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1.1 NASM
NASM 80x86
Linux  "NetBSD/FreeBSD","a.out","ELF","COFF", 16 "OBJ"
llWin32ll Intel

"Pentium”,"P6","MMX","3DNow!","SSE" and "SSE2"

1.1.1
NASM "comp.lang.asm.x86"( "alt.lang.asm", )
x86
(*) "a86" 32
dos
(*) "gas" dos unix "gce”
IIgCCII
16
(*) "as86" Minix  Linux
(*) "MASM" DOS
(*) "TASM" MASM
MASM
DOS
NASM -
bug
( )
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1.1.2
NASM "Licence"
NASM
1.2
NASM(0.98.08) "nasm-devel”
( ) bug 10.2
NASM "http://www.web-sites.co.uk/nasm”

"http://nasm.2y.net/"

email:"jules@dsf.org.uk” "anakin@pobox.com

NASM "http://www.web-sites.co.uk/nasm"

"ftp.kernel.org","ibiblio.org"

"comp.lang.asm.x86", "alt.lang.asm”  "comp.os.linux.announce"

NASM beta
"http://groups.yahoo.com/group/nasm-devel™,"http://www.pairlist.net/mailman/listinfo/nasm-devel
" and"http://sourceforge.net/projects/nasm" "nasm-devel”

Sourceforge nasm
1.3
1.31 dos Windows NASM
NASM DOS ,"nasmXXX.zip"( JIXXX! NASM
) ( "c:\nasm")
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NASM "nasm.exe" "nasmw.exe",
NDISASM "ndisasm.exe” "ndisasmw.exe" "w" "Win32"
"Windows 95" "Windows NT" Intel 16 "DOS"
NASM "nasm.exe"
"nasmw.exe" "autoexec.bat" nasm
"PATH" ( Win32
"nasm.exe" )
NASM nasm "nasm" (
"PATH" ,
DOS "nasmXXXs.zip", "nasm" NASM
Makefiles NASM
"insnsa.c", "insnsd.c", "insnsi.h" "insnsn.c" "standard.mac"
NASMO0.98
insns.dat,standard.mac
Perl WWW.cpan.org
1.3.2 unix NASM
Unix NASM "nasm-x.xx.tar.gz"( XXX
nasm ), "fusr/local/src"
"nasm-x.xx"
NASM : "cd" " Jconfiguer",
C NASM Makefiles
NASM "make" "nasm" "ndisasm"
"make install" "fusr/local/bin", man "fusr/local/man/man1"
"nasm.l  "ndisasm.1" "--prefix"
NASM "RDOFF" "rdoff"
"make rdf" "make rdf_install"
NASM "Makefile.unx"
"Makefile", "make" "rdoff" Makefile.unx
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NASM

2.1 NASM

nasm -f <format> <filename> [-0 <output>]

nasm -f elf myfile.asm
"myfile.asm" "ELF" "myfile.o".
nasm -f bin myfile.asm -0 myfile.com

"myfile.asm" "myfile.com"

nasm -f coff myfile.asm -1 myfile.lst
NASM
nasm -h

Linux
"a.out" "ELF"

file nasm
( nasm ):
nasm: ELF 32-bit LSB executable i386 (386 and up) Version 1

"ELF" Linux "-f elf",

nasm: Linux/i386 demand-paged executable (QMAGIC)
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"a.out" "-f aout"(Linux "a.out"
)
Unix NASM
2 1 l II_OII
NASM
(llobjll "Win32"), ".aSm" (
NASM ) "obj" Unix
("aout","Co'ﬁ:","elf" "a886") ".0", llrdfll, ll.rdeI, Ilbinll
"myfile.asm" "myfile"
NASM
"nasm.out"
NASM "-0"
II_OII

nasm -f bin program.asm -o program.comnasm -f bin driver.asm -odriver.sys

0 O
2.1.15
2.1.2 "-f"
NASM -
NASM "bin"; NASM,
"OF_DEFAULT"
"‘O","‘f" "'f elf" "'felf"

"nasm -hf"

10
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2.1.3 """
NASM - NASM
1 (
4.3.9)
nasm -f elf myfile.asm -1 myfile.lst
2.1.4"-M"" : Makefile
makefile
NASM -M myfile.asm > myfile.dep
2.15"-F"
-f
"nasm -f <format>
_y"
NASM 6.10
2.1.6 "-g"
2.1.5
2.1.7 "-E"
"MS-DOS"

11
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NASM

NASM

nasm -E myfile.err -f obj myfile.asm

2.1.8"-s"

ll_sll "Stdout“
"myfile.asm"

nasm -s -f obj myfile.asm | more

217 "-E"

2.1.9 "-i"

NASM "%include"

nasm -ic:\macrolib\ -f obj myfile.asm

NASM

"bar.i" "foobar.i"...)

NASMENV "-it(
C Makefile

12

"'stdout™’
"stderr" "MS-DOS"
"more"
( 4.6)
)
Unix
"-ifoo" "%incldue
Unix "fusr/include"
2.1.19)
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2.1.10 "-p"

NASM ll_pll
nasm myfile.asm -p myinc.inc
"%include "myinc.inc"

II_III,II_DII’II_UII

2.1.11 "-d™

"-p" "%include"
"%define"

nasm myfile.asm -dFO0O=100

%define FOO 100

"-dDEBUG"
C Makefile
2.1.12 *"*-u"
-u "-p" "-d

nasm myfile.asm -dFO0O=100 -uFOO

"nasm myfile.asm"

II_PH

"-dFOO" "%define FOO"
"%ifdef”

13
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"FOO"

C Makefile

2.1.13 "-e"

NASM "-e

ll_o

%assign tablesize ($-tablestart)

2.1.14 "-a"

NASM

2.1.15"-On"

NASM

"-o" NASM

(*)"-00" IMP  Jec

(o1
00"

14

Makefile

0.98

NASM

NASM
) NASM

JMP
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*)"-on" "strict"
( 3.7) 2<=n<=3 5*n n
(0] 0 0
2.1.1
2.1.16 "'t : TASM
NASM Borlands TASM NASM  "-t"
(*) ll.ll ll@@ll
(*)TASM "@" NASM "-@resp"
™ TASM
NASM "mov eax,[DWORD VAL]"
TASM
(*)"%arg" TASM ARG
(*) "%local"

(*) "%stacksize"

*) ("arg", "elif","else", "endif", "if","ifdef", “ifdifi",
"ifndef", "include","local")

™)

49 TASM

2.1.17 "-w"

NASM
NASM
"warning" NASM

15
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"orphan-labels"
"-w+orphan-labels" "-w-orphan-labels"

(*)"macro-params"
(*)"orphan-labels"
NASM

(*) "number-overflow"
F QG

2.1.18 "'-v"'

"NASM -v" NASM

bug

2.1.19 "NASMENV"

"NASMENV"

"-dNAME="my name"
NASM

NASM
NASM
"l-sl-ic:\nasmlib"

16

"-s -ic:\nasmlib"

NASM

43.1
label

3.1
32
"NASMENV" "t
"-s ic:\nasmlib"
"-dNAME="my" "name""
"NASMENV"

"I-dNAME="my name"
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"NASM", 0.98.32
2.2 MASM
MASM MASM
"a86" MASM  NASM
2.2.1 NASM
NASM
"DOS" "0S/2", ".0BJ"

NASM
2.2.2 NASM

NASM

NASM

NASM

foo equ lbar dw 2

mov ax,foomov ax,bar

NASM

"mov ax,foo"
"bar" "mov ax,[bar]"

NASM MASM  "OFFSET"

TASM,

MASM

"foo","Foo", "FOOQO"
"UPPERCASE"

MASM

"EQU"

"mov ax,offset

17
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bar" NASM "mov ax,bar" MASM
NASM "%oidefine offset" "OFFSET"
"a86"
NASM MASM
:"mov ax, table[bx]",
"mov ax,[table+bx] "mov ax,es:[di]"

"mov ax,[es:di]"
2.2.3 NASM

NASM MASM "var dw 0"

"mov var, 2" NASM "var"
"mov word [var],2"
NASM "LODS","MOVS","STOS","SCANS","CMPS","INS",
"OouTSs" "LODSB","MOVSW", "SCANSD"
2.2.4 NASM "ASSUME"
NASM "ASSUME" NASM

2.2.5 NASM

NASM 16

far call near call "RET" ("RETN" "RETF";
NASM "RET" "RETN" );
CALL FAR far, near

2.2.6

18
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NASM MASM
"ot NASM

0.96 NASM
0.95

2.2.7

NASM

NASM MASM
"stack db 64 dup (?)", NASM
NASM "
0", "dw ?"

