-gcc —o hello hello.c

.

hello chmod 777 hello

'

minicom

l

IP 192.168.2.122

mount —o nolock 192.168.2.122:/ /mnt

i

mnt : cd /mnt
minicom

Jhello

U USB host
U
mount /dev/sdal /mnt
cd /mnt
cp /RUIJIARMO-EDU/application/hello/hello ./
cd
umount /mnt
U USB
mount /dev/sdal /mnt
cd /mnt
./hello

ramdisk

U TARGET

ramdisk
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F8 O (AN JTAG £) #18 21F1 BimhEER R

TETE £ _LIREE Makefile 13, 7E hello BR FHITRIFE make
foptfhostfarmydlbindarmydl-unknown-linux-gcc —o hello hello.c
RIFEIL S AT hello EHlEIEENVER TUETHE

mount 34T, R mount BEHMNRIZENET.

278 E4_EBEN minicom /B8 BAMER{BEL 5

18 Efleg LIRAEEER UA, BEIIT.
mount fdev/sdal fmnt

cd  /mnt

cp  fRUITIARMa-EDUfapplicationfhellofhello f
cd

umount  fmnt

MIEEVE LT UE, FAZIFTERR USB H £ minicom T AT

mount  fdeswisdal  fmnt

cd  /mnt

cd  Shello
VRIAAE 18 & D TEETE EHNM minicom F& L@ TR B
Framifid. FelR, MBS mEmE, EENE UE, ReTEhE
th LEFT mount U, EZITHAT. SR BRI, For miEHAR,
mMASRSFER, BEEEFI(ELE.

WitEt s, BRI LINUX iR

ramdisk.image. gz B 3HREF L.

4 Make Makefile
gcc
make
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make makefile makefile
makefile
Q) make “c target *”
(2)
3)
C++ test.C test.h
test.o test.c test.h g++
test.o makefile test.o
# This makefile just is a example.
# The following lines indicate how test.o depends
# test.C and test.h, and how to create test.o
test.o: test.c test.h
g++ -c -g test.C
# test.o
test.c test.h test.c
test.h make test.o
test.C test.h test.o
make
Shell Shell
make
makefile make target
makefile clean
clean:
rm -f *.0
make clean rm -f *.0
make
clean clean
make make
clean make make clean
clean Make
.PHONY .PHONY
make

.PHONY: clean
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GNU make

C

# Define macros for name of compiler

CC =gcc

# Define a macr o for the CC flags
CCFLAGS =-D_DEBUG -g -m486

# A rule for building a object file
test.o: test.c test.h

$(CC) -c $(CCFLAGS) test.c

CcC
UNIX make
$

GNU make

make

(1)

$~k
$+

$<
$?

$@
$n
$%

mytarget.so(image.o)

AR
ARFLAGS
AS
ASFLAGS
CcC c
CCFLAGS C
CPP c
CPPFLAGS C
CXX
CXXFLAGS
FC

FFLAGS

C++
C++
FORTRAN
FORTRAN

GNU make

Suffix Rule

CCFLAGS

$(CC)

make GNU make
makefile
$(CCFLAGS)
$@ mytarget.so $%
ar
as
cc
$(CC) -E
gt++

fr7

image.o

GNU
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.C .0
.0
.C.0:
$(CC) $(CCFLAGS) $(CPPFLAGS) -c -0 $@ $<
(2) pattern rules
%
X.c
X.0
%.c:%.0
$(CC) $(CCFLAGS) $(CPPFLAGS) -c -0 $@ $<
GNU make
-C DIR makefile DIR
-f FILE FILE makefile
-h make
-i
-I DIR makefile
-n
-p make
-S
-r make
-d
-w makefile
-W FILE FILE
make -d
make
Q) make
)
3
(4) make
(5) make
make make
(1) No rule to make target ‘target’.Stop makefile target
(2) ‘target’is up to date target target
(3) command:command not found make command
$PATH.s
(4) Target ‘target’ not remade because of errors target make
-k
(5) lllegal option-option make make
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Makefile "Hello
World”
1 hello
2 Makefile
lopt/host/armv4l/bin/armv4l-unknown-Linux-gcc  Makefile
TAB
8K Makefile
Makefile FLTFLAGS = -s 65536
3 hello.c printf
4 make hello
make
error warning
5
PC minicom
mount hello hello
mount minicom "Hello World!”
hello mount
6 Linux ramdisk FLASH
/RUIJIARM9-EDU/Images/ramdisk.image.gz ~ LINUX
ramdisk.image.gz
ramdisk ramdisk.image.gz
cp ramdisk.image.gz /
cd /

mkdir  ramdisk
gunzip /ramdisk.image.gz

ramdisk.image ramdisk.image Linux
ramdisk.image mount ramdisk
mount -0 loop ramdisk.image ramdisk/

hello

cd /ramdisk
mkdir application ( )
cd application
mkdir hello
cd hello
cp /hello.
cd /
umount /ramdisk

ramdisk.image
gzip /ramdisk.image /ramdisk.image.gz
cp /ramdisk.image.gz /RUIJIARM9-EDU/Images/
cp /ramdisk.image.gz /tftpboot/
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ramdisk.image.gz  Flash n

SMDK2410# tftp 30800000 ramdisk.image.qgz
SMDK2410# fl 1140000 30800000 300000

0x1140000 Flash ppcboot
Linux 0x30008000 0x200000
0x200000 0x20000
application hello
hello
cd application
cd hello

hello
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WEB SERVER/CGI

Web (boa) Cal CaGl
1
RUIJIARM9-EDU WEB WEB SERVER boa +CGlI
boa WEB SERVER cal CaGl
Boa /RUIJIARM9-EDUY/application/boa/
/RUIJIARM9-EDU/application/boa/src/
CGl /home/httpd/cgi-bin/
(1) config.c main flag Cal
P URL
http://192.168.2.111/cgi-bin/config.cgi?flag=49
49 config.c
(2) cgihead.c Cal
(3) myhdr.c
CaGil C perl PHP
2 WEB
Boa http Boa
Q) boa
(@3] boa boa /boa/src/configure
CcC CPP Makefile
CC = /opt/host/armv4l/bin/armv4l-unknown-linux-gcc
make
3) ramdisk mkdir
4) Boa boa.conf mime.types
1) Web SERVER_ROOT
/boal/src/ defines.h

#define ERVER_ROOT““/home/httpd”~
SERVER_ROOT
boa —c /home/httpd&
SERVER_ROOT defines.h
2) boa.conf MIME.types
boa.conf MIME.types
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boa.conf

rc

boa.conf MIME.types
ramdisk /bin/ boa bao.conf
mime.types Web /home/httpd/
Boa Web Server
IE Boa Web Server
rc
boa boa -c /home/httpd/&
3 boa.conf
boa
Boa

Boa lex/yacc flex/bison

boa.conf

# Port: The port Boa runs on. The default port for http servers is 80.

# If it is less than 1024, the server must be started as root.

Port 80

# Listen: the Internet address to bind(2) to. If you leave it out,

# it takes the behavior before 0.93.17.2, which is to bind to all

# addresses (INADDR_ANY). You only get one "Listen" directive,

# if you want service on multiple IP addresses, you have three choices:

# 1. Run boa without a "Listen" directive

# a. All addresses are treated the same; makes sense if the

# addresses are localhost, ppp, and ethO.

# b. Use the VirtualHost directive below to point requests to different
# files. Should be good for a very large number of addresses

# (web hosting clients).

# 2. Run one copy of boa per IP address, each has its own configuration
# with a "Listen" directive. No big deal up to a few tens of

# addresses.Nice separation between clients.

# The name you provide gets run through inet_aton(3), so you have to use
# dotted quad notation. This configuration is too important to trust some

# DNS.

#Listen 192.68.0.5

# User: The name or UID the server should run as.

# Group: The group name or GID the server should run as.
User O

Group O

# ServerAdmin: The email address where server problems should be sent.
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# Note: this is not currently used, except as an environment variable

# for CGils.
#ServerAdmin root@localhost

# ErrorLog: The location of the error log file. If this does not start
# with /, it is considered relative to the server root.

# Set to /dev/null if you don't want errors logged.

# If unset, defaults to /dev/stderr

ErrorLog /home/httpd/log/boa/error_log

# Please NOTE: Sending the logs to a pipe ('|), as shown below,
# is somewhat experimental and might fail under heavy load.

# "Usual libc implementations of printf will stall the whole

# process if the receiving end of a pipe stops reading."
#ErrorLog "|/usr/sbin/cronolog --symlink=/var/log/boa/error_log
#lvar/log/boal/error-%Y%m%d.log"

# AccessLog: The location of the access log file. If this does not
# start with /, it is considered relative to the server root.

# Comment out or set to /dev/null (less effective) to disable

# Access logging.

AccesslLog /home/httpd/log/boa/access_log

# Please NOTE: Sending the logs to a pipe ('|), as shown below,
# is somewhat experimental and might fail under heavy load.

# "Usual libc implementations of printf will stall the whole

# process if the receiving end of a pipe stops reading."

#AccessLog "|/usr/sbin/cronolog --symlink=/var/log/boa/access_log

#lvar/log/boa/access-%Y%m%d.log"

# UseLocaltime: Logical switch. Uncomment to use localtime
# instead of UTC time
#UseLocaltime

# VerboseCGlLogs: this is just a logical switch.

# It simply notes the start and stop times of cgis in the error log
# Comment out to disable.

#VerboseCGlLogs

# ServerName: the name of this server that should be sent back to

# clients if different than that returned by gethostname + gethostbyname

#ServerName www.your.org.here

# VirtualHost: a logical switch.
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# Comment out to disable.

# Given DocumentRoot /var/www, requests on interface 'A' or IP 'IP-A'

# become /variwww/IP-A.

# Example: http://localhost/ becomes /var/www/127.0.0.1

#

# Not used until version 0.93.17.2. This "feature" also breaks commonlog
# output rules, it prepends the interface number to each access_log line.

# You are expected to fix that problem with a postprocessing script.
#VirtualHost

# DocumentRoot: The root directory of the HTML documents.
# Comment out to disable server non user files.
DocumentRoot /home/httpd/html

# UserDir: The name of the directory which is appended onto a user's home
# directory if a ~user request is recieved.
UserDir public_html

# Directorylndex: Name of the file to use as a pre-written HTML

# directory index. Please MAKE AND USE THESE FILES. On the
# fly creation of directory indexes can be _slow_.

# Comment out to always use DirectoryMaker

Directorylndex index.html

# DirectoryMaker: Name of program used to create a directory listing.
# Comment out to disable directory listings. If both this and

# Directorylndex are commented out, accessing a directory will give
# an error (though accessing files in the directory are still ok).
DirectoryMaker /usr/lib/boa/boa_indexer

# DirectoryCache: If Directorylndex doesn't exist, and DirectoryMaker

# has been commented out, the the on-the-fly indexing of Boa can be used
# to generate indexes of directories. Be warned that the output is

# extremely minimal and can cause delays when slow disks are used.

# Note: The DirectoryCache must be writable by the same user/group that
# Boa runs as.

# DirectoryCache /var/spool/boa/dircache

# KeepAliveMax: Number of KeepAlive requests to allow per connection
# Comment out, or set to 0 to disable keepalive processing
KeepAliveMax 1000

# KeepAliveTimeout: seconds to wait before keepalive connection times out
KeepAliveTimeout 10
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# MimeTypes: This is the file that is used to generate mime type pairs
# and Content-Type fields for boa.

# Set to /dev/null if you do not want to load a mime types file.

# Do *not* comment out (better use AddType!)

MimeTypes /home/httpd/mime.types

# DefaultType: MIME type used if the file extension is unknown, or there
# is no file extension.
DefaultType text/plain

# AddType: adds types without editing mime.types

# Example: AddType type extension [extension ...]

# Uncomment the next line if you want .cgi files to execute from anywhere
#AddType application/x-httpd-cgi cgi

# Redirect, Alias, and ScriptAlias all have the same semantics -- they

# match the beginning of a request and take appropriate action. Use

# Redirect for other servers, Alias for the same server, and ScriptAlias

# to enable directories for script execution.

# Redirect allows you to tell clients about documents which used to exist in
# your server's namespace, but do not anymore. This allows you to tell the
# clients where to look for the relocated document.

