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EERIEES: [CHiESasm

o EFTHRA: vi.0
o FEFAMTIIE): 20240430

i

i}

NRR/ZBEP, BNEECHEIES, Efrasm,

ARES+ 3 BT+ T &

ABHNEMIELE . LN, SR XETHNT:
HonKitj&EHg
e crifan/low_level _assembly asm: [EE/RIZIES: L4RiE=asm

ANfE{ERALtHonKitRIB XM AT AR F

¥ crifan/honkit_template: demo how to use crifan honkit template and demo

FELNR

o KERIEIES: JL4EIBSasm book.crifan.org
o KERRIES: L4iESasm crifan.github.io

B THME
o EERIEIES: L4EiE=asm PDF

o EBRRIEIES: [4RiE=asm ePub
o EERZIES: JL4EiE=asm Mobi

hRAXH] A& 5 BR

LB FPHARNEEHRNES, WXHGRA, HAEARE., ERHoAETSEANE, HE&ETHL. MEIMEEN, &
ﬁﬂﬁﬂ%ﬁﬂ%%ﬁi admin X% crifan.com , ﬁ?%gq%ﬂﬂ”ﬂﬁo 1§‘T1§‘Téﬂ5°

EMEAREHIE, MEARIMARER. BZRTEWURERE. WHIFERE, H5EKATX.

N5 754

RIFBRNZEFRENEIEBEINTOEY, TEBH crifan BE SR NEETRAETHAEIR T H XL B F BRI
2, $SUEnsig,

EAh

EEREMEBFP
KA crifan 5 T HAM 150+ KRB FHHIE, B4EORBL
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https://book.crifan.org/books/low_level_assembly_asm/mobi/low_level_assembly_asm.mobi

crifan/crifan_ebook_readme: Crifanf{ B FFr9{F AR

XTEE
XFEEEZNE, #0:
*kFCrifanLiZx - £ &

crifan.org, {EFE24.0ER(CC BY 4.0)1% /&% all right reserved, powered by Gitbook&/FE#: 2024-04-30 23:01:28


https://github.com/crifan/crifan_ebook_readme
https://www.crifan.org/about/
https://creativecommons.org/licenses/by/4.0/deed.zh

N A ~ls
ILR1IB S asmiitid
o asmiLmAKRNE == EBRIEIES: L4iESasm

o LEGEIR, EERIEIES, JL4miE==assembly language, {&FR asmiC4R
s BXRMAS, SFEERNSENRE
o XTEM: KERERES

o RIZIEST, RiFlevelBRAE, —f&DA:
m Low-level programming language
s —fRIFERN: BREREEES
= High-level programming language
s —fRIFEN: SREELES
o XTRIEBSTHI: Low-level {EERF High-level HR
o MEAXFGEXME, HHPXFEHEERNSRIER, EFRKA
o WAAFEEMMNANHEARME, REEENER ESEZS
o ATEMWAARE, TARNEN:
= Low-level programming language: ERHIZIES
= High-level programming language: Lt B/RIZIES

o BEERMUEMKIESNEEER: NAIENAEME
-»

o HEHES: HBTEERE, BIITHNAIES
o [RES: AthBERIE, (BERHE, SENDRA

o FassembleriCfR=s, 1€ILHRIES BhiFn HleHES, LNHLENRIT, TMEF2BE
o BRES: ABHEIE ESANENES

o McompilerfgiXss, £ BRIES BhFEN HeHES, ILNHLENRIT, TIMEFEE
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Alh B

b BB

o LRIPNEEE
o ARM syntax: #xxx
n Zf
n 103
m  mov x16, #338
m ADD R7, R7, #4 ; a=a + 4
m subro, ri, #3 @ r0 = r1 - 3
m 163H]: OxFFsk
B svc #0x80
m  SUB R8, R7, #0xC ; b = a - 12
B mov r@, #OxFFO @ r0@ = OXxFFO
o Intel syntax: hZ&5RE: xxxh
n
m  int 80h
o AT&THI: s$xxx
n

m  int $0x80
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REXCRER K RF

o asm ([C4R) *BZF
o GNU/GCC#7i%23
n FOECIEE (F-ansigi-std&4RiE) @ B _asm__
= GNU¥ B (GNU extension) : F asm
o ARMZRiEsE. IERAINERCR

[ ] asm

e volatilex =T
o ETFasmiyfgifrsqualifier
= GNU/GCC4Ri%23
n TVECIES (B -ansi B -std X4RIF) @ A _volatile
s GNUY B ( owu extension ) : FH volatile

