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1. A% linux BRAERY AR

HAE gee MIFTTE

FEAE gdb AR R s

42 objdump Sl g THALH;
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. EBIREE

1. mREERE T H: MobaXterm (R45#%: 10.120.11.12)
PAERSE: Linux

giier: Gec

Jii{ TH: GDB

KL% L H: Objdump

(O I S o )

=. EREENL

LR —

E linux FREE N, AR IARR GEERP SR (WS RRr T
RGN, R gec %R (BORDHER M -0 M-0 2%, I HERM
HUERE, HIEIEEIE)  RA edb HEATIIK, EARRPEATE for RREGER (A
WEA) |, M objdump THAMGEMART (451 main sERICAR AP EIA) .

#include<stdio.h>

int main(void)

{

double counter;

double result;

double temp;

for(counter=0;counter<2000.0*2000.0*2000.0/20.0+2020;

counter+=(5-1)/4){



temp=counter/1979;
result=counter;

}
printf(Result is%If\\n,result);

return 0;
}
e pe —
SLMNAE
T linux FREET, 40 B3 T BV A H 20T S8 B i s ) -
void copyij(int src[2048] [2048], void copyji(int src[2048][2048],
int dst[2048][2048]) int dst[2048][2048])
{ {
int i,3; int i,3;
for (i = 0; i < 2048; i++) for (j = 0; j < 2048; j++)
for (j = 0; j < 2048; j++) D€y for (i = 0; i < 2048; i++)
dst[i] []] = sxc[i] []]; dst[i] [j] = sre[i] []]:
} }

IACEA ISR, 4 iist T TE .

FRHE=

BA P4 int ZUEAL alil=i-50, blil=ity, My BA THEAERANES
2022211x*y B, 5% buptl 5w, FE linux PA5E M A vi s C i
FRRETY, SERUEAL at+b BYTIRE, BUERALKEEDN 100, A8 madd ()
Wdla, bEXFEREN, KA gee M FREF (1 -g ~fno-pie
-fno-stack-protector &) |

dH objdump LHRA B HAEST, 3] madd BRI ART, 45 A,

H gdb FEATIR, 2RI RS gdb v, 4 A,

gdb. file. kill. quit. break. delete. clear. info break. run. continue. nexti.
stepi. disassemble. list. print. x. inforeg. watch

o3 alil+b[i WAL 462, 8 alilFl bl T W2 frde . 45 kel

B 64 M gdb AR A4, S/ alxyl+blxy X B AT 4 15 2 PAA T B e 4
YRR A T HERIRI S EERIB(E, b <, y A TR NS 202221 1%y
A LRI AL



245 2022211999, a[99+b[O A PATHI G S HEBE W T (Lhrmd ke

(adb)

Q)XGC@QBZQOGOIJ-B@SdS in madd OO

e ERIL (R A L, Ay T35 R A i N A SR 26
Mo KA, EAREAFRASE, MTRIRRETRER,

M. sEEPER

K
L. SRR

2 MobaXterm, #iA ip M5 P4, BAMRS 28, HEA linux 3F55;
B2 vitestc, ¥ i #EA insert B, w1 PR IERET

iR MRS, TN esc HEA command B, HAf4awal, PRAF test.c SCIF.

0+2020; counter+=(5-1)/4)

-- INSERT —

1 FEREFRH KRR
2. RH gee i, WRARMASE TR PERE
A4 gee test.c —o test_for_o, #iFAE AL test_for_o R FAATSCHFS



i A4 gee 00 test.c —o test_for_o0, ZiEAE i 00 AL SELHY test_for_o0 AJ 4
13, -01. -02. -03. -Os Z%[F 3,

test.c -0 test_for_o
-00 test.c -o test_for_o0
-01 test.c -o test for ol

-02 test.c -o test for_ o2
-03 test.c -o test for_o3
2022211073@buptl: -0s test.c -o test for_os

