H yAwooa C

Agixteq kot Atoyeipion Mvnung

(memory management)




1 melpapo = TOANEC LETPNOELC

** KatookeuAoTe €va poOypapLpo To onolo dExetal we eloodo
QO TO XPrOTN TOV OUVOALKO aplOpO LETPNOEWVY TIOU EYLVAV
KOTA TN OLAPKELA EVOC TIELPALLATOC

¢ Ev ouvexela 0 XpotnC ELOAYEL OTO MPOYPOLULLAL TLC ETILUEPOUC
TIMEC TWV UETPNOEWV O€ €va TIivaKa

¢ TéANog to mpoypappa enetepyaletol ta Sedopeva

» UETalL AAAWV UTIOAOYLIEL TOV LECO OPO TWV LETPHOEWV

Parallel Processing Group
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AyvwoTo peyeboc niivako

#include <stdio.h>
int main() {

int n;

int 1i;

float mo = 0;

scanf("%d", &n); nwe cag paiveton auth n uhomoinon?
float measurements[n];

for(i=0; i<n; i++)
scanf("%f", &measurements[i]);

for(i=0; i<n; i++)
mo += measurements[i];

mo mo / n;

}
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AyvwoTo peyeboc niivako

#include <stdio.h>
int main() {

int n;

int 1i;

float mo = 0;

scanf("%d", &n);
float measurements[n];

for(i=0; i<n; i++)
scanf("%f", &measurements[i]);

for(i=0; i<n; i++)
mo += measurements[i];

mo mo / n;

}

Parallel Processing Group
| UNIVERSITY OF IOANNINA

n vAomnoinon givat AaBog!!

o) oL SNAWOELG TPEMEL vaL
yivovtat MONO otnv apxn

tou pmAok { ... }

B) AEN sruitpEnetal va sivat
METAPBANTO TO HEYEDOG TOU

niivako!

Inueiwon:

H C99 ta emutpemnel kat ta SUo
(6nAwoelg omoudnmote Kalt

“variable length arrays”).

4
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Avvapikn 6eopevon pvnung (dynamic memory allocation)

#include <stdio.h>

#include <stdlib.h>

int main() {
int n; int i; float mo = ©;
float *measurements;
scanf("%d", &n);

/* MvAun yla n petprioelc */
measurements = (float *) malloc(n * sizeof(float));
if (measurements == NULL) exit(1);
for(i=0; i<n; i++)
scanf("%f", &measurements[i]);

for(i=0; i<n; i++)
mo += measurements[i];

o/ n;

0O =m
free (measurements);

m
fre

‘ Parallel Processing Group >
| UNIVERSITY OF IOANNINA MYY502 -- MpoypauuaTionog UoTNHATWY



malloc

** H ouvaptnon malloc:
int *p;
p = (int *) malloc(N*sizeof(int));

** Hmalloc &gopevel pvripn doopévou peyeBouc Kot
eTLoTpEPeL pa StevBuvon
** Oplopo = to pEyeboc TNC attovpevng pvnune (# bytes)
> LY., 0TV MPAgn Oa XpELAOTOUE HVAN Vi anoBrikevon int,
MVAUN ywa anoBnkevon float, pvun yia anonikevon double,...

» To péyeBog tng pvAung divetal we moAAanAdotlo twv sizeof(int),
sizeof(float), sizeof(double),...

Parallel Processing Group
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Avvapulkn deocpevon LVNUNG

** Hmalloc 8ev pmopet va emiotpedel StadpopeTLKOUC TUTIOUC ATIO
pointers
» Emotpedel €vav «yevikO» TUTO pointer:
void *malloc(int size);
» EMOMEVWC, Elval TTAVTO ATAPOLTNTO VA XPNOLUOTIOLOULLE TO
KatdAAnAo casting, r.x. (1nt *), yia auto nov eniotpedel n
malloc.

