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l'kOyko¢ Xpriotog

A. PThreads

O¢ua 1

Mpayte éva mpoypappa os C ou va uroloyilel tn peyoAltepn T otov mivaka {23, 11, 18, 90, 16, 22, 34, 52, 19,
41, 88, 72} xpnotponowwvtag 4 vipata pThreads. To mpwto vApa va UTIOAoYileL TO HEYLOTO ATIO TIC 3 TIPWTEC TLUEC, TO
SeUteEpPO VAPA Ao TIG 3 EMOUEVES K.0.K. To KUPLO vApa va AapBAavel Ta amoteAéopata, va UTIoAoYIlEL TO GUVOALKO
MEYLOTO KoL Vo ToV epdavilel. TpAPTe TIG EVIOAEG LETAYAWTTLONG KAL EKTEAECNG TOU TIPOYPAUOTOC.

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare pthreads01.c

Qéua 2

Mpayte éva mpoypappa os C tou va dnuoupyet Evav rivaka pe 1.000.000 tuxaisg aképaleg TIHEG oto ddotnua [0,99]
KoL va xpnotpormotel 10 vipata pThreads £T6L WOTE va TOV TAELVOUNOEL XPNOLLOTIOLWVTOS TOV TIVAKO CUXVOTTWV yLa
TLG TLUEG TOU Tiivaka. MpAYTE TIG EVIOAEG LETAYAWTTLONG KAl EKTEAECNG TOU TIPOYPALLLATOG.

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare pthreads02.c

O¢ua 3

Mpayte éva mpoypappa oe C mou va Snuloupyel €vav mivaka pe 1.000.000 tuxaieg aképaleg TIHEG OTO SLAoTnUa
[0,10.000] kat va xpnowomnolel 10 vAapoata pThreads €10l WOTe va ToV TAEVOUNCEL e TOV aAyoplBuo rank_sort. O
oAyoplOpog rank_sort PeTpd To MAROOC TWV TIUWY TIOU €LVaL UIKPOTEPEC OO TNV TPEXOUOCA TN KAL N TN OUTH
npocdlopileL tn B€on TG TPEXOUOTAC TLUNG OTNV Taglvounpévn Alota. MpaTte TIG EVTOAEG LETAYAWTTLONG KOL EKTEAEONG
TOU TPOYPALLATOG.

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare pthreads03.c

Q¢ua 4
TL0a epdavioel Katd TV EKTEAECT) TOU 0 akOAouBog KwdLKag;

#include <pthread.h>
#include <stdio.h>

#tdefine T 5

int gl = 0;
intptr_t flag = 0;

void *work(void *tid) {
intptr_t id = (intptr_t)tid;

int lo = ©;
static int st = 9;
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while (flag != id)

++10;

++st;

++gl;

printf("THREAD ID: %ld, Static: %d, Global: %d Local:%d\n", id, st, gl, lo);
flag++;

int main() {
pthread_t threads[T];

for (intptr_t i = 0; 1 < T; i++)
pthread_create(&threads[i], NULL, work, (void *)i);

for (int 1 = 0; i < T; i++)

pthread_join(threads[i], NULL);
printf("Global: %d\n", gl);
return 0;

}

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare pthreads04b.c

O¢éua 5

To npdypappa mou Sivetal uroAoyilel To eowTEPLKO yvopevo SUo Stavuopdtwy pe 1.000.000 tuxaieg TWES TO
KaBéva. Metatpete To MPOypaUA £TOL WOTE va £T0L va xpnotlpormolel 5 pThreads vrpota yla va enttuxet to 6o
omotéAeopa. XpNnoLWOomoLoTe mutex yLa apoLBaio amokAELGHO TN EVNUEPWONG TNG METABANTAC inner_product.