@2: gce éﬁi%
By A\ 142 time Jtest_for_o, ErFIBITHIE], -00. -01. -02. -03. -0s Z%E
BRSO [RI B, AR PRz 7] BB P RE

2022211073@buptl:~$ time ./test for o0
Result 1s400002019.000000\n

Om1.417s

Om1.417s

2022211073@buptl:~$ time ./test for_ol
Result 1s400002019.000000\n
real Om0.550s
user OmO .550s
Sys Omo.000s
2022211073@buptl:~$ time ./test for_o2
Result 1s400002019.000000\n
OmO.554s
OmO . 549s
Omo.004s
2022211073@buptl:~$ time ./test_for_o3

Result 1s400002019.000000\n
OmO.550s

OmO.550s
OmO.000s
2022211073@buptl:~$ time ./test for o4
-bash: ./test _for_o4: No such file or directory

OmO.001s

OmO.001s

OmO.000s
2022211073@buptl:~$ time ./test for_os
Result 15400002019.000000\n

OmO.554s

Omo.550s

Kl 3: A RE
3. KM gdb Wik, iERRFETTE] for HH)
B AARA gee —g —o test_for_debug test.c, ZmiFAE AT AT S test_for_debug;
i A4 gdb test_for_debug, 3l gdb;
A1, AAER;
B2 b7, e 747 for TH/AIALRCE WY A
BT T, R HATRWT AL,



2022211073@buptl:~$ gcc -g -o test_for_debug test.c

2022211073@bupt1:~$ gdb test_for_debug

GNU gdb (Ubuntu 9.2-0ubuntul~20.04.1) 9.2
opyright (C) 2020 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
his is free software: you are free to change and redistribute it.
here is NO WARRANTY, to the extent permitted by law.
ype "show copying" and "show warranty" for details.
his GDB was configured as "x86_64-1inux-gnu".
ype "show configuration" for configuration details.
or bug reporting instructions, please see:
http://ww.gnu.org/software/gdb/bugs/>.

Find the GDB manual and other documentation resources online at:

<http://ww .gnu.org/software/gdb/documentation/>.

ype "apropos word" to search for commands related to "word
Reading symbols from

(gdb) run

tarting program: /students/2022211073/test_for_debug

esult 1s400002019.000000\n[Inferior 1 (process 1952045) exited normally]
gdb) 1
1 #include<stdio.h>
int main(void)

double counter;

double result;

double temp;
for(counter=0;counter<2000.0%2000.0*2000.0/20.0+2020;counter+=(5-1)/4)
{

temp=counter/1979;
10 result=counter;
(gdb) b 7
Breakpoint 1 at Zfill'e
(gdb) r
[Starting program: /students/2022211073/test_for_debug

Breakpoint 1, main () at 27/
for(counter=0;counter<2000.0*2000.0*2000.0/20.0+2020;counter+=(5-1)/4)

Pl 4: gdb P
4. R objdump A B g T
i A4 gee —c —o test.o test.c, ALK, test.o;
A4 objdump -s —d test.o > test.o.txt, FJH objdump *Rf test.o HY S I &5 S Ky
H B SCHF test.o.txt HT
WA cat test.o.txt, AT,

2022211073@buptl:~$ cat test.o.txt

test.o: file format elf64-x86-64

Disassembly of section .text:

0000000000000000 <main>:
3 push  Srbp

89 e5 mov %rsp,%rbp

83 ec 30 sub $0x30,%rsp

of ef cO pxor  %xmmo@,%xmmo

of 11 45 movsd %xmm@, -0x18(%rbp)

36 jmp 49 <main+0x49>

of 10 45 movsd -0x18(%rbp),%xmm0

of 10 od movsd Ox0(%rip),%xmml # 20 <main+0x20>

0f 5e ci divsd %xmml,S%xmmO
of 11 45 movsd %xmm@, -0x8(%rbp)

of 10 45 movsd -0x18(%rbp),%xmm0
of 11 45 movsd %xmm@, -0x10(%rbp)
of 10 4d movsd -0x18(%rbp),%xmml
of 10 05 movsd Ox0(%rip),%xmmO # 40 <main+0x40>

