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#define LINUX_REBOOT_MAGICI

#define

#define LINUX REBOOT |
#define LINUX REBOOT
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Execution View

ELF Header

ELF Header

Program Header table
(Optional)

Program Header table

Section 1

Segment 1

Section n

Segment n

Section Header table
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Elf_Ehdr

e_ident[EI_NIDENT]
e_type
e_machine
e_version
e_entry
e_phoff
e_shoff
e_flags
e_ehsize
e_phentsize
e_phnum
e_shentsize ELf_Phdr
e_shnum ELF Header p_type
e_shstrndx p_vaddr
p_paddr
Program Header Table * p_filesz
optional . p_memsz
p_flags
p_align
—_—
E1f_Shdr
sh_name
sh_type
sh_flags
sh_addr
sh_offset ==
sh_size
sh_link
sh_info
sh_addralign
sh_entsize
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e_ident  gEdy, AFHRERSE ELF X Ox7f, ELF
e_type SRR ET_EXEC
e_machine {5581 EM_AMDG64
e_entry | \[Ahik, MXMHIIEFFBRHITIES | _Start
e_phoff  |program Headers TE X FHIRTE

e_phnum  |program Headers R4 &

e_shoff

e_shnum

e_shstrndx | section Header F#FEXRTE Section

Header Table FHYZ=5]|
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#define Ehdr E1f64 Ehdr
#define Phdr E1f64 Phdr
#define ELFCLASS ELFCLASS64

uint8 t elf magic[] = {Ox7f,'E"','L",

=L }'

uintptr t elf loader(uint8 t *elf hase} {

ELf_Ehdr

e ———
e_ident[EI_NIDENT]

assert(elf_base != NULL); e_type

e_machine
/* parse header */ ,
Ehdr *header = (Ehdr*)elf base; e_verston
assert(memcmp(header->e ident, elf magic, sizeof(elf magic)) == 0); e_entry
assert(header->e machine == EM RISCVJ = ¢ _phoff
assert(header->e ident[EI CLASS] == ELFCLASS); i e_shoff
assert(header->e type == ET_EXEC || header->e_ type == ET_DYN); _ﬂ

e_flags
/* find segment */ e ehsize
Phdr *segments = (Phdr*)(elf _base + header->e phoff); _h tsi
size t phnum = header->e phnum, ldnum = ©; e_phentsize
Log("find %p segment(s) from elf", phnum], e_phnum
assert(phnum) ; e_shentsize
/* load segment to memory */ e_shnun
for (int i=0; i < phnum; i++) { e_shstrndx

Phdr *segment = &segments[i];

}

Log("load %p segment(s)",

/{/ ignore p type etc.
uint8 t *dst = (uint8 t*)segment->p vaddr,
*src = elf base + segment->p offset;
size t len = segment->p filesz,
remain = segment->p memsz - len;

if (segment->p type == PT LOAD) {
panic_on(!dst, "wrong vaddr");
panic_on(segment->p filesz > segment->p memsz,
assert(len);

memcpy(dst, src, len);

memset (dst+len, '\0', remain);
Ldnum++;

1ldnum) ;

return header->e _entry;

"wrong filesz");

ELF Header

Program Header Table
optional

Section 1

Section n

ELf_Phdr 1R

E1f_Phdr
L

p_type
p_vaddr
p_paddr
p_filesz
p_nemsz
p_flags

p_align
—
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switch (c) {

void printf (const char *format, ...) { case 'd':
char **arg = (char **) &format; ey
int C; Eﬂ?E X .
char buf[20]: itoa (buf, ¢, *((int *) arg++));
arg+t; J p = buf;
it goto string;
while ((c = *format++) I= 0) { reak;
if (c != '%'") case 's':
putchar (c); D = farg
else { if (! p)
char *p, *p2; p="(null)";
int padd = 0, pad = 0;
string:
¢ = *format++; for (p2 = p; *p2; p2tt);
if (c="'0") { for (; p2 < p + pad; p2+t)
padd = 1; hp{tc?zr)(pad@ 13 M REL
5 ! , while (*p
¢ = *format++; N
) break;
if (¢ »>='0' &@ ¢ <= '9') { default
pad = ¢ - '0"; putchar (*((int *) arg+t));
¢ = *format++; break;
} }

https://www.gnu.org/software/grub/manual/multiboot/multiboot.html
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