> G
MM, BRI
o BIEEE TRILHRA:

[e] __asm

o _ volatile
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GCCHxXFasmhiyiE;

e GCCHxFasmiiEiA
o infc 1Bs (P -ansi B -std BHRIF) © B _asm_
o GNUY'R ( GNU extension ) : B asm

El=1—
B

SR e (-ansi B -std ) , SEAEHOXET:

® asm
® typeof
® inline
o $5f5l: X -std=coo BYEEHTARA, FIIUA inline
® restrict

o BABY _std=gnuoo I -std=co9 (ZHMAY -std=isovso9:1909 ) AU FEETAR B, 7 BEFD restrict
-) BEALRXBFHNE, BRNER:
EREMEE D327 TRI%
-) XFasm, FJUBSINENREEX:
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asmEZARIiE;

e asm asm-qualifiers ( Assemblerinstructions )

o asm

m YA -ansi T -std i, EER: asm

o asm-qualifiers

volatile

n HISIE/ER

n FiEMNasmAEHERAE A Ivolatilef
inline

» asmiCREAES (1R) SREVNEAZE

o Assemblerinstructions

crifan.org, {EAZ34.0EPR(CC BY 4.0)i% %7 all right reserved, powered by Gitbook&z fE EH:

LA
Ritassembler;C 23 5LH
A& Z1TICRARS

24T Z BN EIAT IR

s ERMNE: \n\t

s BREB: 9% = semicolons
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EZxasm(basic asm) vs ¥ Easm(extend asm)

o Hid

o clobbers =clobbering registers= (asmiC48H) modified registers = (asmiC4RH) E#EN T HNEHEFES

EI=}
o BX=

o asmi5iA, HELBEZMEIEN
o AT&T MasmiLRE L EHP—F

o WME

-) BTZIBNEA
ZEE: GNU/GCCHiasmiIE A

basic asm vs extend asm

o ERasm=basic asm: EHiE—1TITHE LRI

o iR

o TR&

o AR

BIAFE (C) RERSH
» REXHTRER, FA2E (L% RE
» HEEMXHGERER
ixas (gec) HAAELREAERAIELE
» TE (BERILCHROR) BRI ALE

nakedBIERER, (XZfFEZAasm

o ¥ FRasm=Extended Asm: HiEEMAE L FFERAUCHAD

o —fi%
[ ]
o s

il

o MMRALA

o MREH
o [REA

FRERKBS: B BERE2. 5l
i iZE Noperands: 1ETE MAE 7, MEFESR. STMAIFESS (clobbered register)

ReeRdrE (C) REH

, REFRER: WL
LY : REAF basic asm , KREF extend asm

¥ & asm RAFRF RN asm EEBMATME AR EEHNHIZTEFEE (clobbers) , TEZA asm MEHE.

XTF asm KIEBAJAEZMLFFEE, FEMN C MFRERRAMIEN. gec RILEBZTEHREEN, NMRE
B asm EREFFRMARBMmER (XFEERT R asm) , WSSBKREXNTA,

IR EFEE (B asm Txz#) BJRARMELE push/pop BEIFRIMEEE.,

— LIRS R TEIAREE asm (geec FRZ R “ATF clobber) ZRIBE S ZERIFHZIAES., BR gec HWEX
asm AXHEM, WRIRH asm FEXT, REEEY B asm F{EA“RTF clobber,

gec EEZRNTER asm WKIHEN . EAERIRMESFRHIA—L), MARNEAETARA, XAIERE
SUBERBPNEMNER. B2, XF (R)W) NesSKUEN. ERNDseXBLEIEE, twih, Xt
AIRERSINEEEDRE, RARL/FRESEFEHRINE BNEREHN asm NMEMAKN) TJEERERSEN asm 56
REF/EFME. AT EERRREORIBH X LRBNEN, BERY RN asm HERBERERIFNA
&

AT gec FEZAR asm BN, MEHEIFX—FXL, MAFREEERNABPERMN—EMER

asm,
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basic asm#flextend asm
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basic asm = EZ~asm

&iA

g:

__asm volatile code & /* Basic inline assembly syntax */

&40
BT

/* moves the contents of ecx to eax */

/*moves the byte from bh to the memery pointed by eax */

217

=EINLE: \nt

BB PRIESS gec BDIBLHERBRIZZLRESS: as = eas , HPZTHDH

MR R R

__asm

__asm
mov al
mov dx
out dx al

__asm mov al
__asm mov dx
__asm out dx al

__asm mov al __asm mov dx __asm out dx al

// asm_overview.cpp
// processor: x86
naked

// Naked functions must provide their own proleg...
__asm

push ebp

mov ebp esp

=03

R

a1

\n\t



sub esp. __ LOCAL_SIZE

// ... and epileg
__asm

pop ebp

ret
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extend asm = ¥ FBasm

SE S
BE
Extended inline assembly syntax:

qualifiers AssemblerTemplate

OutputOperandsList
InputOperandsList /* optienal */
ClobbersRegistersList /* optional */
GotoLabels /* optional */

o AR
o asm-qualifiersF[i%{&E: volatile

24451
$&DlsrcEldst, Hf5dstin1

sre
dst

dst
sre

dst

fills the fill_value count times to the location pointed to by the register edi

o fills the fill_value count times to the location pointed to by the register edi

o [ERtEIFgce:
n SFEMNFFERE: eax, edi
m eax, ediFFHRANAFELHK

/¥ no output registers */
count fill value dest

)

make the value of ’b’ equal to that of ’a

"movl eax
movl  eax
b /¥ output */
a /% input */
/* clobbered register */

SENE XER:



e "b"is the output operand, referred to by %0 and "a" is the input operand, referred to by %1.

e "r'"is a constraint on the operands. We'll see constraints in detail later. For the time being, "r" says to GCC to use any
register for storing the operands. output operand constraint should have a constraint modifier "=". And this modifier
says that it is the output operand and is write-only.

o XTIREHMFRHIconstraint, ¥
m 6.1 Commonly used constraints- GCC-Inline-Assembly-HOWTO (ibiblio.org)

e There are two %’s prefixed to the register name. This helps GCC to distinguish between the operands and registers.
operands have a single % as prefix.

e The clobbered register %eax after the third colon tells GCC that the value of %eax is to be modified inside "asm", so
GCC won't use this register to store any other value.
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iOSERARMA#C 4
IOSHA R CRENIEE

iIOSHAHERICH, HLE: XCode (HEBHI) clangf#miFgdH, Mikasmili
L4t B#RiRE 2iPhone7, AEBARMZEH

FRBUC e £33 FO4AIAIARMAarm64, BREFER:

o AAPCS64=Procedure Call Standard for the Arm 64-bit Architecture
B{EfasmiViEE, hEXLEFRE:

e Extended Asm
o == FHIERZEMY: extend asm

BiRERER:

e GCC-Inline-Assembly-HOWTO (ibiblio.org)

e How to Use Inline Assembly Language in C Code — gcc 6 documentation (dmalcolm.fedorapeople.org)

4451
IOSA iR L4

always_inline syscall_number
fo
ret
long_syscall number syscall _number
__asm__
ret_p ret
long_syscall _number_p long_sysecall number pathname_p
ret ret
openResult SYS_stat64 filePathStr  stat_info

iLis: BSFEEregisterRFSHTEE
IR 2 B

always_inline syscall_number
fo
ret
long_syscall_number  syscall _number
__asm__

ret_p ret

long_syscall number_p long_syscall_number pathname_p

p

pathname
p
pathname

athname

stat_info_p

athname

stat_info_p

stat_in

stat_info

stat_in

stat_info


https://www.ibiblio.org/gferg/ldp/GCC-Inline-Assembly-HOWTO.html#s6
https://dmalcolm.fedorapeople.org/gcc/2015-08-31/rst-experiment/how-to-use-inline-assembly-language-in-c-code.html

ret ret

PREMRN: BEFFREregisterRESHEEE
BERBRE:

always_inline

X0_pathname
x1_stat_info
x16_syscall_number

syseall_number
pathname // first arg

stat_info
syseall_number

x16_syscall_number

// second arg
// special syscall number store to x16

stat_info

X4_ret // store result
_asm__
x4_ret
Xx0_pathname x1_stat_info
// : onll’ Hxill’ llx4ll’ llxlsll
X4_ret
<]
CHRIBIEA:
stat_info
filePathStr filePath UTFB8String
openResult SYS_stat64 filePathStr, stat_info
B