MASM "ST(0)","ST(1)" "a86"
"sto","st1"
MASM "nowait"
MASM "TBYTE" "TWORD"
MASM
"stack resb 64", " 64 "
"? equ
IIDUPII
MASM 4 5

19
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NASM

3.1 NASM
NASM (
4 5 )
label: instruction operands ; comment
label,instruction,comment
operands instruction
NASM \)
NASM labels
label ( "lodsb"
"lodab"
label NASM "-w+orphan-labels" NASM
label
Iabels ll_ll,ll$ll’ll#ll’ll@ll’ll~lllll.ll ll?ll II.II’(
3.9)’"_" ll?ll ll$ll
"eax" "$eax" NASM
instruction Pentium  P6 FPU MMX
"LOCK","REP","REPE/REPZ"
"REPNE"/"REPNZ" "Al6","A32","0O16"
ll032ll
""es mov [bx],ax" "mov [es:bx],ax"
"LODSB"
"es lodsh"
IICSII’IIASZII,IILOCKII IIREPEII
NASM
NASM 3.2

20
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(

"ax","bp","ebx","cr0" NASM "gas"

%" ) ( 3.3) (3.4)

NASM MASM
NASM
B
fadd stl : this sets st0 ;= st0 + st1fadd st0,stl : so does this
fadd st1,st0 : this sets st1 ;= st1 + stOfadd to stl : so does this
"DWORD",QWORD"
"TWORD"
3.2
x86 instruction
IIDBII’IIDWII,IIDDII,IIDQII IIDTII
IIRESBII,IIRESWII,IIRESDII,IIRESQII IIRESTII IIINCBINII IIEQUII
"TIEMS"
3.2.1"DB"
NASM "DB", "DW", "DD", "DQ" "DT"

db 0x55 ; just the byte 0x55db 0x55,0%x56,0x57 ; three
bytes in successiondb ‘a’,0x55 ; Character constants are OKdb
'hello’,13,10,"$"  ; so are string constantsdw 0x1234 ; 0x34 0x12dw
a’ ; 0x41 0x00 (it"s just a number)dw ‘ab' ; 0x41 0x42
(character constant)dw ‘abc’ ; Ox41 0x42 0x43 0x00 (string)dd
0x12345678 ; 0x78 0x56 0x34 0x12dd 1.234567e20 ; floating-point
constantdq 1.234567e20 ; double-precision floatdt 1.234567¢20 ;

extended-precision float

"DQ" "DT"

21
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3.2.2 "RESB"

"RESB", "RESW", "RESD", "RESQ" and "REST" BSS
2.2.7 NASM MASM/TASM
"DW ?" NASM "RESB"
3.8
buffer: resh 64 ; reserve 64 byteswordvar: resw
1 ; reserve a wordrealarray resq 10 ; array of ten

reals

3.2.3 "INCBIN™:

"INCBIN" Amiga DevPac

inchin  “file.dat" ; include the whole fileinchin “file.dat",1024 ;
skip the first 1024 bytesincbin  "file.dat”,1024,512 ; skip the first 1024, and; actually include
at most 512

3.2.4"EQU":
"EQU" "EQU" label
"EQU" label ( )
message db 'hello, world'msglen equ $-message
"msglen™ 12 "msglen™
"msglen” "$( 3.5) "EQU"

(38

22



NASM ( : Yonsm)

3.2.5 "TIMES":

"TIMES" NASM MASM
"DUP"
zerobuf: times 64 db 0
"TEIMES" "TIMES"
buffer: db ‘hello, world'times 64-$+buffer db '
"buffer" 64 "TIMES"

times 100 movsb

"times 100 resb 1" "resb 100"

"EQU","RESB" "TIMES" ( 3.8
"TIMES" "TIMES"
"TIMES" "64-$+buffer"
Il%repll
3.3
: NASM
wordvar dw 123mov ax,[wordvar]mov ax,[wordvar+1]mov

ax,[es:wordvar+bx]

NASM "es:wordvar[bx]"

mov eax,[ebx*2+ecx+offset]mov ax,[bp+di+8]

23
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NASM

mov eax,[ebx*5] ; assembles as [ebx*4+ebx]mov
eax,[labell*2-label2] ; ie [labell+(labell-label2)]

NASM
32 "[eax*2+0]" "[eax+eax]"
NASM 0 4
NASM "[eax+ebx]" "[ebx+eax]"
"[esi+ebp]" "[ebp+esi]”
"BYTE","WORD","DWORD" "NOSPLIT" NASM
"[eax+3]" double-word
NASM "[dword eax+3]"
NASM (
3.8) "[byte eax+offset]" "[byte eax]" "[eax+0]"
0 "[dwordeax]" double-word 0
"[eax]"
16 32
9.2
16 dword NASM
NASM "[eax*2]" "[eax+eax]",
"[eax*2+offset]" "[eax+eax+offset]"” "NOSPLIT"
"[nosplit eax*2]" "[eax*2+0]"
3.4
NASM
3.4.1
NASM
H","Q","B C
"Ox" Borland Pascal g

24
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mov
ax,$0a2
ax,777q

3.4.2

NASM

( 3.1) "g
ax,100 ;. decimalmov ax,0a2h
; hex again: the 0 is requiredmov ax,0xa2

: octalmov ax,10010011b ; binary

little-endian order

mov eax,"abcd"

: hexmov
; hex yet againmov

"0x61626364" "0x64636261"
"abcd" "dcha" "CPUID" ( B.4.34)
3.4.3
"DB" "INCBIN"
db ; string constantdb ‘he 1100 equivalent character
constants
dd ‘ninechars' ; doubleword string constantdd ‘nine’,'char’,'s' ;
becomes three doublewordsdb 'ninechars',0,0,0 ; and really looks like this
"db" "ab"
"db ‘ab™ "db 'a™
IIdWII

25



NASM ( : Yonsm)

3.4.4
IIDDII,IIDQII,IIDTII
IIEII
NASM "dd 1" "dd 1.0"
dd 1.2 ; an easy onedq 1.e10 ;
10,000,000,000dq l.e+10 ; synonymous with 1.e10dq
l.e-10 ; 0.000 000 000 1dt 3.141592653589793238462 ; pi
NASM NASM
x86 ANSI C
Intel NASM
3.5
NASM C
NASM NASM 64
32
NASM 32
NASM " $SY
"$" "jmp $"
"$$" ($-99)
NASM
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3.5.1"|"

NASM

3.5.2 "N

3.53"&":

3.5.4 ""<<" and "">>"":

ll<<ll , C
NASM

3.5.5"+"and "'-":

3.5.6 " M T, 00"

Rl WAY/A
"%" %%

ANSI C NASM

llorll
"5<<3" 5 8 ">
"%%":
/ "I
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ngpn
-« 11 n LA I B n n n n
3.5.7 I SEG
NASM
ll+ll ll_ll )’ll___ll
"SEG" 3.6 )
3.6 "SEG" "WRT"
16
NASM "SEG"
"SEG"
mov ax,seg symbolmov €s,axmov bx,symbol
"ES:BX" "symbol”
16
NASM
"WRT"
mov ax,weird_seg ; weird_seg is a segment basemov es,axmov
bx,symbol wrt weird_seg
"ES:BX" "symbol”
"call segment:offset” NASM fall call( ) jump, "segment” “offset"

call (seg procedure):procedurecall weird_seg:(procedure wrt weird_seg)
( )
NASM "call far procedure"” "jmp"

28



NASM ( : Yonsm)
“call"
dw symbol, seg symbol
NASM
3.7"STRICT":
2 ( 2.1.15) NASM

("BYTE","WORD","DWORD","QWORD",
"STRICT"
"BITS 16"
push dword 33

"66 6A 21",

push strict dword 33

"66 68 21 00 00 00".
"STRICT"
3.8
NASM TASM
NASM
times (label-$) db Olabel: db '"Where am 1?'
"TIMES" NASM

TIMES

"TWORD")
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times (label-$+1) db Olabel: db 'NOW where am 1?'
TIMES
NASM
"TIMES"
mov ax,symbollsymboll equ symbol2symbol2:
NASM "symboll" "symboll1"
"symbols2", NASM symbol2
ax,symbol1", "symboll"
"EQU" symboll
NASM "EQU"
mov eax,[ebx+offset]offset equ 10
NASM "offset"
eax,[ebx+offset]" "offset"
"offset"
offset
[byte ebx+offset]
3.9 Labels
NASM ,
label, label

labell ; some code

Jloop; some more code
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jne .loopret

label2 ; some code

.loop; some more code

jne .loopret
, "IJNE" , ".loop"
Label
Label Amiga DevPac
NASM labels label
label .loop "labell.loop™
"label2.loop"
label3 ; some more code; and some more
jmp labell.loop
( ) label,
label label label,
label labels
label NASM label,

label ".a" label

label1: : a non-local label.local: :
this is really labell.local..@foo: ; this is a special
symbollabel2: :another non-local
label.local: ; this is really label2.local

jmp ..@foo ; this will jump three lines up

NASM ", .start"
".obj" ( 6.2.6)

