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x86-64/Linux Stack Frame
p
m Current Stack Frame (“Top” to
Bottom)
= “Argument build:” Caller J
Parameters for function about to call Frame e
® Local variables 7+
If can’t keep in registers Frame pointer \_ |Return Addr
= Saved register context %rbp Old $rbp
= Qld frame pointer (optional) (Optional) Saved
Registers
+
m Caller Stack Frame Local
= Return address Variables
= Pushed by call instruction Argument
= Arguments for this call Stack pointer Build
$rsp— | _(Optional)
2

B E(FAEERE N OIOAERMENAER., BB RS

callerfkin, EI:H JAcallee (BEEIT61) BI5| Narguments
2By, FXcal lRTES|INIREHEHE, ﬁﬂﬂz'ﬁﬁgf fil&srbp, XEEA
orbsz?EZﬂﬁH%ﬁr E5f7es, MsropEEEERR/EAMEIL (Ean

KAL) .




Understanding Pointers & Arrays #1
Coed | m a2 | me

Com | Bad Size | Com | Bad Size
p p
int A1[3] Y 12 Y N 4

N
int *A2 Y N 8 Y Y 4
a1 | | | | Allocated pointer [ ]
A2 | Unallocated pointer | |

Allocated int
Unallocated int

m Comp: Compiles (Y/N)
m Bad: Possible bad pointer reference (Y/N)
m Size: Value returned by sizeof

B, EREIRENRHAENBMRILUANZETT, BHsizeEEN
FHRIRN,
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Understanding Pointers & Arrays #2

T | an T n v
e e e e

int A1[3] Y N 12 Y

int *A2[3] Y N 24 Y N 8 Y Y
int Y N 8 Y Y 12 Y Y
(*A3) [3]

a1 |

”'&&&

AIIocated pointer | |
Unallocated pointer | |
Allocated int
Unallocated int

(*A3)

31 FARIRIEE— A 3N T RAVEERIEN RIS, RS

*A3E%BA34\75%E’J*S@HE’J%¢¢ (EECRNEL2) **A3x5%—

NITE.
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Understanding Pointers & Arrays #3

 oed T aw s e
S T I A ER e B ER e B

int A1[3][5]
int *A2[3][5]
int (*A3) [3][5]
int *(A4[3][5])
int (*A5[3]) [5]

™ TN
A

m Bad: Possible bad int A1[3][5]
pointer reference (Y/N) .t «a2(37(5]

m Size:Value returned by int (*a3)[3][5]
sizeof int *(A4[3][5])

int (*A5[3]) [5]
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All ted inter t Il ted int
ocated pointer to unalloca e. in o— int A1[3][5]
Unallocated pointer | |
Allocated int int *A2[3][5]
Unallocated int int (*A3) [3][5]
int *(A4[3][5])
Al int (*A5[3]) [5]
A2/A4
o—> o—> o—> o—> o—>
o—> o—> o—> o—> o—>
o—> o—> o—> o—> o—>
a3 o———— 1>
A5
| [ | ® | [ |
v
| | | | |
| | | | ]
|

[3

FIBFE: EIMESHRIRTFIIRIBEEEARSRIUARK, EIME

SYMNERIR R RIS EEFTEIR ARSI LR,

JRIE: SCEERAsREY, REIEIREAITRAIRE (I S5EmHEIRIREL

EEHESSLY) .

fFlan (*a5131) [51 TR — I 3NITERNEEEIE (A5HsizeR

24) , BMHATRRE— N oTuRENENAVEST; Bl as2F—
1B (BCKIVERIS) |, **AsEFE—NSIcHENEL (BUK/MEE!
20) , ***ASRIZSTCEMANE—N (BLKIVERL)
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Understanding Pointers & Arrays #3

o | [t | ot
I =7 1 73 ) 1 E T

int A1[3][5] N Y N N

int *A2[3][5] Y N 120 Y N 40 Y N 8
int (*A3) [3] [5] Y N 8 Y Y 60 Y Y 20
int *(A4[3][5]) Y N 120 Y N 40 Y N 8
int (*A5[3]) [5] Y N 24 Y N 8 Y Y 20

e T T

m Bad: Possible bad int A1[3][5]
pointer reference (Y/N) int *A2[3][5]
m Size:Valuereturned by  int (*a3)[31[5]

Y

Y
sizeof int *(A4[3][5]) Y
Y

K K K K
L S S

int (*A5[3]) [5]




ICS Seminar, Peking University

Activity 1

L = P
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Question 1
n FHEERFERBsTMHL, HHSTEMAA

int a[3][4] = {{1, 2, 3, 4}, {5, 6, 7, 8}, {9, 10, 11, 12}};
int b[4], *c[4];

int(*d) [4] = a + 1;

1. cout << d[1l] << endl; Ox7ff£f££6594e0

. cout << *d[1l] << endl;

. cout << (*d) [1l] << endl;

. cout << *(*d + 1) << endl;
. cout << a[2] << endl;

. cout << *a[2] << endl;

. cout << (*a) [2] << endl;

. cout << *(*a + 2) << endl;

x7£fff££6594e0

OdoU A WN
W W v |O lov loy v

5~8TEEEN, FRIERTFNERE—MER4TTREEEURYEFT. B
LA*aZ (5, 6, 7, g AYEMLE, d[11 = *(d+1)&+(9, 10, 11,

12 Y RYELL, LR2HFE—1JTR9, (*d) [112(5, 6, 7, 8}H
%2 TU? _J‘_J'o
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Question 2

= FHRBRBIHETAK? BEEE

int (*func(int (*input) (int), int arg)) (int, int);

10

SEAIZFR IR PRSI REGESTHE RS,

{ELATXIEL

int *pfun(int, int);2—MREEAZEEISEFHRIREL;

int (*pfun) (int, int);E*Spfunds, Farpfun@—MEET
, EEIRIESERTREEREUSE, REERint, SHEWint,
B#E, AT funci¥BIES, R funcE— 1 RE, BEESPint
(*input) (int), int arg®nreBSHE—NREint, HAER
intIREEEET, LAR—int. funcERIEMN*ES, REBEHIRE
BEE—MEH. AEHESEEM (int, int) &S, HBEZIEfHER
AIR— 1 EREL,

LA EFBERI LAt ypedeff@ift: typedef int (*ret t) (int,
int); ret t func(int (*input) (int), int arg);

10
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Activity 2

)Rk AR
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L]
FRA1: XW5F

m Section 4 #5314, 15
m Section5 &3J17, 18, 22, 23, 24
» BURARME, MESENEE!

12
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3,
Em2: SHEE

n NWMEESHSERRNINRAR
m Section4 £53]12

13
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F3: REFH/AREE (!

m $rbp. $rspEfFesRIfiE
 FREGREFHNEARERE

n HRIRGEZIIEEIE (ER)
m Section4 £53]13

m Section5 £53J19

14

14




EFR4: GRICEDE (ER!

» HihE AKX S =Z—
 EBEIEZEBEBST

ZIEEARRID, A (EXIR. Eifein. HEER
EEFPFEHMNFFEK! ! !

Section4 #3J16

n HEFIAE: BERETHW (TiRiEiH)
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Thanks & SIS
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