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3ùpù�a��©�öéu Linux e®??§�°æØã"Ó�a
� GUN ^� Emacs �ö�#Ñøz"vkù�õUr��?6ì§·Ø
�U�¤ùé·5`“LuE,”�“LATEX2e”�©��?�"3ùp�a�
#Ñ�ü�^� LATEX2e ��ö�� TEX �ö�#Ñ�z"

1 � !
0 �

ù´��0�Linux e®?�ó�©Ù"ùpkü�ØÓ�“��”5
·^uØÓ�Öö:

�[��: ù���)ºz�Ú�[!&E"ùpb�Öö��k�

 DOS �¡�®?�£§¿�3\�O�ÅþCk Linux ö�X
Ú(¦+\�UØ~¦^§)"Ï��Ø´¤k�<Ñ��XÛ¦
^ Linux ö�XÚ§ùpk��'uXÛ¦^Ä��·-§XªàÚ
� DOS ·-1·-�`²"

¯�`²: XJ\�~:¿���w Linux ®?§S§¿�\��XÛ¦
^ªà§Ä�þ§ùp�´�Ñ Linux Ú DOS ®?�ó�ØÓ§±
�¦\a��¾"
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Linux ®?�ó¦^�� 3 NETWIDE®?ì(NASM)

·�3ùp¦^�®?ì´NASM(Netwide Assembler)"3ùp�N
õá��gNASM� manÃþÚ NASM ©�"—XI�õ&E§��wÚ
^�"

1 � !
��o�ù�Ãþ

�ù�©Ù�Ì�8�´¦®?§S�N´?§§3 Linux þ�N
´¢�§
Ø=3 DOS þ5¢y®??§",	§ùp�ò�\�
'
u Linux �¦^�£(Ø�\®²3[p¦^§
)"

®?§Swå5´�~ �(^{ü��ª�§S�é),cÙ´8c¦
^�?`z�?ÈìÚ�Àzmuóä��¤���?§y¢�¹e§®
?�w� �",
§^®??§k��Ð?´\�±�Ð/
)\�ö
�XÚSØÚ?nì�ó�G¹§¿�®?�ó´ÆSö�XÚSØÚ?
nìó���Ð�{"k�§3 C/C++ §S¥¦^®?�è´�~k�
�?§Ãã"¿�XJ\�§Sý�k“$1�Ý”�I¦§\�±ÏL®
?�ó5`z?Èì�)��è(�,\I�k�ÑÚ�âu5�Ñ'8U
�?Èì�Ð��è")

Ïdùp�8�´“Ç�±�”§
Ø´“Ç�±~”"3ùp·�ò�
è�3 Linux �¸e"�Ø´Linux �¸e|C®? DOS e�®?�¸—
DOS ®?§ DOS �ýì§Ú DOS ©�?6ì"�,§ù�´�¢y®?
�%@�{"ùp�ù�©Ù�Ì��Ï´vkNõXÓ DOS e�[�E
â]�§50�'u Linux eXÛ¦^®?�ó?��è"Ð
§y3·
�3ùpò�\Ä��k' Linux ®?��£"

1 n !
Netwide®?ì(NASM)

3.1 'u®?ì�`²

Linux ö�XÚ¥A�o´%@SC�®?ì´ as Ú as86 §¿�é�
U�k gas §,
§·�ò¦^ NASM §Netwide ®?ì"§¦^ Intel �
{(�§ÒXÓ DOS e�®?ì TASM,MASM ���§¿��{(��
�~�q"(Ã^�&Eµas Ú gas¦^�´AT&T �{,ùÚ Intel ��{
k
ØÓ——Xµ¤k�M�ì/�c7Lk��%§¿�
ö�ê38
�ö�êcÑy"�'�&E��� AT&T �{�¦^Ãþ")
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Linux ®?�ó¦^�� 4 é LINUX e�®?�0�

NASM �~“¤”´Ï�§�£�5(k Linux,Unix Ú DOS ��),§´
gd^�(��¤��)ÚäkéõõU�!rkå�®?óä§��&·
3ùpuL�¿�"

3.2 ·l=é� NASM?