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

#define N 1000000

int main() {

double *a;

double *b;

double inner_prod = 0.0;

a (double *)malloc(sizeof(double) * N);

b = (double *)malloc(sizeof(double) * N);

srand(time(NULL));

for (int i = 0; i < N; i++) {
a[i] = (double)rand() / (double)RAND_MAX;
b[i] = (double)rand() / (double)RAND_ MAX;

}

for (int 1 = 0; i < N; i++) {
inner_prod += a[i] * b[i];

}

printf("%.2f\n", inner_prod);
free(a);
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free(b);
}

https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/inner product.c

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare pthreads05.c

B. OpenMP

Oéua 1
Mpayte éva mpoypaupa oe C mou xpnowlomnolwwvrag tTo OpenMP va dnuoupyet 4 viuota kot va gudavilel ta
akoAouBa punvupara:

e Tovnua 0va gudavilel o pnvupa “Hello”.
e Tovnua 1va eudavilet to pvupa “Hi”.

e TovAua 2 va epdavilel to ppvupa “Geia”.
e TovAua 3 va eudavilel to ppvupa “Hallo”.

MpAYPTE TIG EVTOAEC LETAYAWTTLONG KOl EKTEAECNC TOU TIPOYPOUATOC.

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare_ omp01.c

O¢ua 2

Mpayte éva mpoypappa oe C mou xpnolponowwvtag to OpenMP va mpaypatonolel ta akohouBa. Na déxetal wg
OPLOUO YPOUUNG EVIOAWY Evav aKEPOLO aplBuod X Kal va epdavilel to abpolopa Twv pwv OAwV TWV oKepaAiwv
oplBpwv amo to 1 péxpL Kal To X, XPNOLUOTOLWVTAC 2 VAHoTa. Mpate TIC EVIOAEG HETOYAWTTLONG KL EKTEAECNC TOU

T(POYPAUHUATOC.

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare _omp02.c

O¢ua 3

Mpayte éva mpoypappa o C mou xpnotponowwvtog to OpenMP va yepilel évav mivaka pe 1.000.000 tuxoieg aképaleg
TIHEG oo To 1 péxpL Kal to 5 kat va gpdavilel Tov mivaka cuxvotitwy, OL urmtoAoyLlopol va mpaypatonotn8ouv
potpalovtag tnv epyacio os 2 vipota. FpaPTe TIG eVIOAEC LETAYAWTTLONC KAl EKTEAECNC TOU TTPOYPAUUATOC.

AbUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare omp03.c

O¢ua 4
TiLpdkettal va epdavioel o akoAouBog KWELKOC KATA TNV EKTEAECT) TOU.

#include <omp.h>
#include <stdio.h>

#tdefine N 4

int main() {
int a = 9;
int b = 9;
#pragma omp parallel for default(none) shared(a) private(b) num_threads(4)
for (int 1 = 90; i < N; i++) {
a++;
b++;
}
printf("%d %d\n", a, b);
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return 0;

}

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare omp04.c

Qéua 5

To mpoypappa mou Sivetal UTIOAOYIIEL TO EC0WTEPLKO YWvOpeVo SUo Slavuopatwy pe 1.000.000 tuxaleg TIUEG TO
KoBéva. Metatpete To MPOYpAPUA £TOL WOTE VA £T0L va xpnotldormolel 5 pThreads vrpota yla va enituxet to 6o
QMOTEAEOHA. XpNOLOToLote mutex yla apotBaio amokAelopo Tng evnUEPwOnG TNG LETOPANTAG inner_product.

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

#define N 1000000

int main() {

double *a;

double *b;

double inner_prod = 0.0;

a = (double *)malloc(sizeof(double) * N);

b = (double *)malloc(sizeof(double) * N);

srand(time(NULL));

for (int i = 90; i < N; i++) {
a[i] = (double)rand() / (double)RAND_ MAX;
b[i] = (double)rand() / (double)RAND_MAX;

}

for (int i = 90; i < N; i++) {
inner_prod += a[i] * b[i];

}

printf("%.2f\n", inner _prod);
free(a);
free(b);

}

https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/inner product.c

AbUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare omp05.c

O¢ua 6
Tunpokettal va epdaviosl o akoAouBog KWALKAG KATd Th eKTEAECT) Tou; TL Ba aAAGEeL av tpooTeBel TNV EVIOAN
#pragma 1o schedule(static,1) ;