# Example: Redirect /bar http://elsewhere/feh/bar

# Aliases: Aliases one path to another.
# Example: Alias /pathl/bar /path2/foo
#Alias /doc /usr/doc

# ScriptAlias: Maps a virtual path to a directory for serving scripts
# Example: ScriptAlias /htbin/ lwww/htbin/

ScriptAlias /cgi-bin/ /Thome/httpd/cgi-bin/

ScriptAlias /index.html/ /home/httpd/html/index.html

““ServerRoot”” boa/src/defines.h
-C
boa —c /home/httpd

4 MIME
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Internet
text,image,audio html,gif,jpeg
HTML text/html GIFs JPEGs image/gif  image/jpeg
MIME mime.types Mime.types
config AddTypes
mime.types
# MIME type Extension

application/EDI-Consent
application/EDI-X12

application/xml

application/zip zZip
audio/32kadpcm

audio/basic au snd
audio/midi mid midi kar
audio/mpeg mpga mp2 mp3
audio/x-pn-realaudio ramrm
audio/x-realaudio ra
audio/x-wav wav
chemical/x-pdb pdb xyz
image/cgm

image/g3fax

image/qgif gif

image/ief ief
image/jpeg jpeg jpg jpe
image/x-xpixmap Xpm
image/x-xwindowdump xwd

message/delivery-status
message/disposition-notification
message/external-body
message/http

message/news

message/partial
message/rfc822

model/iges igs iges
model/mesh msh mesh silo
model/vnd.dwf

model/vrml wrl vrml
multipart/alternative
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multipart/appledouble
multipart/related

multipart/report

multipart/signed
multipart/voice-message

text/css css
text/directory

text/enriched

text/plain asc txt
text/xml xml

video/mpeg mpeg mpg mpe
video/quicktime gt mov
video/vnd.motorola.video
video/vnd.motorola.videop
video/vnd.vivo

video/x-msvideo avi
video/x-sgi-movie movie
x-conference/x-cooltalk ice
text/html html htm

5 WEB/CGI
WEB/CGI REDHAT LINUX PC
WINDOWS PC IE WEB
WEB/CGI
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minicom
mount 192.168.2.32:/cgi-bin /home/httpd/cgi-bin

l

cqi/ make
make cp —rf romfs/home/httpd/cgi-bin /
WINDOWS PC IE 192.168.2.111
LINUX cgi
mount cqi
CGl

ramdisk.image.gz
CGl

P

GPRS
MAC
MINIGUI

MTV
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RUIJIARM9-EDU  WEB WEB
() IP IP IP fiffs2/etclipset
IP
(2) date busybox date.c RTC
RTC
(3) GPRS pppd
(4) MAC MAC EEPROM setmac
EEPROM MAC MAC
(5) MINIGUI /cramfs/sbin/treeview MINIGUI
(6) [jffs2/mytest/test test fiffs2/mytest/main
main
(7 /cramfs/sbin/moto_test “ z
moto_test kill
(8) [cramfs/sbin/recorder
/tmp/out.wav “ > “ cp /tmp/out.wav /dev/sound/dsp ~
(9) MTV U mount /tmp fiffs2/sbin/play U
v120x160.avi play STDOUT_FILENO
STDERR_FILENO /dev/null dup2 liffs2/sbin/ffplay
MTV
MTV
config.c

else if(stremp(string.stringout[0],"74")==0)
showplaymtv();
else if(stremp(string.stringout[0],"75")==0)

playmtv()
/cgi-bin/config.cgi?flag=74 showplaymtv
/cgi-bin/config.cgi?flag=75 playmtv showplaymtv playmtv
cgihead.c cgihead.h  extern
int showplaymtv()
{
printf("Content-type:text/htmh\n\n"); 1 html
printf("
<html>
<head>

<meta http-equiv=pragma content=no-cache><meta http-equiv=expire content=now>
<title> MTV</title>

</head>

<body bgcolor=#F1F1E4 text=black>

<form method=get action=/cgi-bin/config.cgi>
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<br><br><br>
<div align=center>

<center>
<input type=hidden name=flag value=75 checked>/*
/cgi-bin/config.cgi?flag=75 playmtv */
<br>
MTV ! 1
<br>
<br>
<input type=submit value= ><br><br><br> 1 “ >
</center>
</form>
</body>
</html>
");
return O;
}
int playmtv()
{
mount("/dev/sdal","/tmp","vfat",0xcOed0000,NULL); /* mount()
(/dev/isdal)mount /tmp “vfat = */
sleep(3); I 3
* STDIN_FILENO STD-OUT_FILENO
STDERR_FILENO, */
fentl(STDOUT_FILENO,F_SETFD,FD_CLOEXEC);
fentl(STDIN_FILENO,F_SETFD,FD_CLOEXEC);
fcnti(STDERR_FILENO,F_SETFD,FD_CLOEXEC);
I* vfork 0
id *
if(vfork() == 0)
{
I fiffs2/sbin/play
execl("/jffs2/sbin/play","/jffs2/sbin/play",NULL);
exit(255);
}
save();
showplaymtv();

play playmtv.c
int main()

{
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int devnull = open("/dev/null",0); / /dev/null
*  dup2() STDOUT_FILENO S TDERR_FILENO
devnull */

dup2(devnull, STDOUT_FILENO);
dup2(devnull, STDERR_FILENO);

if(vfork() == 0){

[* ffplay
devnull*/
execl("/jffs2/shin/ffplay","/jffs2/sbin/ffplay”,"-x","240","-y","320","/tmp/v120x160.avi",
NULL);/
exit(255);
}
return O;
}
6 CGlI
Cal HTTP  Web CaGl
CGl
6.1
“e i INPUT

SELECT TEXTAREA

"namel=valuel&name2=value2&name3=value3"
"namel=valuel;name2=value2;name3=value3"

& ; = ‘4" ““0bxx””
““963d”” “e=77 URL
HTML Get
Post Get Post
GET
QUERY_STRING POST

CONTENT_LENGTH

6.2
6.3 HTML
HTML Content-type: text/html
HTML
““Content-type:”” MIME

HTML HTML
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cqi
http://www.jmarshall.com/easy/cqi/

7 CaGl
config.c flag
cgihead.c
left.html
IP
@ “ P>

uClinux/romfs/home/httpd/html/left.html
<tr><td align=center> <a href=/cgi-bin/config.cgi?flag=49 target=main>
IP</a></td></tr>
flag=49
(2) config.c 49
else if(strcmp(string.stringout[0],"49")==0)
showsetip();

(3) cgihead.c showsetip
IP IP
“ i CaGl
showsetip
<input type=hidden name=flag value=48 checked>
48
(4) config.c 49
else if(strcmp(string.stringout[0],"48")==0)
setip();
(5) cgihead.c setip
vfork execl ifconfig/route IP
IP IP
IE cqi Cal Web
1 boa.conf
boa
2 Windows IE IP
IP MAC MINIGUI
3 Cal IP 7
showsetip() setip() Cal

1 CGl




100 , 151

FTP SERVER PPP RUIJIARM9-EDU
LINUX make
Makefile
1
IE www.google.com
pure-ftp tar
PROJECTS www.sourceforge.org
pure-ftpd

http://freshmeat.net/projects/pure-ftpd/

1.0.18
2 tar
3 Makefile Jconfigure
Makefile Jconfigure
.h LINUX

. checking for a BSD-compatible install... /usr/bin/install -c
checking whether build environment is sane... yes
checking for gawk... gawk

checking whether make sets $(MAKE)... yes

checking for a BSD-compatible install... /usr/bin/install -c
checking for ranlib... ranlib

checking for gcc... gcc

checking for C compiler default output file name... a.out
checking whether the C compiler works... yes

checking whether we are cross compiling... no

checking for suffix of executables...

checking for suffix of object files... o

checking whether we are using the GNU C compiler... yes
checking whether gcc accepts -g... yes

checking for gcc option to accept ANSI C... none needed
checking for style of include used by make... GNU
checking dependency style of gcc... gcc3

checking how to run the C preprocessor... gcc -E
checking for egrep... grep -E

checking for AlX... no
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checking for library containing strerror... none required
checking for perl... /usr/bin/perl

checking for python... /usr/bin/python

checking for ANSI C header files... yes

checking whether stat file-mode macros are broken... no

checking whether time.h and sys/time.h may both be included...

checking for dirent.h that defines DIR... yes
checking for library containing opendir... none required
checking for sys/wait.h that is POSIX.1 compatible... yes
checking for sys/types.h... yes
checking for sys/stat.h... yes
checking for stdlib.h... yes
checking for string.h... yes
checking for memory.h... yes
checking for strings.h... yes
checking for inttypes.h... yes
checking for stdint.h... yes
checking for unistd.h... yes
checking for unistd.h... (cached) yes
checking for string.h... (cached) yes
checking for strings.h... (cached) yes
checking sys/param.h usability... yes
checking sys/param.h presence... yes
N Makefile
checking for utimes... yes
checking for mknod... yes
checking for mkfifo... yes
checking for random... yes
checking for srandomdev... no
checking for closefrom... no
checking whether statvfs64() is defined... yes
checking whether snprintf is C99 conformant... done
checking whether getgroups 0 is sane... yes
checking whether realpath likes unreadable directories... yes

yes

checking whether you already have a standard MD5 implementation... no

checking whether you already have a standard SHA1 implementation...

checking whether we are inside a Virtuozzo virtual host... no
checking default TCP send buffer size... 16384

checking default TCP receive buffer size... 87380

configure: You have /dev/urandom - Great

configure: You have /dev/random - Great

configure: creating ./config.status

config.status: creating Makefile

no
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config.status:
config.status:
config.status:
config.status:
config.status:
config.status:
config.status:
config.status:
config.status:
config.status:
config.status:
config.status:
config.status:
config.status:
config.status:

Makefile

creating src/Makefile
creating pam/Makefile
creating man/Makefile
creating gui/Makefile
creating configuration-file/Makefile
creating contrib/Makefile
creating m4/Makefile
creating configuration-file/pure-ftpd.conf
creating configuration-file/pure-config.pl
creating configuration-file/pure-config.py
creating puredb/Makefile
creating puredb/src/Makefile
creating pure-ftpd.spec
creating config.h
executing depfiles commands
REDHAT LINUX

CC AR RANLIB

CROSS =/opt/host/armvdl/bin/armv4l-unknown-linux-
CC = $(CROSS)gcc
AR = $(CROSS)ar

pure-ftpd-1.0.18/src/Makefile

1 src
2 include
3 lib

LINUX

LINUX src
lib
lib .C src
-l ../include -L../lib
pureftpd include lib
src .C

config.h src .C

make

/opt/host/armv4l/bin/armv4l-unknown-linux-gcc -1,

-l/opt/host/armv4l/armv4l-unknown-linux/include
pure_ftpd-caps.o caps.c
REDHAT LINUX PC .c

REDHAT LINUX
Makefile

.h include

.C src
-IxXxx

lib

include config.h

.. -D_GNU_SOURCE=1

-DCONFDIR="/etc™ -C -0
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gcc -¢c —0 hello.o hello.c
In file included from ftpd.h:117,
from caps.c:8:

ipvdstack.h:47: warning: “s6_addr' redefined

warning
{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the

previous definition
In file included from caps.c:10:
caps_p.h:6: sys/capability.h: No such file or directory

sys/capability.h sys

INCLUDE Makefile -l

-I. -1.. -llopt/host/armv4l/armv4l-unknown-linux/include

sys
pure-ftpd-1.0.18 sys
lopt/host/armv4l/armv4l-unknown-linux/include sys
capability.h sys
lopt/host/armval/

[/opt/host/armv4lJ# find -name capability.h
Jsrc/linux/include/linux/capability.h

linux
/opt/host/armv4l/armv4l-unknown-linux/include linux
[fopt/host/armv4l/armv4l-unknown-linux/include]# Il linux
[rWXrwxrwx 1500 jason 29 Jun 17 14:17 linux -> ../../src/linux/include/linux

