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© HEH ARG ML POy SR

CPURY &} & 3
ﬂ%ﬁ%%?ﬂ%ﬁiﬂif@?ﬂﬂ(ﬁ%%%ﬁﬁ, 'BERCPULAEHI /M [A] AL
+
FEMBAET PR, ARRIMLCESRNBITER, FIEERAM
REFRERBATRRER, ESHI AR MHzZ,
$ 56184 8h B HAZCPI: Cycles Per Instruction
CPI = PUTTE BT & I 80 34k / 1C
IC: FT#ATIITE 4 %3
PAT— M2 T R B CPURY [A]
=PATTEFF BT 7% ¥ B o ) SR 5 X B P 89 e )
=PATFE B 75 OB B B0/ i b e
=IC X CPI /B 4FM=

CPURIHEBEER T =4S BBZE, CPI, IC




BENTEZE P M E4iN 3GHz., CPI 5 1.5, PizfT
SRR TR PATES (8] 10s, ZF2 )7 AT IS B %
HAZOAN 8 22057 3 2 (B)-

© 3x107, 2x10+v

© ax10w. 2x10w
® 3x10%Y, 2x107




3 d =) r o o = TR
ﬁ BN RGEREIRER FRSOL S G T
N -

f 1
| i :
I ( \
: Y ERINTE :
| 4 * Y x {
| i I JAF i
RS 4h 58 17 VO &

(1) F84EZEMISA
PR 7 X SEpRAC B SR I S . XN IS, WA AR 7 R AT S LT
BIBATHE—D— IR APAT — KB 2: L.
(2) BN
RMFE e I %, 56 FAFRRERL /O %
(3) XX
FRAAL T XT1/0 B2 I 5
(4) #E
AL IEFEIBITHRE TS . BN EEES . EAEA1/0 W& iR RN

(5) BRI
FRAL 7T EN LS




© FJ AT SCAF I AR A HHELYLR e

RSESEFTRERE
L TFTEGCC+LinuxELhggihimdis

printf.o
hello.c |TR&LE| hello.i | #iFE | hello.s | L hello.o | G helli
g [(CPP)| imiER | (el |iramg [(@s) | = | (Id) | AIATH
(%) (XF) =2 = o FRER
(X7F) =R (Zifl)

linux> gcc -0 hello hello.c (Zil)




© n AT AT

) ik

(ERGCCmFERmE I AT Y TIEP:
— $ gcc -0 p main.c swap.c

-$./p
mailn.c szp.c RT3
R R
(cpp., cc1, as) (cpp. cc1, as)
l l -
: PAlEER (FALIE, %%
"‘T'“'° S""?p” 2, L) HAEE
T BtRsC:
}, L THITRIEIT



IR G

CrHd TV
B85 p ¥ 320 | 641
[signed] char | unsigned char 1 1
short unsigned short 2 2
int unsigned 4 4
long unsigned long 4 8
int32 © uilnk32 E 4 4
int64_t uint64_t 8 8
cHax = 4 8
float 4 4
double 8 8

TR C B R g HL A R/ (BA
B U

i A ERAT)
R A TR 4 3 ) B2 TR T AR AL .




© AR A PSS St maT

EJLFrAE RS E, S5 REABFENESLR TP
B, %G i ik oA B4 5 R R/ B

5): unsigned int x=1000; &iffE: 0x500
= 324:0000 0000 0000 0000 0000 0011 1110 1000  (0x000003€8)

0x503, 00 I 0x503 €8 [
0x502 00 increasing 0x502 03
0x501| 03 byte 0x501 00
0x500 €8 address 0x500 00
/N 5 2 K 7 2
(VA= =i Ea (30 b R [ VAS e F ey iy i8Ry

B AL AE A AR B R bk T (RAL F A BCE AR &R I R M bk BT




|

wintelf 28,

A

—"Nintdl

AN ExAgHEHE

OXFFFFCOOOX 0x12345678,NA7FEt0XFFFFCOO0

FERRRBN 7 EGERTRAS ()




© TS LS G

nfL RS H, AR EGEN: 0 ~ +20 -
CHIERA (V& m/MHE ICPNIE]
unsigned char 8 0 255
unsigned short 16 0 0-65535
unsigned int 32 0 4294967295
unsigned long 64 0 18446744 073709551615




© G175 MY SO A LR as T

AN
> AMERRSPBERFSH, N TFIEBCRERERL. R
—F, (BRI BUE AL ER 53 9 H AR E 1% 47 Y
2 JE ARSI R
Blan. SHALPLESE, M.