31



NASM ( : Yonsm)

NASM

NASM
) "context stack"
ngyy
)
%define THIS_VERY_LONG_MACRO_NAME_IS_DEFINED_TO\THIS_value
4.1
4.1.1 . ""%define""

"%define" C

%define ctrl O0x1F &%define param(a,b) ((a)+(a)*(b))

mov byte [param(2,ebx)], ctrl D"

mov byte [(2)+(2)*(ebx)], Ox1F & "D"

%define a(x) 1+b(x)%define b(x) 2*X

mov ax,a(8)
"mov ax, 1+2*8" "b" a
"%define" "%(define foo bar" "foo"
"bar" "Foo" "FOO" "%idefine" "%define"(i "insensitive")

32



NASM ( : Yonsm)

"%idefine foo bar" "foo","FOO","Foo"
"bar"

%define a(x) 1+a(x)
mov ax,a(3)

"a(3)" "1+a(3)"
8.1

%define foo(x)  1+x%define foo(x,y) 1+x*y

"foo(3)" "1+3" "foo(ebx,2)" "1+ebx*2"
%define foo bar

"foo"

%define foo bar

%define foo baz

"foo" "%assign"
( 4.1.5)

"-d" 2.1.11

4.1.2 %define - ""Ooxdefine™

33



NASM ( : Yonsm)

"%define" "%xdefine"

"%xidefine"

%define isTrue 1%define isFalse isTrue%define isTrue O

vall: db isFalse

%define isTrue 1

val2: db isFalse
"vall" 0, "val2" 1
"isFalse" "isTrue"
"isTrue" O, 1
"isFalse" "isFalse" "isTrue"
"0oxdefine™:

%xdefine isTrue 1%xdefine isFalse isTrue%xdefine isTrue 0

vall: db isFalse

%xdefine isTrue 1

val2: db isFalse
"isFalse" 1 "isTrue"
4.1.3: "0o+""
%define BDASTART 400h ; Start of BIOS data area
struc tBIOSDA ; its structure.COMZladdr
1.COMZ2addr RESW 1; ..and so onendstruc

34
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tBIOSDA

mov ax,BDASTART + tBIOSDA.COM1laddrmov bx,BDASTART +
tBIOSDA.COM2addr

; Macro to access BIOS variables by their names (from tBDA):

%define BDA(X) BDASTART + tBIOSDA. %+ X

mov ax,BDA(COM1laddr)mov bx,BDA(COM2addr)

( )
414 : ""Ooundef"
"%undef"
%define foo bar%undef foo
mov eax, foo
"mov eax, foo" "%undef" "foo"
"y 2.1.12
4.1.5 : ""%assign"”
"%assign"( %iassign
"Oidefine","%idefine" )
"%assign™

"%%assing"
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"%define","%assign"

%assign i i+1

7.4 8.1
( 3.8)
- "0pstrlen” and "%substr"
NASM
- ""Opstrien™
8, "%assign"

ng"%strlen charcnt sometext

"charcnt" 8

"%%assing" "Obrep"
"%assign"
"%bassign"
(
4.2
42.1
"%strlen” "%assign™
%strlen charcnt "my string"
"charcnt”
"my string"
%define sometext "my stri
4.2.2 :
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%substr mychar "xyz" 1 ; equivalent to %define mychar "x"%substr mychar
"xyz" 2 ; equivalent to %define mychar "y"%substr mychar "xyz" 3
equivalent to %define mychar "z"

mychar "z" "%strlen"( 4.2.1)
1 0 "Opstrlen”
4.3 : "%macro”
MASM  TASM NASM

%macro prologue 1

push ebpmov ebp,espsub esp,%1

%endmacro

C prologue

myfunc:  prologue 12

myfunc: push ebpmov ebp,espsub esp,12
ll%macroll Illll
ll%lll
ll%2lllll%3ll

"%imacro"

%macro silly 2

%2: db %1
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%endmacro

silly 'a', letter_a ; letter_a: db ‘a'silly 'ab’, string_ab ; string_ab:
db 'ab'silly {13,10}, crif :crlf: db 13,10
43.1

%macro prologue 0

push ebpmov ebp,esp

%endmacro

prologue

%macro push 2

push %21push %2

%endmacro
push ebx ; this line is not a macro callpush gax,ecx ; but
this one is
NASM "push"

"-w"macro-params” ( 2.1.17)

4.3.2 Macro-Local Labels

NASM labels. :
label. label "% %"
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, , "Z" "RET" ,
%macro retz 0
jnz %%skipret%%oskip:
%endmacro
, ,NASM "%%skip"
.NASM M.@2345.skip",
2345 @t macro-local labels
labels , 3.9 ) ".@"
, , ), macro-local labels
4.3.3
MS-DOS , )

writefile [filehandle],"hello, world",13,10

NASM n ||, ,

%macro writefile 2+

jmp %%endstr%Yostr: db %2%%endstr:mov dx,%%strmov
cX,%%endstr-%%strmov bx,%1mov ah,0x40int 0x21
%endmacro
"writefile" : [filehandle]
, ll%lll ,
ll%2ll , db
NASM "%macro" b
) NASM
; , ,NASM "writefile"
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23 4 , . ,NASM
4 "writefile"

writefile [filehandle], {"hello, world",13,10}

NASM ,

521

NASM

%macro die 0-1 "Painful program death has occurred."
writefile 2,%1mov ax,0x4c0lint 0x21

%endmacro

( 4.3.3 "writefile")

%macro foobar 1-3 eax,[ebx+2]
, ll%lll

lleaXll,ll%gll

, II%OII

40
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%macro die 0-1+ "Painful program death has occurred.",13,10

Hoen
4.3.6.
4.3.5 ""%0":
, II%OII
"Orep” ( 4.5),

4.3.6
4.3.6 ""%rotate’":

Unix shell "shift" shell . shell

( "$1,"$2" ) ) , "$1" "g2"

"$l"

NASM "Oprotate" Unix
"shift"

"Obrotate” ( )

"Oprotate”

%macro multipush 1-*

%rep %0push %1%rotate 1%endrep

%endmacro

"PUSH"
"001" "Obrotate"
"0p1" (
"000" "%rep" )
ke "multipush™
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"POP"
"multipop"
pop
%macro multipop 1-*
%rep %0%rotate -1pop %1%endrep
%endmacro
"%1" pop, "%1"
4.3.7
NASM

%macro keytab_entry 2

keypos%1 equ $-keytabdb %2

%endmacro

keytab:keytab_entry F1,128+1keytab_entry F2,128+2keytab_entry Return,13

keytab:keyposF1 equ $-keytabdb 128+1keyposF2 equ
$-keytabdb 128+2keyposReturn equ $-keytabdb 13
"%1foo"
"foo" "fool" "foo2",
"0011" 11 "0{1}1"
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context-local labels(4.7.2)

"%{%foo}bar
macro-local label "%%fo0" (
macro-local labels "0%{%foo}bar %%foobar

)
4.3.8
NASM
"0p1" NASM
ll%_lll
432 "retz"
%macro retc 1
j%-1 %%skipret%%oskip:
%endmacro
"retc ne"
IIJPEII
ll%+1ll IICXZII IIECXZII
ll%_lll
4.3.9
NASM
NASM ".nolist",
".nolist"

%macro foo 1.nolist

"bar"

macro-local labels(4.3.2)
ng/

NASM

ll%+1ll

NASM

IIJEII,

"retc po"

43



NASM
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%macro bar 1-5+.nolist a,b,c,d,e,f,g,h

4.4

C NASM

%if<condition>:;if <condition>
if<condition> <condition2>
<condition2>

"Obelse"  "%elif"

4.4.1 "%ifdef"":

"%ifdef MACRO"
"MACRO"

; perform  some

function%ifdef

%elif<condition2>;

%else;
%endif

"%elif"

"Ooelif"  "%else"

DEBUGwritefile 2,"Function

successfully",13,10%endif; go and do something else

"-dDEBUG"

"%elifdef" "%elifndef"

4.4.2 "ifmacro"":

"0%idmacro"

44
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"%ifmacro"

%ifmacro MyMacro 1-3
%error "MyMacro 1-3" causes a conflict with an existing macro.
%else
%macro MyMacro 1-3
: insert code to define the macro
%endmacro
%endif
"MyMacro 1-3"

"%ifnmacro” "%elifmacro"
"%elifnmacro” "%elif"

4.4.3 "%ifctx":

"ctxname"
"Opifctx ctxname" "Opifdef"”
"%ifnctx"”,"%elifctx","%elifnctx"

4.7, "Ypifctx” 4.7.5.

