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BIOS.LD

linux  gnu

arm-df-gcc HEADS © Mikefile
CROSS = arm-df-
CC = $(CROSS)gce
AS = $(CROSS)as
AR = $(CROSS)ar
LD = $(CROSS)Id
NM = $(CROSS)Nm
RM = rm

OBJCOPY = $(CROSS)objcopy
BIN2C = ./toolghbin2c
ZIP = gzip

CFLAGS = -fno-builtin -nostdlib -Wall -O2 -fomit-frame-pointer -I.
AFLAGS = -mapcs-32 -msoft-float -mno-fpu -I.
LDFLAGS= $(CFLAGS) -WI,-ef2flt

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

%.0: %.S
$(CC) $(AFLAGS) -c -0 $@ $<

linux Makefile
linux
.S
arm-elf-gcc -mapcs-32 -msoft-float -mno-fpu -1. -c -0 HEAD.o HEAD.S
“ Using and Porting the GNU Compiler Collection”

-mapcs-32 32
APCS-32 -msoft-float —-mno-fpu
arn-df-gcc
uClinux arm-elf-gcc linux man arm-df-gcc
gce arm-elf-gcc gce ARM
gce
gce &
GNU C compile

Compilation can involve up to four stages. preprocessing, compilation proper, assembly and
linking, aways in that order. For any given input file, the file name suffix determines what kind of
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compilation is done:

® C source; preprocess,

® C C++ source; preprocess, compile, assemble

® .cc C++ source;, preprocess, compile, assemble

® .cxx C++ source; preprocess, compile, assemble

e m Objective-C source; preprocess, compile, assemble

® preprocessed C; compile, assemble

® i preprocessed C++; compile, assemble

® s Assembler source; assemble

® S Assembler source; preprocess, assemble S

® h Preprocessor file; not usually named on command line

® other An object file to be fed straight into linking. Any file name with no recognized

suffix is treated this way.
file.s
Assembler code.
file.S
Assembler code which must be preprocessed.
arm-df-gcc asld
4 head.S preprocess head.s
head.S /*Copyright*/ include
arm-df-gcc arm-ef-gcc arm-ef-as
head.o
“ ” globl  .section  stext:

beq 1f

1.2 Thegnu Assembler

GNU
.S .0
.globl “ The gnu Assembler”
.globl
GAS
HEAD.S
.globl symbol Id

Jong expressions ant

aign exp
Labd: symbol label
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0 1. 2 10
012 .9 “N” N O
9 “ Nb” 113 ” 113 Nf" “ ”
HEAD.S
HEAD.S ARM
GOOGLE
.section
.Section
ARM HEAD.S .section
.section ARM “ " ARM
RO RW Z GNU
ro_base rw_base entry
ARM ARM
001 http://bbs.edw.com.cn/dispbbs.asp?boardl D=20& | D=28310& page=1 001 ARM
GNU
001 GNU ARM
bios bootloader bios
object Makefile object
bootloader
bios HEAD.S ©
HEAD.S ARM bios
HEAD.o HEAD.o
bios
2.1 HEAD.o ——ELF
GNU tools ARM df
section GNU tools
.0 df aout
ELF (Executable and Linking Format) UNIX
usL) (Application Binary Interface(ABI)
(T1S) ELF 32 INTEL
arm axf df
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arm GNU ©
211 df
ef gnu ——object Object
1 (relocatable) (relocatable)
object
bios
2. (executable) (executable)
exec(BA_OS) df
3. object object
[ Id(SD_CMD)]
object object
object
df df object
df
1: Object
Linking Execution
ELF header ELF header
Program header table (optional) Program header table
Section 1 Segment 1
Segment 2
Section n
Section header table Section header table (optional)
df ELF header 52
16 “
ELF 32 64
elf header ELF
OBJECT
program header table  section header table
, ELF HEADER
section header table
program header table
section header table (compiler)
(linker) program header table (loader) object program
header talbe section
header table
section header table section

-5- WWW.Segjia.com



ARM

002

duyunhai @hotmail.com

df
ultraedit HEAD.o

2.1.2 ELF header

unsigned char e_ident[EI_NIDENT];
EIf32_Half e type;

EIf32 Haf e maching;

ElIf32_Word e _version;

EIf32_Addr e _entry;