+23F4MEN 00010111

-23F4MEA 11101001

2%111’»:1: —7] J\&E(J?‘I‘Eg%“ﬂ 1&IE§&7‘M¥E@ “%ﬁiﬂy
B+ AR{ALm1”



C YL ST

RAMY T3 —Fh Ik

Zw2: —PHBHAMEE T (2™) I i B4
XFH -

- 23FI%MIA 100000000
-00010111

11101001




=
3 TrElYLER S s,

S L AR ;y‘ﬁ;%r:ij_l_'
151 -
FF
. FF
int x=-1000; =
321 rsp=0xf5dd1550 | 18

1111 1111 1111 1111 1111 1100 0001 1000
(OXFFFFFA18)

GDB x/4xb 0xf5dd1550 x/1xw 0xf5dd1550
GDB x/4xb $rsp

0xf5dd1550 :18 fa ff ff 0xf5dd1550 :fffffa18

bRTEFT, hRRNFT, WRRHF T, gRT/N\FD

XFRRTAES, dRTEFSTES, URTET ST



e

nf XMEFTRER NI BB N : 21 ~ +2n1 - ]
CH#ERM | f7%L TMin  B/ME TMax, ;. KAE
char 8 -128 127
short 16 -32768 32767
int 32 -2 147483 648 2147483 647
long 64 |-9223 372036 854 775808 | 9223 372 036 854 775 807

Ci&E FcharsR BT A1 FT19,
AR — S RVER (BEHIRE)

A AR R—

TFERF QERERRE , B



© TLTFS RO TS U e LY GEas T

ZRLATCHARL:

1 Intx =-1;

2 unsignhed u = 2147483648;

3 printf ( “x = %u = %d\n" , x, X);

4 printf ( “u = %u = %d\n" , u, u);

sy DiEfT DA CREES, ERMEHEREMTA? BTA?

X = 4294967295 = -1

u= 2147483648 = —2147483648

& 2'HEFEEHERTA “100..0" |, WEBRA32HHSEE
B, EEAm/NGRE: 2321 = -231 = -2 147 483 648,

AbE FRE R KA A S BT RF 5 8 A A B R i — o U 2 - BfE vl e
=B, BRABEAASZE;

SRR B S RRFFAEANR, AR T BRXEARTT



© LI SHAE TS HUN

YL G

& SIATCRE:

Int tx ;
unsigned ux=O0xffffffff;
tx=ux;  /*Cast to signed */

CiES = %ﬁ%ﬂ%ﬁ

printf( "tx=%d , ux=%u\n" , tx, ux);

EE’\JEHJLJQ“—“%EHZ?
tx = -1, ux = 4294967295



ﬁ % % I BSOS 7o) | Bl o=t it L1
‘/ IV é& AN ';l":i;f-:d!;fﬁ:' 5&."”:'—'1—[

IEEEF S ARiE (—1)* M 2F
— SignfFF47rs AARZANEH IR
— Significand E# M
— Exponent$5%y E

o hd

— MSB s &fF51{is
— exp ZmiE (but is not equal to E)
— frac Zwh%M (but is not equal to M)

(=1)°1.011101 «x 23

s |exp frac




2 - 32 bits

I AR

float

frac

8-bits

- 64 bits

23-bits

double

frac

11-bits

52-bits



1 "’l‘ ;r-U ‘L;’J?;

=
=il

B, $i4migH

H A A B =P AR

:
f
0(0{0f(0j0|0j0|0O(O|O|OfOjOfOJO}jO|O|O|O|O|O|O
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© Normalized numbers CERRSALE0) s ;,J:,g R Y|
HESILEN: +/ KXXXXXXXXKX Xy X 2EXPONEN = (1) M2"

s |exp frac

1 8/11-bits 23/52-bits

& exp#000...0andexp# 111...1

~ ® exp = E+ Bias

| — exp: T2 ¥

— Bias =21 -1, k=88\11/2Zexp)fii
o BURERE: 127 (exp: 1...254, E: -126...127)

o XUKEE: 1023 (exp: 1...2046, E: -1022...1023)

