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AXKHZH 2 - ITapaAAnAn enilvon e§icwong Oeppotnrag

[IpoBeopieg mapadoong:
Enidei&n npoypappdtwv 10 Nogufpiov
[Tapddoon Tehkng Avagopdg 24 Nogpfpiov

1 Awdoon Oeppotnrag o dvo draotdoeig

Ta tnv emiAvon Tov mpoPAnpatog T Stadoong BeppdtnTag oe dvo dlaotdoelg, xpnotpomoovvTaL
TPELG VTTOAOYLOTIKOL TTVPTVEG, OL OToioL amoTeAoVV vpéwg Stadedopévn Sopukn povada yia tny emi-
Avor peptkwv Stagoptkwy e§lowaewv: 1 LeBodog Jacobi, n uéBodog Gauss-Seidel pe Successive Over-
Relaxation kat n uéBodog Red-Black SOR, mov mpaypatomotei Red-Black ordering ota ototxeia tov
VTOAOYLOTIKOV Xwpiov kat cvuvdvadet Tig Svo mponyovpeveg pebodous.

1.1 Me00dog Jacobi

for (t = 0; t < T && !converged; t++) {
for (i = 1; i < X - 1; i++)
for (j = 1; j <Y - 1; j++)
Ult+1][i][j)=(1/4)x(Ult][i-1]1[j]+ult][i][j-1]
+ULt] [i+1]1[j1+ULt]1 [i10j+11);
converged=check_convergence (U[t+1],U[t])

+
1.2 Mé£0odog Gauss-Seidel SOR

for (t = 0; t < T && !converged; t++) {
for (i = 1; 1 < X - 1; i++)
for (j = 1; j <Y - 1; j++)
Ult+1] [i]1[j]=U0lt][i][j]
+(omega/4)*(U[t+1] [i-1][j1+Ult+1][i][j-1]
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+ULt] [i+1]1[j1+ULt] [i]1[j+1]
-4xULt] [i1[31);
converged=check_convergence(U[t+1] ,U[t])

}
1.3 Mé00dog Red-Black SOR

for (t = 0; t < T && !converged; t++) {

//Red phase
for (i = 1; 1 < X - 1; i++)
for (j = 1; j <Y - 1; j++)
if ((i+j)%2==0)
Ult+1]1 (11 [j1=Ult]1[i]1[j]
+(omega/4)*(U[t][i-11[j1+UltI[i][j-1]
+Ult] [i+1]1[j1+ULt] [i]1[j+1]
-4xU[t]1[11[51);
//Black phase
for (i = 1; 1 < X - 1; i++)
for (j = 1; j <Y = 1; j++)
if ((i+j)%1==0)
Ult+1]1[i1[j1=UCt]1[i]1[;]
+(omega/4)*(U[t+1] [i-1] [jI1+U[t+1][i]1[j-1]
+U[t] [i+1]1[j1+ULt]l [1]1[j+1]
-4xU[t][1]1[3]);

converged=check_convergence(U[t+1],U[t])

¥
2  Zntodpeva

Ztaapyeia Jacobi_serial.c,GaussSeidelSOR_serial.ckatRedBlackSOR_serial. c odg 6i-
vovTal ot oglplakég vhomotroelg Twv Tptwv pefodwv. Ta tig pedddovg Jacobi kar Gauss-Seidel (ko
npoatpeTika yla N pebodo Red-Black SOR):

1. Avako\oyte Tov mapalAnAiopd tov akyopifpov kat oxedidote Ty maparinlomoinor tov oe
APYLTEKTOVIKEG KATAVEUNUEVNG HVUNG UE HOVTENO aVTAAAAYTG HVURATWY.

2. Avamtd&te mapaAnho mpdypappa 6To povtélo avtailayng unvopdtwy pe t Pordeta g Pi-
BAoBnkng MPIL. Zto apyeio mpi_skeleton.c oag divetal okeletog vhomoinong oe MPI, otov
0TI0(0 KAAEIOTE VO CUUTANPWOETE TOV KWOLKA 00G.

3. TIpaypatomoleiote petproelg enidoong pe Paorn ovykekpiuévo oevdapto mov Ba oag dobei oto
gpyaoTnplo.
4. ZUYKEVTPWOTE TA ATOTEAEOUATA, TIG CLYKPIOELG Kat Ta 0XOALd oag oty Tehikr Avagopd.

3 Awevkprvioeig

- Ta BonOntikd apxeia yia tnv doknomn Ppiokovtal 0Tov scirouter, 0To PAkeo:
/home/parallel/pps/2015-2016/a2

- Tl 00nyieg 0o0VEeONG, HETAYADTTIONG, EKTEAEONG K.A.TL. TWV TIPOYPARUATWY 0ag oupBovAevTeite
11 "OAHI'IEEX EPTAXTHPIOY" mov oag éxovv 600¢i. To apxeio pe Tig 0dnyieg eivat Stabéoipo
oto:
http://www.cslab.ece.ntua.gr/courses/pps/files/fall2015/pps-lab-guide.pdf.


http://www.cslab.ece.ntua.gr/courses/pps/files/fall2015/pps-lab-guide.pdf

Ye O\eg TIG ekSOOELG TOV TTVPT VAL, XPTOLHOTIOLOVVTAL TIpayHaTIKOL aptBpoi SmAng akpifetag.