Jsrc/linux/include/linux/capability.h
/opt/host/armv4l/armv4l-unknown-linux/include/sys

[hn@Server src]$ make
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc -l -l.. -D_GNU_SOURCE=1
-l/opt/host/armv4l/armv4l-unknown-linux/include =~ -DCONFDIR="/etc" -c -0 pure_ftpd-caps.o
caps.c
In file included from ftpd.h:117,

from caps.c:8:
ipvdstack.h:47: warning: “s6_addr' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the
previous definition
In file included from /opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:12,

from /opt/host/armv4l/armv4l-unknown-linux/include/sys/capability.h:17,

from caps_p.h:6,

from caps.c:10:
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{opt/host/armv4l/armv4l-unknown-linux/include/linux/wait.h:4: warning: "WNOHANG' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/bits/waitflags.h:26: warning: this is the location of
the previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/wait.h:5: warning: "WUNTRACED' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/bits/waitflags.h:27: warning: this is the location of
the previous definition
In file included from /opt/host/armv4l/armv4l-unknown-linux/include/sys/capability.h:17,

from caps_p.h:6,

from caps.c:10:
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:47: warning: 'BLOCK_SIZE' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:28: warning: this is the location of the
previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:107: warning: "MS_RDONLY" redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:37: warning: this is the location of the
previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:108: warning: "MS_NOSUID' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:39: warning: this is the location of the
previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:109: warning: "MS_NODEV' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:41: warning: this is the location of the
previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:110: warning: "MS_NOEXEC' redefined
/opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:43: warning: this is the location of the
previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:111: warning: "MS_SYNCHRONOUS'
redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:45: warning: this is the location of the
previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:112: warning: "MS_REMOUNT'
redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:47: warning: this is the location of the
previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:113: warning: "MS_MANDLOCK'
redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:49: warning: this is the location of the
previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:114: warning: "MS_NOATIME' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:57: warning: this is the location of the
previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:115:  warning:  "MS_NODIRATIME'
redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:59: warning: this is the location of the
previous definition
{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:116: warning: "MS_BIND' redefined
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{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:61: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:122: warning: "MS_RMT_MASK'
redefined

/opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:65: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:127: warning: ‘MS_MGC_VAL'
redefined

{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:70: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:135: warning: °S_APPEND' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:53: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:136: warning: 'S_IMMUTABLE'
redefined

{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:55: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:172: warning: "BLKROSET' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:78: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:173: warning: " BLKROGET' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:79: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:174: warning: "BLKRRPART' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:80: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:175: warning: "BLKGETSIZE' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:81: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:176: warning: ‘BLKFLSBUF' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:82: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:177: warning: "BLKRASET' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:83: warning: this is the location of the
previous definition

{opt/host/armv4l/armv4l-unknown-linux/include/linux/fs.h:178: warning: "BLKRAGET' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/sys/mount.h:84: warning: this is the location of the
previous definition

In file included from caps.c:10:

caps_p.h:9: parse error before "cap_keep_startup'

caps_p.h:18: warning: data definition has no type or storage class

caps_p.h:20: parse error before "cap_keep_login'

caps_p.h:28: warning: data definition has no type or storage class

caps.c:16: parse error before ™'
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caps.c: In function “apply_caps"

caps.c:20: “cap_t' undeclared (first use in this function)
caps.c:20: (Each undeclared identifier is reported only once
caps.c:20: for each function it appears in.)

caps.c:20: parse error before “caps'

caps.c:25: “caps' undeclared (first use in this function)
caps.c:25: parse error before "0’

caps.c: In function “drop_login_caps":

caps.c:42: ‘cap_value_t' undeclared (first use in this function)
caps.c: In function “set_initial_caps":

caps.c:48: ‘cap_value_t' undeclared (first use in this function)
make: *** [pure_ftpd-caps.o] Error 1

warning
OK
capability.h
caps_p.h:6: sys/capability.h: No such file or directory
caps_p.h pure-ftpd-1.0.18/src
[hn@Server src]$ vim caps_p.h
#ifdef USE_CAPABILITIES
# ifdef HAVE_SYS_ CAPABILITY_H
# include <sys/capability.h>
# endif
LINUX
LINUX .config/autoconf.n WINDOWS Jini microwin
src/config busybox .config pure-ftpd config.h
grep HAVE_SYS_CAPABILITY_H * -r
pure-ftpd-1.0.18/config.h
vim config.h
/* Define to 1 if you have the <sys/capability.h> header file. */
#define HAVE_SYS CAPABILITY H 1
<sys/capability.h>
/l#define HAVE_SYS CAPABILITY H1
make

/opt/host/armv4l/bin/armv4l-unknown-linux-gcc -l. -l.. -D_GNU_SOURCE=1
-l/opt/host/armv4l/armv4l-unknown-linux/include =~ -DCONFDIR="/etc" -c -0 pure_ftpd-caps.o

caps.c
In file included from ftpd.h:117,

from caps.c:8:
ipvdstack.h:47: warning: “s6_addr' redefined
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{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the
previous definition
In file included from caps.c:10:

caps_p.h:9:

caps_p.h:10
caps_p.h:10
caps_p.h:10
caps_p.h:11

caps_p.h:11:
caps_p.h:11:
caps_p.h:12:
caps_p.h:12:
caps_p.h:12:
caps_p.h:13:
caps_p.h:13:
caps_p.h:13:
caps_p.h:14:
caps_p.h:14:
caps_p.h:14:
caps_p.h:15:
caps_p.h:15:
caps_p.h:15:
caps_p.h:16:
caps_p.h:16:
caps_p.h:16:
caps_p.h:18:
caps_p.h:18:
caps_p.h:18:
caps_p.h:18:
caps_p.h:20:
caps_p.h:25:
caps_p.h:25:
caps_p.h:25:
caps_p.h:28:
caps_p.h:28:
caps_p.h:28:
caps_p.h:28:

parse error before “cap_keep_startup'

: "CAP_SETGID' undeclared here (not in a function)

: initializer element is not constant

: (near initialization for “‘cap_keep_startup[0]')

: "CAP_SETUID' undeclared here (not in a function)
initializer element is not constant

(near initialization for “cap_keep_startup[1]")
"CAP_CHOWN' undeclared here (not in a function)
initializer element is not constant

(near initialization for “cap_keep_startup[2])
"CAP_NET_BIND_SERVICE' undeclared here (not in a function)
initializer element is not constant

(near initialization for “cap_keep_startup[3]")
"CAP_SYS_CHROOT' undeclared here (not in a function)
initializer element is not constant

(near initialization for “cap_keep_startup[4]")
"CAP_SYS_NICE' undeclared here (not in a function)
initializer element is not constant

(near initialization for “cap_keep_startup[5]")
"CAP_NET_ADMIN' undeclared here (not in a function)
initializer element is not constant

(near initialization for “cap_keep_startup[6]")
"CAP_DAC_READ_SEARCH' undeclared here (not in a function)
initializer element is not constant

(near initialization for “cap_keep_startup[7]")

warning: data definition has no type or storage class
parse error before “cap_keep_login'
"CAP_NET_BIND_SERVICE' undeclared here (not in a function)
initializer element is not constant

(near initialization for “cap_keep_login[0])
"CAP_NET_ADMIN' undeclared here (not in a function)
initializer element is not constant

(near initialization for “cap_keep_login[1])

warning: data definition has no type or storage class

caps.c:16: parse error before ™'

caps.c: In fu

nction “apply_caps"

caps.c:20: “cap_t' undeclared (first use in this function)
caps.c:20: (Each undeclared identifier is reported only once
caps.c:20: for each function it appears in.)

caps.c:20: parse error before “caps'

caps.c:25: “caps' undeclared (first use in this function)
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caps.c:25: parse error before "0’

caps.c: In function “drop_login_caps":

caps.c:42: ‘cap_value_t' undeclared (first use in this function)
caps.c: In function “set_initial_caps":

caps.c:48: ‘cap_value_t' undeclared (first use in this function)
make: *** [pure_ftpd-caps.o] Error 1

"caps_p.h"
vim config.h
[* use capabilities RITECH*/
/[#define USE_CAPABILITIES
make
/opt/host/armv4l/bin/armv4l-unknown-linux-gcc -1 -l.. -D_GNU_SOURCE=1

-l/opt/host/armv4l/armv4l-unknown-linux/include  -DCONFDIR="/etc" -c -0 pure_ftpd-caps.o
caps.c

if  /opt/host/armv4l/bin/armv4l-unknown-linux-gcc -DHAVE_CONFIG_H -l. -l. -l..
-D_GNU_SOURCE=1 -l/opt/host/armv4l/armv4l-unknown-linux/include  -DCONFDIR=""/etc™
-DINCLUDE_IO_WRAPPERS=1 -g -02 -MT pure_ftpd-ftp_parser.o -MD -MP -MF
".deps/pure_ftpd-ftp_parser.Tpo" -c -o pure_ftpd-ftp_parser.o “test -f 'ftp_parser.c' || echo
"["ftp_parser.c; \
then mv -f ".deps/pure_ftpd-ftp_parser.Tpo" ".deps/pure_ftpd-ftp_parser.Po"; else rm -f
".deps/pure_ftpd-ftp_parser.Tpo"; exit 1; fi
armv4l-unknown-linux-gcc: cannot specify -0 with -c or -S and multiple compilations
make: *** [pure_ftpd-ftp_parser.o] Error 1
Makefile Makefile

if $(CC) $(DEFS) $(DEFAULT_INCLUDES) $(INCLUDES) $(AM_CPPFLAGS) $(CPPFLAGS)
$(pure_ftpd_CFLAGS) $(CFLAGS) -MT  pure_ftpd-ftp_parsero -MD -MP  -MF
"$(DEPDIR)/pure_ftpd-ftp_parser.Tpo" -c -0 pure_ftpd-ftp_parser.o “test -f 'ftp_parser.c' || echo
'$(sredir)/"ftp_parser.c; \

then mv -f "$(DEPDIR)/pure_ftpd-ftp_parser.Tpo" "$(DEPDIR)/pure_ftpd-ftp_parser.Po";
else rm -f "$(DEPDIR)/pure_ftpd-ftp_parser.Tpo"; exit 1; fi

Makefile madplay
c .h c
$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-ftp_parser.o ftp_parser.c
Makefile .C

Makefile

PUREFTPDOBJS = pure_ftpd-daemons.o \
pure_ftpd-ftpd.o pure_ftpd-log_unix.o\
pure_ftpd-log_mysql.o pure_ftpd-log_pgsqgl.o\
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pure_ftpd-log_pam.o pure_ftpd-log_ldap.o \
pure_ftpd-log_puredb.o pure_ftpd-log_extauth.o \
pure_ftpd-Is.o pure_ftpd-parser.o \
pure_ftpd-bsd-glob.o pure_ftpd-fakesnprintf.o \
pure_ftpd-bsd-realpath.o \
pure_ftpd-mysnprintf.o pure_ftpd-caps.o \
pure_ftpd-ftp_parser.o pure_ftpd-dynamic.o \
pure_ftpd-ftpwho-update.o \
pure_ftpd-bsd-getopt_long.o \
pure_ftpd-upload-pipe.o pure_ftpd-ipv4stack.o \
pure_ftpd-altlog.o pure_ftpd-crypto.o \
pure_ftpd-crypto-md5.0 pure_ftpd-crypto-shal.o \
pure_ftpd-quotas.o pure_ftpd-fakechroot.o \
pure_ftpd-diraliases.o pure_ftpd-fipwho-read.o \
pure_ftpd-getloadavg.o pure_ftpd-privsep.o \
pure_ftpd-tls.o pure_ftpd-osx-extensions.o

all: pure-ftpd

pure-ftpd: $(PUREFTPDOBJS)
$(CC) $(CFLAGS) $(LDFLAGS) -0 pure-ftpd $(PUREFTPDOBJS) $(LIBS)