0f 58 c1 addsd  %xmm1,%xmmO
of 11 45 movsd %xmm@, -0x18(%rbp)
of 10 05 movsd Ox0(%rip),%xmmO # 51 <main+0x51>

2e 45 ucomisd -0x18(%rbp),%xmmoO
ja 13 <main+0x13>
45 0 mov -0x10(%rbp) ,%rax
45 d8 mov %rax, -0x28(%rbp)
10 45 movsd -0x28(%rbp),%xmm0
3d 00 lea 0x0(%rip),%srdi # 6C <main+0x6c>
00 00 mov $0x1,%eax
00 00 callg 76 <main+0x76>
00 00 mov $0x0,%eax
leaveq
retq

K 5: main PRELICRERT




S
1. 7F vi JmtEes N2 59m%E copyl.c, copy2.c X, XAV RhAETE;
2. gee gk, WEARMIESEL.

2022211073@buptl: copyl.c -o copyl for o

2022211073@buptl: -00 copyl.c -o copyl for_ o0
2022211073@buptl: -01 copyl.c -o copyl for ol
2022211073@buptl: -02 copyl.c -0 copyl for o2
2022211073@buptl: -03 copyl.c -0 copyl for o3
2022211073@buptl: -0s copyl.c -o copyl for_os

2022211073@buptl: copy2.c -o copy2 for o

2022211073@buptl: -00 copy2. copy2_for_o0
2022211073@buptl: -01 copy?2. copy2_for_ol
2022211073@buptl: -02 copy?2. copy2_for_o2
2022211073@buptl: -03 copy?2. copy2_for_o3
2022211073@buptl: -0s copy2. copy2_for_os

K 6: gce ik
3. BEAFRMMASE, Bk, 2 19ERE

2@22211073@bupt1'~$ time ./copyl for_o [J2022211073@buptl:~$ time ./copy2_for_o
t dumped) Se ntation fault (core dumped)

Omo. 187s Omo. 187s

0mO.002s Om0.001s

Omo. G@Gs y Omo. 0015
./copyl_for_o0 ./copy2_for_o0
dumped ) S¢ Lon HI (core dumped)

OmoO. 188s Om0. 1865
Om@.002s Omo.001s
OmO.000s Omo.001s
: ./copyl for ol ' ./copy2_for_ol
dumped ) ton fault dumped )

OmO.188s Omo. 187s
Om@.001s OmO.001s
Om@.001s y Om0.001s

y
2022211073@buptl:~$ time ./copyl for_o2 ! 1 ./copy2_for_o2

Om0.001s Omo.001s
OmO.000s Omo.001s
Om0@.002s y OmO.000s
:~$ time ./copyl for o3 ; 1 ./copy2_for_o3

OmO.001s OmO.001s
OmO.001s OmO.001s
Omo. 9005 y Om0.000s
./copyl_for_os - 1 ./copy2_for_os
t (core dumped) ton fault (core dumped)

Om@.189s OmO. 1865

Om@.001s Om0O.001s
OmO.001s OmO.000s

B 6: Sk L AR SR BT RE B 7: Sk 2 AR SECN R TERE
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1. i vi diEes R S REF work3.c, SEPLRFPIA int ZUELAH ali]=i-50. bli]=i+3 (2

AN 3) MY B fE .

I gec 4w i %, W A fir 2 -g —fno-pie

~fno-stack-protector ZiFFE, ¥ objdump T ELAE B SRR .

#include

madd( *res)

res[i]

ik b
a[i] + b[1];

return res;

main(

res
madd(res);
return

K 8: H vi w5 IEFEF work3.c

2. H gdb 47K, 25> gdb .

5 gd

GNU gdb (Ubuntu 9.2-Oubuntul~20.04.1) 9.2

Copyright (C) 2020 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>

This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law.

Type "show copying" and "show warranty" for details.