1. _ . R UL RSO
M 1.xxX..x2  xxX...X: frac R, B oA o

— Minimum when frac=000...0 (M = 1.0) &, &1L
— Maximum when frac=111..1 (M =2.0—¢€)




< Normalized numbers CUASALE)  srimiLE

*Ijtla*g ﬂﬁﬁﬁl D+ /=T DOXXXX X X 0 X 2Exponent

S |€Xp frac

1 8/11-bits 23/52-bits
iﬂ%fg (-1) X (1 + frac) X 2(exp-127)
‘ MR (-1)° x (1 + frac) x 2(exp-1023)
| 322 S AR R AR W E T E

v=(-1)s M 2E




© Normalized numbers GRS LED  sripiLEgeas:

Mt e as

e Value: float F = 15213.0; |v
15213,, =11101101101101, E

=1.1101101101101, x 213

* Significand

M = 1.1101101101101,
frac = 11011011011010000000000,
* Exponent
E = 13
Bias = 127
Exp = 140= 10001100,
* Result:

0/(10001100[11011011011010000000000

s exp

frac



© Denorm d numbers CIEFUASALED) HraniyL s Seas:

AERRREL: +/ -0 XXXXXXXXK X,y X 2E¥PONENE

s| Exp=000...0 frac
1 8/11-bits 23/52-bits
. Lhis o = (=1)s M 2F
Condition: exp = 000...0 E = 1 Bigs
e F=1] — Bias

o FUFEEE: E: -126
« XUKEFE: E: -1022
e M =0.xxx...X  XXX...X2:bits of £frac
— exp = 000..0, frac=000...0
- REFEHE 0, AX43+0F1-0
— exp = 000..0, frac # 000..0
o« $ZIE 0.0/




© ikl oYL R Sis

Ih'r

Jiic)

lﬁ

In FP, FRBUAORGERE +/- -, ARMLFE. (BHEROARE)

A AR +oo/-ofELLEE.  HlIR: X/IO>YR{ERBHELE:

...;: ° exp — 1111

|« [FUll: exp=111..1, frac =000..0
|| - A& oo
_B.g.1.0/0.0=-1.0/~0.0 = +o0, 1.0/~0.0 = —oo

| o E2: exp=111..1, frac # 000..0
— Not-a-Number (NaN)
— E.g., sqrt(—1), o0 — o0, 00 x ()



SFLIRIFENESF, INFAEimZEFN (Little Endian) |,

| B (RAFDERIERIILETT, SAFHEIIEHESRISLE
40110a: b8 78 56 34 12 mov $0x12345678,%eax
40110f: bb 78 56 34 12 mov $0x12345678,%ebx




© Fhk 5 FFCLYL SR Zu s
U5
- IREIE L A EERSEHRIFN
BRAESFR RN E
- iE<H: MEPSE
- EffFea EfFeR UL
=T iR FE, KF TR

- FEETTH ()
-l |==




© x86-64 B FAT Ay srorumgms

Srax Seax %$r8 $r8d

$rbx $ebx $r9 $r9d

$rcx $ecx $rl0 $rl0d

srdx $edx srll %rlld

$rsi %esi $rl2 $rlad

rdi $edi 3rl3 %rl3d

$rsp %esp $rld $rldd

srbp %ebp %rlbh %rl5d

srip teip




o T =y
TN L)’«‘ifd.'l'-‘_.‘—"":_',l—r-
S
%eax %ax %ah %al accuQrigin
(mostly obsolete)
secx gcx %ch gcl counter
a
Q
5 Sedx dx %$dh sdl data
o <
©
| © $ebx $bx %bh $bl base
o
@
0 [o) - fe) = source
%esi %si .
index
. . destination
Sedi $di .
index
N
. 5 stack
%es s ]
€SP P pointer
base
sebp sbp }
pointer
%eip 1ip
\ )

Y
16-bit virtual registers
(backwards compatibility)