#RITE CHH# SRR R R A A R A R R R
HHAHHAH AR R R R R
pure_ftpd-daemons.o: daemons.c
$(CC) -l.. -c -0 pure_ftpd-daemons.o daemons.c
pure_ftpd-ftpd.o: ftpd.c

$(CC) -I. -I.. $(CPPFLAGS) -c -0 pure_ftpd-ftpd.o ftpd.c
pure_ftpd-log_unix.o: log_unix.c

$(CC) -I. -I.. $(CPPFLAGS) -c -o pure_ftpd-log_unix.o log_unix.c
pure_ftpd-log_mysql.o: log_mysql.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-log_mysqgl.o log_mysql.c
pure_ftpd-log_pgsqgl.o: log_pgsql.c

$(CC) -I. -l.. $(CPPFLAGS) -c -o pure_ftpd-log_pgsqgl.o log_pgsql.c
pure_ftpd-log_pam.o: log_pam.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-log_pam.o log_pam.c
pure_ftpd-log_Idap.o: log_ldap.c

$(CC) -I. -1.. $(CPPFLAGS) -c -0 pure_ftpd-log_ldap.o log_ldap.c
pure_ftpd-log_puredb.o: log_puredb.c

$(CC) -I. -1.. $(CPPFLAGS) -c -0 pure_ftpd-log_puredb.o log_puredb.c
pure_ftpd-log_extauth.o: log_extauth.c

$(CC) -I. -1.. $3(CPPFLAGS) -c -0 pure_ftpd-log_extauth.o log_extauth.c

pure_ftpd-Is.o: Is.c
$(CC) -I. -I.. $(CPPFLAGS) -c -0 pure_ftpd-Is.o Is.c
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pure_ftpd-parser.o: parser.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-parser.o parser.c
pure_ftpd-bsd-glob.o: bsd-glob.c

$(CC) -I. -I.. $(CPPFLAGS) -c -o pure_ftpd-bsd-glob.o bsd-glob.c
pure_ftpd-fakesnprintf.o: fakesnprintf.c

$(CC) -I. -I.. $(CPPFLAGS) -c -0 pure_ftpd-fakesnprintf.o fakesnprintf.c
pure_ftpd-bsd-realpath.o: bsd-realpath.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-bsd-realpath.o bsd-realpath.c
pure_ftpd-mysnprintf.o: mysnprintf.c

$(CC) -I. -I.. 3(CPPFLAGS) -c -0 pure_ftpd-mysnprintf.o mysnprintf.c
pure_ftpd-caps.o: caps.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-caps.o caps.c
pure_ftpd-ftp_parser.o: ftp_parser.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-ftp_parser.o ftp_parser.c
pure_ftpd-dynamic.o: dynamic.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-dynamic.o dynamic.c
pure_ftpd-ftpwho-update.o: ftpwho-update.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-ftpwho-update.o ftpwho-update.c
pure_ftpd-bsd-getopt_long.o: bsd-getopt_long.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-bsd-getopt_long.o bsd-getopt_long.c
pure_ftpd-upload-pipe.o: upload-pipe.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-upload-pipe.o upload-pipe.c
pure_ftpd-ipv4stack.o: ipv4stack.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-ipv4stack.o ipv4stack.c
pure_ftpd-altlog.o: altlog.c

$(CC) -I. -1.. $(CPPFLAGS) -c -0 pure_ftpd-altlog.o altlog.c
pure_ftpd-crypto.o: crypto.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-crypto.o crypto.c
pure_ftpd-crypto-md5.0: crypto-md>5.c

$(CC) -I. -I.. $(CPPFLAGS) -c -0 pure_ftpd-crypto-md5.0 crypto-md5.c
pure_ftpd-crypto-shal.o: crypto-shal.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-crypto-shal.o crypto-shal.c
pure_ftpd-quotas.o: quotas.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-quotas.o quotas.c
pure_ftpd-fakechroot.o: fakechroot.c

$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-fakechroot.o fakechroot.c
pure_ftpd-diraliases.o: diraliases.c

$(CC) -I. -I.. $(CPPFLAGS) -c -0 pure_ftpd-diraliases.o diraliases.c
pure_ftpd-ftpwho-read.o: ftpwho-read.c

$(CC) -I. -1.. $(CPPFLAGS) -c -0 pure_ftpd-ftpwho-read.o ftpwho-read.c
pure_ftpd-getloadavg.o: getloadavg.c

$(CC) -I. -1.. $(CPPFLAGS) -c -0 pure_ftpd-getloadavg.o getloadavg.c

pure_ftpd-privsep.o: privsep.c
$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-privsep.o privsep.c
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pure_ftpd-tls.o: tls.c

$(CC) -I. -I.. $(CPPFLAGS) -c -0 pure_ftpd-tls.o tls.c
pure_ftpd-osx-extensions.o: osx-extensions.c
$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_ftpd-osx-extensions.o osx-extensions.c
pure_mrtginfo-daemons.o: daemons.c
$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_mrtginfo-daemons.o daemons.c
pure_mrtginfo-pure-mrtginfo.o: pure-mrtginfo.c
$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_mrtginfo-pure-mrtginfo.o pure-mrtginfo.c
pure_mrtginfo-fakesnprintf.o: fakesnprintf.c
$(CC) -I. -l.. $(CPPFLAGS) -c -o pure_mrtginfo-fakesnprintf.o fakesnprintf.c
pure_mrtginfo-mysnprintf.o: mysnprintf.c
$(CC) -I. -l.. $(CPPFLAGS) -c -0 pure_mrtginfo-mysnprintf.o mysnprintf.c
clean:
rm -f $(PPPDOBJS) pure-ftpd *.0 *~ #* core
.0 .C gcc
.0 pure_ftpd-
0 .0 .C
CPPFLAGS = -D_GNU_SOURCE=1 -I. -l.. -llopt/host/armv4l/armv4l-unknown-linux/include

PUREFTPDOBJS = daemons.o \
ftpd.o log_unix.o\
log_mysqgl.o log_pgsqgl.o\

log_pam.o log_ldap.o\
log_puredb.o log_extauth.o \
Is.o parser.o\
bsd-glob.o fakesnprintf.o \
bsd-realpath.o \
mysnprintf.o caps.o \
ftp_parser.o dynamic.o \
ftpwho-update.o \
bsd-getopt_long.o \
upload-pipe.o ipv4stack.o \
altlog.o crypto.o \
crypto-md>5.o crypto-shal.o \
quotas.o fakechroot.o \
diraliases.o ftpwho-read.o \
getloadavg.o privsep.o \
tls.o0 osx-extensions.o
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all: pure-ftpd

pure-ftpd: $(PUREFTPDOBJS)
$(CC) $(CFLAGS) $(LDFLAGS) -0 pure-ftpd $(PUREFTPDOBJS) $(LIBS)

{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR=""/etc" -c -0 daemons.o
daemons.c

{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the
previous definition

{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l

-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR=""/etc™ -c -0 log_mysql.o
log_mysql.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR=""/etc" -c -0 log_pgsgl.o
log_pgsql.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR=""/etc" -c -0 log_pam.o
log_pam.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR="/etc™ -c -0 log_ldap.o
log_ldap.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include =~ -DCONFDIR="/etc" -c -o log_puredb.o
log_puredb.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include =~ -DCONFDIR="/etc" -c -0 log_extauth.o

log_extauth.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR="/etc" -c-ols.0ls.c
{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the
previous definition
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR="/etc" -c -0 parser.o parser.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR=""/etc" -c -0 bsd-glob.o
bsd-glob.c
In file included from ftpd.h:117,

from bsd-glob.c:60:
ipvdstack.h:47: warning: “s6_addr' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the
previous definition
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{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l
-l/opt/host/armv4l/armv4l-unknown-linux/include ~ -DCONFDIR="/etc" -¢c -0 fakesnprintf.o
fakesnprintf.c
In file included from ftpd.h:117,

from fakesnprintf.c:31:
ipvdstack.h:47: warning: “s6_addr' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the
previous definition
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l
-l/opt/host/armv4l/armv4l-unknown-linux/include ~ -DCONFDIR="/etc" -c -0 bsd-realpath.o
bsd-realpath.c
In file included from ftpd.h:117,

from bsd-realpath.c:37:
ipvdstack.h:47: warning: “s6_addr' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the
previous definition
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR="/etc™" -c -0 mysnprintf.o
mysnprintf.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR="/etc" -c -0 caps.o caps.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR="/etc™" -c -0 ftp_parser.o
ftp_parser.c
In file included from ftpd.h:117,

from ftp_parser.c:3:
ipvdstack.h:47: warning: “s6_addr' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the
previous definition
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR=""/etc" -c -0 dynamic.o
dynamic.c
In file included from ftpd.h:117,

from dynamic.c:13:
ipvdstack.h:47: warning: “s6_addr' redefined
{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the
previous definition
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR="/etc" -c¢c -0 ftpwho-update.o
ftpwho-update.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc  -g -02 -D_GNU_SOURCE=1 -l -l
-l/opt/host/armv4l/armv4l-unknown-linux/include -DCONFDIR="/etc" -c -0 bsd-getopt_long.o
bsd-getopt_long.c
In file included from ftpd.h:117,
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from bsd-getopt_long.c:59:
ipvdstack.h:47: warning: “s6_addr' redefined

{opt/host/armv4l/armv4l-unknown-linux/include/netinet/in.h:175: warning: this is the location of the

previous definition
/opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
upload-pipe.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
ipv4dstack.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
/opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
/opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
crypto-md>5.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
crypto-shal.c
/opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
/opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
fakechroot.c
/opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
diraliases.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
ftpwho-read.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
getloadavg.c
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc
-l/opt/host/armv4l/armv4l-unknown-linux/include
osx-extensions.c

-g -02 -D_GNU_SOURCE=1 A -l
-DCONFDIR="/etc" -c -0 upload-pipe.o

-g -02 -D_GNU_SOURCE=1 A -l
-DCONFDIR=""/etc" -c -0 ipvd4stack.o

-g -02 -D_GNU_SOURCE=1 A -l

-DCONFDIR="/etc" -c -0 altlog.o altlog.c

-g -02 -D_GNU_SOURCE=1 A -l

-DCONFDIR="/etc" -c -0 crypto.o crypto.c

-g -02 -D_GNU_SOURCE=1 A -l

-DCONFDIR="/etc" -c -0 crypto-md5.0

-g -02 -D_GNU_SOURCE=1 A -l
-DCONFDIR="/etc" -c -0 crypto-shal.o

-g -02 -D_GNU_SOURCE=1 = P I
-DCONFDIR="/etc™ -c -0 quotas.o quotas.c
-g -02 -D_GNU_SOURCE=1 = P I

-DCONFDIR=""/etc™ -c -o fakechroot.o

-g -02 -D_GNU_SOURCE=1 A -l
-DCONFDIR=""/etc™ -c -0 diraliases.o
-g -02 -D_GNU_SOURCE=1 A -l

-DCONFDIR="/etc" -c -o ftpwho-read.o
-g -02 -D_GNU_SOURCE=1 A -l
-DCONFDIR="/etc™ -c -0 getloadavg.o

-g -02 -D_GNU_SOURCE=1 A -l
-DCONFDIR="/etc" -c -0 privsep.o privsep.c
-g -02 -D_GNU_SOURCE=1 A -l
-DCONFDIR="/etc" -c-otls.otls.c

-g -02 -D_GNU_SOURCE=1 A -l
-DCONFDIR="/etc" -c -0 o0sx-extensions.o

/opt/host/armv4l/bin/armv4l-unknown-linux-gcc -g -02
-L/opt/host/armv4l/armv4l-unknown-linux/lib -0 pure-ftpd daemons.o ftpd.o log_unix.o
log_mysqgl.o log_pgsqgl.o log_pam.o log_ldap.o log_puredb.o log_extauth.o Is.0 parser.o
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bsd-glob.o  fakesnprintf.o bsd-realpath.o mysnprintft.o caps.o

ftp_parser.o  dynamic.o

ftpwho-update.o bsd-getopt_long.o upload-pipe.o ipv4stack.o altlog.o crypto.o crypto-md5.o
crypto-shal.o quotas.o fakechroot.o diraliases.o ftpwho-read.o getloadavg.o privsep.o tls.o

osx-extensions.o -lcrypt

1 -lerypt
-L/opt/host/armv4l/armv4l-unknown-linux/lib/libcrypt.a

[/RIARMO-EDU/applications]# Il /opt/host/armv4l/armv4l-unknown-linux/lib/libcrypt.a
25014 Feb 10 2001

-rW-r--r-- 1 500 jason
{opt/host/armv4l/armv4l-unknown-linux/lib/libcrypt.a

-l/opt/host/armv4l/armv4l-unknown-linux/include
-L/opt/host/armv4l/armv4l-unknown-linux/lib
lopt/host/armv4l/bin/armv4l-unknown-linux-gcc
LIB

Makefile
gcc — —o —I. hello.o hello.c
gcc —o hello hellol.o hello2.0

Makefile
DOS TURBO C
Makefile all:
main .0
INCLUDE
pppd
ppp-2.4.1/

EEADLME

chep
IE . linux
FELDME . MSCHAPSO

pppd include pppd src
pppd/Makefile CC pppd  Makefile
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc -02 -pipe

-DHAVE_PATHS_H -DIPX_CHANGE -DHAVE_MULTILINK

WINDOWS

FEEALADHE.:

SETUPR

-Wall

-9

INCLUDE
-l L.

