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

int abc

=7;

int test (void);

int main(void) {

}

int xyz = 3;
printf("%d\n",test());
printf("%d\n",test());
printf("%d\n",test());
printf("%d\n", xyz);
return EXIT_SUCCESS;

int test (void) {

static int x = 9;

int * ptr ;
int y = 0;
X ++
y ++;

ptr = malloc (10 * sizeof (int));
ptr[0] = abc;

printf("function: x: %d vy:%d ptr[0]
free(ptr);

return x ;

:%d\n",X,y, ptr[@]);



main:xyz

test: ptr, y

abc
X

10*sizeof(int)

Stack

Static/global

heap

[leploxeg pvNpNng



Auvauikn olaxeipion pyvnung otn C

e AEOpEUON UVAMUNCG:
void *malloc(size t size);

Emiotpédel O6€1KTN 0 €EQACPOAALOUEVN
neploxn HEYEOBouc size bytes n NULL av
dev uMApXEL TETOLA.

e AEAgUVOEPWON UVAUNG:

void free(void *pointer);



[MTw¢ douAelel 0 pNXavIoNOC;

e XpPNOIUOTTIOIEI
Aedopeva oto heap
NeTrTopepn dlaxeipion ava block
® AletBuvon apxng
® MéyeBog
e Moipadletal TTAnpogopia PETACU
OIAPOPETIKWY CUVOPTNOEWV
malloc( ) , free( )
[MTwc¢ yiveTal auTo;



#include <stdio.h>

#include <stdlib.h>

#define N 10

int main ( void) {
char matrix[N];
scanf("%s", matrix);

printf("Hello %s!\n", matrix);

return EXIT_SUCCESS;



#include <stdio.h>
#include <stdlib.h>
#define N 10

int main (void ) {

char matrix[N];
char *dynamicdata;

scanf("%s", matrix);

printf("Hello %s!\n", matrix);

dynamicdata = (char *) malloc( N * sizeof (char));
scanf("%s", dynamicdata);

printf("Hello dynamic %s!", dynamicdata);

return EXIT_SUCCESS;



#include <stdio.h>
#include <stdlib.h>
#define N 10
int main (void ) {
char matrix[N];
char *dynamicdata;
int i;
scanf("%s", matrix);

printf("Hello %s!\n", matrix);

dynamicdata = (char *) malloc( N * sizeof (char));
scanf("%s", dynamicdata);

printf("Hello dynamic %s!\n", dynamicdata);

for (i=0; dynamicdata[i]!=0; i++)
printf("%c\n", dynamicdata[i]);

return EXIT_SUCCESS;



#include <stdio.h>
#include <stdlib.h>
##tdefine N 10

int main ( void) {
char matrix[N];
char *dynamicdata;
int i, nchars;

scanf("%s", matrix);
printf("Hello %s!\n", matrix);

while (1) {
printf("How many chars?");
scanf("%d", &nchars);
dynamicdata = (char *) malloc( nchars * sizeof (char));
scanf("%s", dynamicdata);
printf("Hello dynamic %s!\n", dynamicdata);
for (i=0;dynamicdata[i]!=0;i++) {
printf("%c\n", dynamicdata[i]);
}

free(dynamicdata);

}
return EXIT_SUCCESS;



Bpeite yiaTi OV TPEXEI TO TTPOYPAMUA,
XpPNolJoTTolwvTag Tov debugger!

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

int main(void) {
int i;
int *i ptr;

i = 5;
*1 ptr = -6;
printf("%d\n", 1i);

return EXIT_SUCCESS;
}

(Ta warnings TTpocidotroiouv!!!)
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[ Project - [mdemo.dey] - [Executing] - Dev-C+ 5.4.1

| tg10pals)
&l € a & [
Project |Classes | Debug #include <stdio.h>
=) Projectl
[ main.c int main() {

IRE. iz
int *i ptr;

O W N

B ' E:\paliuras\courses\Principles\1415\lecture14\malloctest\mdemo.exe

mdemo.exe has stopped working
Windows is checking for a solution to the problem...

| Cancel

88 Compiler | B Resources |dih Cd

Li.. Col  File
E:\paliuras\courses\Pri




MeyeBoc stack

e OI TTivaKeEC XpNOIMOTTOIOUV TO Stack
OT1rwc¢ o1 autouareg petaBAntéc otn C

e [leplopiouevo peyeboc stack

e MTTopei va aucnOei

uE odnyia oto linker
®_-Wl,--stack,<pé€yeboc oe bytes>

2.€ linux, TTY JE TNV €VTOAN ulimit
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Global/static

e O1 mrivakec global, static dev
XPNOIUOTTOIOUV TO Stack

e Ofyara trou oxetiCovral ye 1o OS, TOV
compiler, Tnv €kdoon K.aq.
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Auvapuikn olaxeipion

e O YwWpPO¢g pvnuNg TTou diaTiBetal pe malloc,
realloc, calloc Oev gival oTo stack

e Mtropw va dlaAecw oTo Project
Options>Compiler>Code generation 10
pointer width (32 bit / 64 Dbit) o€ TTepiTITLON