�\SC Linux�ÀJ“muóä”§¿ÀJSC NASM"3�õê
� Linux u1��¥Ñk NASM ù�SC�§¤±§\ØI�e1§"
XJ��w´Ø´\®²SC
§§=I3 Linux e¦^·-“where is
NASM”"ùp´XÛö��Ú½µ

• �m��ªà"£XI��Ä�� Linux ªà¦^E|§��¯ªà
´\�*l——XÛ¦^§1)

• Ñ\ whereis nasm ¿:Â ENTER"

XJ\w�k nasm ��1Xµnasm: /usr/bin/nasm @�L\XÚ®SC

"X´ nasm: ù�L\I�SC NASM"ùpk�
�'�0�2§`
²
XÛSC NASM(½Ù§[!)� Linux¦^��
�']�"

XJ\����#��� NASM ,�¯Õ: www.cryogen.com/Nasm ,½
^ FTP óä^�l·�� Linux º�ÑÖì:
ftp.kernel.za.org/pub/software/devel/nasm/binaries þe1"

1 o !
é Linux e�®?�0�

4.1 DOS Ú Linux e®?�Ì�ØÓ

• éu DOS e�®?§�õê�¹e´�� DOS �ÑÖ�¦¥ä int
21h§Ú BIOS ÑÖ¥äX int 10h Ú int 16h"3 Linux ¥§¤kù

õUÑ´dö�XÚSØ5?n"¤k�(JÑ´d“SØXÚN
^”5¢y�§¿�´\ÏL�ö�XÚSØuÑ¥ä�¦ int 80h 5
�¤"Linux �éu DOS ö�X5`���`:´¤¦^�XÚN^
��§�´¦I�\k�õ�¢�(\ØU�¢X¼ê��
Ä�?
§Vg)"Linux XÚN^ïá©�§?nL§Ú�¤Ù§ó�"

1http:members.save-net.comjko@save-net.comasm/h code tut.htm/#terminal
2http://members.save-net.com/jko@save-net.com/asm/h code tut.htm#installingnasm
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Linux ®?�ó¦^�� 4 é LINUX e�®?�0�

• Linux´��ý�� 32-bit �o�ª�ö�XÚ§¤±ù#N·�
5��
ý��!y�� 32-bit ®?"ù
 32-bit ��è$1u²
¡3/ªS��.¥§ù¿�X\��Ø^ú%S�©ã�¯K"ù
¦?§C��\N´§Ï�\��ØI�^©ãÚ�U©ãM�ì�
ö�§¿�z�S�/�Ñ´ 32-bit �§¿���3S�/�� £
/�Ü©"(XJùp�0�¦\a�(¾§vk'X§\==I�
��ù¦^?§�{ü§¿�k�Ð�õUÒ�±
) :-)

• 3 32-bit ®?�¸e,\¦^*Ð� 32-bit M�ì EAX,EBX,ECX �
�5O��~� 16-bit �M�ì AX,BX,CX ��"

• DOS XÚ®²k�
"§´ 16-bit §¿�®�¢
�ö�XÚ"�
k»´�ç�Ú¨�u 386s �^r�¦^ù�XÚÚþ¡�®?ó
ä"Linux ®?k¢S�¢�A^(Ü©�ö�XÚ�è´^®?�
�§M�°ÄÏ~´^®?�è5?�)"

4.2 ®?§S��Ü©

��®?§S�±©¤nÜ©µ

4.2.1 .data Ü©

ùÜ©�è´^5“(²Ð©zêâ”§�«`{´½Â®kSN�“C
þ”",
ùp½Â��è3§S$1�´ØUUC�§¤±§�Ø´
ý��Cþ".data Ü©�^5��©�¶Ú��º��§¿�\�±¦
^ EQU �é5½Â~þ"3ùÜ©§\�±¦^ DB,DW,DD,DQ Ú DT �
«Î"Xµ

section .data

message db ’Hello world!’ ;(²&E�iÎG’Hello world!’

msglength: equ 12 ;(²iÎG�þ�Ý
buffersize: dw 1024 ;(²��º��SN�1024

4.2.2 .bss Ü©

ùÜ©�è^5(²Cþ"\�±^ RESB,RESW,RESD,RESQ Ú
REST �-53S�¥�Cþ�3�A�S��m"Xe¡��è:

section .bss

filename: resb 255 ;�3255i!
number: resb 1 ;�31i!

3flat mode

�È:o¸ 1 6 � ��:1.0.1



Linux ®?�ó¦^�� 4 é LINUX e�®?�0�

bignum: resw 1 ;�31�i (1�i=2�i!)

realarray: resq 10 ; �3k10����ê|

4.2.3 .text Ü©

3ùÜ©�è´·�¢S?��®?§S�è".text Ü©7I±
(²�Û global _start§§==w�SØ§Sl=pm©"(ùXÓ
3 C ½ Java �ó¥� main ¼ê,=����§Sm©�:")~X:

section .text

global _start

_start:

pop ebx ;ùp´§S¢S�m©Ü©
...

...

...