BRNRENREE:
inline asmAdextend asmAY
o B
o B
o JIEEM
BERE/DEaeEBIm:

e svc Ox80RY (statfll) stat64AYiEF
o JR[OIEAEEMY(E
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ARM;C4

e ARML%
o EJhAYBook
n BRTLRIES: ARM

ARM%miEgs

o compiler toolchain 4Ri%2s T B¢
o #miZEscompiler: IECELC++iERA 283
o j[4wesassembler: 1ECHRIE=FEMA 23R
o fEfEeslinker: ISP SRIOERS BN AIHATG
o BEITTANARMEFET A
o Arm Compiler 6
n R, REMAEY Arm C/C++ 4RiIFTHESE, ET armclang 45188, Arm Compiler 6 R AFRE K IE Arm
Cortex #1 Neoverse ZME23F1224897%% 71, M Armve-M Z) Armv8-A 64 i Arm: fEJ9 Arm Development
Studio BY—&F 2 BTG
m Arm Development Studio | Free 30 day evaluation — Arm Developer
o Arm Compiler 5
s F—Am C/C++RIZFT A, ETarmccsRi%ad. Arm Compiler 5 JEIHE Armv7 ZERRR BN BIRIHIRE
M SRR AN
o GNU toolchain
s — PR, HXARNITEE., GNU TRHBSRM T —ME Arm E8 E# TR RRERAALE
 BH
m GCC, glibc performance in 2018 - Tools, Software and IDEs blog - Arm Community blogs - Arm
Community
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W

a4
S
*

SEAZH

[EffIR] asmLERBFHNESIULBURFEHRNEE

[%E18] XTFiOSAH#ERCRATbasic asmilextend asmU K BR{EL K

[Ef#R] IOSHARMBAANEL RN : BEFaregisterRFSHEEE
[EfgR] i0SHhiFRasmCHEXEF: asm asm asmFlvolatile volatile_
[EfgR] ioSHanfElinline N #C4RiAAasm;CREMR B

[212] GNUFIGCCHIasmiLLRiEE

[RfEAR] i0SHinline;C P armf{iBsve 0x80ZsyscallifHopeni T AXHERFE

RRES - #EEH, BHNEREP (wikipedia.org)

NeHE=. LREE (BRES) . SRESGO_DIEMIEE-CSDNER_H881ES

YmT21ES (Programming Language) . L4®1ES (Assembly Language, ASM) . #1285 (Machine
Language/Code) HIXZIFIE N | HIBEF I E E HMis(Datalearner)

ICRIES - #EEN, BHMNEREH (wikipedia.org)

Compiling C and C++ code for Arm

Assembler User Guide: Numeric constants (keil.com)

Assembler User Guide: Syntax of numeric literals (keil.com)

ARM Cortex-R Series Programmer's Guide

How to load constants in assembly for Arm architecture - Architectures and Processors blog - Arm Community blogs -
Arm Community

Assembler User Guide: Syntax of Operand?2 as a constant (keil.com)

ARMCC: Locate Constants to Fixed Locations

ARM Compiler armasm User Guide

How do | do inline assembly on the IPhone? - Stack Overflow

'inline-assembly' tag wiki - Stack Overflow

DontUselnlineAsm - GCC Wiki (gnu.org)

Extended Asm (Using the GNU Compiler Collection (GCC))

Procedure Call Standard for the Arm® 64-bit Architecture

ARM GCC Inline Assembler Cookbook

ConvertBasicAsmToExtended - GCC Wiki

ios - fork() implementation by using svc call - Stack Overflow

linux - ARM inline asm: exit system call with value read from memory - Stack Overflow
iOSPHIF-——-FEARIR N 2021 AR - & (jianshu.com)

IOSZEKBHZ ptraceF RAREVFR AL - BHIIEE (gitee.io)

IOSILRA 1 H2 2 ARM64S LR ERZNAZ / 345K (zhangshengrong.com)

FKTF1EXCode for SimulatorfP4giEAIc: inline asm, {BJtiAE7EDevice L47iF | .BBRZFKE (codenong.com)
How to Use Inline Assembly Language in C Code — gcc 6 documentation (dmalcolm.fedorapeople.org)
Arm Compiler User Guide Version 6.16

Inline Assembler Overview | Microsoft Docs

__asm | Microsoft Docs

GCC-Inline-Assembly-HOWTO (ibiblio.org)

Basic Asm (Using the GNU Compiler Collection (GCC))

Extended Asm (Using the GNU Compiler Collection (GCC))

Alternate Keywords (Using the GNU Compiler Collection (GCC))

Size of an asm (Using the GNU Compiler Collection (GCC))
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