4

L)

L)

s Apa av yLa €vo povodlaotato mivaka TUmou <T> (omou <T> gival
int, float, double, char...) 6ev &€pw TN SLdotaon Tou TPLV TNV
EKTEAEON TOU TIPOYPAULLATOC,

* toTE opllw belktn <T*> p Kkalxpnowomnoww tnv malloc

p = (<T*>) malloc(N*sizeof(<T>));
[.x.
float *p;
p = (float *) malloc(N*sizeof(float));

L)
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NapevBeon - urtevBu uLon

s To a kat B mapokdtw gival ibla; Av OXL UTTAPXEL KATIOLO TIPOBANUQ;
(a) (b)

int x, *y = &x; int x, *y;
*y = &X;

s QuunBeite 6Tl A0 onuaivouv ot teAeotec TnG C péoa o pia AHAQZH kol
aAAo péoa og pia paén. To (b) Aourtov eivat dtadopetiko (kat Adbog). To
(a) Ba ATav LoodUvapo pe to (c):

(a) (c)
int x, *y = &x; int x, *y;
y = &x;

s Emopévwe, n ocwotr apxlkomoinon evog deiktn pue malloc() eivat pia amnod
TLIG SU0 AP AKATW:
(a) (b)

int *y; int *y = (int *) malloc(40);
y = (int *) malloc(49);

8
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malloc & free

** H pvrun mou deopebouvpe péow tngmalloc():
» Aev glval apxLlKOTIOLNUEVN (TIEPLEXEL TUXALEC TLUEC)

» AmodeopeVETAL AUTOMATO OTO TEAOC TOU TIPOYPAOATOC KOl
ETILOTPEPETAL OTO AELTOUPYLKO cUCTNHOL

» Emopévwe, 600 {NTAUE VEOUC XWPOUC LVAMNG, TOOO UELWVETAL N
eAeVBEPN LVALN TOU cuoTAMATOC (BEAEL TTPOOOYXN WOTE VA UNV
¢dtdooupe o “out of memory”)

*** Mmnopoupe va anodsopeVoov e / aneAsuBEPWOOVUE LVAN
LLE TN ocuvaptnon free:

void free(void *ptr);

ornou o ptr Seiyvel otnv apxn Tou XWPOU TIOU TPLV TOV ELYAUE
deoucvost pe malloc().

Parallel Processing Group
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5 MELPAUATO UE N LETPNOELC

* KOTOOKEUAOTE EVO TIPOYPALLA TO OTtOL0 HEXETAL WG
eloob0 Ao TO XProTN TOV CUVOALKO aplOuo
LLETPNOEWV TTOU EyLlvayv Kota tn SLapKeLa 5
TELPOAMLATWVY

® €V OUVEXELOL O XPNOTNC ELOAYEL OTO TIPOYPOALLUAL TLG
ETILUEPOUC TIMEC TWV METPNOEWV YL KAOE Tielpapa

* TEAOC TO Mpoypoppa emetepyaletol ta Sedopeva

— METAEL AAAWV UTIOAOYL(EL TO LECO OPO TWV LETPNCEWV

| 10
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N LETPNOELG

N UETPHOELG

\

5 delkteg

-

(T.x. évag mivakag pe

N UETPHOELG

5 otolyeia, kaBéva Ba
elvat deiktng)

Parallel Processing Group
| UNIVERSITY OF IOANNINA

MYY502 --

MpoypauuaTIonoC ZUCTNHATWY
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Avvapikn 6eopevon pvnung & deilktec

#include <stdio.h>
#include <stdlib.h>
#tdefine M 5

int main() {

}
|

int n, i,j; float mo = 0;

float *measurements[M]; /* Mivakag armdo M beikteg / 1610 ue float *(measurements[M]); */

scanf("%d", &n);

for(i=0; i<M; i++){ /* Ma kafs neipaua, uvhnun yia n UETPRoerg */
measurements[i] = (float *) malloc(n*sizeof(float)); /* Agixver o xwpo n ap1Ouwv */
if (measurements[i] == NULL) return;

¥

for(i=0; i<M; i++)
for(j=0; j<n; j++)
scanf("%f", &measurements[i][j]); /* Xeiprouog oav va €ivar 616rdaotatog mivakag */
for(i=0; i<M; i++) {
for(j=0; j<n; j++)
mo += measurements[i][j];
mo = mo / n;
printf("%f\n", mo);
}

for(i=0; i<M; i++)
free (measurements[i]); /* AneAgvOepwon uvrung */
return 0;