XÓ\w��§�õê�è�´�~aqu DOS e�®?�{"e¡·�
ò�õ�'5uXÚN^[!¿m©?�\1�� Linux e�®?§S�

4.3 Linux XÚN^

Linux �XÚN^î�5`¦^Ú DOS Ó���{5�¤XÚN^:

1. \òXÚN^Ò�\ EAX ¥ (·�ùp^� 32-bit �M�ì§P4)

2. \òXÚN^�ëê�\M�ì EBX,ECX,��

3. \N^�'�¥ä(éu DOS ´ 21h; Linux ´ 80h)

4. ?n(JÏ~�£�M�ì EAX

ùpk8�M�ì5�;XÚN^�^��ëê"1��ëê�
3 EBX ¥§1��ëê�3 ECX ¥§���ëê�3 EDX,ESI,EDI,Ú�
���M�ì EBP ¥§XJùpk�õ�XÚN^ëê§Xõu8�XÚ
N^ëê§EBX 7I���|XÚN^ëê¤���S�/�(����
ëê��S� ����).�Ø^�dú%§Ï�Ï~Ø��U^õu8
�ëê�XÚN^ —— ¤k�XÚN^ÑUù«�ª5�O§F"ùp
Øò\t
æ"

e¡��
«~�èò�Ï\n)þ¡�Vgµ

�È:o¸ 1 7 � ��:1.0.1



Linux ®?�ó¦^�� 4 é LINUX e�®?�0�

mov eax,1 ; exit �XÚN^Ò
mov ebx,0 ; k��exit��£è0

int 80h ; 80h¥ä§´J2SØ¿`,/æ§$�ù�0

�´\XÛé�XÚN^�Ò§±9§��1�ö�§Ú§�¤^�ë
êºÄk§¤k�XÚN^Ñ3©� /usr/include/asm/unistd.h4 ¥�Ñ§
XÚN^¶Ú�ÒÑ�3ù�©�¥(ù��Ò7L3N^XÚ¥ä 80h c
�\ EAX ¥)",
�
�B¦^§\�±�éLinuxXÚN^L5§ù�
L¥�k�
k^�&E(X,§^�oëê)"�w�eXÚN^L ——
ùpkX sys write(4), sys nice(34) Ú sys exit(1)"��Ñ§��1
�o
Ä�§\�±�w Linux manual pages (Ï~�¡�/manpages0)"ùò
´e¡�Ù!¥!Ø�SN"

4.4 Ö Manpages �

Äk§�m��ªà(½^ CTRL+ALT+F1 ���8�ªà¥���
— X��£ã/.¡U CTRL+ALT+F7 )"y3·����“write”XÚ
N^�¢y"Ñ\ man 2 write¿U ENTER"ùò�mÃþ�¥'u“write”
�1 2 Ü©�SN"

3NAMEÙ!§0�
XÚN^¶ÚXÛ¦^ù�XÚN^ —— �
e¡ù�µ

write - write to a file descriptor

ù´��XÚN^§^5����©�§�\��±^§5�<�
ÀÜ
�¶4þ"“��oç�Uº”�\¯ù�¯K�§\���§3 Linux �
¸e?Û¯ÔÑ�w�´��©�"X¶4§àI!�<Å§��§ù

´AÏ�©�§�¡�“��©�”§�\�±�é©�©���5é§�
?1Ö!�"ù¢Sþ´�
�Ù
)L§§Ï�Ö/�©�´3?§¥
�{ü�ó�§¤±��oØò¤k�¯�ÑU�{ü��ª5?nQ —
ùp·�K
"

e¡§3SYNOPSISÙ!\òw���Jun)��1µ
ssize_t write(int fd,const void *buf, size_t count);

Ð�§XJ\Ã C §òØ2wå5Jun)§Ï�ùp=´�� C �ó
¥�XÚN^½Â"XÓ\w��§§kn�ëêµ©�`²Î§��
´����§��´õ�i!ò��\§o�§��«��ÝAT��

"(DESCRIPTIONÙ!w�·�I��oëê)"©�`²Î(fd)´�
��ê§��(buf)´����S� ����(ù´C �ó¥ * �L�¿
g)"¤±§�´���ê§¿�� size t ��Aa.�ê§ù�ëê�´

