DEBUGGING C GDB

3a ga uanonsea aebbrep, nporpamuTe TpsaAbBa ga ce Komnunmpar ¢ onuus -g n ga
Ce M3KIYaT BCUYKM ONTUMU3aLUKN Ha KoMnmnaTopa.

3a TecToBM Lenu Le cb3gageM 2 npumepa:

// buggy.c
#include <stdio.h>

#define XMAX 5
#define YMAX 5

int eval (int x, int y);
float density(int x, int vy);

int main (void) {
int x, y;
float data[XMAX] [YMAX];

for (y=0; y < YMAX; y++) {
for (x=0; x < XMAX; x++) {
data[x] [y]=density(x,V);
}
}

for (y=0; y <= YMAX; y++) {
for (x=0; x <= XMAX; x++) {
printf ("data[%i] [$1] should be %f, is
Sf\n",x,y,eval (x,y)/5.0,data[x] [v]);
}
}

return O;

}

int eval (int x, int y) {
int result;

result=( (XMAX*XMAX) - (x*x) )/ ( (YMAX*YMAX) = (Yy*y) ) ;

return result;

}

float density(int x, int y) {
int result;

result=eval (x,V);
result=result/5;

return (float)result;

}
// buggy2.c
#include <stdio.h>

#define XMAX 5



#define YMAX 5

int eval(int x, int y);
float density(int x, int y);

int main (void) {
int x, vy;
float data[XMAX] [YMAX];

for (y=0; y < YMAX; y++) {
for (x=0; x < XMAX; x++) {
data[x] [y]=density(x,V);
}
}

for (y=0; vy < YMAX; y++) {
for (x=0; x < XMAX; x++) {
printf ("data[%i] [%1] should be %f, is
$f\n",x,y,eval (x,y)/5.0,datal[x] [y]);
}
}

return 0;

}

int eval (int x, int y) {
int result;

result=( (XMAX*XMAX) — (x*x) ) * ( (YMAX*YMAX) - (y*Vy) )/

return result;

}

float density(int x, int y) {
int result;

result=eval (x,V);
result=result/5;

return (float)result;

AHAJIN3 HA CORE DUMPS

lMoHsiKora nporpamaTa cnmpa U3nNbSIHEHNETO CU C rpeLlka n reHepupa "core dump
dann. Ha Linux cuctemun Ton Mmoxe ga 0bae HamepeH B AUPEKTOpUsiTa, KbAeTo e

cTapTupaHa nporpamarta U Ce Hapuya core.NNNNN, KbAETO NNNNN € HOMepa Ha
npoueca, KOUTo Mma nporpamara. Ako TakbB haiin He e cb3gafeH, TpsibBa aa ce

3agage makcumarneH pasmep Ha core dump file paBeH Ha Hyna, NoCpeacCTBOM:
ulimit -c unlimited

ETo u nbpBUa npumep:



KomnunupaHe n ctapTupaHe Ha nporpamaTa
[students@FKSU1207-2 Example]$ gcc -g —-o buggy buggy.c
[students@FKSU1207-2 Example]$ ./buggy

data[0][0] should be 0.200000, is 0.000000

data[l][0] should be 0.000000, is 0.000000

data[2][0] should be 0.000000, is 0.000000

data[3]1[4] should be 0.200000, is 0.000000
data[4][4] should be 0.200000, is 0.000000
data[5][4] should be 0.000000, is 0.000000
Floating point exception (core dumped)

[a Hamepum nmeTo Ha core hanna:
[students@FKSU1207-2 Example]$ 1ls core*
core.871

CrapTtupame gdb c nmeTo Ha nporpamaTa u UMeTo Ha core file kaTo aprymeHTu:
[students@FKSU1207-2 Examplel]$ gdb buggy core.871

GNU gdb Red Hat Linux (7.2-60.el6)

Copyright 2010 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-redhat-linux-gnu".

For bug reporting instructions, please see:
<http://www.gnu.org/software/gdb/bugs/>...