Parallel Processing Group
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Epwtnoelg Kploewg otnv nponyoupevn dtadpavela

4

s NMwc pmopw va ypahw TV mapakatw £Kbpaon KAVoVTac Xprnon
LOVO SELKTWV Kol Ttpaéewv (OxL ayKUAwWV)

if (measurements[i] == NULL) return;

L)

L)

» Etou:
if (*(measurements+i) == NULL) return;

L)

*

L)

L)

» To TOPOKATW;
mo = measurements[i][j];

*

L)

» Etou
mo = *( *(measurements+i) + j );

L)

s ALOTL elva LoodUVOpO PE:

mo = *( measurements[i] + j );
** TO omolo glval Looduvapo HeE:

mo = ( measurements[i] )[Jj];

Parallel Processing Group

‘_ 13

| UNIVERSITY OF IOANNINA MYY502 -- MpoypapuaTionNog ZuoTnHATWY



[MoAAd elpapata, KaBeva TTOAANEC LETPNOELC

(AyvwoToc 0 aplOUOC TWV MEPAUATWY EK TWV TIPOTEPWV)

** Katookeuaote €va tpoypapLpo. To onolo dExetal we eloodo
arto ToV XpNotn
» TOV OUVOALKO 0pLOUO TIELPOUATWY TIOU EYLVOLV
» TOV OUVOALKO OpLlOUO HETPOEWYV TTIOU EYLVOV KATA T SLAPKELO EVOC
TELPAOTOC
** EV OUVEYXELOL O XPOTNGC ELOAYEL OTO TIPOYPOALLUOL TIC ETLUEPOUC
TILEC TWV LETPNOEWV yla KAOE Teipapa
** TEAOC TO Mpoypappa eneepyaletal ta dSedopeva
» UETafl AAAWV UTIOAOYLIEL TO LECO OPO TWV HETPNOEWV

14

Parallel Processing Group

| UNIVERSITY OF IOANNINA MYY502 -- MpoypauuaTiogos ZuoTnUATWV



Avvapikn deopevon pvNUng & OeiKTeC

** 2TO PONYOUUEVO MPOLANUO YVWPLIOUE TWV apLOLLO TWV
MEPAMATWY (#define M 5) Kat He Baon Tov aplOUo Twv
LETPNOEWV (int n) KOTOLOKEVACALLE EvaV TIivaKka Ao SELKTEC,
KOOEVOLC EK TWV OTIOLWV EOELYVE OE LLOL KYPOLULUN» OTTO N
LLETPNOELC

» To xelpllopaote oav va eivol S1d1aotatoc mivokog
measurements[5][n]

** 2TO POPBANLLA OLUTO TIPETEL VO KATOLOKEUACOULE SUVOLULKAL
KOLL TOV TTlvaKa arto TouC SELKTEC, LLaG Kol TOoo To ARBo¢ Twv
LLETPNOEWV ava Meipapa (n) 6co kat to nMAN6oc Twv
MELPAUATWY (M) glval peTaBANTEC TOU MTPOYPAUMATOC.

15
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Noapadeypa

#tinclude <stdio.h>
#tinclude <stdlib.h>

int main() {
int n,m;
int i,j; float mo = 0O;
float **measurements;

scanf("%d", &m); /* Madaivouue ti¢ 6ractacerc */
scanf("%d", &n);

/* Mviun yia m 6eikte¢ oe meirpauata */
measurements = (float **) malloc( m*sizeof(float *) );
if(measurements == NULL)

exit(1);

for(i=0; i<m; i++) { /* INa kade neipaua, pvhiun yia n UETPHNoerg */
measurements[i] = (float *) malloc(n*sizeof(float));
if (measurements[i] == NULL)
exit(1);

[ 16
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Nopadeypa

for(i=0; i<m; i++)
for(j=0; j<n; j++) {
scanf("%f", &measurements[i][j]);

}

for(i=0; i<m; i++) {
for(j=0; j<n; j++)
mo += measurements[i][j];
mo = mo / n;
printf("%f\n", mo);

}
for(i=0; i<m; i++)

free(measurements[i]); /* AneAevOcpwon ypauung i */
free(measurements); /* AneAevO<spwon tou mivaka OerKTwv */
return 0;