4ù�©�ÏØÓ�?nì§
��� ��ØÓ§Ï~ù´��SØ
�èä¥�
include/i386/asm/unistd.h ù�©�

5�©¥�ù�ó�®��

�È:o¸ 1 8 � ��:1.0.1



Linux ®?�ó¦^�� 4 é LINUX e�®?�0�

���ê"ù²(/`²·���n�M�ì EBX,ECX Ú EDX ¥�ë
ê§Ñ´ 32-bit ��/ê"�ª§write XÚN^�£���� EAX : ¢S
�� ê"ù�±^5�y´Ä§S�1�("

y3§·��±�Ñ·�1�� Linux �®?§S�

4.5 3 Linux e� “Hello World!”®?§S

�,§�Ü·��{´�<“Hello world!”iÎ�¶4þ§·�òiÎ
��AÏ�©�`²Î“STDOUT”(IOÑÑ)§ù�`²Î��è�1"e
¡�Ñ�A�®?�èµ

section .data

hello: db ’Hello world!’,10 ; ’Hello world!’\þ1W¿Î
helloLen: equ $-hello ; ’Hello world!’G��Ý

; (ùòé¯3�¡)º)

section .text

global _start

_start:

mov eax,4 ; writeXÚN^(sys_write)

mov ebx,1 ; ©�`²Î 1 ´IOÑÑ
mov ecx,hello ; òhello� £/��\ecxM�ì¥
mov edx,helloLen ; helloLen´��~þ§¤±·�ØI�

; mov edx,[helloLen] 5��Ù¢S�
int 80h ; N^SØ

mov eax,1 ; exit (sys_exit)�XÚN^
mov ebx,0 ; ±�£è05òÑ (Ã�Ø)

int 80h

��ù
§S�è���©�?6ì¥ ( �âg®�UÐ§·ÀJ�?6
ì´ vi ½ SciTE )§¿�òù
�è��3\�[8¹e� (/home/\�^
r¶ ) hello.asm "

4.6 ?ÈÚó�

1. XJ\vk�m��ªà½���§�m��"

2. (�\3�\¤��� hello.asm ©�8¹�Ó"

�È:o¸ 1 9 � ��:1.0.1



Linux ®?�ó¦^�� 5 �õp��Vg

3. ®?§S§Ñ\ nasm -f elf hello.asm

XJk�Ø§NASMòw�\=1��èk¯K"

4. y3Ñ\ ld -s -o hello hello.oùòó�8I©������1
©�"

5. $1\�§S ./hello (�
3�c8¹¥$1\�§S/��§\I
�3�$1�©�¶cÑ\ ./ §Ø��c8¹3\��¸Cþ�|
¢´»¥")

y3§\�±w�¶4ÑÑ Hello world!"6å\�\®²�
1�
�U3 Linux e$1�®?§S!

1 Ê !
�õp��Vg

3·�UY�c§\�U���3c¡� Hello World §S¥�(�è
�1n1) equ $-hello´�o¿g"�N\¬P�§�\^ equ5(²�
�Cþ(O� db§X«~)§\¢Sþ(¶
��~þ"(²iÎG��Ý
���~þ´�~²��§Ï�ù(�§Ø�±�UC"�´ $-hello�
�oU�£“Hello world!”��ÝQº� NASM w�’$’ù�ÎÒ§NASM ò
ù�ÎÒO�¤3®?�è¥�1m©?�S� �(ù��±n)�þ
1(å� �)"¤±l‘$’?~�Cþ�S� �ò¦·���l ’$’ �C
þm©?�i!ê"XJ·��(²��Cþ��k·�¤(²�Ý�S
N§X hello: db ’Hello world!’,10 §@o·�=I3e¡�1Ñ\ helloLen:
equ $-hello 5�� hello 3S�¥¤Ó�i!ê§ùp´ 13 ( linefeed iÎ�
�O�3S).XJ\n)Ø
§vk'X§\=IP4ù´��|©�Ú
�N´�(²G�Ý��{"

XJ\Ø�´{ü��O�§·ò�y\�w�e NASM �©�5�
��õ�&E"XÛ¦^Ù§|©��{·3ùpÒØ30�
"

5.1 ·-1ëêÚæÒ

l DOS �¸e��·-�ëêØ´-<�¯�²{§Ï�^ PSP ó
�7I�Ä¦ã¦þ{ü§ù´�~-<Û£�ó�"3 Linux �¸e§
ù�©{üµ3§Sm©�,¤k�ëê3æÒ¥Ñ���§¤±X���
¦�§=I�¦^ pop �·læÒ¥��§�"