EIf32_Off e_phoff;

header df 52 0x00 0x33
ELF Header
#define EI_NIDENT 16
typedef struct {

EIf32_Off e shoff; [* section header table */
Elf32_Word e flags;
Elf32_Haf e ehsize
EIf32_Haf e phentsize;
ElIf32_Half e phnum;
EIf32_Half e shentsize; I* section header */
EIf32 Half e shnum; /*section header table  section header */
ElIf32_Half e_shstrndx;
} EIf32_Ehdr;
http://www.muppetlabs.com/~breadbox/software/ELF. txt
2 bios head.o
) UltraEdit-32 - [D:EmbeddedsYs' ARM: Bootloader HHbios' head.o] j =10l x|
A rprE GERE 2R WEE ZEW BRI JRY BM ERE B0 #FEH =12l x|
¢ D SR =B = = = = [|xide

bios. 'b1:n| bics I Makefile I readelf head. txt head o

00000000k
000000100
000000200 :
00000030k :
00000040h: C4 FO SF ES
00o00050nh: €0 00 SF ES <0 10 SF ES CO 30 SF ES 01 00O
00000060L: OE OO0 OO OA O3 00 51 E1 04 20 50 34 04 20
00000070h: O OO0 OO 3A AS 10 SF ES5 00 20 A0 E3 01 0O
0o0o000080n: 04 =20 83 34 10 00 OO0 3A OO0 QO OF E1 1F OO
0o0o00o020n: 13 10 80 E3 01 FO 2% E1 &5 DO 5F ES 11 04
000000&a0n: OO0 10 AQ E3 O1 2C a0 E3 04 10 50 E4 01 20
000000k0OR: 1B OO0 OO0 1A OO0 OO0 A0 E1 S0 0O SF ES 0O 20
000000cOn: 06 20 82 E3 00 20 80 ES FE FF FF EE 00 30
000000d0wL: 35 00 9F ES S50 10 SF ES 00 10 50 ES 11 04
000000e0hn: OO0 10 AQ E3 O1 2C A0 E3 04 10 50 E4 01 Z0
000000f0h: 2B OO0 OO0 1A OO0 OO0 A0 E1 10 0O SF ES 0O 20

01 00 28 00 01 00 OO0 00 00 00 OO0 OO 00 o0
oo oo 0 34 00 00 00 00

65 01 00O OO0

42 46 01 01 01 61 00 OO OO0 OO OO0 00 00 Qo

50
51
53
co
AD
=F
S0
aO
LD
5z
=ln]

:
; BRVE KB LR . s

El ; 7Jia°ﬁ OJi“‘ .P?

34 ;i Q7 7. ?
El ; ...:7M8. &..37
E3 LI I
E3 s 2. A

Ez ., & ..€7 R?
ES : cuvnn. e 8, MF
EL H#r €§1|:t 20fE
E3 ; =.

00000100k: 06 20 82 E3 00 20 80 ES 03 FO A0 E1 10 00 OO 0O . edFo
00000110k: 00 00 FF 03 S0 FF FF 87 00 00 OO0 00 00 00 OO0 0O g I—
-
4« | :
INEEEERNI (& 0H, 0, o Dos [B: 2003-9-22 19:55:28 [ REE: 52 fhh 2

-6-

WWW.Segjia.com



ARM 002

duyunhai @hotmail.com

2 ultraedit

ELF_header linux

HEAD.o

readelf

[root@dudoo bios)# readelf -a head.o

hod root@dudog:/hios = =%
| P &mEE  &HEY)  BRD HIe  #EH
é[rnnt{fﬂ:ludon bios]# readelf —-a head.o E
iELF Header:
| Mgic: 7f 45 4¢ 46 01 01 01 61 00 00 00 00 00 00 00 00
Class: ELF32
Data: 2's conplement, little endian
Version: 1 {current)
05/ ABI : ARM
ABl Version: 0
Type: REL (Relocatable filel}
Michine: ARM
Version: 0«1
Entry point address: Ox0
Start of program headers: 0 Cbytes into file}
Start of section headers: 360 (hytes into filel
Flags: Ox0
Size of this header: 52 (bytes)
Size of program headers: 0 Chytes) [
Munber of program headers: 0 Z
Size of section headers: 40 (bytes} |
| Mumber of section headers: B
| Section header string table index: 5
L S g
3 linux readelf head.o
ultraedit readelf
section header
Start of section headers: 68 01 00 00 360
Size of section headers: 28 00 40
Number of section headers 08 00 8
* " readelf

section header table

e_shoff section header table

2.2.3 Section header table

ef header
Section header table Object

resdelf

Start of section headers

section header table
Section
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r

E’ rooti@dudon:/bios

Mumber of program headers: 0
| Size of section headers: 40 (hytes)
| Munber of section headers: B

Section header string table index: 5

|Section Headers:

[Mr] Mane Type Addr
[ 01 ML 00000000
[ 1] .text PROCBITS 00000000
[ 2] .rel.text REL 00000000
[ 3] .data PROCBITS 00000000
[ 4] .bss NOBITS 00000000
[ 5] .shstrtab STRTAB 00000000
[ 6] .symtab SYMAR 00000000
| [ 71 .strtab STRTAB 00000000
|Mey to Flags:

I Cinfo), L {link order}, G (group), x {unknown)

4  linux readel f

[fﬁ;:m.m,, FIRE HENY RO ERG  HEE

off

000000
000034
0004a4
000130
000130
000130
000Za8
000408

Size

000000
noonfe
000070
D00000
000000
000036
000160
D0009s

Wiwrite), A (alloc), X (execute}, M{merge}, 5 (strings}

head.o  section header table

O fextra (B processing required) o (08 specificl, p (processor specific}

- %

E:
ES Flg Lk Inf Al
00 0o 00
00 AX 0 0 4
08 6 1 4
o0 W0 01
o0 W o 0 1
00 0o 01
10 7 d 4
00 0o 01

]

:?

|

8

.data .bss bios

section header
section header

section header table

section

elf header Number of section headers 8
section section object head.o
ARM text
4 HEAD.o 8 section section
section header table
table 8 40 section header
section
elf header section header table
section header section header
df
section
Section header read| ef

typedef struct {
EIf32 Word sh_name;
EIf32 Word sh_type;
EIf32_Word sh_flags;
EIf32_Addr sh_addr;
EIf32_Off sh_offset;
EIf32 Word sh_size;
Elf32_Word sh_link;
Elf32_Word sh _info;
EIf32_Word sh_addrdign;
EIf32_Word sh_entsize;
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} Elf32_Shdr;
sh name sh type sh offset
® sh name section section section
® sh type sections
® sh_offset section ( )
df section
df gcc object
section
GNU object
—df df
GNU object section!
section section sectin
2.2 section
HEAD.o 8 section 4

[Nr] Name Type Addr Off Size ES Hg Lk Inf Al

[ O] NULL 00000000 000000 000000 00 0O 0O

[ 1] .text PROGBITS 00000000 000034 0000fc 00 AX 0O 0 4

[ 2] .rel.text REL 00000000 0004a4 000070 08 6 1 4

[ 3] .data PROGBITS 00000000 000130 000000 00O WA 0 0 1

[ 4] .bss NOBITS 00000000 000130 000000 L0 WA 0 0 1

[ 5] .shstrtab STRTAB 00000000 000130 000036 00 0 01

[ 6] .symtab SYMTAB 00000000 0002a8 000160 10 7 d 4

[ 7] .strtab STRTAB 00000000 000408 000099 00 0 0 1
o section
o text section Ttext' ! RO
o .rel text section text
[ .data sections

RW
o .bss sectiopn
0 section
Zl
] section ROM
bin section

The gnu Assembler

An object file written by as has a least three sections, any of which may be
empty.These are named text, data and bss sections.
Within the object file, the text section starts at address O, the data section follows,
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and the bss section follows the data section.

gcce object section  text, data
and bss sections ARM RO,RW,ZI|
object text 0x0 data bss ARM
bios object setup.o  hios.o
.shstrtab  .symtab .strtab section el text
text .data .bss section section  HEAD.o
.rodata
.rodata section
objdump section section
.rodata 5

r = R
od root@dudon Shiosseip

| B HHRE) BRN S0  HHG W

E[runt@iud{m setupl# objdunp —h setup.o Ead
Esetup.n: file format elf32-1ittle
|Sections:
(Tdx Mane Size WA LM File off Algn
| 0 .text 00000960 00000000 00000000 0DOD0D34 22
COWTENTS, ALLOC, LOAD, RELOC, READCMLY, OOCE
1 .data 00000000 00000000 00000000 QDO00994  Z*H)
CCWNTENTS . ALLOC, LOAD, DATA
2 .bss 00000000 0DOO0DOOD 00000000 0D0D00G94  Z)
ALLOC
3 .rodata 000002ed4 00000000 0DOOOO00  0DOD0G94 2] B
; CCWNTENTS, ALLOC, LOAD, READCRLY, DATA i
Eﬂnt@ﬁudﬂn se tup ] # ﬂ

5  objdump bi og/setup/setip.o section

section text .rodata .data .bss .rodata text
ARM 3 RO RW 2zl
HEAD.S .section ©

For ELF targets, the assembler supports another type of .section directive for
compatibilitywith the Solaris assembler:
.section "name" [, flags...]
Note that the section name is quoted. There may be a sequence of comma separated
flags.
#alloc section is dlocatable
#write section is writable
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Hexecinstr section is executable

OK, HEAD.S
“ gcc
section text .data .bss ARM
RO RW ZI section "
section RO,RW.ZI
bios object
section ro_base rw_base entry
GNU ld——
Id object
section as df
object GAS

|d moves blocks of bytes of your program to their run-time addresses. These blocks dide
to their run-time addresses as rigid units; their length does not change and neither does the
order of bytes within them. Such arigid unit is called a section. Assigning runtime addresses
to sectionsis called relocation.