VC++

-D_linux_=1

-DHAVE_MMAP  -l../include
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-DCHAPMS=1 -DUSE_CRYPT=1 -DHAVE_CRYPT_H=1 -DHAS_SHADOW -DPLUGIN -c -0
main.o main.c

main.c: In function “device_script"

main.c:1349: warning: argument “in' might be clobbered by “longjmp' or “vfork'

main.c:1349: warning: argument “out' might be clobbered by “longjmp' or “vfork'
{opt/host/armv4l/bin/armv4l-unknown-linux-gcc -02 -pipe -Wall -g -D_linux_=1
-DHAVE_PATHS H -DIPX_CHANGE -DHAVE_MULTILINK -DHAVE_MMAP  -l../include
-DCHAPMS=1 -DUSE_CRYPT=1 -DHAVE_CRYPT_H=1 -DHAS_SHADOW -DPLUGIN -c -0
magic.o magic.c

{opt/host/armv4l/bin/armv4l-unknown-linux-gcc -02 -pipe -Wall -g -D_linux_=1
-DHAVE_PATHS H -DIPX_CHANGE -DHAVE_MULTILINK -DHAVE_MMAP  -l../include
-DCHAPMS=1 -DUSE_CRYPT=1 -DHAVE_CRYPT_H=1 -DHAS_SHADOW -DPLUGIN -c -0
fsm.o fsm.c

/opt/host/armv4l/bin/armv4l-unknown-linux-gcc -02 -pipe -Wall -g -D_linux_=1
-DHAVE_PATHS H -DIPX_CHANGE -DHAVE_MULTILINK -DHAVE_MMAP  -l../include
-DCHAPMS=1 -DUSE_CRYPT=1 -DHAVE_CRYPT_H=1 -DHAS_SHADOW -DPLUGIN -c -0
Icp.o Icp.c

{opt/host/armv4l/bin/armv4l-unknown-linux-gcc -02 -pipe -Wall -g -D_linux_=1
-DHAVE_PATHS H -DIPX_CHANGE -DHAVE_MULTILINK -DHAVE_MMAP -l../include
-DCHAPMS=1 -DUSE_CRYPT=1 -DHAVE_CRYPT_H=1 -DHAS_SHADOW -DPLUGIN -c -0
ipcp.o ipcp.c

/opt/host/armv4l/bin/armv4l-unknown-linux-gcc -02 -pipe -Wall -g -D_linux_=1
-DHAVE_PATHS H -DIPX_CHANGE -DHAVE_MULTILINK -DHAVE_MMAP  -l../include
-DCHAPMS=1 -DUSE_CRYPT=1 -DHAVE_CRYPT_H=1 -DHAS_SHADOW -DPLUGIN -c -0
upap.o upap.c

{opt/host/armv4l/bin/armv4l-unknown-linux-gcc -02 -pipe -Wall -g -D_linux_=1
-DHAVE_PATHS H -DIPX_CHANGE -DHAVE_MULTILINK -DHAVE_MMAP -l../include
-DCHAPMS=1 -DUSE_CRYPT=1 -DHAVE_CRYPT_H=1 -DHAS_SHADOW -DPLUGIN -c -0
md4.0 md4.c

{opt/host/armv4l/bin/armv4l-unknown-linux-gcc -02 -pipe -Wall -g -D_linux_=1
-DHAVE_PATHS H -DIPX_CHANGE -DHAVE_MULTILINK -DHAVE_MMAP  -l../include
-DCHAPMS=1 -DUSE_CRYPT=1 -DHAVE_CRYPT_H=1 -DHAS SHADOW -DPLUGIN --static
-WI,-E -0 pppd main.o magic.o fsm.o Icp.o ipcp.o upap.o chap.o md5.0 ccp.o auth.o options.o
demand.o utils.o sys-linux.o ipxcp.o multilink.o tdb.o tty.o md4.o chap_ms.o -lcrypt -IdI

/opt/host/armv4l/armv4l-unknown-linux/lib/libc.a(nsswitch.o)(.data+0x64): undefined reference to
" nss_files_getaliasent_r'
/opt/host/armv4l/armv4l-unknown-linux/lib/libc.a(nsswitch.o)(.data+0x6c¢): undefined reference to
" _nss_files_endaliasent'
/opt/host/armv4l/armv4l-unknown-linux/lib/libc.a(nsswitch.o)(.data+0x74): undefined reference to
"_nss_files_setaliasent'
/opt/host/armv4l/armv4l-unknown-linux/lib/libc.a(nsswitch.o)(.data+0x84): undefined reference to
" nss_files_getetherent r'
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/opt/host/armv4l/armv4l-unknown-linux/lib/libc.a(nsswitch.o)(.data+0x8c): undefined reference to

"_nss_files_endetherent'

{opt/host/armv4l/armv4l-unknown-linux/lib/libc.a(nsswitch.o)(.data+0x94): undefined

S3C2410 libc

lopt/host/armv4l/armv4l-unknown-linux/lib/libc.a

FOR S3C2410 arm-linux-gcc

FOR ARM9 libc.a
[fopt/host/armv4l]# Il ./armv4l-unknown-linux/lib/libc.a
-rW-r--r-- 1500 jason 2770984 Feb 10 2001 ./armv4l-unknown-linux/lib/libc.a

2.7MB AT91RM9200 libca MXL libc.a

20MB S3C2410

AT91RM9200 libc.a
lopt/host/armv4l/armv4l-unknown-linux/lib/libc.a

pppd

{opt/host/armv4l/armv4l-unknown-linux/bin/ld: truncate.o: compiled for a big endian system and

target is little endian
2410 libc.a
libnss_dns.a libc.a

.a libc.a

/opt/host/armv4l/bin/armv4l-unknown-linux-ar ru libc.a Xxx xxx

--static
Makefile --static
#LDFLAGS += --static
REDHAT gcc
gcc CPU ARCHITECTURE libc LINUX

libc
libc glibc  uClibc

FOR ARM  arm-linux-gcc

http://www.princeton.edu/~wqin/build.htm

uClibc libc uClinux
uClibc
uClibc

/opt/host/armv4l/bin/armv4l-unknown-linux-gcc
AT91RM9200 lusr/local/arm/2.95.3/bin/arm-linux-gcc

S3C2410

S3C2410
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MXL9328 arm-linux-gcc S3C2410

1 gcc

gcc
make
make makefile
make

$@

P<

$/\

$?
$(@D)
$(@F)

1 make

AR ar
AS ar
CcC C cc
CPP cpp
RM ““rm {77
ARFLAGS
CFLAGS C
CPPFLAGS C
LDFLAGS Id
makefile

@]

Makefile make

Makeflie
Makefile
1 OBJS=editor.o screen.o keyboard.o
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2 editor : $(OBJS)
3 cc-o editor $ (OBJS)

4
5 .PHONY:clean
6
7 clean
8 rm ediot $ (OBJS)
editor editor.o,screen..o, Makefile
make somefile.o object
make somefile.c, gccc somefile.c-o somefile.o
make ediltor.c,screen.c  keyboard.c
ediltor.o screen.o  keyboard editor
o] C,Pascal Fortran
make editor.p,screen.p
keyboard.p Pascal .p Pascal make Pascal
make
%
.0:%.c
make somefile.o object somefile.c
make
.0:%.c
$ (CC)-c $ (CFLAGS) $ (CPPFLAGS) $< -0 $@
make X.0 X.C
$< 3@ $(CC),$(CFLAGS) (CPPFLAGS)
4.2
Makefile .0

PUREFTPDOBJS = pure_ftpd-daemons.o \
pure_ftpd-ftpd.o pure_ftpd-log_unix.o \
pure_ftpd-log_mysql.o pure_ftpd-log_pgsgl.o\
pure_ftpd-log_pam.o pure_ftpd-log_ldap.o\
pure_ftpd-log_puredb.o pure_ftpd-log_extauth.o \
pure_ftpd-Is.o pure_ftpd-parser.o \
pure_ftpd-bsd-glob.o pure_ftpd-fakesnprintf.o \
pure_ftpd-bsd-realpath.o \
pure_ftpd-mysnprintf.o pure_ftpd-caps.o \
pure_ftpd-ftp_parser.o pure_ftpd-dynamic.o \
pure_ftpd-ftpwho-update.o \
pure_ftpd-bsd-getopt long.o\
pure_ftpd-upload-pipe.o pure_ftpd-ipv4stack.o \
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pure_ftpd-altlog.o pure_ftpd-crypto.o \
pure_ftpd-crypto-md5.0 pure_ftpd-crypto-shal.o \
pure_ftpd-quotas.o pure_ftpd-fakechroot.o \
pure_ftpd-diraliases.o pure_ftpd-ftpwho-read.o \
pure_ftpd-getloadavg.o pure_ftpd-privsep.o \
pure_ftpd-tls.o pure_ftpd-osx-extensions.o

CFLAGS +=-D_GNU_SOURCE=1
all: pure-ftpd
# pure_ftpd-xxx.o #
pure_ftpd-%.0 : %.c
$(CC) $(CFLAGS) -I. -I.. -c-0$@ $<

pure-ftpd: $(PUREFTPDOBJS)
$(CC) $(CFLAGS) $(LDFLAGS) -0 pure-ftpd $(PUREFTPDOBJS) $(LIBS)

clean:

lopt/host/armv4l/bin/armv4l-unknown-linux-gcc -g -O2 -D_GNU_SOURCE=1 -I. -l.. -c -0
pure_ftpd-daemons.o daemons.c

/opt/host/armv4l/bin/armv4l-unknown-linux-gcc -g -O2 -D_GNU_SOURCE=1 -o pure-ftpd
pure_ftpd-daemons.o pure_ftpd-ftpd.o pure_ftpd-log_unix.o pure_ftpd-log_mysql.o
pure_ftpd-log_pgsgl.o  pure_ftpd-log_pam.o  pure_ftpd-log_Ildap.o  pure_ftpd-log_puredb.o

pure_ftpd-log_extauth.o pure_ftpd-Is.o pure_ftpd-parser.o pure_ftpd-bsd-glob.o
pure_ftpd-fakesnprintf.o  pure_ftpd-bsd-realpath.o  pure_ftpd-mysnprintf.o  pure_ftpd-caps.o
pure_ftpd-ftp_parser.o pure_ftpd-dynamic.o pure_ftpd-ftpwho-update.o

pure_ftpd-bsd-getopt_long.o pure_ftpd-upload-pipe.o pure_ftpd-ipv4stack.o pure_ftpd-altlog.o
pure_ftpd-crypto.o pure_ftpd-crypto-md5.0 pure_ftpd-crypto-shal.o pure_ftpd-quotas.o
pure_ftpd-fakechroot.o pure_ftpd-diraliases.o pure_ftpd-ftpwho-read.o pure_ftpd-getloadavg.o
pure_ftpd-privsep.o pure_ftpd-tls.o pure_ftpd-osx-extensions.o —lcrypt