PrELYL R SEEE T

Imm M[Imm] # %t F-ht

(r,) M[R[r,]] ) 8 F-ht

Imm(r,) M[/mm+R[1,]] (A + wEE) Fiak

(ry, 1) M[R[r,]+R][r]] s hitF- 4k

Imm(r,, t,) M[/mm+R[r,]+R][r,]] G =51

(,r 5) M[R(r] - 5] .5 28 HiE F-ak

Imm(,r,s) M[Imm+R[r,] - 5] H.f5 28 1k F ik

(1, 1, 5) M[R[r,J+R[r] - 5] H.F e hEF 4k

Imm(r,, 1, 5) M[Imm~+R[r,J4+R[r] - 5] H 6178 hE 54k




© St TA PHELYLR GEas T

0x100 Oxff rax 0x100
0x104 Oxab i 0x1
0x108 0x13 rdx 0x3
0x10c¢ Ox11

%%rax 0x100 9(%rax,%rdx) 0x11
0x104 Oxab 260(%rcx,%rdx) Ox13
$0x108 0x108 0xFC(,%rcx,4) OxFf
(Yorax) Oxff (%orax,%rcx,4) Oxab
4(%orax) Oxab 9(%rax,%rdx) Ox11



R TENEERER TN AR EE RS,

bk & FAF AR {H
0x100 OxFF $rax 0x100
0x108 OxAB ‘$rcx 0x1
0x110 0x13 srdx 0x3
0x118 0311

BIEHAMIES, WLEA, ZBEiEE. Biigds

g 4 H #Y &
addg %$rcx, ($rax) N A7 HhE: 0x100 0x100
subg $rdx, 8 (rax) A AFHAE: 0x108 OxA8
imulqg $16, {(%rax, $rdx, 8) N A7 HE: 0x118 0x110
incqg 16 (3rax) WA HE: 0x110 0x14
decq %$rcx Y%rcx 0x0
subg %rdx, $rax %rax Oxfd




Z\ - ‘ -
27 }af-*J L:F

{BRi1ZR[ax]=FFE8H, R[bx]=7FE6H,
WITIES "subw %bx, %ax” 7,
S Fee BRSNS

R[ax]=8002H, OF=0, SF=1
CF=0, ZF=0

R[ax]=8002H, OF=1, SF=1
CF=0, ZF=0

R[bx]=8002H, OF=0, SF=1
CF=0, ZF=0

R[bx]=8002H, OF=1, SF=1
CF=0, ZF=0




va) LSRG DT il ¢
PrSULE

185 "popq %rbp” HILH
BEE:

° R[rsp]=R[rsp]+8,
R[rbp]=MI[R[rsp]]

° R[rbp]=MI[R[rsp]]
R[rsp]=R[rsp]+8,

G R[rsp]=R[rsp]-8,
R[rbp]=M[R[rsp]]

a R[rbp]=M[R[rsp]]
R[rsp]=R[rsp]-8,




e

BraEE<
- ToEHBkERIE S

jmp DST: AR BiRE<S DSTAAIT

(1) =Bt
jmp RS

(2) [E)BEEE

— X4 BEEIES
Jcc DST: cc S

Bgn:  jmp *%rdx

jmp *(%rdx)

5, 1R

/

atms (A

HESM, BHE, WEBIERHES

SNRIRFEHRIT

13) FltrES
DSTREAT,




e

F= ke =EFH 1785
— . 1 | jc label CF=1 Atk br/fEhr
—- 2 | jnc label CF=0 i/ fr
NIRIBEENMF 3 | jeljz label ZF=1 HE%TE
SHIER 4 | jne/jnzlabel | ZF=0 THEFETE
5 | js label SF=1 = 2L
6 | jns label SF=0 g | Ak
7 | jo label OF=1 Himd
8 | jno label OF=0 Toim
e 9 | ja/jnbe label | CF=0 AND ZF=0 E%::'T%ﬁ A>=B
Sy st 10 | jae/jnb label | CF=0 OR ZF=1 E%"E%jﬁ{ A=B
11 | jblinae label | CF=1 AND ZF=0 | L7 SEZ A<B
12 | jbel/ina label | CF=1 OR ZF=1 TIFSEE A=B
| 13 | jg/inle label | SF=OF AND ZF=0 | 77 {7 SE%[ A=B
GG ER 14 | joe/inllabel | SF=OF OR ZF=1 | & SE4 A=B
LU 15 il/inge label | SF=OF AND ZF= | TF{7 SE3i A<B
16 | jle/ing label | SE=OF OR ZF=1 | TT{FSEZ A=B

Pl ERBSAESICEE . B2 BIAIESHaeERZIFFIEGZEIR] .