4.4.4 "%if"":

"expr "%if expr"
"%rep" 45
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"%if" "%elif" (  38)
"%if" NASM
=" S =" > <> ,
C "==" "!:" = ',I <>
'&&"MN | C
C 0 1
1 ANt 1
1 0

4.45 "%ifidn" and ""%ifidni"":
"textl" "text2" "Ooifidn
textl,text2"

"%ifidni"  "%ifidn"

%macro pushparam 1
%ifidni %1,ipcall %%label%%label:%elsepush %1%endif
%endmacro

"%0if" "%ifidn" "%elifidn",
"%ifnidn","%elifnidn". "%ifidni" "%elifidni","%ifnidni" "%elifnidni"

4.4.6 "%ifid", "%ifnum", ""%ifstr'":

"%ifid"
"%ifnum" "Opifstr"

4.3.3 "writefile" "Opifstr"
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%macro writefile 2-3+

%ifstr %2jmp %%endstrY%if %0 = 3%Y%str: db %2,%3%else%%ostr: db
%2%endif%%endstr: mov dx,%%strmov cXx,%%endstr-%%str%elsemov
dx,%2mov cx,%3%endifmov bx,%1mov ah,0x40int 0x21

%endmacro

writefile [file], strpointer, lengthwritefile [file], "hello™, 13, 10

"strpointer" "length"
"%pifstr” "%oif"
"db %2"
"063" "db %2,%3" )
"%elifXXX","%IfnXXX"  "%elifnXXX"/ "%ifid","%ifnum", "%ifstr"

4.4.7 ""%error'":

"%error" NASM

%ifdef SOME_MACRO; do some setup%elifdef SOME_OTHER_MACRO; do some
different setup%else%error Neither SOME_MACRO nor SOME_OTHER_MACRO was
defined.%endif

4.5 . "%orep”

NASM  "TIMES"
NASM NASM
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"%rep"
"%rep" "%endrep"("%rep" "%%endrep"
)
%assign i 0%rep 64inc word [table+2*i]%assign i i+1%endrep
64 "INC" "[table]" "[table+126]"

break "%exitrep"
fibonacci:%assign i 0%assign j 1%rep 100%if j > 65535%exitrep%endifdw j%assign k
j+i%assign i j%assign j k%endrep
fib_number equ ($-fibonacci)/2

16 Fibonacci
"%brep" NASM

4.6

C
"%include"

%include "macros.mac"
"macros.mac"

( NASM NASM

), NASM -

C NASM "macros.mac"

%ifndef MACROS_MAC%define MACROS_MAC; now define some macros%endif

"MACROS_MAC"
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"%include"
NASM "-p"
4.7
Labels
label "REPEAT"..."UNTIL" "REPEAT"
"UNTIL"
NASM
"%)push"
"%%pop" labels
4.7.1 "%push' and "%pop"":
"%push” "%push”
%push foobar
"foobar"
ll%popll
labels
4.7.2 Context-Local Labels
"%%f00" label "%%$foo"

lable

%macro repeat 0

%push  repeat%3$begin:

"REPEAT","UNTIL"

49



NASM ( : Yonsm)

%endmacro

%macro until 1

j%-1 %$begin%pop

%endmacro
mov cx,stringrepeatadd cx,3scasbuntil e
al
label
"0%6$3$$f00"

4.7.3 Context-Local

NASM
%define %$localmac 3

"%$localmax",
"%$S$localmac”

4.7.4 "%repl™:

“9pifctx")

"O%push”
context-local labels

NASM "%repl",

%pop%push  newname

"%repl newname".

50
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4.7.5 : Block IFs

"Opifctx"

%macro if 1

%push ifj%-1  %S$ifnot
%endmacro

%macro else 0

%ifctx if%repl elsejmp %$ifend%Sifnot:%else%error  "expected "if" before
"else""%endif

%endmacro
%macro endif 0

%ifctx if%$ifnot:%popoelifctx else%$ifend:%popYelseerror  “expected "if" or
"else" before "endif""%endif

%endmacro

"REPEAT" "UNTIL"
"if" "endif") "%error"

llendifll Ilifll "€|S€"
llifll "9'56",

"else" i "endif" "0%$ifnot”
"endif" "else" "%repl"

cmp ax,bx
if aecmp bx,cx

if aemov ax,cxelsemov ax,bxendif
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elsecmp ax,cx
if aemov ax,cxendif
endif
if if
"else" "endif" "ift "else™ IE"
4.8
NASM

"Ooclear"

481 " NASM_MAJOR ", " NASM _MINOR ",
" NASM_SUBMINOR_ "
" NASM_PATCHLEVEL_ ": NASM

" NASM_MAJOR_", " NASM_MINOR_"" NASM_SUBMINOR_ "
" NASM_PATCHLEVEL_ " NASM ,
NASM 0.98.32p1 " NASM_MAJOR_" 0
" NASM_MINOR_ " 98 " _NASM_SUBMINOR_ " 32
" NASM_PATCHLEVEL_ " 1

4.82" NASM_VERSION_ID_": NASM ID

" NASM_VERSION_ID " NASM

" NASM_MAJOR_"" NASM_MINOR_ """ NASM_SUBMINOR_"
" NASM_PATCHLEVEL_ " 0.98.32p1,
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dd 0x00622001

db 1,32,98,0

483" NASM_VER_":NASM

" NASM_VER_" NASM
NASM0.98.32

db __NASM_VER__

db '0.98.32"

484" FILE "and" LINE_':

C NASM
" FILE_" ( "%include”
) " _LINE_"

" LINE_"

"stillhere", "EAX"
"line 155: still here"

%macro notdeadyet 0
push eaxmov eax,  LINE_ call stillherepop gax
%endmacro
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4.8.5 "STRUC" and "ENDSTRUC":

NASM
"STRUCT"
"ENDSTRUC"
"STRUCT"
_size "EQU"
"STRUC" "RESB"
, "ENDSTRUC"
"mytype" longword, word, byte,
struc  mytype
mt_long: resd 1mt_word: resw 1mt_byte: resh Imt_str:
resb 32
endstruc
"m_long" 0( "mytype"
longword ),"mt_word" 4, "mt_byte"6, "mt_str"7,"mytype_size" 39, "mytype"
0
labels
struc mytype
Jong: resd 1.word: resw 1.byte: resh 1.str:
resb 32
endstruc

"mytype.long","mytype.word",
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"mytype.byte" and "mytype.str".

NASM
"mov ax, [mystruc.mt_word]" "mt_word"
"mov  ax,[mystruc+mt_word]" "mov
ax,[mystruc+mytype.word]".

4.8.6 "ISTRUC", "AT" and "IEND":

NASM "ISTRUC"
llmytypell

mystruc:istruc mytype

at mt_long, dd 123456at mt_word, dw 1024at mt_byte, db 'X'at mt_str,
db 'hello, world', 13, 10, 0

iend
"AT" "TIMES"

AT
at mt_str, db 123,134,145,156,167,178,189db 190,100,0

AT

at mt_strdb 'hello, world'db 13,10,0

4.8.7 "ALIGN" and "ALIGNB":

"ALIGN" "ALIGNB"

( "EVEN")
align 4 ; align on 4-byte boundaryalign 16 ; align on
16-byte boundaryalign  8,db 0 ; pad with Os rather than NOPsalign  4,resb
1 ; align to 4 in the BSSalignb 4 ; equivalent to previous line
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2
2
"TIMES"
"ALIGN" "NOP", "ALIGNB"
"RESB 1"
"ALIGN", BSS "ALIGNB",
"ALIGN" "ALIGNB"
2
"ALIGNB'"( "ALIGN" "RESB 1")

struc mytype?2

mt_byte:resb lalignb 2mt_word:resw lalignb 4mt_long:resd 1mt_str:resb 32

endstruc
"ALIGN" "ALIGNB"
4

16 NASM "ALIGN"
"ALIGNB"

4.9 TASM

"t TASM
( 2.1.16 )

(*) "%arg" ( 491 )

(*) "%stacksize" ( 4.9.2 )

(*) "%local” ( 4.9.3 )
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4.9.1 "%arg"

ll%argll
C C++ Pascal

NASM ( 7.4.5)
TASM "%arg"

some_function:

%push mycontext ; save the current context%stacksize large ; tell
NASM to use bp%arg i:word, j_ptr:word
mov ax,[i]mov bx,[j_ptr]add ax,[bx]ret
%pop ; restore original context
745 j_ptr i AX
Ilpushll llpopll 4.7ll

4.9.2 ""%stacksize"

"%bstacksize" "%arg" "%local" NASM  "%arg"
"%local” "%stacksize" "flat”,"large™ “small"

%stacksize flat

NASM "ebp"
( eip ).