1. Linux LIBC
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1 Linux
Linux

I/0

I/0

1)

)

®3)

(1) open

I/0

open

I/0

Linux
Linux
/O
/0
I/O
UNIX

UNIX

/O

I/0

I/0
I/0

I/0

sleep()

open

open
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(2) close close
(3) read 110
read
(4) write 110
write
(5) ioctl
(6) select select
select
1.2 LINUX
file_operations include/linux/fs.h

struct file_operations {
struct module *owner;
loff_t (*llseek) (struct file *, loff t, int);
ssize_t (*read) (struct file *, char __user *, size_t, loff_t *);
ssize_t (*aio_read) (struct kiocb *, char __user *, size t, loff t);
ssize_t (*write) (struct file *, const char __user *, size_t, loff_t *);
ssize_t (*aio_write) (struct kiocb *, const char __user *, size t, loff t);
int (*readdir) (struct file *, void *, filldir_t);
unsigned int (*poll) (struct file *, struct poll_table_struct *);
int (*ioctl) (struct inode *, struct file *, unsigned int, unsigned long);
int (*mmap) (struct file *, struct vm_area_struct *);
int (*open) (struct inode *, struct file *);
int (*flush) (struct file *);
int (*release) (struct inode *, struct file *);
int (*fsync) (struct file *, struct dentry *, int datasync);
int (*Yaio_fsync) (struct kiocb *, int datasync);
int (*fasync) (int, struct file *, int);
int (*lock) (struct file *, int, struct file_lock *);
ssize_t (*readv) (struct file *, const struct iovec *, unsigned long, loff _t *);
ssize_t (*writev) (struct file *, const struct iovec *, unsigned long, loff t*);
ssize_t (*sendfile) (struct file *, loff_t *, size_t, read_actor _t,
void __user *);
ssize_t (*sendpage) (struct file *, struct page *, int, size_t, loff_t *, int);
unsigned long (*get_unmapped_area)(struct file *, unsigned long, unsigned
long, unsigned long, unsigned long);
long (*fcntl)(int fd, unsigned int cmd,unsigned long arg, struct file *filp);
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struct inode /dev/driver

#include <linux/fs.h>
struct inode {

dev_ti_dev;
unsigned long i_ino; /* Inode number */
umode_t i_mode; /* Mode of the file */
nlink_t i_nlink;
uid_ti_uid;
gid_ti_gid;
dev_ti_rdev; /* Device major and minor numbers*/
off_ti_size;
time_ti_atime;
time_ti_mtime;
time_ti_ctime;
unsigned long i_blksize;
unsigned long i_blocks;
struct inode_operations * i_op;
struct super_block *i_sb;
struct wait_queue * i_wait;
struct file_lock *i_flock;
struct vm_area_struct * i_mmap;
struc  tinode *i_next, *i_prev;
struct inode * i_hash_next, *i_hash_prev;
struct inode * i_bound_to, *i_bound_by;
unsigned short i_count;
unsigned short i_flags; /* Mount flags (see fs.h) */
unsigned char i_lock;
unsigned char i_dirt;
unsigned char i_pipe;
unsigned char i_mount;
unsigned char i_seek;
unsigned char i_update;
union {
struct pipe_inode_info pipe_i;
struct minix_inode_info minix_i;
struct ext_inode_info ext_i;
struct msdos_inode_info msdos_i;
struct iso_inode_info isofs_i;
struct nfs_inode_info nfs_i;

Ty,

driver




124 , 151

struct file

#include <linux/fs.h>

struct file {
mode_t f_mode;
dev_tf rdev; /* needed for /devi/tty */
off tf pos; /* Curr. posn in file */
unsigned short f_flags; /* The flags arg passed to open */
unsigned short f_count; /* Number of opens on this file */
unsigned short f_reada;
struct inode *f_inode; /* pointer to the inode struct */
struct file_operations *f_op;/* pointer to the fops struct*/

file_operations
(1) Iseek
(2) read buf count

inode->i_blksize

(3) write read
(4) readdir
(5) select select select

I/O
(6) ioctl cmd
(7) mmap
(8) open 110 0

open /dev/driver

(9) release close

LINUX register_chrdev
register_chrdev
#include <linux/fs.h>
#include <linux/errno.h>

int register_chrdev(unsigned int major, /* */
const char name, [* */
struct file_operations fops); /* */
major 0
name fops
0 -EINVAL
-EBUSY

register_chrdev
/proc/devices
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open
UNIX

request_irq free_irq

#include <linux/sched.h>

int request_irq(unsigned int irq,
void (*handler)(int irg,void dev_id,struct pt_regs *regs),
unsigned long flags,
const char *device,
void *dev_id);
void free_irg(unsigned int irg, void *dev_id);

irq handler
irq dev_id

device /proc/interrupts flag

SA_INTERRUPT SA_INTERRUPT

flags SA SHIRQ dev_id
dev_id NULL request irq 0 -INVAL irg>15
-EBUSY
malloc  free kmalloc  kfree

#include <linux/kernel.h>
void * kmalloc(unsigned int len, int priority);
void kfree(void * obj);
len obj priority
GFP_KERNEL
I/O CPU
““segmentation fault" I/0

I/O I/0

I/O

int check_region(unsigned int from, unsigned int extent);
void request_region(unsigned int from, unsigned int extent,
const char *name);

void release_region(unsigned int from, unsigned int extent);

int check_mem_region(unsigned int from, unsigned int extent);
void request_mem_region(unsigned int from, unsigned int extent,
const char *name);
void release_mem_region(unsigned int from, unsigned int extent);
from 11O extent

I/O

regs

flag

LINUX

handler==NULL

from
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name /proc/ioports check_region 0 I/1O

1/0 1/0
#include <asm/io.h>
inline unsigned int inb(unsigned short port);
inline unsigned int inb_p(unsigned short port);
inline void outb(char value, unsigned short port);
inline void outb_p(char value, unsigned short port);

8 Port unsigned long,

unsigned short inb
unsigned inw(unsigned port);
void outw(sunsigned short word, unsigned port);

16 M68K  S390
I/0

unsigned inl(unsigned port);
void outl(unsigned longword, unsigned port);

32 longword
unsigned long unsigned int I/0 “c ”?I/O0 M68k  S390
inb_ p outb p 110
LINUX

#include <asm/param.h>

#include <linux/timer.h>

void add_timer(struct timer_list * timer);

int del_timer(struct timer_list * timer);

inline void init_timer(struct timer_list * timer);

struct timer_list
struct timer_list {
struct timer_list *next;
struct timer_list *prev;
unsigned long expires;
unsigned long data;
void (*function)(unsigned long d);

h
expires function JIFFIES
add_timer  jiffies=JIFFIES+num, num function
HZ
num*HZ num function
function add_timer function
d timer data

#include <asm/system.h>
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#define cli() __asm__ __ volatile__ ("cli":)
#define sti() __asm__ __ volatile__ ("sti"::)

#include <asm/segment.h>
void memcpy_fromfs(void * to,const void * from,unsigned long n);
void memcpy_tofs(void * to,const void * from,unsigned long n);

read write
read write buf
memcpy_fromfs
memcpy_tofs to from n
printk printf printk
syslog
1.3 LINUX
LINUX
LINUX C gcc
*0 gcc -C
gcc -D__ KERNEL__ -DMODULE gcc
*.0
/lib/modules/xxxx/misc XXXX 2.0.30
/lib/modules/2.0.30/misc depmod -a insmod
rmmod Ismod
int init_module(void) insmod
init_module 0
void cleanup_module (void)
register_chrdev mknod
2.4 devfs_register devfs_unregister
1
skeleton skeleton
skeleton Linux
skeleton

usb




128 , 151

Skeleton
skeleton

skeleton
(1) Skeleton
(2) Skeleton

skeleton
Skeleton
Skeleton skeleton.c char skeleton_drvinfo[100];
skeleton_drvinfo open, read, write,
iocrtl skeleton_drvinfo
2
LINUX /dev /dev

#include <stdio.h>
#include <fcntl.h>
#include <stdlib.h>

char * device = "/dev/skeleton";
int skeleton_fd;
int main(int argc, char *argv([])
{
int i,count;
char cBuffer[100];
skeleton_fd = open(device, O_RDONLY);
if (skeleton_fd ==-1) {
printf("Unable to open skeleton device");
exit(0);
}
count = read(skeleton_fd,cBuffer,100);
close(skeleton_fd);

open /dev/
open 1
errno Open()

O_RDONLY
O_WRONLY
O_RDWR
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O_CREATE
O_EXCL
O_NOCTTY
O_TRUNC
O_APPEND
O_NONBLOCK
O_NODELAY
O_SYNC

open
tty tty

O_NONBLOCK

open
close

ioctl
Linux
Linux

skeleton
LINUX DEVICE DRIVERS
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linux RS 232 RS 485
10 CPU 0x0d0a
1
CPU CPU
2
1) CPU
2)
3) _
4)
(5) TTL EIA CPU TTL EIA
I/1O
3 I/0
( )
I/O

I/O
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- F P N i =|

[ I]I [ |]_ IJI [B] (]
1 0 1O 150 410 L0170 ) LAn | 1sa 150 1 1 1 ]
1 - i &) 1 r
B by e iy ———— & - =
(LA (YA (1) T i

“1,,
“0,,
5 6 7 8 ASCII
“l,,
“l,’ l
l-5 2 “1,,

300 600 1200 2400 4800 9600 19200 57600 115200

@)

2)

3)

4

41
#include <stdio.h> [* */
#include <unistd.h> [*linux */

#include <assert.h>
#include <sys/time.h>
#include <sys/types.h>
#include <sys/stat.h>

#include <fcntl.h> /* */
#include <termios.h> *POSIX */
4.2
Linux /dev /dev/ttyS0O /dev/ttyS1
int fd:
fd = open(“/dev/ttyS0”, O_RDWR);
if (fd==-1)
{
perror(* ");
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4.3

termios

(1)

()

®3)

struct termios

{

unsigned short c_iflag; [*
unsigned short ¢_oflag; I*
unsigned short c_cflag; I*
unsigned short c_|flag; [*
unsigned char c_line; I*

unsigned char ¢_cc[NCC]; /*

*
*/
*/
*
*/
*/

man

struct termios Opt;
tcgetattr(fd, &Opt);
cfsetispeed(&Opt,B19200); /*
cfsetospeed(&Opt,B19200);
tcsetattr(fd, TCANOW,&Opt);

(@)

(b)

(©)

8
Option.c_cflag &= ~PARENB;
Option.c_cflag &= ~CSTOPB;
Option.c_cflag &= ~CSIZE;
Option.c_cflag |= ~CSS8;
(Odd) 7
Option.c_cflag |= ~PARENB;
Option.c_cflag &= ~PARODD;
Option.c_cflag &= ~CSTOPB;
Option.c_cflag &= ~CSIZE;
Option.c_cflag |= ~CS7;
(Even) 7
Option.c_cflag &= ~PARENB;
Option.c_cflag |- ~PARODD;
Option.c_cflag &= ~CSTOPB,;
Option.c_cflag &= ~CSIZE;
Option.c_cflag |= ~CS7;

(d) Space 7

Option.c_cflag &= ~PARENB;
Option.c_cflag &= ~CSTOPB;
Option.c_cflag &= &~CSIZE;
Option.c_cflag |= CS8;

19200Bps*/

struct
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4.4

(@1

options.c_cflag &= ~CSTOPB;
(b) 2

options.c_cflag |= CSTOPB;

(Raw Mode)
options.c_Iflag &= ~(ICANON | ECHO | ECHOE | ISIG); /*Input*/
options.c_oflag &= ~OPOST;  /*Output*/

OpenComConfig
int OpenComConfig(int port, const char deviceName[], long baudRate, int parity, int dataBits,
int stopBits, int igSize, int 0gSize)