[ 17

| Parallel Processing Group
| UNIVERSITY OF IOANNINA MYY502 -- MpoypauuaTiogos ZuoTnUATWV



2xedlaypoppo

Agiktng og SuvapLko mivaka

o

/ N UETPNOELG

N LETPNOELG

nivakag pe m=4
otolxela, kaBéva Ba
elvat delktng

Parallel Processing Group
| UNIVERSITY OF IOANNINA

-

MYY502 --

9 measurements

MpoypauuaTIonoC ZUCTNHATWY
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Avvaplkn 6€opevon Kol TtivaKeC SELKTWV

int **p = (int **) malloc(m*sizeof(int *));

int *
int ** 1000 ? p[o]
1004 ? p[1]
600 1000 p 1008 ? p[2]
? p[m-1]

19
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Auvautkn 6€cpeVon Ko TIVOKEC OELKTWV

** AV 0Tn CUVEXELO KAAEOW
p[i] = (int *) malloc(n*sizeof(int));

*** Etol £xw SNULoUPYNOEL KATL oav «SLdlaoTtato» niivaka (mxn),
OTIWC TOUC PTLAXVEL Kol N Java

int * int
int ** 1000 P — —
1004 p(1] o] 1
600 1000 p 1008 pL2] N -
) n
p[m-1] NI L]

[ 20
| Parallel Processing Group

| UNIVERSITY OF IOANNINA MYY502 -- MpoypauuaTiogos ZuoTnUATWV



Mponyoupevo mapadelypo — KANON 0€ cuVAPTNON

for(i=0; i<m; i++)
for(j=0; j<n; j++) {
scanf("%f", &measurements[i][]]);

}
show_array(m, n, measurements); /* Mg opiletar; */

for(i=0; i<m; i++) {
for(j=0; j<n; j++)
mo += measurements[i][j];
mo = mo / n;
printf("%f\n", mo);

}
for(i=0; i<m; i++)

free(measurements[i]); /* AneAsvd<pwon ypauung i */
free(measurements); /* AneAsvdepwon tou mivaka Oe1KTWV */
return 0;
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MapAUETPOL OE cUVAPTNON

void show array(int r, int c, 2222?)
int i, Jj;
for (1 =0; i< r; i++) {
for (j = 0; j < c; j++)
printf("%f\n", arr[i][j]);
printf("\n");

¥

void show _array(int r, int c, float arr[r][c])
» Xtn C 6ev enttpEnovtal mivokeg HeTaBANTOU peyEBoug
void show array(int r, int c, float arr[][])
» Kal dev emutpenetal aAAA Kot Sev yvwpilel To HEYEBOC TWV YPOUUWVY
void show _array(int r, int c, float *arr[])
» Mua xapa! Mivakag amnod pointers!
void show _array(int r, int c, float **arr)
» Mua xapa! Pointer mou Seiyvel og pointers (6nA. otov MPwWTO pointer evog mivaka
amno pointers).
void show array(int r, int c, float (*arr)[])
» NaBoc! Pointer og mivaka amno floats.

Parallel Processing Group
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Napadeilypata

A) Anuoupyia TPLywvikou Ttivaka pe 10 ypoUEG.

» AnAadn n ypapuun 0 Oa €xel 10 otowkeia, n ypapuun 1 6o €xeL 9
otolxeia, KAT, Kat n ypapun 9 Oa €xet 1 otowxeio.

B) Anuoupyla TpLywviKou Tivaka e To Xpnotn va kaBopilet
KOLTOL TO XPOVO EKTEAEONC TOV APLOUO TWV YPALLULWY

Parallel Processing Group
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Tpywvikoc rtiivakog 10x10 (1)

#include <stdio.h>
#include <stdlib.h>
int main() {
int i, j, *a[l1l@]; /* MNivakac ue 10 6eikteg, 0O 10 ypauuec */

for (i = Q; i < 10; i++)
al[i] = (int *)malloc((10-i)*sizeof(int)); /* Tpauun 1 */

for (i = 0; 1< 10; i++) {
for (j = 0; j < 10-1i; j++) {
al[i][j] =1 + 3;
printf("a(%d,%d)=%d ", i, j, a[i]l[]]);