This GDB was configured as "x86_64-1inux-gnu".

Type "show configuration" for configuration details.

For bug ri ing instructions, please see:

<] =

Find the GDB manual and other documentation resources online at:
<http://wm.gnu.org/software/gdb/documentation/>.

help, type "help".
> "apropos word" to search for commands related to "word".
) file work3_for_debug

Reading symbols from

(gdb) list

2

int* madd(int *res)
{
inty=3, a
for (int 1

a[i]
b[1]

Bl
4
5
6
7
8
)
1 res[i]
it

Disp Enb Addr
eep y

hit 1 time

Kl 12: info break. delete. clear. nexti

po0000e0000e114a <madd>:
a:

K 9:

&l 13: stepi. disassemble

push

bp)
117 <madd+0x7d>
rbp) ,%eax

d

leaveq

madd PRECATIC R FE 7

<

(gdb) break 3
Breakpoint 1 at
gdb) run
Starting program: /students/2022211073/work3_for_debug

e , line 4.

Breakpoint 1, madd (res=0x7fffffffe920) at
4

gdb) watch a

Hardware watchpoint 2: a
gdb) continue
Continuing.

Hardware watchpoint 2: a

x7fffffffe920) at
b[1] = 1 + 3;
(gdb) continue
Continuing.

atchpoint 2 deleted because the program has left the block in
which its expression is valid.

main () at :19

19 return 0;

gdb) kill

K11l the program being debugged? (y or n) y

[Inferior 1 (process 2063313) killed]

K 11: break. run. watch. continue. kill

Bl 14: print. x. inforeg. quit



3. JA3h gdb, W work3_for_debug. ¥E a[il+b[iiE AL EW &, THAETT;
TE W 5 A 455 11 15 55 A disassemble Ay & AL FE 2, Ak Irf§<+103>4b K
alil+b[iNE A LA 2 A

r_d %edx , -0x330(%rbp,%rax,4)

-0x338(%rbp) ,%eax

%edx, -0x1a0(%rbp,%rax,4)
-0x338(%rbp) ,%eax

-0x330(%rbp,%rax,4) ,%ecx
-0x338(%rbp) ,%eax

-0x1a0(%rbp,%rax,4) ,%edx
-0x338(%rbp) ,%eax

0x0( ,%rax,4),%rsi

-0x348(%rbp) ,%rax

%rsi,%srax

%ecx,%edx

%edx, (%rax)

$0x1, -0x338 bp)

$0x63, -0x338(%rbp)

<madd+55>

-0x348

-0x8(%rbp),

-Type <RET> for more, q to quit, c to continue without paging--q
it

EEI L

i alil. bLIFME, 2r31M-50 5 3;
A ni W4, IHER— A BN I XS A i A . &
Ja BB edx A8 R 3, AT blI)WIME; ecx 8N 50, fEAF alilAdfE.

print a[i] reg eax
-50 0x0
print b[i] ni
3 . 5 :
o o 10 res[i1] = a[i] + b[i];

0x3 3 nt . . .
info reg rbp 10 res[1] = a[1] + b[1];

ox7fFfffffe91e ox7fffffffe91 info reg rbp
L o bj ox7fffffffe91o ox7fffffffe91o

info reg rax
10 res[1] = a[i] + b[1]; 0x0 0

g rbp info reg ecx
ox7fffffffe910 ox7fffffffe910 oxffffffce -50

Kl 16:  edx fi# {7 bli] K17 ecx fififf ali]
BRELEIA ni 4, HEIEAT TR Ik
i A2 disassemble FRRA B AHS, BIREFR Z AR 2 BN reslil=alil+bli]
b PVAGIR e iR

ni

info

0x334(%rbp)
0x338(%rbp)
<madd+170>

x338(%rbp ) ,%eax

-0x330(%rbp,%rax, 4) ,%ecx
-0x338(%rbp) ,Seax

-0x1a0(%rbp,%rax,4),%edx
-0x338(%rbp) , %eax

0x0( ,%rax,4),%rsi
-0x348(%rbp) ,%rax
srsi,srax
secx,%edx
%edx, (%rax)