{

newtio.c_cflag = CS8 | CLOCAL | CREAD ;
newtio.c_iflag = IGNPAR,;
newtio.c_oflag = ~OPOST,
newtio.c_lIflag = ~(ICANON | ECHO | ECHOE | ISIG);
newtio.c_cc[VINTR] =0;
newtio.c_cc[VQUIT] =0;

newtio.c_cc[VERASE] =0;
newtio.c_cc[VKILL] =0;
newtio.c_cc[VEOF] = 4;
newtio.c_cc[VTIME] =0;
newtio.c_cc[VMIN] =1,
newtio.c_cc[VSWTC] =0;
newtio.c_cc[VSTART] =0;
newtio.c_cc[VSTOP] =0;
newtio.c_cc[VSUSP] =0;
newtio.c_cc[VEOL] =0;
newtio.c_cc[VREPRINT] = 0;
newtio.c_cc[VDISCARD] = 0;
newtio.c_cc[VWERASE] =0;
newtio.c_cc[VLNEXT] =0;
newtio.c_cc[VEOLZ2] =0;
cfsetospeed(&newtio, GetBaudRate(baudRate));
cfsetispeed(&newtio, GetBaudRate(baudRate));
tcsetattr(ports[port].handle, TCSANOW, &newtio);

}
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1)

()

4.5

51

char buffer[1024];

int Length 1024;

int nByte;

nByte = write(fd, buffer ,Length);

read (Raw Mode)

char buff{1024];
intLen 1024;
int readByte = read(fd, buff, Len);

fentl select
fd_set rfds;
struct timeval tv;
int retval;
I* */
FD_ZERO(&rfds); 1
FD_SET(ports[portNo].handle, &rfds); //
tv.tv_sec = Timeout/1000; 1l
tv.tv_usec = (Timeout%1000)*1000;

retval = select(16, &rfds, NULL, NULL, &tv); //
if (retval) 1
{

actualRead = read(ports[portNo].handle, buf, maxCnt); //

close(fd);

I/O
EIARS—232C

read

(Electronic industries Association Recoil-mended

Standard) 25 (DB—25)

5.1.

/0
1
RS—232C
(DB—15) /0 PC 9
RS—232C 3-2
( MODEM) DB—25

PC/IXT 15

(DB—9)
RS—232C




135 151

(1)

( ) 9 (DB—9) I/O
(2) TXD/RXD TXD RXD
( MODEM ) ( )
(3) (TXD RXD )
( )
MODEM
FPREBAE | - —cmmmmmmmen ] R e
WME T, D 2 — z 2 z
HYWIE Ry D 3 _::}C 3 3}'(: 3
i o) ' T T 7
Ao ERTS =l ——t § s —
MERABCTS 5 —— — & 5——; i—_ :
ek DCD 3—-—' e § & 8
R e o 0 P DS R B—--| —— § — ——
UM N & EFOTR 20 —— —— 20 22— P
smin oz L2 n
(2} =85 (b) -LEgH
(4) RTSICTS RTS
CTS
(5) bCD ( ) MODEM
MODEM RTS CTS
MODEM DTE(Data TerminalEquipment)
MODEM DCE(Data Communications Equipment) DTE DCE
RS—232C DTE
(6) DTR/DSR DTR DSR
a .
(7) R1 MODEM RI
MODEM DTR
b MODEM DTE DTE
(
)
5.1.2
RS-232-C “€1”” -5~-15V “€07”
+5~+15V 2V +3V “<0~” -3V

5511’
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513
RS-232-C
PC

5.2 RS—485C
RS-232-C

@)
TTL

)

©)

(4)
RS-232-C
(1) RS-485
- 26 V
TTL
(2) RS-485

(3) RS-485
(4) RS-485

Rs485

1) A
() A

Rs485

OFF

RTS (

RTS

DB-25 25 , DCE DTE
RS-232-C , , ,
®= & E R DB_g 9
TTL
20Kbps
50 50
RS-485
[N 9 1 E a4 + 2~6 V [N 0 E 4
RS-232-C
TTL
10Mbps
4000 3000 RS-232-C
RS-485 128
, RS-485
A B 2 6V
B 1 MARK OFF
B 0 SPACE ON
““Enable”” A B
10
RTS RTS
1) RS485 RTS
RTS
RTS
-7 ~+12V
RS485

-7 ~+12V
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a b~ WO N

RS485 / 32
RS485

DB-9 9 RS485 DB-9
RS485 DB-9
RS485

PC minicom PC minicom
minicom
rs232.c OpenCom ComWrt ComRd
tcsetattr
ttytest.c 0 0
minicom
OpenCom
0x0d0a ttytest_char
0x0A 0x0D c_lIflag

options.c_lflag &= ~(ICANON | ECHO | ECHOE | ISIG);
options.c_oflag &= ~OPOST;

options.c_Iflag = 0;
options.c_oflag = 0;

RS485 PC RS232

minicom PC minicom PC 0

RS485
RS485

c_oflag
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1.2

(@)
(b)

(©)

(d)

(€)

CPU

CPU

CPU
CPU

0x0000,0000

0x0000,0004

0x0000,0008

0x0000,000C

0x0000,0010

0x0000,0014

0x0000,0018

IRQ

0x0000,001C

FIQ

ARM

SWI

Thumb

CPU

CPU

CPU

Interrupt Vector

CPU

7z ARM
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f IRQ CPSR I 0 IRQ
(9) FIQ CPSR F 0 FIQ
1.3 ARM
131
(6) LR
(7) CPSR SPSR
(8) CPSR
9) PC
132
Q) LR PC
2 SPSR CPSR
©)
1.3.3
IRQ
(1) AIC AIC_SVR
2 0x18 IRQ
LDR PC [PC #&F20]
NIRQ CPSR | 0
(a) CPSR SPSR _irq PC IRQ R14 irq
PC R15 0x18 0x1C
ARM R14_irq 4
(b) ARM IRQ
(c) LDR PC [PC #&F20] ARM PC
PC AIC_IVR AIC_IVR
(i)
(i)  NIRQ AIC_IVR NIRQ
(iii) AIC_IVR
(iv)
(v) AIC_SVR
(d) LR
R14 irq SPSR SPSR_irq LR
LR 4 LR 4
PC

(e) CPSR

| NIRQ
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®
1)
(9) CPSR |
(h) AIC_EOICR AIC
NIRQ CPSR
I
(i) SPSR SPSR_irq LR PC
SPSR CPSR SPSR
SPSR I SPSR ARM
SPSR [
IRQ
ARM IRQ
CPU ARM 0x18
0x18
2 S3C2410
S3C2410 56 DMA UART
[®: FIQ IRQ
ARM920T FIQ IRQ

(interrupt pending register)

INTPND

Request sources

—SUBSRCP
(with sub -register) I

> SRCPND —

Request sources
(without sub -register)
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REQU/EINTO
REQZ/EINT1
REQ3/EINTZ
REQ4/EINT3

4 BEQU ARBITERD

ARMIRQ -4—— ARBITERE ¢REQ3

REQO/EINT4_7
REQ1/EINTE_23
REQZ/resewved
REQ3/nBATT FLT
REQA/INT_TICK
REQS/INT_WDT

AREBITER1

REQU/INT_TIMERD
REQTINT_TIMERA1
REQZINT_TIMERZ2
+4— REQ3/INT_TIMER3
+— REQ4/INT_TINER4
+— REQS5/INT_UARTZ2

O T

AREBITERZ

4— REQU/INT_LCD
3= REQYINT DMAJ
- QIZ/INT _ DI
ARBITER® | g REQIINT DMAZ2
4— REQ4/INT_DMA3
4— REQS/INT_SDI

REQO/INT_SPIO

REQU/INT_UART1
RECM reser ved
RE!
RE!
R

AREBITER4

EQJ INT liC

REQ1/INT_UARTO
REQZ/INT_SPI1
R
R

I EQ3INT RTC

EQ4/INT_ADC

e

5 Source Pending Register
Interrupt Mode Register Interupt Mask Register
Register Interrupt Pending Register

FIQ IRQ IRQ
(1) SRCPND
SRCPND 32 1
SRCPND

Priority
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SRCPND Bit Description Initial State
INT_ADC [31] 0 = Not requested, 1 = Requested 0
INT_RTC [30] 0 = Not requested, 1 = Requested 0
INT_SPI1 [29] 0 = Not requested, 1 =Requested 0
INT_UARTO [28] 0 = Not requested, 1 = Requested 0
INT_IIC [27] 0 = Not requested, 1 = Requested 0
INT_USEH [26] 0 = Not requested, 1 = Requested 0
INT_USBD [25] 0 = Not requested, 1 =Requested 0
Reserved [24] Not used 0
INT_UART1 [23] 0 = Not requested, 1 = Requested 0
INT_SPID [22] 0 = Not requested, 1 = Requested 0
INT_SDI [21] 0 = Not requested, 1 = Requested 0
INT_DMA3 [20] 0 = Not requested, 1 = Requested 0
INT_DMA2 [19] 0 = Not requested, 1 = Requested 0
INT_DMA1 [18] 0 = Not requested, 1 = Requested 0
INT_DMAO [17] 0= Not requested, 1 =Requested 0
INT_LCD [16] 0 = Not requested, 1 = Requested 0
INT_UARTZ [15] 0 = Not requested, 1 = Requested 0
INT_TIMER4 [14] 0 = Not requested, 1 =Requested 0
INT_TIMER3 [13] 0 = Not requested, 1 = Requested 0
INT_TIMERZ [12] 0 = Not requested, 1 = Requested 0
INT_TIMER1 [11] 0 = Not requested, 1 = Requested 0
INT_TIMERO [10] 0 = Not requested, 1 = Requested 0
INT_WDT [9] 0 = Not requested, 1 = Requested 0
INT_TICK [8] 0 = Not requested, 1 =Requested 0
nBATT_FLT [7] 0 = Not requested, 1 = Requested 0
Reserved [6] Not used 0
EINTS_23 [5] 0 = Not requested, 1 = Requested 0
EINT4_7 [4] 0 = Not requested, 1 = Requested 0
EINT3 [3] 0 = Not requested, 1 = Requested 0
EINT2 [2] 0 = Not requested, 1 = Requested 0
EINTA1 1] 0 = Not requested, 1 = Requested 0
EINTO [0] 0 = Not requested, 1 =Requested 0

(2) INTMOD
INTMOD 32 1 FIQ
IRQ
FIQ INTMOD 1
Register Address R/W Description Reset Value
INTMOD 0X4A000004 R/W | Interrupt mode regiseter. 0x00000000
0 = IRQ mode 1 = FIQ mode
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INTMOD Bit Description Initial State
INT_ADC [31] 0=IRQ, 1=FIQ 0
INT_RTC [30] 0=IRQ, 1=FlQ 0
INT_SPI1 [29] 0=IRQ, 1=FlQ 0
INT_UARTO [28] 0=IRQ, 1=FIQ 0
INT_IIC [27] 0=IRQ, 1=FlQ 0
INT_USBH [26] 0=IRQ, 1=FlQ 0
INT_USBD [25] 0=IRQ, 1=FlQ 0
Reserved [24] Not used 0
INT_URRT1 [23] 0=IRQ, 1=FlQ 0
INT_SPIO [22] 0=IRQ, 1=FlQ 0
INT_SDI [21] 0=IRQ, 1=FIQ 0
INT_DMA3 [20] 0=IRQ, 1=FlQ 0
INT_DMAZ2 [19] 0=IRQ, 1=FlQ 0
INT_DMA1 [18] 0=IRQ, 1=FlQ 0
INT_DMAO [17] 0=IRQ, 1=FIQ 0
INT_LCD [16] 0=IRQ, 1=FlQ 0
INT_UARTZ [15] 0=IRQ, 1=FlQ 0
INT_TIMER4 [14] 0=IRQ, 1=FIQ 0
INT_TIMER3 [13] 0=IRQ, 1=FlQ 0
INT_TIMER2 [12] 0=IRQ, 1=FlQ 0
INT_TIMER1 [11] 0=IRQ, 1=FlQ 0
INT_TIMERO [10] 0=IRQ, 1=FlQ 0
INT_WDT [9] 0=IRQ, 1=FlQ 0
INT_TICK [8] 0=IRQ, 1=FlQ 0
nBATT_FLT [7] 0=IRQ, 1=FIQ 0
Reserved (6] Not used 0
EINT8_23 [5] 0=IRQ, 1=FlQ 0
EINT4_7 (4] 0=IRQ, 1=FIQ 0
EINT3 [3] 0=IRQ, 1=FlQ 0
EINT2 [2] 0=IRQ, 1=FlQ 0
EINT1 1] 0=IRQ, 1=FlQ 0
EINTO [0] 0=IRQ, 1=FIQ 0

3) INTMASK
INTMASK 32 SRCPND 1 CPU
SRCPND 1
Register Address RW Description Reset Value
INTMSK 0X4A000008 | R/MW | Determine which interrupt source is masked. The OxFFFFFFFF

masked interrupt source will not be serviced.
0 = Interrupt service is available.
1 = Interrupt service is masked.