%stacksize large

"bp"
( ip cs )

%stacksize small

"bp" "large" bp
bp,ip  ¢s
"ENTER" "%local"
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4.9.3 "%local""

“%local" C
"%local" "Ypstacksize"
"%arg" "ENTER" (
ENTER B.4.65)
silly_swap:

%push mycontext

tell NASM to use bp%assign %$localsize 0

; save the current context%stacksize small

; see text for explanation%local old_ax:word,

old_dx:word

enter  %S$localsize,0 ; see text for explanationmov [old_ax],ax ; swap ax &
bxmov [old_dx],dx ; and swap dx & cxmov ax,bxmov dx,cxmov
bx,[old_ax]mov cx,[old_dx]leave ; restore old
bpret ;

%pop ; restore original context

"%$localsize" "%local" "%local"
"%local"
ENTER

4.10

NASM

NASM C++/C

(*) "%line"  NASM C++/C (  4.101)

(*)"%!"  NASM

(4.10.2)
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4.10.1 "%line"

"%line" NASM

NASM
"4 line” NASM NASM
"%line"
%line nnn[+mmm] [filename]
llnnnll llmmmll
Ilmmmll
"filename"
"%line" NASM

4.10.2 "%!""""<env>"":

"Ol<env>"

IIFOOII, IIFOOII

%define FOO %!FOO%define quote

tmpstr  db quote FOO quote

||qu0ten
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NASM MASN TASM
NASM
5.1"BITS":
"BITS" NASM 16 32
"BITS 16" "BITS 32"
IIBITSII Ilaoutll’llcoﬁll,llelfll IIWin32II
32 NASM "obj"
"USE16" "USE32" NASM
"BITS"
"BITS" 32 "bin"
DOS ".COM" DOS *".SYS"
16
16 DOS 32 "BITS 32"
16
32
NASM  "BITS 16" 32 0x66
32 0x67 "BITS 32" 32
16 0x66 16 0x67
"BITS" [BITS 16] [BITS 32]
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5.1.1 "USE16" & "USE32": BITS

"USE16" "USE32" "BITS 16" "BITS 32",

5.2 "SECTION" "SEGMENT":

"SECTION" ("SEGMENT" )
"SECTION"
Unix "bin" "text",".data" "bss"
Ilobjll
52.1 " SECT_ "
"SECTION"
[SECTION xyz], "SECTION xyz"
"_SECT_", [SECTION]
SECTION .text
%define _ SECT__ [SECTION .text][SECTION .text]
4.3.3 "writefile"

%macro writefile 2+

[section .data]
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%%ostr: db %2%%endstr:

__SECT__

mov dx,%%strmov cX,%%endstr-%%strmov bx,%1mov ah,0x40int
0x21

%endmacro

"SECTION"
" SECT_"
" SECT_" "writefile"
"JMP"

5.3"ABSOLUTE": labels

"ABSOLUTE" "SECTION"

"RESB"

"ABSOLUTE"

absolute Ox1A

kbuf_chr resw 1kbuf free  resw 1kbuf resw 16

0x40 PC BIOS
"kbuf_chr" O0x1A "kbuf_free" 0x1C "kbuf" Ox1E
"SECTION" "ABSOLUTE" " SECT_*"
"STRUC" "ENDSTRUC" "ABSOLUTE" " SECT_ "
"ABSOLUTE"
3.8 TSR
org 100h ; it"s a .COM program
jmp setup ; setup code comes last
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; the resident part of the TSR goes heresetup:; now write the code that installs the TSR here

absolute setup

runtimevarl resw lruntimevar2 resd 20
tsr_end:
setup setup
TSR "tsr_end" TSR
5.4 "EXTERN":
"EXTERN" MASM "EXTRN" C "extern"
Ilbinll
"EXTERN"
extern _printfextern _sscanf,_fscanf
"EXTERN"
llobjll
Ildgroupll
extern _variable:wrt dgroup
"EXTERN"
"EXTERN" NASM
"EXTERN"
5.5 "GLOBAL":
"GLOBAL" "EXTERN" "EXTERN"
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"GLOBAL", "PUBLIC"
"GLOBAL" "GLOBAL"

"GLOBAL" "EXTERN"

global _main_main:; some code

"EXTERN" "GLOBAL"
"elf"

global hashlookup:function, hashtable:data

"EXTERN" "GLOBAL"

5.6 "COMMON":

"COMMON"

common intvar 4

global intvarsection .bss

intvar resd 1

"intvar"

"GLOBAL" "EXTERN","COMMON"
NEAR FAR, "elf"

common commvar 4:near ; works in OBJcommon
byte aligned
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intarray 100:4

"obj

: works in ELF: 4
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5.7 "CPU": CPU
"CPU" CPU
(*) "CPU 8086" 8086
(*) "CPU 186" 80186
(*) "CPU 286" 80286
(*) "CPU 386" 80386

(*) "CPU 486" 486

(*) "CPU 586" Pentium

(*) "CPU PENTIUM" 586

(*) "CPU 686" P6

(*) "CPU PPRO" 686

(*)"CPUP2" 686

(*) "CPU P3" Pentium Il and Katmai

(*) "CPU KATMAI" P3

(*) "CPU P4" Pentium 4 (Willamette)

(*) "CPU WILLAMETTE" P4

(*) "CPU 1AB4" 1A64 CPU (x86 )

CPU CPU
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NASM

2.1.1

6.1 "bin":

32

"bin"

"bin"

"bin"

"pbin"

NASM

6.1.1 "ORG":

66

"bin"

org

0x100dd

MASM

intel x86
Il_fll
NASM
MS-DOS ".COM"
NASM "bin"
NASM 16 (

"binprog.asm"

longword: "0x00000104":

labellabel:

"ORG"

ANSI C
NASM
(".asm "s"
II'SYSII
6.1.3
5.1) "bin"

"BITS 32"

"binprog”
"ORG"."ORG"
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NASM  "ORG" “ 7z
MASM

6.1.2 "bin" "SECTION"

"bin" "SECTION"( "SEGMENT")
"ALIGN"

section .data  align=16
".data", 16

"ALIGN"

6.1.3 ""Multisection™ BIN

"bin"
*) "SECTION"
*) " text" "ORG" "ORG 0"

* "ORG" "ORG"
org

™ "ORG" "ORG"

*) "ORG" "ORG"

(*) ".data" " text" ".bss"
(*) ".bss"
*)

™)

"org"

"text"”
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6.2 "obj": OMF
"obj" NASM "obj" "omf") MASM TASM
16 DOS ".EXE"
0s/2
llobjll "_Obj"
"obj" 16 NASM 32 32
obj Borland  Win32
"win32"
llobjll
obj "CODE", "DATA" "BSS".
"SEGMENT" NASM
" NASMDEFSEG"
obj NASM
segment data
dvar: dw 1234
segment code
function:mov ax,data ; get segment address of datamov

ds,ax ; and move it into DSinc
workret
obj "SEG" "WRT"
extern foo
mov ax,seg foo
ax,data ; a different segmentmov
accesses "foo"mov  [es:foo wrt data],bx ; so does this

68

word [dvar]

€s,axmov

: now this reference will

; get preferred segment of foomov

ax,[ds:foo]

ds,axmov
: this
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6.2.1 "obj" "SEGMENT"

obj "SEGMENT"( "SECTION")

segment code private align=16

"code"
16
(*) "PRIVATE", "PUBLIC", "COMMON" "STACK" "PRIVATE"
"PUBLIC" "STACK"
"COMMON"
™) "ALIGN"
2 1 4096 1 2 4
256 4096 8 16 32 64 128
4096 PharLap
(*) "CLASS" class
class "CLASS=CODE"
™ "CLASS", "OVERLAY"
™) "USE16" "USE32"
16 32 NASM
*) 0S/2 32 "FLAT"
"FLAT"
(*) obj
NASM

"SEGMENT SCREEN ABSOLUTE=0xB800""ABSOLUTE" "ALIGN"

NASM "PUBLIC", "ALIGN=1", class, , "USE16".

16
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6.2.2 "GROUP"":

obj
NASM "GROUP"

segment data

; some data

segment bss

; some uninitialised data

group dgroup data bss

"dgroup” "data" "bss" "SEGMENT","GROUP"
"var wrt data" "varwrt dgroup" "data"
"Var"
llvarII, “Var"
NASM "var" "SEG
var"
NASM
IIWRTII
0S/2 "FLAT"

6.2.3 "UPPERCASE"":

NASM OMF NASM
"UPPERCASE"
NASM

"UPPERCASE"
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6.2.4 "IMPORT": DLL
NASM DLL "IMPORT"
, "IMPORT" ,

"IMPORT" , ,

import WSAStartup wsock32.dll

import  asyncsel wsock32.dIl WSAAsyncSelect

6.2.5 "EXPORT": DLL
"EXPORT" :
DLL , NASM DLL
"GLOBAL",
"EXPORT" ,
( ),

(*) "resident”

(*) "nodata” ,

(*) "parm=NNN", "NNN" ,
) ( wrod).