Reading symbols from /home/students/SP/Demos/Example/buggy...done.
[New Thread 871]

Missing separate debuginfo for

Try: yum --disablerepo='*' --enablerepo='*-debug*' install
/usr/lib/debug/.build-id/a6/993d9%9af0d108bfcda2bbfdbl76ea3288f6fd5c
Reading symbols from /lib64/libc.so.6...(no debugging symbols
found) .. .done.

Loaded symbols for /1ib64/libc.so.6

Reading symbols from /1ib64/1d-linux-x86-64.s50.2...(no debugging
symbols found) ...done.

Loaded symbols for /lib64/1d-linux-x86-64.s0.2

Core was generated by °./buggy'.
Program terminated with signal 8, Arithmetic exception.

gdb MNMOKa3Ba peaa, KOUTO e npean3BuKan rpewkata 3aeHo C aktyalnHaTta
CTOWHOCT Ha NPOMEHITNBUTE!

#0 0x00000000004005£f8 in eval (x=0, y=5) at buggy.c:31

31 result=( (XMAX*XMAX) - (x*x) )/ ( (YMAX*YMAX) = (y*y) ) ;

Ako paboTMM CbC CrioXHa nporpama, To u3nonssame backtrace komaHaa 3a

Aa HaMepuM Kbe Ce Hammpa (PyHKumMATa B Koga.
(gdb) backtrace
#0 0x00000000004005£f8 in eval (x=0, y=5) at buggy.c:31



#1 0x0000000000400575 in main () at buggy.c:21

T kato YMAX e #define 5, To ce nonyyaBa AeneHe Ha Hyna, Korato ce
n3BMKa eval () caprymeHTm(x=o, y=5).

N3xoa OT gav:
(gdb) quit

GENERAL DEBUGGING

EaHa yvecto cpelwaHa cutyaumna ce rnorfydyaBa, KoraTto nporpamMara He U3NnbJiHABAa,
TOBA KOETO Ce O4YaKBa OT Hed.

B cnegBawms npumep 1A pabotm OK, HO e Hanuue HenpasuneH pesyntaT
npu x=1, y=1.
[students@FKSU1207-2 Example]$ gcc -g -o buggy2 buggy2.c

[students@FKSU1207-2 Examplel$ ./buggy?2
datal[0][0] should be 125.000000, is 125.000000

data[l][0] should be 120.000000, is 120.000000
data[2][0] should be 105.000000, is 105.000000
data[3]1[0] should be 80.000000, is 80.000000

data[4][0] should be 45.000000, is 45.000000

data[0][1] should be 120.000000, is 120.000000
data[l][1] should be 115.200000, is 115.000000
data[2][1] should be 100.800000, is 100.000000

data[4][4] should be 16.200000, is 16.000000

CrapTtupame gdb camo ¢ nmeTo Ha damnna:

[students@FKSU1207-2 Example]$ gdb buggy?2

GNU gdb Red Hat Linux (7.2-60.el6)

Copyright 2010 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-redhat-linux-gnu".

For bug reporting instructions, please see:
<http://www.gnu.org/software/gdb/bugs/>...

Reading symbols from /home/students/SP/Demos/Example/buggy...done.

M3non3same komaHaa list 3a ga npernegame koga u Homeparta Ha peoBeTe:
gdb) list
#define YMAX 5

(

4

5

6 int eval (int x, int y);

7 float density(int x, int y);
8



9 int main (void) {

10 int x, y;

11 float data[XMAX] [YMAX];

12

13 for (y=0; y < YMAX; y++) {
(gdb) 1list

14 for (x=0; x < XMAX; x++) {
15 data[x] [y]=density(x,V);
16 }

17 }

18

19 for (y=0; y < YMAX; y++) {
20 for (x=0; x < XMAX; x++) {
21 printf ("data[%i] [$1] should be %f, is
$f\n",x,y,eval (x,y)/5.0,datal[x] [y]);
22 }

23 }

dyHkumaTa density() e OBPO MACTO 3a TOYKa Ha NPeKbCBaHe:
(gdb) break density
Breakpoint 1 at 0x400614: file buggy2.c, line 39.