}
printf("\n");
}
return 9;

}

‘_ 24
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Tpywvikoc ritvakog 10xN (11)

#include <stdio.h>
#include <stdlib.h>
int main() {

int i, j, int *a[10], N;

scanf("%d", &N);
for (i = 0; 1 < 10; i++)
al[i] = (int *)malloc((N-i)*sizeof(int));

for (i = 0; 1< 10; i++) {
for (j = ©0; j < N-i; j++) {
al[i][j] =1 + 3;
printf("a(%d,%d)=%d ", i, j, a[i]l[]]);

}
printf("\n");
}
return 9;

¥

[ 25
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Tpywvikocg riivakog NxN

#include <stdio.h>
#include <stdlib.h>
int main() {
int i, j, **a, N;
scanf("%d", &N);
a = (int **) malloc(N*sizeof(int *));
for (i = 0; 1 < N; i++)
al[i] = (int *)malloc((N-i)*sizeof(int));

for (i = 0; 1 < N; i++) {
for (j = ©0; j < N-i; j++) {
a[i][3] =1 + J;
printf("a(%d,%d)=%d ", 1, j: a[i][j]);

}
printf("\n");
}
return 9;

}

‘_ 26
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NMw¢ deopevw kKaBapa d161ACTATOUC TIVAKEG;

s AnAadn oxL amAad ivaka amno pointers mou deixvouv oe M OKOPTILEG
YVPOUUEG (Tov omolo tov xelpilopal pev oav va givat S1OLAoTATOC, OPWE
dev KataAapPAaveL CUVEXOUEVO XWPO OTN UVAKUN)

\/

< aAAd €va Ttivaka TTou OVTwe KataAapavel cuvexopevo xwpo M*N
oTolXElwV OTNV UvAuN;

Artavtnon:

s Aev ylvetal — n malloc() emotpedel mavta EVo CUVEXOUEVO YPOULLKO
XWPO.
s Mrmopw OPWC VOL TOV XELPLOTW EYW «LLE TO XEPLY.
s Av deopelow a = (int *) malloc(M*N*sizeof(int)); moto gival to
oTolXelo otV i ypappn Kalt j otiAn;
» Toa[i*N + j].

Parallel Processing Group
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Xelplopoc didtaotatou mniivako pe malloc()

void func() {
int i, j, M, N;

int *a;
scanf("%d", &M); /* Tpappéc */
scanf("%d", &N); /* STAAEC */

a = (int *) malloc(M*N*sizeof(int));

for (i = @0; i < M; i++)
for (j = 0; j < N; Jj++)
a[i*N+j] = 1;

free(a); /* 1 free yi1a 6Ao to xwpo */

[ 28
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Xelplopoc didtaotatou rniivaka pe malloc() - eukoAotepa

void func() {
int i, j, M, N;

int *a;

#define mat(r,c) a[r*N+c] /* Preprocessor macro */
scanf("%d", &M); /* Tpoupeg */
scanf("%d", &N); /* XtnAecg */

a = (int *) malloc(M*N*sizeof(int));

for (i = ©; 1 < M; i++)
for (j = 0; j < N; j++)
mat(i,j) = 1; /* Replaced by a[i*N+j] */

free(a); /* 1 free yi1a 6Ao to xwpo */

}

/* To macro 6gv €ilval téEAelo - Oa ta doupe apydtepa */

Parallel Processing Group
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ErttAoyn tumovu mivaka 2D

** Otav d&ev pou {nteitol pnTA 0 £vac TUTTOC 1 0 AAAOC (dnAadn
kaBapa didlaoctatoc N «ytoAovtily S1dLaotatoc — mivakog
Ao OelKTEC 0€ OKOPTILEC YPOLUMEC), TL KAVW;

s E¢aptatol amno tnv epappoyn.

» [.X. av KaAeltal KAoLo cUVAPTNON TIOU TIEPLUEVEL WC TIOLPAUETPO
gvayv (mpaypatiko) didldotato TOTE il AVAYKOXOUEVOC VA
SEOUEVOW XWPO YL EVOLV TETOLOV TILVOLKOL KOLL VOL TOV XELPLOTW OTTWE
deitape.