*) , ,

32

"EXTERN".

16

DLL

DLL
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export myfuncexport myfunc TheRealMoreformallLookingFunctionNameexport

myfunc 1234 ; export by ordinalexport myfunc myfunc resident parm=23 nodata

6.2.6 "'..start"":

IIOMFII ,

" .start"

6.2.7 "obj" "EXTERN"

extern foo
"mov ax,foo",
"foo" ( "foo"
"foo™ ,
mov ax,seg foo ; get preferred segment basemov
it into ESmov ax,[es:foo] ; and use offset "foo" from it
, "dgroup” DS ,
mov ax,[foo wrt dgroup]
, "foo™ ,
"foo™
extern foo:wrt dgroup
NASM "foo" "dgroup”;
"dgroup”, "foo" "foo wrt dgroup".

"WRT"
, 6.2.8.
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foo ,

es,ax

"seg foo"

myfunc

, move

NASM
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6.2.8 "obj" "COMMON"

"obj near far;NASM ,

common nearvar 2:near ; "nearvar" is a near commoncommon farvar 10:far ; and
"farvar" is far

Far 64Kb, OMF
,10byte  far 10 1lbyte .5 2byte , 2 bhyte
, 1 10byte
"OMF" size, size,
NASM far size.
common ¢ 5by2 10:far 5 ; two five-byte elementscommon c¢ 2by5 10:far
2 ; five two-byte elements
size , 1. : size , "far"
: far size
common ¢ 5hy2 10:5 ; two five-byte elementscommon c_2by5
10:2 ; five two-byte elements
,"obj" "COMMON" "EXTERN"
IIWRTII , .
common  foo 10:wrt dgroupcommon  bar 16:far 2:wrt datacommon baz
24:wrt data:6
6.3 "win32": Win32
"win32" win32 , : Visual
C++. Borland Win32 , "obj" ( 6.2)
"win32" ".obj".
, Win32 "COFF" ( ),
Win32 COFF ( DJGPP) ,
PC . NASM  "coff" ,
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DJGPP COFF ; "coff" Win32
6.3.1 "'win32" "SECTION"
"obj" ,"'win32" "SECTION" ,
"text",".data", ".bss", NASM

(*) "code" "text", , , ,

(*) "data" "bss" : "code", :

,"data" ,"'bss"

(*) "rdata" , ,

(*) "info" , ,

, ".drectve"

(*) "align=" : "obj" :

64:Win32 . ) )
, 16byte : , 8byte : , 4dbyte
1byte( ), ,
,NASM

section .text code align=16section .data data align=4section .rdata rdata

align=8section .bss bss align=4
".text"

6.4 "coff":

"coff" "COFF" , DJGPP
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"coff" ".0"

"coff" "win32" "SECTION" : "align" "info"
6.5 "elf":

"elf" "ELF32"( ) , Linux,Unix
System V., Solaris x86, UnixWare ~ SCO Unix. "elf"

ll.oll.

6.5.1 "elf" "SECTION"

"obj" ,elf” "SECTION" ,
"text",".data",".bss",NASM

(*) "alloc” : , ,"noalloc™ :

(*) "exec" ."noexec”
(*) "write" ,"nowrite"

(*) "progbits" :

,"nobits™ . "pbss"
(*) "align=" ,
,NASM

section .text progbits alloc exec nowrite align=16section .rodata progbits
alloc  noexec  nowrite  align=4section .data progbits  alloc  noexec  write
align=4section .bss nobits alloc noexec write align=4section other progbits
alloc noexec nowrite align=1

( : , "other" ).
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6.5.2 : Vel "WRT"
"ELF" (PIC) , ELF
. , NASM PIC ,
ELF ,
IIELFII ’"WRT"
,NASM  "elf" , "WRT" , PIC
nalf , "WRT" PIC
"..gotpc", "..gotoff", "..got", "..plt" and "..sym".
*) "wrt ..gotpc" global offset table
global offset table .("_GLOBAL_OFFSET TABLE_" GOT
ll$$ll GOT
(*) "wrt ..gotoff" GOT
: GOT
™) "wrt ..got"
GOT , GOT
GOT , ;
*) "wrt ..plt" ,
PLT : , PC
,ELF PLT
*)
8.2
6.5.3 "elf' "GLOBAL"
"ELF" ,
size, . ,
,NASM "GLOBAL" )
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"function" "data" .("object" "data™)
global  hashlookup:function, hashtable:data
"hashlookup" . "hashtable"

size, ( labels,

global hashtable:data (hashtable.end - hashtable)
hashtable:db this,that,theother ; some data here.end:
NASM , "ELF"

size , )
8.2.4.

6.5.4 "elf"” "COMMON"

"ELF" . size
, : doubleword 4byte

common dwordarray 128:4

array size 128hytes, 4byte
6.5.516 ELF
"ELF32" 8 16 ,  GNU "Id"
.NASM GNU , 16 "ld"  “ELF"
NASM "-w-+gnu-elf-extensions", :

6.6 "aout": Linux "a.out"

"aout" "a.out" , Linux ( Linux
ELF , 6.5), "a.out" :
; , "a.out", NetBSD , ,Linux
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na out” "o
"a.out" . ,

"SEG" "WRT",
".text",".data",".bss".

6.7 "aoutb": NetBSD/FreeBSD/OpenBSD "a.out"

"aouth" BSD unix,NetBSD,FreeBSD,OpenBSD "a.out"
, llaoutll ’
,"aoutb” elf , "BSD"
llaoutbll "_0"_
"aouth" , , "text",".data"
, elf "WRT" ,
, 6.5.2
"aoutb" "elf" "GLOBAL" : 6.5.3.

6.8 "as86": Minix/Linux "as86"

Minix/Linux 16 "as86"
"a.out" , "as86" "ld86"
"a.out".
NASM , ,"as86" ".o"
"as86" ( NASM ).
, , "SEG" "WRT",

text",".data", ".bss".
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6.9 "rdf":
"rdf" "RDOFF" /"RDOFF"(
)"RDOFF" NASM ,  NASM
"RDOFF"
"RDOFF"
NASM Unix DOS
RDOFF : RDF , RDF ,
Linux RDF
"rdf" ".text",".data",".bss".
6.9.1 - "LIBRARY"'
"RDOFF" ,
, . "LIBRARY"
library mylib.rdl
6.9.2 - "MODULE"
"RDOFF"
."MODULE" ,

module mymodname

module $kernel.core

, "RDOFF"

"rdoff" ,
RDF dump
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6.9.3 "'rdf'" "GLOBAL"

"RDOFF"
! "ELF"
"exporg",
global sys_open:export
( ), "proc" "function"
global sys open:export proc
, , '"data" "object"
global kernel_ticks:export data
6.10 "dbg":
,"dbg" NASM
NASM : "outform.h" "OF_DBG"
lldbgll
"dbg" ; ,
nasm -f dbg filename.asm
"filename.dgb" . ,
1 ( )7

"dbg" ., NASM ,

nasm -e -f rdf -o rdfprog.i rdfprog.asmnasm -a -f dbg rdfprog.i

"rdfprog.asm "rdfprog.i”, RDF
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, "dbg"
"obj" , "obj" "SEGMENT" "GROUP"
trace obj , | "EXTERN")
“dbg” ,
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3/3.1)

16 (DOS, Windows

"MS-DOS" "Windows 3.x" 16
exe .com : .Sys
, 16 C Borland Pascal
7.1 " EXE"
DOS " EXE" : " EXE"
64K .Windows " EXE" , Windows
".COM"
: "obj" ".0BJ" " EXE" :
. ,NASM "bin" DOS
" EXE" ( "DB" "DWwW" exe ),
Yann Guidon
NASM " EXE"
7.1.1 ""obj" " EXE"
II.EXEII "_OBJ"
16 i 1
VAL ,"x2ftp.oulu.fi" "LZH" "ftp.simtel.net"
LZH ( ), FREELINK,
"www.pcorner.com” "djlink", DJ Delorie , "www.delorie.com"
"ALINK", Anthony A.J. Williams , "alink.sourceforge.net"
".0BJ" " EXE" :
( "obj" ", start" 6.2.6). ,
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NASM ".0BJ" : " EXE"
; : . NASM
"test" , "objexe.asm".
segment code
..start:mov ax,datamov ds,axmov ax,stackmov $S,aXmov
sp,stacktop
DS "Ss" "Sp
"mov ss,ax"
"Sst "Sp
" .start"
mov dx,hellomov ah,9int 0x21
"DS:DX" ("hello™ "data"
"data" "DS" )
DOS
mov ax,0x4c00int 0x21
DOS
segment data
hello: db 'hello, world', 13, 10, '$'
segment stack stackresb 64stacktop:
64bytes "stacktop"
"segment stack stack" "stack"
"STACK". "STACK"
".0BJ" " EXE"