ùpÞ��~f§$1���¡� program �§S¿�§n�ëêµ

�È:o¸ 1 10 � ��:1.0.1



Linux ®?�ó¦^�� 5 �õp��Vg

./program foo bar 42

ù�Òwå5Xe¡��fµ

4 ëê��ê(argc),�)§S¶
§S¶¡ (argv[0])program
1��ëê (argv[1])foo
1��ëê (argv[2])bar
1n�ëê (argv[3])(5¿:ùp´iÎG“42”Ø´êi42)42

y34·����·¶� program �§kn�ëê�§Sµ

section .text

global _start

_start:

pop eax ; ��ëê�ê8
pop ebx ; ��§S¶
pop ebx ; ��1��¢Sëê(‘foo’)

pop ecx ; "bar"

pop edx ; "42"

mov eax,1

mov ebx,0

int 80h ; òÑ

3¤k�ÑÒö��¤�,EAXM�ì¥���SN´ëê�ê8,EBX�
���“foo”�S�� �§ECX ����“bar”S�� � � EDX ��
��“42”�S�� �"ù' DOS 5`§²w�{ü"§4·�=^ 5 1
�èÒ��ëê§¿��±��§�´õ�§,
X3 DOS �¸e§I
� 14 1�è=U����ëê�5¿1n�ÑÒö�­�
1n�ÑÒö
�¥��(ùp´§S¶)"Ø�\k�¿©�nd§Ï~\�±Ó·�y
3��3§S¥�ï§S¶ù�ëê"

5.2 “Procedures” Ú Jumping

5¿µ NASM vk�·�3 TASM ¥¤½Â� procedure �é"ù´
Ï�3®?�ó¥L§Ø´ý¢�3�µ¤k��éÑ´��I\"¤

�È:o¸ 1 11 � ��:1.0.1



Linux ®?�ó¦^�� 5 �õp��Vg

±XJ\����“L§”3 NASM ¥§\Ø^ procÚ endp§
�´^�
�3“procedure”(L§)�èc\��I\5O�(~X§fileWrite:)"XJ
\�ùo�§\�±3ùã�è�cÚ����
5º�é5`²ù�L
§"ù��±¦ùã�èwå5��L§"ùpk�|3 Linux Ú DOS e
�é'�èãµ

Linux DOS
;proc fileWrite-write a string to a file
fileWrite: proc fileWrite
mov eax,4 ;write system call mov ah,40h ; write DOS service
mov ebx,[filedesc] ;File descriptor mov bx,[filehandle] ;File handle
mov ecx,stuffToWrite mov cl,[stuffLen]
mov edx,[stuffLen] mov dx,offset stuffToWrite
int 80h int 21h
ret ret
;endp fileWrite endp fileWrite

5¿:·b�\ÙGI\Úa=�-§X JMP,JE ½ JGE,y3\®²w
�
“procedures”´XÛ^I\�-5¢y�§ù´\I�P4��~­
���:µXJ\�lL§¥�£(¦^ RET �-),Ø´^a=��A 
��\Z�Ø�^a=�é§Ï�3 Linux �¸eùòÚåã�}�Ø(ù
�Uvk'X—Ï�\¤k�§S´3ªà¥$1�)§�´3 DOS ¥ù
��ò¬¦\¡ééõ�æ�"\I�P4�5K´:

\�±a=�I\§�\7I call �� procedure"

XJN^��L§§�,¦^ CALL �-"ù3\��“if-then-else”ù�
��é�¬�5
æ�"XJ\®k��ù���¹I�?§§X“XJù
«�¹u)§N^L§ 1§ÄKN^L§ 2” ùp�k��¯I��µXÓ
�à3¿�|¡^ma=��?��è"4·�w�e«~"Äk§ùp
k
�~��è§Xµ

if(AX==’w’){

writeFile();

}else{

doSomethingElse();

}

e¡´\XÛ|^®?5¢yþ¡�õUµ

cmp AX, ’w’ ;AXM�ì¥k’w’í?

jne skipWrite ;XJvka=

�È:o¸ 1 12 � ��:1.0.1



Linux ®?�ó¦^�� 6 ( Ø

;ÏLa�Ù§I\§
;¿3ùp�¤Ù§��
?Ö

call writeFile ; ...ÄKN^ writeFile L§
jmp outOfThisMess ;...3ùpaÑ

skipWrite:

call doSomethingElse

outOfThisMess:

... ;ùp´Ù§�§S�è

...

5¿§ùp�¹·^u?Û�¸e�®?§Ø==´3 Linux Ú DOS e
� NASM·^"

5.3 ?n?Û�¹�§S�è

y3·��±�ªw�ã§S§§3�§N^�ék^§ùã�èA
�k·�J��¤k�5¿:"3¯�`²��¥§Ù¥®²�¹
�
ã Linux Ú DOS ���öS 3 §S(ò“Hello world!”�\·-1ëê�©�
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