4) PRIORITY
PRIORITY 20 IRQ
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Register Address RW Description Reset Value
PRIORITY 0x4A00000C | RMW | IRQ priority control register Ox7F
(5) INTPND
INTPND 32 ( )
1 CPU IRQ
Register Address RW Description Reset Value
INTPND 0X4A000010 | RM | Indicate the interrupt request status. 0x00000000

0 = The interrupt has not been requested.
1 = The interrupt source has asserted the interrupt

request.
SRCPND 1 INTPND
“0~ INTPND  INTOFFSET INTPND
INTPND
S3C2410 GPIO
Q) /O F (GPFCON GPFDAT GPFPU)
S3C2410 (PnCON)
/ (PnDAT)
/ 0
GPF EINTO~EINT7
Register Address RIW Description Reset Value
GPFCON 0x56000050 RMW | Configure the pins of port F 0x0
GPFDAT 0x56000054 RMW | The data register for port F Undefined
GPFUP 0x56000058 RMW | Pull-up disable register for port F 0x0
Reserved 0x5600005C - Reserved Undefined
GPFCON Bit Description
GPF7 [15:14] 00 = Input 01 = Qutput
10 = EINTY 11 = Reserved
GPF6 [13:12] 00 = Input 01 = Output
10 = EINTE 11 = Reserved
GPF5 [11:10] 00 = Input 01 = Output
10 = EINTS 11 = Reserved
GPF4 [9:8] 00 = Input 01 = Qutput
10 = EINT4 11 = Reserved
GPF3 [7:6] 00 = Input 01 = Output
10 = EINT3 11 = Reserved
GPF2 [5:4] 00 = Input 01 = Qutput
10 = EINT2 11 = Reserved
GPF1 [3:2] 00 = Input 01 = Qutput
10 = EINT1 11 = Reserved
GPFO [1:0] 00 = Input 01 = Output
10 = EINTO 11 = Reserved




145 151
(2) I1/0 G (GPGCON GPGDAT GPGPU)
GPF EINT8 EINT23
Register Address RIW Description Reset Value
GPGCON 0x56000060 | RMW | Configure the pins of port G 0x0
GPGDAT 0x56000064 | R/MW | The data register for port G Undefined
GPGUP 0x56000068 | RMW [ Pullup disable register for port G 0xF800
Reserved 0x5600006C - Reservad Undefined
GPGCON Bit Description
GPG15 [31:30] |00 = Input 01 = Output
10 = EINT23 11 =nYPON
GPG14 [29:28] |00 = Input 01 = Qutput
10 = EINT22 11 =YMON
GPG13 [27:26] |00 = Input 01 = Qutput
10 =EINT21 11 = nXPON
GPG12 [25:24] |00 = Input 01 = Qutput
10 = EINT20 11 = XMON
GPG11 [23:22] |00 = Input 01 = Output
10 =EINT19 11 =TCLK1
GPG10 [21:20] |00 = Input 01 = Qutput
(5V Tolerant Input) 10 =EINT18 11 = Reserved
GPG9 [19:18] |00 = Input 01 = Output
(5\)‘ Tolerant |nput| 10 =EINT17 11 = Reserved
GPGS [17:16] |00 = Input 01 = Qutput
(5V Tolerant Input) 10 = EINT16 11 = Reserved
GPGT7 [15:14] |00 = Input 01 = Output
10 =EINT15 11 = SPICLK1
GPG6 [13:12] |00 = Input 01 = Qutput
10 =EINT14 11 = SPIMOSH
GPGS5 [11:10] |00 = Input 01 = Qutput
10 =EINT13 11 = SPIMISO1
GPG4 [9:8] 00 = Input 01 = Output
10 = EINT12 11 =LCD_PWREN
GPG3 [7:6] 00 = Input 01 = Output
10 =EINT11 11=nS381
GPG2 [5:4] 00 = Input 01 = Qutput
10 = EINT10 11=nSS0
GPG1 [3:2] 00 = Input 01 = Output
10 = EINT9 11 = Reserved
GPGO [1:0] 00 = Input 01 = Output
10 = EINT8 11 = Reserved
3) (EXTINTN)
24 EXTINTN N
0~2 EXTINTO EINTO~7 EXTINT1 EINT8~15 EXTINT2 EINT16~23

3 1

000
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001 01X 10X 11X
Register Address RW Description Reset Value
EXTINTO (0x56000088 [ RMW External interrupt control register 0 0x0
EXTINT1 (x5600008C | RMW External interrupt control register 1 0x0
EXTINT2 (0x56000090 [ RMW External interrupt control register 2 0x0
EXTINTO Bit Description
EINT7 [30:28] Set the signaling method of the EINTY.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
EINTE [26:24] Set the signaling method of the EINTG.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
EINTS [22:20] Set the signaling method of the EINTS.
000 = Low level 001 =High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
EINT4 [18:16] Set the signaling method of the EINT4.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
EINT3 [14:12] Set the signaling method of the EINTS3.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
EINTZ2 [10:8] Set the signaling method of the EINTZ.
000 = Low level 001 =High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
EINT1 [6:4] Set the signaling method of the EINT1.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
EINTO [2:0] Set the signaling method of the EINTO.

000 = Low level 001 = High level
10x = Rising edge triggered

01x = Falling edge triggered
11x = Both edge triggered
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EXTINT1 Bit Description
Reserved [31] Reserved
EINT15 [30:28] Set the signaling method of the EINT15.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
Reserved [27] Reserved
EINT14 [26:24] Set the signaling method of the EINT14.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
Reserved [23] Reserved
EINT13 [22:20] Set the signaling method of the EINT13.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
Reserved [19] Reserved
EINT12 [18:16] Set the signaling method of the EINT12.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
Reserved [15] Reserved
EINT11 [14:12] Set the signaling method of the EINT11.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
Reserved [11] Reserved
EINT10 [10:8] Set the signaling method of the EINT10.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
Reserved [7] Reserved
EINTS [6:4] Set the signaling method of the EINTS.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
Reserved [3] Reserved
EINTE [2:0] Set the signaling method of the EINT8,

000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
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EXTINT2 Bit Description
FLTENZ3 [31] Filter Enable for EINT23 0 = Disahle 1= Enable
EINT23 [30:28] Set the signaling method of the EINT23.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
FLTENZ22 [27] Filter Enable for EINT22 0 = Disahle 1= Enable
EINT22 [26:24] Set the signaling method of the EINT22.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
FLTEN21 [23] Filter Enable for EINT21 0 = Disable 1= Enable
EINT21 [22:20] Set the signaling method of the EINT21.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
FLTENZ20 [19] Filter Enable for EINT20 0 = Disable 1= Enable
EINT20 [18:16] Set the signaling method of the EINTZ20.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
FLTEN19 [15] Filter Enable for EINT19 0 = Disable 1= Enable
EINT19 [14:12] Set the signaling method of the EINT19.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
FLTEN18 [11] Filter Enable for EINT18 0 = Disable 1= Enable
EINT18 [10:8] Set the signaling method of the EINT18.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
FLTEN17 7] Filter Enable for EINT17 0 = Disable 1= Enable
EINT17 [6:4] Set the signaling method of the EINT17.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
FLTEN16 [3] Filter Enable for EINT16 0 = Disable 1= Enable
EINT16 [2:0] Set the signaling method of the EINT16.
000 = Low level 001 = High level 01x = Falling edge triggered
10x = Rising edge triggered 11x = Both edge triggered
4) (EINTFLTnN)
EINTFLTNn EINT[23:16] 8 n 0~3 EINTFLTO
EINTFLT1
(5) (EINTMASK)
EINT[23:4]
(6) (EINTPNDnN)
EINT[23:4] 0
Register Address RIW Description Reset Value

EINTPEND 0x560000A8 | RW External interupt pending register 0x0
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EINTPEND Bit Description
EINT23 [23] 0 = Not requested 1= Requested
EINTZ22 [22] 0 = Not requested 1= Requested
EINT21 [21] 0 = Not requested 1= Requested
EINTZ20 [20] 0 = Not requested 1= Requested
EINT19 [19] 0 = Not requested 1= Requested
EINT18 [18] 0 = Not requested 1= Requested
EINT17 [17] 0 = Not requested 1= Requested
EINT16 [16] 0 = Not requested 1= Requested
EINT15 [15] 0 = Not requested 1= Requested
EINT14 [14] 0 = Not requested 1= Requested
EINT13 [13] 0 = Not requested 1= Requested
EINT12 [12] 0 = Not requested 1= Requested
EINT11 [11] 0 = Not requested 1= Requested
EINT10 [10] 0 = Not requested 1= Requested
EINT9 [9] 0 = Not requested 1= Requested
EINT8 [8] 0 = Not requested 1= Requested
EINT7 [7] 0 = Not requested 1= Requested
EINTE [6] 0 = Not requested 1= Requested
EINTS [5] 0 = Not requested 1= Requested
EINT4 [4] 0 = Not requested 1= Requested

Reserved [3:0] 0

3

(1) set_external_irq

int set_external_irq(int irg, int edge, int pullup);

(a)irq
(b) edge

(c) pullup

irq

s3c2410

/RJARMO-EDU/kernel/arch/arm/kernel/irgs.h

S3c2410

IRQ_EINTS5

edge

EXT_LOWLEVEL

EXT_FALLING_EDGE EXT_RISING_EDGE EXT_BOTH_EDGES
GPIO_PULLUP_DIS

GPIO_PULLUP_EN

GPIO_PULLUP_EN
GPIO

EXT_HIGHLEVEL
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(2) request_irq
int request_irg(unsigned int irg, void (*handler)(int,void *,struct pt_regs *),
unsigned long irq_flags,const char * devname, void * dev_id);

(@) irg IRQ

(b) handler ISR

(c) irgflags “¢ ??SA SHIRQ
SA_INTERRUPT SA_SAMPLE_RANDOM

(d) devname

(e) dev_id ID void
IRQ
0 0
Dev_id cookie
dev_id
SA_SHIRQ
SA_INTERRUPT
SA_SAMPLE_RANDOM
IRQ_SHIRQ dev_id NULL IRQ
irq NR_IRQS handler NULL -22
(3) enable _irq
void enable_irg(unsigned int irq);
irq set_external_irq
(4) disable_irq
void disable_irg(unsigned int irg);
enable_irg
(5) free_irq
void free_irg(unsigned int irq, void *dev_id);
register_irq() register_irq()
irg register_irq() IRQ dev_id register_irq()
ID register_irq() NULL NULL dev_id

rmmod
insmod
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set_external_irq
/RUIJIARM9-EDU/kernel/arch/arm/mach-s3c2410/irg.c
/RUIJIARM9-EDU/kernel/arch/arm/kernel/irg.c

4
1)
2 C
3
ARM IRQ
@ SRCPND IRQ 1
IRQ enable ISR
2) IRQ IRQ
FIQ ARM  FIQ IRQ IRQ
INTMASK IRQ FIQ disable FIQ
GPF5 EINT5 GPF
1 testirg_init register_irq irq
set_external_irq -22  EINVAL
2 testirq_interrupt()

GPF5 EINT5
3 insmod ESC
cat /proc/interrupts

1 S3c2410
2 set_external_irq()
3 INTPND