"hello world"
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7.1.2 "bin* " EXE"
".EXE"
32bytes ".exe"
NASM IIDBII IIDWII llbinll II.EXEII
NASM "misc" "exebin.mac"
"EXE_begin","EXE_stack" "EXE_end".
" EXE" "%include"
"exebin.mac" "EXE_begin" ( )
"text",".data",".bss". "EXE_end" ( )
size "EXE_begin"
"0x100" ".COM" -
32bytes ".COM"
64K ".COM" "ORG"
"EXE_begin"
IICSII
".EXE" "SS:SP" 2Kb
"EXE_stack" 2KB size 64bytes,
"EXE_stack 64"
".EXE" NASM "test"
"binexe.asm"
7.2 ".COM"
DOS " EXE" ".COM"
II.COMII llbinll
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7.2.1 "bin" ".COM"
".COM" "100h" ( ) 100h
".COM"
org 100h

section .text

start:; put your code here

section .data

; put data items here

section .bss

; put uninitialised data here

"bin" ".text"
data  bss
BSS( ) ".COM" BSS
BSS
nasm myprog.asm -fbin -0 myprog.com
"bin" "myprog"
1.2.2 ""obj" ".COM"™
".COM"
".0BJ" ".COM" ".COM"
( "EXE2BIN") "EXE"
".COM"
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* "RESB 100h"
"100h" .com
"ORG" "ORG"
NASM "bin"
*)
*)
".COM"

7.3 ".SYS"

MS-DOS -"SYS" - .com

0 "100h" "hin"
"ORG" "bin" "obj"
"RESB 100h"
".SYys"
".SYS" FAQ
""comp.os.msdos.programmer"
7.4 16 C
C C
".0BJ" C

7.4.1

C ( )

C C "printf"
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" printf"

C

"GLOBAL" "EXTERN"
%macro cglobal 1
global %1%define %1 %1
%endmacro
%macro cextern 1
extern _%1%define %1 %1
%endmacro
( "%brep” )
cextern printf
extern _printf%define printf _printf
"printf"
"cglobal”
7.4.2
NASM C
*) (tiny small  compact) near
16 (Cs
) near"CALL"
"RETN"( NASM "RET" )
"RETN" C near "CALL"
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™*) (medium, large  huge) far
32 ( 16 16 ) "CALL FAR"
( "CALL seg:offset") "RETF"
"RETF", C "CALL FAR"
™*) (tiny, small ~ medium) 16
(‘Ds" )
™) (compact, large  huge) 32
16 16 ds
ES 32
7.4.3
16 C _caller_ _callee_
(*) caller (
)
(*) caller "CALL" callee
"CALL" near far
(*) callee ( )
IISPII IIBPII IIBPII
caller "BP" C
callee "BP" BP
*) callee "BP" [BP] BP
word, [BP+2] "CALL"
small [BP+4] large
[BP+4] [BP+6]
1 "BP“ ; 1 . )
"printf" ,
(*) callee "sp" , , "BP"
(*) callee caller , "AL""AX"
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"DX:AX" . , ( ) IISTOH
(*) Ca”ee y , "BP" IISPII ,
"BP" ! "RETN" "RETF"
*) caller callee , ’
"SSP ( pop )
, caller ,
Pascal ( 751 ).pascal
' . callee ,

"RET" "RETF" , caller
¢ small

global _myfunc

_myfunc:push bpmov bp,spsub sp,0x40
spacemov bx,[bp+4] ; first parameter to function

: some more code

; 64 bytes of local stack

mov sp,bp ; undo "sub sp,0x40" abovepop bpret
"RET" "RETF" [BP+6]
[BP+4].
far 4bytes near
C

extern _printf

: and then, further down...

push word [myint] ; one of my integer variablespush word
mystring ; pointer into my data segmentcall _printfadd sp,byte 4 ;

"byte" saves space

: then those data items...
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segment _DATA

myint dw 1234mystring db ‘This number -> %d <- should be
1234',10,0

small C

int myint = 1234;printf("This number -> %d <- should be 1234\n", myint);

large DS
" DATA"
push word [myint]push word seg mystring ; Now push the segment, and...push
word mystring ; ... offset of "mystring"call far _printfadd sp,byte 6
large "int"
size.printf ( )
( "PUSH DS"
"PUSH WORD SEG mystring" DS )
far large far
"Sp" 6, 4
71.4.4
C C
"GLOBAL" "EXTERN" ( 7.4.1
) C "ini i
extern _i
mov ax,[_i]
C "extern int j" (
" DATA" )
global |
O dw 0
C size. "int" 2byte
C "int a[10]", "a[3]":"mov ax,[_a+6]".( 6
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3 size2 ) C size 1 for
"char", 2 for "short" and "int", 4for "long" and "float", and 8 for "double".
C
C NASM ( "STRUC"),
C
NASM "STRUC"
struct {char c;int i;} foo;
4 "int" 2byte
C "#pragma"
7.4.5"cle.mac"": 16 C
NASM "misc" "c16.mac" "proc","arg"
"endproc” C
( TASM "arg" NASM
4.9)
proc _nearproc
%$i arg%%j argmov ax,[bp + %$iJmov bx,[bp + %$j]add ax,[bx]
endproc
" nearproc” "i"
i) i
"arg" "EQU" label
"EQU" "%0%i" "BP"
context-local "proc"
"endproc”
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near (tiny,small ~ compact )
"%define FARCODE" far (medium, large huge )
"endproc”
near far
"arg" size size 2
"int"
large
%define FARCODE
proc _farproc
%$i arg%sj arg 4mov ax,[bp + %$iJmov bx,[op + %$j]mov
es,[bp + %$j + 2]add ax,[bx]

endproc

"arg" size
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) 32
DJGPP)

Win32
DJGPP
32
_flat_
32 4Gb
(flat)
"CALL", "JMP"
8.1 32 C
7.4 16 C
8.1.1
32 C 16
) C
"ELF" C

Linux"a.out"C

IIELFII

8.1.2

(Unix, WIin32,

32 Unix
32 C

"Win32","DJGPP" PCUnix

32

32

"DJGPP" "NetBSD'""'FreeBSD"
"cextern" "cglobal"
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32 C _caller_ _callee_ 0
(*) caller ( )
™) ,caller near"CALL" callee
(*) callee (
) "ESP" "EBP" "EBP"
caller "EBP" C
callee "EBP"
*) callee "EBP" [EBP]
"EBP" [EBP+4]TH , "CALL"
[EBP+8]
[EBP]
"printf"
(*) callee "ESP"
"EBP"
(*) callee caller size "AL""AX"
"EAX" "STO"
*) callee "EBP" "ESP"
"EBP" "RET"
(*) caller callee "ESP"
( “pop” )
caller
Win32 Windows API
Windows API ( windows ) " stdcall"
Pascal callee "RET"
C
global _myfunc
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_myfunc:push ebpmov ebp,espsub esp,0x40 ; 64 bytes of local stack
spacemov ebx,[ebp+8] ; first parameter to function

: some more code

leave ; mov esp,ebp / pop ebpret

C

extern _printf

: and then, further down...

push dword [myint] ; one of my integer variablespush dword mystring ; pointer
into my data segmentcall _printfadd esp,byte 8 ; "byte" saves space

: then those data items...

segment _DATA

myint dd  1234mystring db  'This number -> %d <- should be 1234',10,0

C

int myint = 1234;printf("This number -> %d <- should be 1234\n", myint);