» T.X. av oL ypapUEC Sev €xouv 1610 HEYEDOC, avayKOoTLKA Ba TIPETEL val
£Xw tov delTtepO TUTIO.

» Av 8ev UTTAPYXEL TIEPLOPLOUOC, Elval cuvnBwC o KaAo / eUkoAo /
EVEALKTO VAL €XW EVOV TIlvaKa O pointers o€ OKOPTILEC YPOALUMEG,

» TLOLPQA TO YEYOVOC OTL EVAC TETOLOC TIVOKOC £XEL Alyo TTapamavw KOTo
oto va dnuwoupynBei (mpemel va kavw malloc kaBe ypapun
Eexwplota) kot va eAeuBepwBel (mpemel va kKavw free kabe ypappn
Eexwplota).

30
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Ta&wounon strings (to mAnBoc¢ divetal wc oplopa otn main) |

finclude <stdio.h>

#include <string.h>

#include <stdlib.h>

void strBubbleSort(char *strings[], int num); /* Mpwtotuno */
#tdefine SIZE 30 /* M€yioto pnikog yla kdaBe string */

int main(int argc, char *argv[]) {
int i, NumOfStrings;
char **array; /* Tia anobnkeuon twv strings */

if (argc < 2) return 1; /* q exit(1l) */
NumOfStrings = atoi(argv[1l]);
if (NumOfStrings < 1) return;

/* Mviun yia tov mivaka */
array = (char **) malloc(NumOfStrings*sizeof(char*));
if (array == NULL) {
printf("no memory!\n"); return;
}
/* AilaBaopa twv string */
for (i = @; i < NumOfStrings; i++) { /* mallocs & avtiypadr strings */
array[i] = (char *) malloc(SIZE*sizeof(char));
if (array[i] == NULL) {
printf("no memory!\n"); return;

}
fgets(array[i], 29, stdin);
}
Parallel Processing Group (ZUVéXEla otnv ET[éIJ.EVﬂ élad)dVEl.a)
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Ta&wounon strings (to mAnBoc¢ divetatl wg oplopa otn main) |l

(Zuvexewa tng main())

strBubbleSort(array, NumOfStrings); /* Tagivounon */
puts("\n\nThe sorted list in ascending order is:");
for (i = @; i < NumOfStrings; i++)
puts(array[i]);
}

/* Mpooggte O6t1 dev petakivouvtal ta strings - povo ol pointers
*/
void strBubbleSort(char *strings[], int num) {
char *temp;
int top, seek;

for (top = 0; top < num-1; top++) {
for (seek = top+l; seek < num; seek++) {
if (strcmp(strings[top], strings[seek]) > @) {
temp = strings[seek]; /* EvoAAayny pointers */
strings[seek]= strings[top];
strings[top] = temp;
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AN\eC KANoeLg dLaxelplong LvnuUng

void *calloc(size t n, size t size);
» NeopeVEL XWPO OTOV OTIOLO apXLKOTIOLEL OAa T bytes o€
UN&Ev
» MNalpvel 2 mapopeTPoUC: To MANOOC TWV OTOLYELWV KoL TO
LEyeboc tou kKaBe otolxeiov (o€ bytes):
$int *p = (int *) calloc(n, sizeof(int));

void *realloc(void *p, size t size);
» NeopeVeL VEO YWPO Kol OTL UTTHPXE OTOV TTOALO (OTTou
deixvel o p) avtiypadeTaL oTOV VEO.

» AV TO VEO Size glval HLKPOTEPO TOTE XAVOVTOL KATIOL
dedopEva tou uTtrpxov otov aALo (p)
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Noapadeypa

##tinclude <stdio.h>
#include <stdlib.h>

int main() {
int *p, *q;
p = (int *) malloc(1@*sizeof(int));
g = (int *) realloc(p, 20*sizeof(int));

printf("%p, %p\n", p, q); /* umopel va 6iadpgpouv */
return 9;
}

- 34
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Amodeopevon HvnuNng

void free(void *p);

[.x.
p = (int *) malloc(1@*sizeof(int)); /* Aéoueuon */

free(p); /* AmodEopeuon */

s AntodeopeVel TOV XWPO otov omoiov deixvel o p. O YwWPOoC AUTOC
NPEMEeL va €xel mpo€ABeL anod malloc/calloc/realloc.