TTOU £VOIa@EPEl Olaxeipion pvAung > 4GB

e 32 bit pointer — 2320¢éo0eiIc =4 x 230=4 G

14



realloc
e void *realloc(void *ptr, size_ t size);
e AN\AleL To pEyeBOC TEPLOXNC LVAMNG ME apXn TN
SdtevBuvon ptr wote va €xeL TEAKO peyebog size
bytes

e Mrmopel va emnekteivel tn SlaBeoiun epLoxn ov
elval EPLKTO N va BpeL vea TIEPLOXN METAPEPOVTOC
dedopeva.

e H meploxn pvnung Ba mpemetl va €xeL NON avatebetl
npw tnv KAnon tn¢ realloc noptr va €xeLtnv
T NULL

e Emotpedel NULL o€ meplumttwon amotuyiog
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e Na ypa@ei TTpOypauua Via avayvwon
OETIKWY APIBUWY Kal TOTTOBETNOT TOUG
o€ OUVAUIKO TTiVaKa.

e OTav 000¢i wc¢ gicodocg 0 r apvnTIKOC
QpPIBUOC, EKTUTTWVOVTAI OCOI apIBuoi
EXOUV €100X0Oei vwpiTepQ.
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e AlGBaoce evav aplBuo
e Ooo0 0 apIBuOC cival BETIKOC:
Aucnoe 1o TTANB0C TWV BETIKWYV KATA £va

Aucnoe 10 PEYEBOC TOU TTivaKa KATA Jia BEon
aKepaiou

ATTOBrKeuOE TOV APIBUO OTOV TTivaKa
AlaBaoe evav apiBuo
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e AIGBaoe Tov akEpaio d
e Ooo d>0

Augnoe 1o numbers Katd eva

Aucnoe 1o JEYEBOC Tou TTivaka datatable karta
uia BEon akepaiou

ATToBnkeuoe 10 d oTnNV TEAeuTaia BEon Tou
mivaka datatable

AiapBaoe Tov akEpaio d
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#include <stdio.h>
#include <stdlib.h>

int main(void) {
int *datatable = NULL;
int d;
int numbers = 0;
int i;

scanf("%d", &d);
while (d>0) {
numbers ++;
datatable = realloc(datatable, numbers*sizeof(int));
datatable[numbers - 1] = d;
scanf("%d", &d);

}

for (i=0; i< numbers; i++) {
printf("%d\n", datatable[i]);
}

free(datatable);

return EXIT_SUCCESS; 19



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

int main(void) {

int *datatable = NULL;
int d;

int numbers = 0;

int i;

while (scanf("%d", &d), d»0) {
numbers ++;
datatable = realloc(datatable, numbers*sizeof(int));
datatable[numbers - 1] = d;

}

for (i=0; i< numbers; i++)
printf("%d\n", datatable[i]);

free(datatable);

return EXIT_SUCCESS;



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

int main(void) {

int *datatable = NULL;
int d;

int numbers = 0;

int i;

while (scanf("%d", &d), d»0) {
numbers ++;
datatable = realloc(datatable, numbers*sizeof(int));
datatable[numbers - 1] = d;

}

for (i=0; i< numbers; i++)
printf("%d\n", datatable[i]);

free(datatable);

return EXIT_SUCCESS;



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

int main(void) {

int *datatable = NULL;

) Apxikotroinon o NULL
int numbers = 0;

int i; ’ ’
Augavopuevo uéEyebog
, while (scanf("%d", &d), d»>0) { Trivaka oTo heap
AieuBuvon numbers ++; \

TWXbﬂY§eécﬂ§ datatable = realloc(datatable, numbers*sizeof(int));
TOUVEOU " datatable[numbers - 1] = d;

block 3 \ To d kaTaywpEiTal

oTnVv TEAEUTaia B€on
for (i=0; i< numbers; i++) TOU block

printf("%d\n", datatable[i]);
free(datatable);

return EXIT_SUCCESS;



datatable — NULL

datatable —

11
63

35

numbers

= 4
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typedef

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#tdefine CHARS 40

typedef char Word[CHARS];

int main(void) {
Word myword;

scanf("%s", myword);
printf("%s\n", myword);
printf("%d %d", (unsigned int) strlen(myword), (unsigned int) sizeof myword);

return EXIT_SUCCESS;

24



#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define CHARS 40

typedef char Word[CHARS];
typedef Word * Text;
int main(void) {
Word myword;
Text mytext = NULL,;
int words = 0;
while (scanf("%s", myword), strcmp(myword,"bye")) {
words ++;
mytext = realloc(mytext, words * sizeof (Word) ) ;
strcpy(mytext[words-1], myword);

}
{
int i;
for(i = 9; i<words; i++) printf("%s ", mytext[i]);
}
free(mytext);

return EXIT_SUCCESS; 25



mytext —

40 bytes

Hello\0

Dynamic\O

Memory\O

Allocation\O

words
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dynamicdata—— | char | char | char | char | char | char

#include <stdio.h>

#include <stdlib.h>
#define N 40

int main (void ) {

char * dynamicdata;

dynamicdata = malloc( N * sizeof (char));
scanf("%s", dynamicdata);

printf("Hello dynamic %s!\n", dynamicdata);
free(dynamicdata);

return EXIT_SUCCESS;

27



B Select ChUsers\paliv’Onelrive - University of Patrash\courses\PPY1920\rem

hello
hellohellohellohello
Hello dynamic hello hellohellohellohello!