CrapTupame nporpamarTa:
(gdb) run
Starting program: /home/students/SP/Demos/Example/buggy?2

Breakpoint 1, density (x=0, y=0) at buggy2.c:39
39 result=eval (x,Vy)

Cnepn poctyraHe Ha ToukaTa Ha NPeKbCBaHE, MOXE Aa Ce NPOBEPU CbAbPXKAHMETO
Ha NpoMeHnuBaTa result c komangata print :

(gdb) print result
$1 =1

MN3non3Bame KOMaHAOaTa step 3a Aa n3nbviiHMM einH oneparTtop:

(gdb) step

eval (x=0, y=0) at buggy2.c:31

31 result=( (XMAX*XMAX) - (x*x) ) * ( (YMAX*YMAX) - (y*vy) ) ;

B To3u cnyyan 6e mn3BukaHa dpyHkumnata eval(), Koeto Moxem ga Buamm no-gobpe
¢ backtrace:

(gdb) backtrace

#0 eval (x=0, y=0) at buggy2.c:31

#1  0x0000000000400623 in density (x=0, y=0) at buggy2.c:39

#2  0x00000000004004f7 in main () at buggy2.c:15

3a ga goBbplwMM M3nbiHeHMeTo Ha eval() B egHa CTbnka, n3nosidasame KomaHga
finish:

(gdb) finish

Run till exit from #0 eval (x=0, y=0) at buggy2.c:31
0x0000000000400623 in density (x=0, y=0) at buggy2.c:39

39 result=eval (x,V)

Value returned is $2 = 625

Cnep oule egHa cTbna, NonyyaBaMme CTOMHOCTTA Ha result:



(gdb) step

40 result=result/5;
(gdb) print result

$3 = 625

(gdb) step

42 return (float)result;
(gdb) print result

$4 = 125

Toea unarnexga OK. Tbih Kato He Xenaem fa crnvpame Ha BCsSika uUTepauust Ha
UMKbIIa, a caMO Ada cnpem, Kkorato mma npobnem, we 3abpaHum Tasm Touvka Ha

npeKbCBaHe:
(gdb) disable 1

3agaBamMe HoBa Todka Ha npekbcBaHe Ha pen 40, TOYHO Mpeau nporpamaTa ga
Hamepwu peaynTaTta, NoOCpeAcTBOM AefneHe Ha 5:

(gdb) break 40

Breakpoint 2 at 0x400626: file buggy2.c, line 40.

}J,a npoBepuM KakBu TOYKMU Ha NMpekbCBaHe CMe )J,e(bMHVIpaJ'II/IZ
(gdb) info break
Num Type Disp Enb Address What
1 breakpoint keep n 0x0000000000400614 in density at
buggy2.c:39
breakpoint already hit 1 time
2 breakpoint keep vy 0x0000000000400626 in density at
buggy2.c:40

Cera llle 3a4afeM YCrnoBuMe Ha HoBaTa Touka Ha MpekbcBaHe, 3a Ja He cnupa

BCEKU NbT, a CaMO KOorato yCclioenBTo CTaHe UCTUHA:
(gdb) condition 2 (x==1 && y==1)

lMpoabmkaBame U3NbIIHEHMETO Ha Nporpamara:
(gdb) continue
Continuing.

Breakpoint 2, density (x=1, y=1) at buggy2.c:40
40 result=result/5;

Cera OTHOBO LLie n3non3eBame step v print 3a ga NnpoBepuM KbAe € rpelukara:
(gdb) print result

$5 = 576

(gdb) step

42 return (float)result;

(gdb) print result

$6 = 115

Kakto ce Bmxaa, rpewikara ce npuynHaBa oT LenoyYymcrneHoTo geneHe.

N3xop ot gdb:
(gdb) quit
A debugging session is active.