s Mpoooxn:
» O xwpo¢ anodeopevetal (emotpedetal oto cvoTnUa Kol SEV UMOPoUE
va Tov Eavayxpnotponotiocoupe), AAAA
» o pointer p ZYNEXIZEI NA AEIXNEI EKEI (6ev aA\ae n tiun tou)!!
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“* #include <stdlib.h>

¢ void *malloc(size t size);
Agopeuon PvNUNG

¢ void *calloc(size t count, size t size);
AEopELON LVAUNG APXLKOTIOLNMEVNG O ndevika bytes

** void *realloc(void *ptr, size t size);
Enavadéopeuon pvnung (emektaon/ocuppikvwon)

“ void free(void *ptr);
AmtodEopevon LVALNG
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® int *p;
p = (int *) malloc(sizeof(int));

* int *p;
p = (int *) malloc(M*sizeof(int));

o int *p[1l0];
for (i = 0; i < 10; i++)
p[i] = (int *) malloc(M*sizeof(int));

% int **p;
p = (int **) malloc(1@*sizeof(int *));
for (1 = 0; 1 < 10; i++)

p[i] = (int *) malloc(M*sizeof(int));
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Pointer (malloc) amo ocuvaptnon |

#include <stdio.h>

void makeArray(int * ip, int size) {
int i;
ip = (int *) malloc(size*sizeof(int));
for (i=0; i<size; i++){
ip[i] = 3*i+45;
printf("print from mA: %d\n",ip[i]);
}
}

int main() {
int * array = NULL;
int i, N=12; AOYAEYEI 22??
makeArray(array, N);
for (i=0;i<N;i++)
printf("print from main: %d\n",array[i]);
return 0;

‘ Parallel Processing Group 38
| UNIVERSITY OF IOANNINA MYY502 -- MpoypauuaTionog UoTNHATWY



Pointer (malloc) amo cuvaptnon Il

#include <stdio.h>

void makeArray(int **ip, int size) {
int i;
*ip = (int *) malloc(size*sizeof(int));
for (i=0; i<size; i++){
(*ip)[1i] = 3*1i+45; //try without ()
printf("print from mA: %d\n",*((*ip)+i)); //aka (*ip)[1i]
}
}

int main() {
int * array = NULL;
int i, N=12; AOYAEYEI 1111

makeArray(&array, N);
for (i=0;i<N;i++)

printf("print from main: %d\n",array[i]);
return 9;
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MpoBAnuoata pointers / duay. pvAaung — Dangling pointers

int *p; To p bev deixvel og kapia 6€on (okoumidia) -
printf("%d", *p); dangling

int *p;

if (condition) { Meta to pmAok tou if { }, to temp AEN

YOISTATAL Emtopévwg to p Seixvel og akupn /

int temp = 1;
un vouipn 6€on - dangling

p = &temp;

printf("%d", *p);
}
printf("%d", *p);
int *p; ’ | | |
p = malloc(1@*sizeof(int)); Meta to free(), n Seopgupévn pvhpn amo to
p[5] = 100; malloc() AEN YNAPXEI. Opwc, to p AEN EXEI
e AANAZEI! Emopévwg delyvel og akupn B€on -
free(p); dangling
p[5]--;
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Kivbuvol amo dangling pointers & npodulaéelg

** OuLdangling pointers pnopel va odnyrnoouv o€ mpoomEAAON
akupwyv / moapavouwv dtevuBuvoswv.
» Eva mpOBANUO TTOU UITOPOUV VA TIPOKAAECOUV ELVAL TO KPAOAPLOMA N
Xwpic attioAoyia SucAettoupyia TOU TTPOYPAUMATOC (EEQULPETLKA
duokoAo debugging)

» Akopa 1o oofapo eival n mpokAnon {nuiag / kpaodplopo OAOY tou
OUOTAMATOC.

¢ NpodulateLc:
1. [lavta apytkormolouue Touc pointers kata tn dnAwaon toug
(touAaytotov touc detouue iooucg ue NULL).

