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candy@ubuntu:~/ics/linking$ readelf -h main.o
ELF Header:

Magic: 7f 45 4c 46 02 01 01 00 00 00 00 00 00 00 00 00

Class:

Data:

Version:

0S/ABI:

ABI Version:

Type:

Machine:

Version:

Entry point address:

Start of program headers:
Start of section headers:
Flags:

Size of this header:

Size of program headers:
Number of program headers:
Size of section headers:
Number of section headers:

Section header string table index:

ELF64

2's complement, little endian
1 (current)

UNIX - System V

0

REL (Relocatable file)
Advanced Micro Devices X86-64
0x1

0x0

0 (bytes into file)

1400 (bytes into file)

0x0

64 (bytes)

0 (bytes)

0

64 (bytes)
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Section Headers:

Offset

]

1

8

4

Vis

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

[Nr] Name Type Address
Size EntSize Flags Link Info Align
[ 9] NULL P000VVNNAVNAVAA 0VVPAVVLO
00000000 0A0V0N0RY 0VVPPVVVNVAVVVBLO (7] 7]
[ 1] .text PROGBITS P0000V0NPVPVNNORD 0P0ADR40
00P00RNPRARNPR51 0POPVARARVARRVALAD AX (] 4]
[ 2] .rela.text RELA PON0VPNDNVVVOVAY 00PAD4a8
PP000PNPAVVNAN1S 0VPPVVVVVAVRVB18 I 10 1
[ 3] .data PROGBITS 0000000000000000 0VVEVB94
000000V RARNBRAC POPVOPVOVADRALAD WA (] ]
[ 4] .bss NOBITS V0P0PVNPVPNNPVRD 0P0ABRa0
0000¢ Symbol table '.symtab' contains 23 entries:
[ 5] .comm  Num: Value Size Type  Bind
boo0e 0: 0000000000000000 ® NOTYPE LOCAL
[ 6] égggz 1: 0000000000000000 ® FILE  LOCAL
(71 note 2: 0000000000000000 ® SECTION LOCAL
00000 3: 0000000000000000 ® SECTION LOCAL
[ 8] .eh f 4: 0000000000000000 @ SECTION LOCAL
0000¢ 5: 0000000000000004 4 OBJECT LOCAL
[ 9] .rele 6: 0000000000000008 4 OBJECT LOCAL
0000¢ 7: 0000000000000004 4 0BJECT LOCAL
[10] .symt 8: 0000000000000013 19 FUNC  LOCAL
] ?gffi 9: 0000000000000008 4 OBJECT LOCAL
20000 10: 000000000000000C 4 OBJECT LOCAL
(12] . shst 11: 0000000000000010 4 OBJECT LOCAL
0000¢ 12: 0000000000000000 ® SECTION LOCAL
13: 0000000000000000 ® SECTION LOCAL
14: 0000000000000000 @ SECTION LOCAL
15: 0000000000000000 ® SECTION LOCAL
16: 0000000000000004 4 OBJECT GLOBAL
17: 0000000000000000 4 OBJECT GLOBAL
18: 0000000000000000 4 OBJECT GLOBAL
19: 0000000000000000 19 FUNC  GLOBAL
20: 0000000000000026 43 FUNC  GLOBAL
21: 0000000000000000 ® NOTYPE GLOBAL
22: 0000000000000000 ® NOTYPE GLOBAL
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Name

main.c

global_static_uninit
global_static_init_o
global_static_init_1
global_static_func_def
local_static_init_1.1933
local_static_init_0.1932
local_static_uninit.1931

global_uninit
global_init_0
global_init_1
global_func_def

main
_GLOBAL_OFFSET_TABLE_
global_func_decl_with_ref
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code/link/elfstructs.c

typedef struct {
int  name; /* String table offset */
char type:4,  /* Function or data (4 bits) */
binding:4; /* Local or global (4 bits) */

char reserved; /* Unused */
short section; /* Section header index */
long value; /* Section offset or absolute address */
long size; /* Object size in bytes */
} E1£f64_Symbol;
code/link/elfstructs.c
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#include <stdio.h>
int sum(int a, 1nt b);
int foo(int ¢, int d):

{£.data {£.rodata {£.bss & {E.strtab

COMMON

static 1nt g_A = 2;
int g_B = 3;

static 1nt g_C;

int g_D;

int main(Q) {
static int j;
static int v = 2;
int 1;
printf("%d\n", sum(j, v)
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code/link/elfstructs.c

typedef struct {
long offset; /* Offset of the reference to relocate */
long type:32, /* Relocation type */

symbol:32; /* Symbol table index */
long addend; /* Constant part of relocation expression */
} E1f64_Rela;

code/link/elfstructs.c
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foreach section s {
foreach relocation entry r {
refptr = s + r.offset; /* ptr to reference to be relocated */

/* Relocate a PC-relative reference */

if (r.type == R_X86_64_PC32) {
refaddr = ADDR(s) + r.offset; /* ref's run-time address */
*refptr = (unsigned) (ADDR(r.symbol) + r.addend - refaddr);

1
2
3
4
3
6
7
8

/* Relocate an absolute reference */
if (r.type == R_X86_64_32)
*refptr = (unsigned) (ADDR(r.symbol) + r.addend);
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