© it e A ML PR Geas T

1 movq %rdi, %rax
2 jmp L2

3 L3¢

4 sarq hrax

5 71

6 testq Y%rax, %rax
7 jg .L3

8 rep; ret




\

| IREEE ST —EEXIH SRR (G
FRRIIER R (ERRILIERNL,

© SR R LR R

o Atis 12 il

2 Y AR (5]

147

= * /f#%i&:ﬂ%

Z R AR ISR [BE

e AT FCATRE T
|, R R A R

x86-64 E?lﬁ*ie"@iﬂ@?ﬁiiﬁﬂﬁlﬂi*ﬂ\

{

}

int Q()Yt i)
int t\= 3*i; <

I_:l;.nt v[‘q.O];

~ return v[t];




P: Q:

= add(t1,t2 .
FHEH //Eﬂﬂi%%&
call Q

: \ﬁ‘@lﬁléﬁ%

ret
IiEEAcalligs
(1) PRER[EMBE
(2) BEEEIQ
HFRREretig <

(1) MHERRARTRENH PRUIR BB

[B;

SRA: call {55

Zi@MA: call *operand

(2) BEEZIREIMEUE, Blcall IESEMEANMESUEENIT.



@ Hiufkis

T
o I FF AR L6
R plan a2 5

HERR
o i B AR S B HEAR 25 ]

$rdi ¢ oo
%rsi \
— 3B [l Arg
$rdx
o $rax o 0o o
. |3¥8 Arg 8
o
EriEE T A= ik O]
(=23 ) 1 | 2 3 4 5 6 | BEX
8 EDI | ESI | EDX |BRCX EE& E9 B A
4 EDI | ESI | EDX |BECX EED | R9D EAX
2 DI S1 DX 3 EEW | EOW AN
1 DIL | 5IL DL CL EEE | RE9B AL




© x86-64 1% H YL e
° Ij\j j’?‘\_: RE
- REME
- AR AR BN SH T -
- R E
(1) B AE BT R AL IOTT [ A5 B4
QMR ILESIAE ‘& WA | :
;ygiézjizéii—_A/Ffﬂﬁjlko ;B)C rym
o = W S — v ] el 5T
(3) 7 AR R B o A ‘ | W
— BRI AR =L
X86-64 RLFE /)L O AR I 4 o
Sehr b, 2 RS B AR T AR iy
A ) B AR B T LA 1 2 S —————| | Ehh
T L2 R RS 28 P A Ao A B -
SUHERX

ettt

Srsp

L5



© FroH 1t o> WA i PELYLR SR

T A[L];
o FATRIRFTA RAEAIEAEEFLRVIEET: Type T*
o FH0~N-1 FUEEIZES RipIRN%EETE=
o 2 (0<i<3) PMTEAMIETEATAA[O]+ sizeof(T) *i

main ()
{
static short num[ ][4]={ {2, 9, -1, 5},
{3, 8, 2, -6}};
static short *pn[ ]={num[0], num[1]};
static short s[2]={0, 0};

08049300 <num>:

08049300: 02 00 09 00 ff ff 05 00 03 00 08 00 02 00 fa ff
08049310 <pn>:

08049310: 0093 04 08 00 00 00 0008 93 04 08 00 00 00 00
08049320<s>:

08049320: 0000 0000




© 2 g1t 4 B AN

struct rec {

int a[4];
int 1i;
e CCode . struct rec *next;
};
= r—
| void set val M ,I A
(struct rec *r, int wval) a i next
1 24 32
while (r) { 0 1 6
int i = r->i; Element 1
r->a[i] = val;
r = r->next;
| | } srdi r
. $rsi val
jmp .L22 # loop:
.L11 movslg 16(%rdi), S%rax # i = M[r+16]
movl $esi, (%rdi,%rax,4) # M[r+4*i] = val
movq 24 ($rdi), %rdi # r = M[r+24]
.L22: testqg $rdi, %rdi it Test r
Jne L11 # if !'=0 goto loop




© pytitusisl

TR Z2 P IX

HASyE AN BT Code Injection Attacks

void P () {
Q(); return
.- <+<—— address
} A
int Q() {
char buf[64];
gets (buf) ;
return ...,
}

(
data written <
by gets ()

B —=

Stack after call to gets ()

\
> P stack frame
: {
pad
exploit > Q stack frame
code
J

o BAGREFF TR, XTI SOE - EAl AT U R T gD,

NI AL (exploit code)

o B ACHY RS o5 AR [ B

o PATret F5 4 BhEE B LA



EI?E*/\%/FQEE‘[, o e e
H bt s > B = A A
T Prellange=in L

IR ANFE SRS

£x86 -6 4 A, XMM FH7ssFARAREUTIEZREE, LN
MEREFOREZR{E, BRn.