2. Merta ano to free(p), 9etouue tov p = NULL.

Etol touAdyLotov amodeVyoupe {NULA 0Tto cUoTNHO AAAQ Kot
SdleukoAUvoupue to debugging plac ko n tpoomnelaon o€ NULL «ytumae»
OUECWC.
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MpoPAnuata pointers / dtax. pvAuns — Memory leaks

char *p;

p = malloc(10*sizeof(char));

scanf("%s", p);

for ( ; p !'= '"\O@'; p++ )
printf("%c", *p);

int *p, *q;
p = malloc(1@*sizeof(int));
q = malloc(20*sizeof(int));

if (condition) {
P =2a;
}
printf("%d", p[5]);

Parallel Processing Group
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Kaveva mpoBAnua opBotntac.

AmtAd A€oV o xwpog twv 10
B€ocwv nou deopeVoAUE HECW
tou p AEN MIMOPEI NA
NMPOXMEAAXTEI ME TINOTE.

Evw ouvexilel va uTtdpxeL otN
uvAun (6ev €xel anodeopeuBel),
EXeL xoBel o povadikog pointer
movu yvwplle tn dtevBuvon tou —
memory leak (6tappon pvApung)

MHN ZEXNATE TA free() !
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Avoloyla pe amoBnkn npoioviwyv

¢ TvwoTo kataotnuo Stabgtel amodnkn pe MoAAQ padLo Omou
o€ KABe padl uTtapyeL Eva rpoiov (€mumAo). Ta poiovta eival
cuokevaopeva etol wote AEN MMOPEIZ va kataAdpeLc Tt
elval av o ota padla Tng armodnknc. Mo va mapeLc to
ETUTTAO TIPETIEL VAL ETILOKEPTELC TNV EKOEON TOU KATAOTHLLATOC
KOl VOL ONUELWOELG o€ €10LKA Yaptakia To PADI tng amobnkng
TIOU €XEL TO TtPOLOV Ttou o€ evdladEpeL. Me TO CUUNTANPWHEVO
XOPTAKL TTOLC OTO OWOTO PAPL KAL TO TTOLPVELC — AAALWC OeV
LLTTOPELC va. BpELC TO Ipoiov.
* Avaloyla:
» MvAun = anodnkn
» MetaBAntn (keAl otn pvnun) = padt
» T petaPAntiig = mpoiodv oto padt
» A€lKTNC = TO YOPTAKL
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Aewoupyia/ évvoua

p=&x;
*p

q=_&y;
p=q;

p++;

’

temp = *3a;
*a = *b’
*p = *3;

t = malloc(10*sizeof(int));

Awappon pvApng

free(t);

v = malloc(10*sizeof(int));
W =V,

free(v); v = NULL;

Dangling pointer.
P:
| UNLVERSLIY OF JOANNINA

pddw o€ xopTaKL TO padL.

To mpoidv mou uTtdpxeL oTo padt (maw kel kot to Bplokw).

ANAO YO pTAKL TTOU YpAdeL AAAO padL.

210 MPWTO XapTAKL aAAdlw TL Eypaa kal ypddw To (dlo padt mou ypadel to
SeUTEPO XOPTAKL.

AN\AW TO XAPTAKL KOIL ONUELWVW TO AUECWG ETMOUEVO padL.

MNaw ota padLa mov ypddouv ta xaptakLa a kat b kot evaAAdcow Ta
npoiovra.

Asgopelw 10 cuvexopeva adela padla otnv anodnkn. ITo XapTaKlL CNUELWVW
to MPQTO amo avtd.

YBAVw To HovadLko XapTaKL Ttou eypade ta VEa padla. Aev EEpw TTAEOV TTOU
elval ta véa padla otnv anodnkn

Anobdeopebw ta padLa ov déopevoa.

Asopelw 10 cuvexopeva adela padla otnv anodnkn. ITo XapTaKlL CNUELWVW
To MPQTO amod avtd kat ptidxvw Kot SEUTEPO XAPTAKL LE TO SLo padt.

Anobdeopelw ta padLa mou déopevoa. IBAVW TO TPWTO XOPTAKL.

To &eUtepo XaptakL (w) cuvexilel va ypddel To mpwTto padt amnd ta
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