8.1.3
C C
"GLOBAL" "EXTERN"( 8.1.1
) “inti" C extern _imov eax,[ i]
C "extern int j", (
" DATA" )
global j j ddo
C size "int" 4bytes
C "int a[10]", "mov ax,[_a+12] "a[3]"
( 12 3 sized ) cC 32
size 1 for "char",2 for "short", 4 for "int", "long" and "float", and 8for
"double".Pointers, 32 4
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C
C NASM ( "STRUC"),
C
NASM "STRUC" C
struct {char c;int i;} foo;
8 5 "int" 4bytes
C "#progma"
8.1.4 ""c32.mac"": 32 C
NASM "misc" "c32.mac"
"proc”,"arg" "endproc" C
proc _proc32
%$i arg%3j argmov eax,[ebp + %$i]mov ebx,[ebp + %$jladd
eax,[ebx]
endproc
" proc32" i
(") i
"arg" "EQU" label
"EQU" "0%Si" "BP"
context-local "proc" "endproc”
"arg" size size 4
"int"
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8.2 NetBSD/FreeBSD/OpenBSD  Linux/ELF
"ELF"  Linux "a.out" (PIC)
NASM "ELF"
NASM Linux "ELF"
NetBSD, FreeBSD,0OpenBSD, PIC
"a.out" NASM "aoutb" NASM
BSD
PIC
mov eax,[myvar] ; WRONG
(GOT) GOT
(
"CALL" "POP" ) GOT
GOT
PIC
8.2.1 GOT
GOT
extern _GLOBAL_OFFSET_TABLE_ ; in ELFextern
_ GLOBAL_OFFSET_TABLE_ ;inBSD a.out
data  BSS
GOT
func: push ebpmov ebp,esppush ebxcall .get_GOT.get_GOT:pop

ebxadd ebx, GLOBAL_OFFSET_TABLE_+$$-.get GOT wrt ..gotpc
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; the function body comes here

mov ebx,[ebp-4]mov esp,ebppop ebpret

( BSD, " GLOBAL_OFFSET_TABLE" )
C
C "EBS" PIC
GOT
"CALL" "CALL" "POP" .get_GOT
( call )
"ADD" PIC GOTPC
"WRT ..gotpc", ( " GLOBAL_OFFSET _TABLE_", GOT
) ( "ELF" "ADD"
NASM "ELF"* "BSD"
) GOT
".get GOT" "EBX" "GOT"
GOT
%macro get GOT 0
call %%getgot%%getgot:pop ebxadd
ebx, GLOBAL_OFFSET_TABLE_+$$-%%getgot wrt ..gotpc
%endmacro
8.2.2
GOT
"”gotoff"
lea eax,[ebx+myvar wrt ..gotoff]
"myvar wrt ..gotoff" GOT
llmyvarll IIEBXII , IIEAXII
"GLOBAL", size ,
data
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: Yonsm)

NASM
BSS , "..gotoff" ,
, BSD "a.out"
8.2.3
(
"..got" M.got” ,
GOT GOT
GOT ,
"extvar" , EAX
mov eax,[ebx+extvar wrt ..got]
GOT "extvar"
"..got" , GOT,
8.2.4
size.

global func:function

func:  push ebp

; etc.

GOT

: declare it as a function

global array:data array.end-array ; give the size too

array: resd 128.end:
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NASM ( : Yonsm)

dataptr:

NASM
"data" (

dataptr:

funcptr:

funcptr:

8.2.5

GOT

GOT

100

dd

dd

dd

dd

"GLOBAL" size, :
, , "..got"
. "..gotogg", ( :
global_data_item ; WRONG
, ,"global_data_item"
global_data_item wrt ..sym
"WRT" ".sym" NASM
my_function
my_function wrt .sym
(PLT) ,PLT
PLT. PLT
PIC SWRT Lplt".
"CALL printf" PLT "CALL printf



NASM ( : Yonsm)

WRT ..plt".

8.2.6 "o

Id -shared -o library.so modulel.0 module2.0 # for ELFId -Bshareable -0 library.so
modulel.o module2.0  # for BSD

ELF, "fusr/lib™  "[lib" "-soname""
Id -shared -soname library.so.1 -o library.so0.1.2 *.0

"library.so.1.2"
"library.so.1".
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NASM ( : Yonsm)

; : size, 16
32 , size
9.1 Size
size 32 : 16
) 1 y 32
32 , size ,
16 , 32
48 ' 32 . , 16
jmp 0x1234:0x56789ABC ; wrong!
, "0x9ABC", ,

16

Linux "as86" , "DB" ,NASM

jmp dword 0x1234:0x56789ABC ; right

"DWORD" ( , ,
doubleword; NASM , )

16 32 , far.
, 32 16 , "word"
jmp word 0x8765:0x4321 ; 32 10 16 bit
"WORD" 16 , "DWORD" 32 ,
, NASM
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NASM ( : Yonsm)
9.2 size
16 32 , DOS ,
16 32 . , 16
32 64K ,
L 1 16 32
32
32 , )

mov eax,offset_into_32_bhit_segment_specified_by fsmov dword

[fs:eax],0x11223344
1 ( )1
.X86 32 4bytes , ,NASM
?
, 9.1 , "DWORD" , ,
32 :

mov dword [fs:dword my_offset],0x11223344 9.1 ,NASM
"DWORD" , ,

mov dword [dword fs:my_offset],0x11223344

"DWROD" , size
mov word [dword 0x12345678],0x9ABC
16 32
"WORD" "DWROD" "FAR" ,
call dword far [fs:word 0x4321]
16 : 48 ,(16 32
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NASM ( : Yonsm)

9.3 size
("LODSX""STOSX",
) IIXLATBII . , 16
32
NASM "al6" "a32" , 16 "LODSB",
32 , "ESI",
a32 lodsb
size 32 "LODSB" [DS:ESI] ,
[DS:SI] . 32 , 16 , "ale"
"ale" "a32" NASM ,

. "CMPSx" (section B.4.27),"SCASX" (section B.4.286), "LODSx" (section
B.4.141), "STOSx"(section B.4.303), "MOVSx" (section B.4.178), "INSx" (sectionB.4.121),
"OUTSx" (section B.4.195), and "XLATB" (section B.4.334). ,

,(IIPUSHAII IIPOPFII IIPUSHII IIPOPII) lla16ll lla32ll
size , "SP"  "ESP" ,
"PUSH" "POP", 32 , ,
4bytes, :
push  pop 16 , "016"

016 push $5016 push ds

doubleword , ,
doubleword

( "032" 16 32 , )
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NASM ( : Yonsm)

NASM
BUG, bug
10.1
10.1.1 NASM
NASM BUG ,
"ADD ESP,8" .
:NASM "ADD ESPS8" 32

, "ADD ESPBYTE 8".

10.1.2 jump

: (
,  NASM "short jump out of range",
, 386
"JNE" "JE" :
386 , ,
: "JNE NEAR". ,

10.1.3 "ORG"

"bin" "ORG"

BUG,

"short"

.NASM
"Jcc NEAR"

"JMP NEAR" ;
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: Yonsm)

"OxAAL5" 512
ORGO
: some boot sector code
ORG 510DW 0xAAbL5

NASM "ORG" ,
"TIMES" , :

ORGO
: some boot sector code
TIMES 510-($-$$) DB ODW 0xAA55

"TIME"

10.1.4 "TIMES"

TIMES 510-$DB 0O

"$" , 510,

NASM :
,"BIN"

"$" 510"

TIMES 510-($-$$) DB 0

i"$“ "$$" L)
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510.
,NASM

"TIMES"

"ORG" ".text"
’ll$ll

"TIMES"

TIMES



NASM ( : Yonsm)
10.2 Bugs
BUG NASM . BUG
. BUG, "https://sourceforge.net/projects/nasm/*(
bug) "bugtracker" , , 1.2
2.2, BUG (
BUG") 10.1, BUG
bug, ( ,
NASM )
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NASM

( : Yonsm)

A: Ndisasm

Al
NASM
x86 ,

, NASM (
"objdump", "DOS .EXE" ,
A.2

1.3 .NDISASM
A.3 NDISASM

ndisasm [-b16 | -b32] filename

NDISASM 16
"-b" ,NDISASM

o

A.3.1 COM

"DOS.COM"
"0x100" , 0,NDISASM
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.NDISASM
"debug",

NASM,

32 , ,

16 S-ut

NDISASM

32

UNIX



NASM ( : Yonsm)

v g _ NASM

ndisasm -0100h filename.com

A.3.2
.NDISASM , (
, , "FS OR AX, 0Xx240A™) ,
NDISASM ,
, n n , (
NDISASM 8192 ). ‘NDISASM
, , IIDBII.
Il_sll : ,
32bytes "CoM"

ndisasm -0100h -s120h file.com

ndisasm -0100h -s20h file.com
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NASM

( : Yonsm)

A3.3

llJMPu
?

PC

PC
,NDISASM
NDISASM

A34

||_e||

||_kn
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IIDOS"

jump

PC

10, 20.

"

N

NDISASM

)

PC

,NDISASM

e (

bytes
"-e10 -010",

; "JMP"
NDISADM
) n n
( NDISASM
)
(
( ,
)
)
10byte
; byte



NASM ( : Yonsm)

A.4 Bug
bug. . , ;
"anakin@pobox.com", "https://sourceforge.net/projects/nasm/"
( "FPU" , ,
).
I
NDISASM , )
NDISASM ,

"jules@dsf.org.uk"
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