(1) XMM ZH1F7E2%xmm0~ Y%oxmm?7 E&TL}J?J_S ==t
., IHESHGIENInFERAX LS TR, LB G EE
G’I*H’J,%m/yﬂl

(2) REUEAZFEEY%oxmmOFREZ R1E,

(3)i—L’|I:| HE 215 %ﬁﬁﬂmm’kﬂliﬁ HISEEY, 18FTF0EE
HBETBASFSEEE, MFREBIXMM HiF=sEiE

{5): double fl(int x , double y , long z);
X ﬁﬁ&&%edl H, y ﬁﬁﬁ&%xmmo ==y m]Z'f?ﬁ&'fi%rSl =

double fl(float x , double *y , long *z);
X BEY%xmmO0 F, vy B{E%rdi B, Mz BR{EYrsi




=R HAp XA

- AEEMBERE (.0)
- BB NEEn A E e EEE A EF
o .0 XGRS NAY. AR

o F.oNHAIBFIEEIP AR OFF IR
« AHITEIRE (FRIAJ3a.0ut)

- BRI EdER LI EREHRIREA AT
— URBFIEE I FE A 2 B) FR Rt

« HERIEIRXH (.s0)

- BRI EEM B, BEERABE THIHERAZIN
FHEDWEE, IRARLZEN

— Windows H

PRI T

nFREL Dynamic Link Libraries (DLLs)



© w7 AL H bR SCERg R

/r.rr"J_zf; ‘jﬁii’é-’,‘_ij_r
ELF 3£ . ELF 5L
\/ II_‘EMT ELF%%&\ ﬁ}izlgs /J\ﬁﬁul-lﬁ/kﬁ#-lﬁ\ T;Tg .text "ﬁ
ERFmTEe. BIirs4ruzE,
MR 53k < rodata P
o text T3 .data 1
— v EERNIEERs bss 35
.bss P
.-rodata -~
v RisE, 4 SPELD 12
il B IRE rel.txt ¥
|8 .data 15

R A=)

\ bss T

A v ﬂ%?ﬂil‘*ﬂﬁé%ﬁi, N2ENFF, G
(ALl E=SE., KXotk

YIs 2N T T ERIER

.rel.data B

.debug

dine

.strtab &

Section header table

(%R




© W EN P B PrOLYLR ST R

« Step 1. f75##T (Symbol resolution)
- EFRPEENHE ANMS (BEREMREE)
 void swap() {...} /* EXFFBswap */

* swap(); /* 5|FfFSswap */
« int*xp = &x; /* EXFFS xp, SIS x */

- fRIEERE NS | RN SHERE—MI SR ( symbol table)
(|

- RS EN SIS | A S — M RERY T S E ML KER

Step 2. E

SV

- B2 M TSEET 2B EF /I — P ERIRAHM RS AR
- ITEENE XIS EEIEIZS A RRY4E T
— BRI RS 5 | BRIt E S Oy EE (R RIHPIHMER




@ N5 M5 T PFELYLRGEEE T

BN EEVUEMERAMEBE—MISR, B8 TEMPRENFS.
B=FMitEaafs

Global symbols ({RHREEENXNEEFHS

Y MR EORE FIORS. BN, dstatic
. REFDNIRstaticNEBTE (IBATstaticlIE2R/RTE)
W, main.c PFRIZREZEERZDbuf

\t| External symbols (SMBENBIZREFMAS

W - FEMENE Y HEERMS | B BFS

g, main.c FRYRREIESwap

\L Local symbols (AMERAEE5S)

— (NEERMENHS | BN S, Flal, ERRmEPE AT Hstatic
RIS R E

a0, swap.c PdstaticZERZbufp

iHEsR AR s MeliaEFTPHESRE (DEEEPRIIE
ObMVEARES\  Edss GRS N S Frh 2 S2 7 =




swap.c

main.c

return\0;

int main() \
{

swap\);

}

\

MLERL2EES? MERINEEEFS? LR

I ahia S ?




