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TEERRTOHRTH 5.

e_ident
e_entry
e_phoff
e_phentsize

physical p_type
header; p_offset
re: execution p_vaddr

code p_filesz
p_memsz

p_flags

p_type

physical p_offset

header; p_vaddr
re: program p_filesz
data | p memsz
p_flags

code

data

Pic.2 ELF Execution File Format
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do_execve()

search_binary_handler() do_load_elf_binary()

ELF header analyz e

read Progheader

ik

read exec

open_namei

interpreter
type header read exec

flush_old_exec

setup_arg pages

do_mmap

fput

il
i

load_elf interp
dynamic link

map dynamic_linker

compute_creds

set_brk

padzero

start_thread .
(set IP.SP) IP= entry of interpreter

I

Pic.3 Control Flow of Elf Binary Loader
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Pic.4 ELF binary format loader (1)
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execute
user program

linux kernel

bootstrap
dynamic linker
/lib/ld=linux.so

Set Enviroments
LD_LIBRARY_PATH

00000000000000000

re—start
user program

Pic.5 ELF binary format loader (2)
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TVWDIRHEZFER LT, T X TOFMHEBEB R WRVIRILIZ
SThE, BEUEFL TV F%}%)4’f~~/75>%ﬁﬂ
FRTDZEMFREE RDMENR D 5.

52 REERICSEET 3FE

%9, LD LIBRARY PATH BREEZEHICIEH LT, X617
FTEIT, WBLERBEEFT V2 FOBRELOT L
ZDHBT UL, EOT KL AEICABF M TR —7
LZETRD. L, Zo7Fu—Fi, AR
OIRFEENEN I D Z EIIARTRETH 5 72 ETM:
DINE .

com_lib

MEMORY

Pic.6 Forcussing on LD LIBRARY PATH in Enviroments

B 7 12779 mm_struct AEERICIE, A A—VDa—FN&T
— X DR E ST DRA VEBNFET D, b0
23593732 DI, ELF FATA A — P DB~y XG0 IA
FNT, TENOEDONIBRARTHT0 76087 v
UIRT R ADRET R ALYy I EETH
5. ZOFFFEIIFIZ, KI8T 7ukAn Y ) —IZH+%
vm_area_struct 235X E X4, 7 BB ADR—TUT — T NNNE
Eéi’bék%f&)é mm_struct HEEICIL, ZoTwr s

WZEIND/RT A =5 LR ﬁ?5T4/ﬁ%
aij’bfk\é.

struct mm_struct {
struct vm_area_struct * mmap;
struct tb_root mm_rb;
struct vm_area_struct * mmap_cache;
unsigned long (*get unmapped_area) (struct file *filp,
unsigned long addr, unsigned long len,
unsigned long pgoff, unsigned long flags);

void (*unmap_area) (struct vm_area_struct *area);
unsigned long mmap_base; /* base od mmap area */
unsigned long free area cache;
pgd t* ped; /* page graobal directory */
atomic_t mm_users;
atomic_t mm_count;
int map_count;
struct rw_semaphore mmap_sem;
spinlock t page table lock;
struct list_head mmlist;
unsigned long start code, end code, start data, end data;
unsigned long start_brk, brk, start_stack;
unsigned long arg_start, arg_end, env_start, env_end;
unsigned long rss, anon_rss, total vm,

locked vm, shared vm;
unsigned long exec_vm, stack vm, reserved vm,

def flags, nr ptes;

unsigned long saved auxv[42]; /* ELF interpreter info.*/
unsigned dumpable:1;
cpumask tcpu vm mask; /* CPU mask */
mm_context_t context; /* specific MM context */
unsigned long swap_token_time;
char recent_pagein;
int core_waiters;

/* list of VMAs */

/* number of VMAs */
/* semaphore */
/* TBL lock */
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core_startup_done:
core_done:
rwlock t
struct kioctx
struct kioctx

ioctx_list lock;
*ioctx_list;
default_kioctx;

Pic. 7 mm_struct / linux2.6

struct vm_area_struct {
struct mm_struct * vm_mm;
unsigned long vm_start;
unsigned long vm_end;
struct vim_area_struct *vm_next;
pgprot_t vm_page prot; /* access permissions */
unsigned long vin_flags; /* flag */
struct rb_node vm_rb;
union {
struct {
struct list_head list;
void *parent;
struct vim_area_struct *head;
} vm_set;
struct prio_tree_node prio_tree_node;
} shared; /* address space link */
struct list head anon_vma_node;
struct anon_vma *anon_vma;
struct vm_operations_struct * vm_ops; /* vm operation */
unsigned long vm_pgoft;
struct file * vm_file;
void * vm_private_data;

Pic.8 vin_area_struct / linux 2.6
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n

virtual memory space virtual memory space
2

ELF ELF ELF

library location —>¥ame memory address ‘

A 4 A 4

HOST com | com | com
0s lib#1 | lib#2 | lib#3

logical memory

Pic.9 Realization image
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Pic.10 Collection and management of library data in
collaboration with the host OS and the VM OS side
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