Id section object sectin
section
relocation
bios Makefile
bios: $(OBJ)
$(LD) -p -X -T biosld $(OBJ) -0 bios

OBJ = head.o bios.o gunzip.o utils.o console.o bioscall.o sysinit.o biosapi.o setup.o fdisk.o

tftp.o

OBJ
biosld
3.1biosld

bios.Id HEAD.S Makdfile
OUTPUT_ARCH(arm)
ENTRY (stext)
SECTIONS
{

.text 0x01000000 : { /* Redl text segment */
_text = /* Text and read-only data  */
*(.text)
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*(.rodata)
.=ALIGN(4);

_etext = ; /* End of text section

.data 0x03fe0000 : {
__data_start = .;
*(.data)

.= ALIGN(4);
_edata=

Jbss: {
__bss start = ;
*(.bss)
.= ALIGN(4);
_end=;

* BSS

.Stack 0x03fe1000 : {

__stack = .; /¥ STACK

15

Using l[d——The GNU linker

linker

google

*/

*/

*/

The main purpose of the linker script is to describe how the sections in the input files should
be mapped into the output file, and to control the memory layout of the output file.

-12 -
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linker script format
biosld bios Id
® OUTPUT_ARCH(bfdarch) Specify aparticular output machine architecture.
arm
® ENTRY(symbol) bios

head.S stext
® SECTIONS The SECTIONS command tells the linker how to map input sections into
output sections,and how to place the output sections in memory.

3.2 SECTIONS
SECTIONS
SECTIONS

{

sections-command
sections-command

sections-command ENTRY output section

ENTRY

section [address]

{
output-section-command
output-section-command
}
.text section ©
.text 0x01000000 : { /* Real text segment */
_text = ; /* Text and read-only data  */
*(.text)
*(.rodata)
.= ALIGN(4);
_etext = ; /* End of text section */
}
text 0x01000000 ro_base
_text =
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0x01000000 _text HEAD.S
text ARM [Image$$RO$SBase|
_etext = . _etext
text 0x01000000 text
.rodata ARM [Image$s$ROSILIMIT]
.= ALIGN(4);
*(.text) *(.rodata) input section description
* object text .rodata
ARM
.data .bss .Stack text HEAD.S
__bss start _end
.data 0x03fe0000 : {
__data start = ;
*(.data)
.=ALIGN(4%);
_edata=
}
0x03fe0000 rw_base HEAD.S
__data start _edata
bss: {
__bss start=.; /* BSS */
*(.bss)
.=ALIGN(4%);
_end=;
}
.bss RW
stack
.stack 0x03fe1000 : {
__stack = ; f* STACK */
}
0x03fe1000 __stack=0x03fe1000 HEAD.S
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bins:

0

1

4

b -

WHHE)  HIBE  HENV

Hin(@  FEG A
[root@udoo bios]d objdunp -h bios

file format elf32-little

Sections:
ldx Mame
SJext
g lue _7
g lue _Tt

Jdata

bss

stack

Size
O000E33 ¢
CONTENTS
Q0000000
CONTENTS
Q0000000
CONTENTS
QO000O00
CONTENTS
Q0000000
ALLOC
Q0000000
CONTENTS

Wit LM File off
01000000 01000000 O000B000

» ALLOC, LOAD, READCMNLY, CCOE

0100833c 0100833c 0001033 c

» ALLOC, LOAD, READOMNLY, (ODE

0100833c 0100833¢ 0001033 ¢

o ALLOC, LOAD, READOMNLY, (ODE

03fe0000 03 fe0000  ODO1R000

o ALLOC, LOAD, DATA

03fe0000  03fe0000  ODO1R000

02fel000 03fel000  OO01R000

Algn
2¥%2

2%%2
2%¥2
24
2%H)

2EH)

I££Putﬁﬁudnn bios]H

I:J noi |

6  objdump bios section
.glue 7 .glue_ 7t
“ " objcopy
bios 4 section
text .data .bss .stack ARM .Stack
object section
bios ARM text .data .bss RO RW z
113 N1 b 1] 0 ”
GNU  .text .data .bss
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.data RW
text
.stack .rodata RO
Zl .bss
N>
bss P!
text Toia
RO/ -rodata : RW
text
rodata RO
ZI
bios .bss
.data RW
text
.rodata RO
object
7
bios
object C
object text config.h
003
GNU tools ARM
001
ARM 003
byebye
duyunhai@hotmail.com
wwww . seajiia.com
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