0x1

)y

di
, q to quit, c to continue without paging--q

B alil+b[ilX) AL dR e 2



4. EHEE) gdb, WIAZFET. WA G2 break 10 if i==3 (ZF5 AN . ™M xy
8 03) , ASREFFEITT i=3 BITEERIE T
info reg Y%, E/R edx. ecx £F res[i] = a[i]l+b[iH 4TI G 1AM

gdb) i r edx
edx 0x6

int* madd(int *res)

int y = 3, 5 Lo 5
for (int 1 = 6 1 « 166 1i++¢)

a[i] 1 - 50;
b[1] 1+ 3;
res[1] = a[i1] + b[1];

¥
(gdb) info break
No breakpoints or watchpoints.
(gdb) break 10 if 1=3
Breakpoint 1 at
(gdb) run
Starting program: /students/2022211073/work3_for_debug

: file , line 10.

Breakpoint 1, madd (res=0x7fffffffe920) at 110
10 res[1] = a[i1] + b[1];

LHAZED

gdb) 1 r ecx

oxffffffde
nu

10
ni
10

print a[i]
-47

1 r edx
0x6
ir ecx

oxffffffdo
ni
10
ni
10

print a[i]
-47

i1 r edx
0x6
ir ecx
oxffffffdo
10
X
oxffffffdl
10
10
10
10
10
10
10
10
10

for (int 1 =10
print res[i]

-41

Oxffffffd7

res[i] =

res[i1] =
res[i] =
res[i] =
res[i1] =
res[i] =
res[i] =
res[i] =
res[i] =

res[i] =

5 1< 100; i++)

al[i] + b[1];

a[i] + b[1];

a[i] + b[il;
a[i] + b[il;

a[i] + b[i];

a[i] + b[i];
a[i] + b[i];
a[i] + b[i];
al[i] + b[i];
a[i] + b[i];
a[i] + b[i];
a[i] + b[1];
a[i] + b[i];
a[i] + b[i];

K 19. 20: edx. ecx BFfrasiiil

1. 7F vi gmtass 2 5 9m%E time.c F1 space.c I3, WA B E TR B2
B EHET B, m AT SRR B I HE P R

bubbl

)end_time -

printf

start_time) /

xecution_time);

K21 SEPVE MEHER R time.c



mergesSor

if (left < right)

right)

middle = left + (right - left) / 2;
mergeSort(arr, left, middle);
mergeSort(arr, middle + 1, right);
merge(arr, left, middle, right);

- middle;

main()
SIZE = )03
if (leftArr[1] < [n arr[SIZE];
arr(k] = 1, :
SES . " . for ( i=0; 1< SIZE; i++)
e 2T K] = rightArr[j1, j+; Srofial = Givas - ag 0
start_time = clock();
mergeSort(arr, 0, SIZE - 1);
end_time = clock( )3
executmn I8 ( )(end_time - start_time) / )CK H
printf("s ray of size %d in %f seconds.\n", SIZE, sxecutwn _time);
return

K22, 23: SEPLHIFHER ) space.c
2. gee Ymik, ¥ EIEWE“’J%@(
time.c -o tume_

p

2022211073@bupt1.~$ -00 time.c -o time for o0
2022211073@buptl:~$ -01 time.c -o time_for ol
2022211073@buptl:~$ -02 twme.c -o tume_for_o2
2022211073@buptl:~$ -03 time.c -o time_ for_o3
2022211073@bupti:~$ -0s tume.c -o time_for_os
2022211073@buptl:~$ space.c -0 space_for_o
2022211073@buptl:~$ -00 space.c -o space_for o0
2022211073@bupti:~$ -01 space.c -o space_for ol
2022211073@buptl:~$ -02 space.c -o space_for o2
2022211073@buptl:~$ -03 space.c -o space_for_ o3
2022211073@buptl:~$ -0s space.c -o space_for_os

B 24: gec HiE

\ﬁ%ﬁ%&%w”ﬁﬁ

‘UEchlﬂ? @ uptl:~$ tume ./time for o

orted array of size 10060 in 0. 234826

thi ~% time ./time_for_o0

seconds. y of size 10000 in ©.236356 seconds.

time ./time_for_ol

2 seconds, > 10000 in 0.090488 seconds.

uptl ~% time ./time_for_o2
ay of size 10000 in 0.892556 seconds.