#include <stdio.h>
#include <stdlib.h> Process exited after 7.312 seconds with return wvalue

[TV ol B AW PRI PN P AL L T

int main (void ) {

wordshort —— | char | char | char

char * wordshort;

char * wordlong; wordlong — | char | char | char | char | char | char

malloc( 20 * sizeof (char));
malloc( 60 * sizeof (char));

wordshort
wordlong

scanf("%s", wordshort);
scanf("%s", wordlong);

printf("Hello dynamic %s %s!\n", wordshort, wordlong);
printf("%d %d", (int) sizeof wordshort, (int) sizeof wordlong);
free(wordshort);

free(wordlong);

return EXIT_SUCCESS;
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B ChUsers\paliu\Onelrive - University of Patras\.courses\PPAT192(

#include <stdio.h> hello hellohello |
. . Hello dynamic hello hellchello!
#tinclude <stdlib.h> 16

Process exited after 5.308

int main (VOid ) { Press any key to continue . . . g

char * words[2];

words[0]
words[1]

malloc( 20 * sizeof (char));
malloc( 60 * sizeof (char));

scanf("%s", words[0]);
scanf("%s", words[1]);

printf("Hello dynamic %s %s!\n", words[@], words[1]);
printf("%d", (int) sizeof words);

free(words[0]);

free(words[1]);

return EXIT_SUCCESS;
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#include <stdio.h>
#include <stdlib.h>

int main (void ) {
char ** words;

words = malloc ( 2 * sizeof (char *));

words[0]
words[1]

malloc( 20 * sizeof (char));
malloc( 60 * sizeof (char));

scanf("%s", words[0]);
scanf("%s", words[1]);

printf("Hello dynamic %s %s!\n", words[@], words[1]);
printf("%d", (int) sizeof words);

free(words[0]);

free(words[1]);

free(words);

return EXIT_SUCCESS;
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char **

char char | char | char | char | char | char
char
char \\\\\\\ﬁ'char char | char | char
char \\\\\\\\&
char | char | char | char | char | char
char | char | char | char | char
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char **

char * char | char | char | char | char | char
char *
char * \\\\\\\\S char | char | char | char | char | char
char * \\\\\\\\&
\\\\\\\\\& char | char | char | char | char | char
char | char | char | char | char | char

e AnUIoUpyNOE XWPEO VIO TN VEA AECN
e Anuioupynoe Xwpo yia Tn d1euBuvon TNG

veag AEcnc

e AmToOnkeuoe Tn d1EUBUVON TNG VEQG AEENG

32




#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define CHARS 100
int main( void ) { r‘eallOC
char **mytext = NULL;
int words = 0;
char word[CHARS] = "";
int i;

while (scanf("%s", word), strcmp(word,"bye")) {
words++;
mytext = realloc(mytext, words*sizeof(char *));
mytext[words-1] = malloc ((strlen(word)+1l)*sizeof(char));
strcpy(mytext[words-1], word);

for (i=0; i<words; i++)

printf("%s\n", mytext[i]);
/* Think about free !!!*/
return EXIT_SUCCESS;



#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define CHARS 10

int main( void ) {
char **mytext = NULL;
int words = 0;
char *word;
int i;

while (scanf("%s", word=malloc(CHARS*sizeof(char))),
strcmp(word, "TELOS")) {
words++;
mytext = realloc(mytext, words*sizeof(char *));
mytext[words-1] = word;
}

free(word);

for (i=0; i<words; i++)
printf("%s\n", mytext[i]);

return EXIT_SUCCESS;



Alaxeipion Trivaka

#include <stdio.h> XOPOKTHNPWYV
#include <stdlib.h> ’ ’
#include <string.h> IJE:TGB)\”TOU |J£V€90U§

char * getname(void) ;
int main(void ) {
char other[] = "DO NOT ERASE ME";
char *name;
name = getname();
printf(“name : %s at %p\n", name, name);
printf("size of name %d chars\n", (int) strlen(name));

printf("other: %s at %p\n", other, other);

return EXIT_SUCCESS;
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char *getname(void ) {

int i = 9;

int c ;

char *more = (char *) malloc(1l * sizeof (char));

while ((c = getchar())!="\n") {
more[i] = c;
if ((more = (char *)realloc(more, (1+(++i))*(sizeof (char))))==NULL)

{ printf(“reallocation failed!");
exit(1);
}
printf("more: %p\n", more);
¥
more[i] = '\0';

printf("\ncharacters read i: %d\n", 1);

return more;
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