© HAEMDIE

atoi.c printf.c

= 4EiR §EiR
| (cpp.cc1,as) || (cpp.cc1,as)

1 l

atoi.o printf.o

l

random.c

2
(cpp.ccl,as)

|

random.o

Archiver (ar)

$ ar rcs libc.a \

libc.a CIREFHSE
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« RIRBERXEUNT:
func.o — libx.a 1 liby.a FHAIERZEY
libx.a — libz.a BRYRREL
libx.a #1 liby.a Zj&]. liby.a 1 libz.a f§EJH17
WA a1 TEBER1TRY:
— gcc -static —o myfunc func.o libx.a liby.a libz.a
— gcc -static —o myfunc func.o liby.a libx.a libz.a
— gcc -static —o myfunc func.o libx.a libz.a liby.a

« RIREARXEUNT:
func.o — libx.a #0 liby.a FAIEREL
libx.a — liby.a [EIRY liby.a — libx.a
WA R as<47E]47:
— gcc -static —o myfunc func.o libx.a liby.a libx.a
— gcc -static —o myfunc func.o liby.a libx.a liby.a
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#include "stdio.h" (An+11-1)
intf1(intn)
{ inti;

int sum =1, power = 1;
for( i=0;i<=n-1;i++)
{ power *= 2;

sum += power;

}

return sum;

}

void main()

{ intn,sum;
scanf("%d",&n);
sum=f1(n);
printf("sum=%d\n",sum);

}
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00401176 <f1>:

401176: f3 Of 1e fa
40117a: ba 01 00 00 OO
40117f: b9 01 00 00 00

401184: b8 00 00 00 00
401189: eb 07

40118b: 01 d2

40118d: 01 d1

40118f: 83 c0 01

401192: 39 8

401194: 7cf5

401196: 89 c8

401198: c3

endbr64

mov  $0x1,%edx

mov  $0x1,%ecx

mov  $0x0,%eax

jmp 401192 <f1+0x1c>
add %edx,%edx

add %edx,%ecx

add $0x1,%eax

cmp %edi,%eax

jl  40118b <f1+0x15>
mov  %ecx,%eax

ret



e

0401199 <main>:

401199:
40119d:
4011a1:
4011a8:
4011aa:

4011af: 31 cO

4011b1:
4011b6:
4011bd:
4011c2:
4011c6:
4011cb:
4011cd:
4011d4:
4011d9:

f3 Of 1e fa

48 83 ec 18

64 48 8b 04 25 28 00
00 00

48 89 44 24 08

48 8d 74 24 04

48 8d 3d 47 Oe 00 00
e8 be fe ff ff

8b 7c 24 04

e8 ab ff ff ff

89 c2

48 8d 35 33 0e 00 00
bf 01 00 00 00

b8 00 00 00 00

endbr64
sub $0x18,%rsp
mov  %fs:0x28,%rax

mov
xor %eax,%eax
lea 0x4(%rsp),%rsi

%rax,0x8(%rsp)

lea 0xe47(%rip),%rdi
call 401080 <__isoc99 scanf@plt>
mov  0x4(%rsp),%edi

call 401176 <f1>
mov  %eax,%edx

lea 0xe33(%rip),%rsi

mov  $0x1,%edi
mov  $0x0,%eax
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(gdb)irrip
rip 0x401196
(gdb)1rrsp
Isp Ox7fftttttde 18

(gdb) x/4xg Srsp
Ox7fffffffde18: Ox00000O00ROO4011ch Ox0000OOA400000000
ex7fffffffde28: Oxfc957cf2acabe6006 OXx00000OROOOROOOAO
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3. PATTFTRFREZESHERARTA? CHROGEFERE)
401192: 3918 cmp  %edi,%eax
401194: 7cf5 j 40118b <f1+0x15>

4. L HFmain O KD RICHAEF, HBEESSERrspEFF

BREAZR? BRHEP—%KS, ETAREER, WHZBLSIITE
rspE AN BT A?

5. fEmain () Ff1 ) FEHEXL T sumZBE, R TAXFHNsumZBER]
ViR A HR?
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