0 seconds.

OmO.094s
Omo. ¢
UmD 00
buptl:~% time ./time_for_o3
ed array of size 10000 in 0.090446 sec

.w$ t1mt ./space_for_o3
POGE in 0.007113 sec

~% time ,spaip for_os
3urted array of size 100008 in 8. PA9824 seconds.

real BOmB . 094s

user Bmo .
Omo . ﬂnﬂs

l@ 25: HiEHEFAATERE Kl 26: HHFHEF SRR




h. ERHT

1. EBRHE—

gee ik RECR IR S50, FE X 22 mBRR PR, EidistT
IR AR AR . X ECITALfS, PR IARIAIAL S EC 00 Fwidt A in S
PEREEEASHHE], BFAIEASK 1s Zcfa; T 01, 02. 03. Os HikE iy SO i
PERERAE, IHREIEEAK 0.5s, 48N 50%.

2. ERMHNE_

ST T EARUT I T SRR — R, RER RS AR R R A ST
Pk, FIHCBLIT], & PR SEETEA LSBT s T T B A AR,
REELASHH ], WAMEETEIBE-02. -03 40 JoPEREAR I A, st ) K 4
¥,

3. EBRAR=

FARE] alil+bliIE AL dnTE S, IRAEE AR E RS, HIA run 2 ETE
PAMET, HEFILRES. ni —EIITEI T 17 c IEFRIEE, BEHEEILH
T84, WRER PRI HE 2RISR alil+bliliE ) Frxt B 45 4

HFE ali]. bUHM R gy, FFEH print EATHRE, FFH@Ed ir 62
EEILI BTG NE, MFAERENCES alil. bV AER,
PO A AE A2 T TR AR R

SR FFAEAAE res[i] = alil+b[IPATHI S AEAEAOME, FRADSLHE MR 5 1 SC 3]
1) L g LA AL

4, EENEN

SEERPUAT B PERE AT TSR i, REPIRR A A BRI R R LAk
SR TR, BB, ME—AN R R T IR T iR B T
clock_t, K HUREHfHT AR P B AR TI ], B (5 i 30 et

TR R R B HE T RS, (B ARSI RECH-00 dhiEngpifp
O, BITHCEMHZEARK, #M 0.020s 7. MR ECH-02. -03. -O0s i,
IBATIF R, BRI, FE 0.007s EREED, BB =AM LS ROCK

P T IsfTaeR.,



XFF R AR IR SRA, MBI R AR, (A
EAHAFRY.

ZiL, gec BVETHEEAFMMASE, W=t H RN NFHR
REI A A FIREE s T RCR I3

N, ERES

t. WEFEH
TESEMA SR, F B 405 DA T 45 (2 LA T 77 e S

BAh, FibZ%E T LA ROk

TEFARSZHIRE P, AR A A B AR Tk T HIAR S5 N4,

FPNAL T T ARSI IR DA E D5 Z AN TR AR, dE . st e
PA 5L

G AEHINIE, MUAET7 R BAE— R B 1 SCaarMERE, Al
RESZMAE -0

FMARME AN, AERIREASHE S, b2 F e e,

TR E WA ZRE R (BIRIESE) 1R 6 A TR R 1)
i, A 5 2R RE L EN].

o5 XA FE P o E T IR S LA T LR GE i 1L H s 1T

NG REHINIE, DA PG DL AR T A Ik, A, XA I S
FHE R 0 731
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