Inferior 1 [process 1397] will be killed.
Quit anyway? (y or n) vy



ONMUTAUTE

ETo nBe MHTEpecHM nporpamu 3a ynpaxHeHue:

// 11 equal.c
#include <stdio.h>

typedef struct node {
int wval;
struct node* next;
} node;

/* FIXME: this function is buggy.

int 11 equal (const node* a,
while (a !'= NULL) {

if (a->val != b->val)

return 0;
a = a->next;
b = b->next;
1

const node* Db)

*/

{

/* lists are equal if a and b are both null */

return a == Db;

}

int main(int argc, char** argv)

int i;
node nodes[10];

for (i=0; 1i<10; i++) {
nodes[i].val = 0;

nodes[i] .next = NULL;

}

nodes[0] .next = &nodes[1l];
&nodes[2];
&nodes [3];

nodes[1l] .next
nodes[2] .next

{

printf ("equal test 1 result

&nodes[0]));

printf ("equal test 2 result

&nodes[2]))

return 0;

}

// 11 cycle.c
#include <stdio.h>

typedef struct node {
int value;
struct node *next;
} node;

int 11 has cycle(node *head)
/* your code here */

}

{

$d\n",

&d\n",

11 equal (&nodes[0],

11 equal (&nodes[0],



cycle,

cycle,
11 has cycle(&nodes[ll])9"

int 1i;

node nodes[25];

void test 11 has cycle(void) {

//enough to run our tests

for (i=0; 1 < sizeof (nodes)/sizeof (node); i++) {
nodes[i] .next = 0;
nodes[i] .value = 0;
}
nodes[0] .next = &nodes[1];
nodes[1l] .next = &nodes[2];
nodes[2] .next = &nodes[3];
printf ("Checking first list for cycles. There should be none,

nodes [10]

printf ("Checking second list for cycles.
11 has cycle says it has
11 has cycle(&nodes[4])?"a"

.next
.next
.next
.next
.next
.next

11 has cycle says it has
11 has cycle(&nodes[0])?"a":

.next

.next
.next
.next
.next
.next
.next
.next =

prlntf("Checklng

nodes [18]

11 has cycle says it has

.next

%s cycle\n",
"DO") ,.

&nodes |
&nodes [
&nodes [
[
[

5];
6];
715
&nodes[8];
&nodes[9];
&nodes[10
[4

&nodes

14

17
1
There should be a

%$s cycle\n"
)7

"no A

&nodes
&nodes |
third list for cycles.
%s cycle\n",
:"no");

There should be a

"

&nodes[18];

printf ("Checking fourth list for cycles. There should be a

cycle, 11 has cycle says it has %s cycle\n",
11 has cycle(&nodes[18])?" a":"no");
nodes[19] .next = &nodes[20];
nodes[20] .next = &nodes[21];
nodes[21] .next = &nodes[22];
nodes[22] .next = &nodes[23];

printf ("Checking
11 has cycle says it has
11 has _cycle(&nodes[19]) ?"a

fifth list for cycles.
%s cycle\n",
" : "nol’) ;

There should be none,

printf ("Checking length-zero list for cycles. There should be
11 has cycle says it has %s cycle\n",

" . "noll) ’.

none,
11 has cycle (NULL)?"a
}

int main (void) {



test 11 has cycle();
return O;

}

Komnunupante n ctaptupanTte nporpamata ll_equal.c. e nonyuure:
[students@FKSU1207-2 Example]$ gcc -g -o 11 equal 11 equal.c
[students@FKSU1207-2 Example]$ ./11 equal

equal test 1 result =1

Segmentation fault (core dumped)

CrapTtupaiite aebbrepa n oTKpuinTe rpeLukaTa.

BTopaTta 3agavya we BM noanomMorHe B MHTepBloTaTa 3a pabota. B |l _cycle.c,
posbpliete yHkumaTta Il_has_cycle() kato peanuaupaTe crnegHus anropuTbm 3a
npoBepka Janv eAHOCBbP3aH CMUCHK MMa LMKbI.

1) 3ano4yHeTe c ABa ykasaTensi KbM rnaBarta Ha cnucbka. LLle Hapeyem nbpBus
tortoise (kocTteHypka), a BTopua hare (3aek).

2) lNpemecTeTe hare ¢ gBa enemeHTa. AKO He € Bb3MOXHO Mopaaun ykasarten
null, cmMe pocturHanuM Kpas Ha Cnucbka W crnefoBaTeNHO CnMCbKa e
ALMKITUYEH.

3) lNpemecTeTe tortoise c egmH enemeHT. He e HeobGxoaumo ga npoeepsiBaTe
3a null. 3awo?