#include <omp.h>
#include <stdio.h>

#define N 8
int main() {

#pragma omp parallel for num_threads(4)
for (int i = 0; i < N; i++) {
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int my_rank=omp_get_thread_num();
if (my_rank==3)
printf("%d ", i);

return 0;

}

AbUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare_ omp06.c

. MPI

Oéua 1

Mpayte éva npdypappa os C mou xpnoomnolwvtag to MPI va dnpoupyet Suo Slepyacisg kal n mpwtn diepyacia va
OTEAVEL TOV aplBuod 42 otn eltepn n omoia kot Ba tov epdavilel. MNPAPTE TIC EVIOAEC LETOYAWTTLONG KOL EKTEAEDNG
TOU TPOYPAULATOG.

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare mpiOl.c

Ocua 2

Mpayte éva mpoypappa o C mou xpnotponolwvrtac to MPI va dnuiloupyel 7 diepyaoieg. Ot Siepyaoieg pe aplBuolg
amod 1o 1 péxpl Kal to 6 va uroAoyilouv To aBpolopa Twv akepaiwy armd To 1 péxpL TNV TLUN Tou Bpiloketal otny B£on
tou mivaka {50, 45, 33, 17, 19, 28} mou unmodnAwvetal and tov aplOuod tne diepyaociag (m.x. n Stepyacia 1 Ba mpémnet
va umtoAoyilel To aBpotopa and to 1 péxpl kat to 50, n Siepyacia 2 Ba npénel va umoAoyilel To aBpotopa and to 1
HEXPLTO 45, K.0.K.). Ta amoteAéoparta va anootéAovtal otn Stepyaocia 0 n onoia Ba ta abpoilel kot Ba epdavilel to
TeEAKO amoTtéAeopa. MPAPTE TIG EVTOAEG LETAYAWTTLONG KoL EKTEAEGNC TOU TIPOYPAULATOC.

AbUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare mpi02.c

O¢ua 3

EriAUoTe To mponyoupevo BEpa xpnolomnolwvtag th cuvdptnon MPI_Reduce.

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare mpi03.c

Ocua 4
TiL0a epdavioel o akdoAouBog kwbLkag otav ekteleotel ylo 2 Slepyacieg kot TL otav Ba ektedeotel yia 5 Siepyoaoiec.

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

int main(void)

{

int comm_sz, my_rank;
MPI_Init(NULL, NULL);
MPI_Comm_size(MPI_COMM_WORLD, &comm_sz);
MPI_Comm_rank(MPI_COMM_WORLD, &my_rank);

int a[N] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};

int local n = N / comm_sz;
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int local a[local n];
MPI Scatter(a, local n, MPI_INT, local a, local n, MPI_INT, ©, MPI_COMM _WORLD);

if (my_rank == 0)

{
for (int i = 0; i < local n; i++)
{
printf("%d", local_a[i]);
¥
}

MPI_Finalize();
return 0;

}

AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare mpi04.c

O¢ua 5

To mpoypappa mou Sivetal UTIOAOYIlEL TO E0WTEPLKO YWvOpevVo SUo Slavuopatwyv pe 1.000.000 tuxaleg TIUEG TO
KaBéva. Metotpete 1o MPOYPOUUA £TOL WOTE va £T0L VO Xpnollomolel 5 Slepyacieg yla va emtuxel to iSlo
omotéAeopa.

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

#define N 1000000

int main() {

double *a;

double *b;

double inner_prod = 0.0;

a = (double *)malloc(sizeof(double) * N);

b = (double *)malloc(sizeof(double) * N);

srand(time(NULL));

for (int i = 0; i < N; i++) {
a[i] = (double)rand() / (double)RAND_MAX;
b[i] = (double)rand() / (double)RAND_ MAX;

}

for (int i = 0; i < N; i++) {
inner_prod += a[i] * b[i];

}

printf("%.2f\n", inner_prod);

free(a);

free(b);
}
https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/inner product.c
AUon: https://github.com/chgogos/ceteiep pdc/blob/master/exams preparation/prepare _mpi05.c
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