4) Ako tortoise u hare coyaTt KbM €OWH M CbLUM E€NEMEHT, TO CMNMUCbKa €
UMKIMYeH. B NpoTnBeH criydam ce noBTaps CTbrka 2.

Cnen npaeunHa peanusaumsa Ha |l_has_cycle(), npoBepeTe ganu nporpamara
paboTn KOPEKTHO.

NONE3HUN GDB KOMAHAU

run
CrapTupa nporpamata 3a u3nbiiHeHVe (MNK 9 pecTapTupa, ako TS Beye e
cTapTupaHa). AKO nporpamarta O4yakBa aprymMeHTU OT KOMaHOeH pea, Te
MoraT ga 6baart nogageHu npu run.

backtrace
lMoka3Ba riepapxusaTa OT n3BMKaHuU YHKUMN B obpaTeH pea.

break
3agjaBa TOYKa Ha nMpekbCBaHe, KbAETO Le Ccnpe WU3MbfHEHNETO Ha
nporpamarta. Moxe ga uma eanH napameTbp, KOUTO MOXe Aa 6bae nve Ha
QYHKUNA NnNu HOMep Ha pen. AKO HAMa apryMeHT, ToYKkaTa Ha npekbcBaHe
ce 3ajjaBa Ha TekyLums pej.

condition
3agaBa ycnoBMe Ha TodkaTta Ha npekbcBaHe. Mma fgBa aprymeHta —
HOMEpPbBT Ha ToYKaTa, 3a KOATO Ce OTHACs YCNOBUETO U n3pas, KonTo Tpsabea
Aa fasa pes3ynTtaT UCTUHA Unn NbXxa.

continue
MpoabmkaBa N3NbAHEHNETO Ha NporpamMarta oT TeKyLus pes.

delete
M3TpuBa TOYkM Ha npekbcBaHe. AKo ce 3agage udan aprymeHT, nstpuea
TOYKa C MOCOYEHUA HOMEP, ako HAMAa aprymeHT — U3TPMBa BCUYKU TOYKW.



AKo ce nogage cnmcbk OT Lenu aprymeHTun, ce n3tpmueart TOYKMTE C HOMEpa

OT CIMNCBKa.
disable

Kakto delete, HO camO cmMeHs cnara Ha TOYKUTE Ha MpeKbCBaHe B

HeaKTUBEH.
enable

PaspelwaBa 3abpaHeHn TOYkM Ha npekbcBaHe. Ima aprymeHT: HoMep Ha
TOYKa U CNMMCbK HOMepa Ha TOYKM Ha NMpekKbCBaHe.

finish
MN3nbnHaBa TeKyllaTta (byHKLl,I/IFI OO0 Kpad Ha €dHa CTblKa W Bpblla

ynpaBreHneTo.
help

CtapTupaHe Ha BrpageHus help.
next

lMpemecTBa n3NbnHeHNETO € eanH peq 6e3 aa ,Bnusa“ B nognporpamu. Mva
OMUMOHEH aprymeHT, uUsna [[aHHa, KOATO 3ajaBa KOMKO peda pa ce
M3NBLIAHAT HaBeOHbX. WU3nbNIHEHMETO MOXe pAa cnpe Mno-paHo oT
3afafeHoTo, ako MMa aKTUBHM TOUYKU Ha NMpeKbCBaHe.

print
PasneyaTtBa gaHHW Ha ekpaHa. Mima eanH apryMeHT: uMe Ha NpOMeEHSIMBa
NN n3pas, YNATO CTOMHOCT Ce U3YMCrsiBa.

quit
M3xop ot gdb.

step
lMpemecTBa M3NbNHEHMETO C €4MH pefn KaTo ,Bnu3a“ B nognporpamu. Mima
OMUMOHEH aprymeHT, uUsna [[aHHa, KOSATO 3ajaBa KOMKo peda ga ce
M3NBLAHAT HaBegHbX. WM3nbNIHEHMETO MOXe Aa cnpe Mno-paHo oT
3a4afeHoTo, ako MMa aKTUBHMU TOUYKU Ha NpeKbCBaHe.

3a 3ano3HaBaHe c ocTaHanuTe kKomaHau Mmoxe ga nonssate qdb5-refcard.pdf.



gdb5-refcard.pdf