H pvijun mov Ba xpnotponouoete Oa deopevetar dSuvapukd (m.y. pe malloc).

To mpOypappd oog TPEMeL va eivat TapapeTpIko.

210 MapAAAnAo TPOYpaApUA OTO HOVTENO TNG AVTAANAYNG UNVOHATWY, apxikd pia diepyaocia
gxeL OAo Tov Tivaka A. Ztn diepyacia avth emOTpEQOVTAL Ta amoTeAéopata TG TapdAAnAng
eKTENEOT|G.

T N pétpnon twv xpdvwv ektédeong xpnotponoteitat n ovvaptnon PipAodnkng gettimeofday
Tov sys/time.h. ITapatnpeiote OTL KATA TNV HETPNOT XPOVWV EVELAQEPEL HOVO TO LTTOAOYL-
OTIKO KOUHATL TOL aAyopiBuov, kat OxL | Aon apXIKOTOINONG I T.X. EKTUTWONG TWV ATOTE-
Aeopatwv. Tia 1o Aoyo avtd mpaypatonoleital KATAAANAOG OLYXPOVIOHOG TV dlepyaotadv 1
VIHATWV TIPLV TIG HETPTIOELG XPOVOL. ZToV kwdIKa Tov oag divetat, £xovv 1101 opLoTel oL HeTpn)-
T£G YLOL TO GUVOALKO XPOVO EKTENEOT|G TOV VTTOAOYLOTIKOD TTVPHVa. AvTioTotya, Oa HeTprjoete TO
XPOVO TOV KATAVAAWVETAL O€ VTTOAOYLOHOVE KAl EMKOV@WViA.

4 Xpnowueg ovvaptioelg tov MPI
4.1 Point-to-point communication

- int MPI_Send(const void *buf, int count, MPI_Datatype datatype, int
dest, int tag, MPI_Comm comm)

- int MPI_Recv(void *buf, int count, MPI Datatype datatype, int source,
int tag, MPI_Comm comm, MPI_ Status *status)

- int MPI_Sendrecv(const void *sendbuf, int sendcount, MPI_Datatype sendtype,
int dest, int sendtag, void *recvbuf, int recvcount, MPI_Datatype
recvtype, int source, int recvtag, MPI_Comm comm, MPI_ Status *status)

- int MPI_Isend(const void *buf, int count, MPI_Datatype datatype, int
dest, int tag, MPI_Comm comm, MPI_Request *request)

- int MPI _Irecv(void *buf, int count, MPI Datatype datatype, int source,
int tag, MPI_Comm comm, MPI_Request *request)

- int MPI_Wait(MPI_Request *request, MPI_Status *status)

- int MPI_Waitall(int count, MPI_Request array_of requests[], MPI_Status
xarray_of statuses)

- int MPI_Waitsome(int incount, MPI_Request array_of_requests[], int *outcount,

int array_of_indices[], MPI_Status array_of_statuses[])
- int MPI_Waitany(int count, MPI_Request array_of_requests[], int *index,
MPI_Status *status)

4.2 Collective Communication

- int MPI_Scatter(const void *sendbuf, int sendcount, MPI Datatype sendtype,
void *recvbuf, int recvcount, MPI_Datatype recvtype, int root, MPI_Comm
comm)

- int MPI Scatterv(const void *sendbuf, const int sendcounts[], const
int displs[], MPI Datatype sendtype, void #*recvbuf, int recvcount,
MPI_Datatype recvtype, int root, MPI_Comm comm)

- int MPI_Gather(const void *sendbuf, int sendcount, MPI_Datatype sendtype,
void *recvbuf, int recvcount, MPI_Datatype recvtype, int root, MPI_Comm
comm)

- int MPI_Gatherv(const void *sendbuf, int sendcount, MPI_Datatype sendtype,
void *recvbuf, const int recvcounts[], const int displs[], MPI_Datatype
recvtype, int root, MPI_Comm comm)



4.3

4.4

int MPI Bcast(void *buffer, int count, MPI Datatype datatype, int root,
MPI Comm comm)

int MPI_Reduce(const void *sendbuf, void *recvbuf, int count, MPI_Datatype
datatype, MPI Op op, int root, MPI_Comm comm)

int MPI_Allreduce(const void *sendbuf, void *recvbuf, int count, MPI_Datatype
datatype, MPI_Op op, MPI_Comm comm)

Cartesian Communicators

int MPI _Cart_create(MPI_Comm comm_old, int ndims, const int dims[],
const int periods[], int reorder, MPI_Comm *comm_cart)

int MPI_Cart_coords(MPI_Comm comm, int rank, int maxdims, int coords[])

int MPI Cart_shift(MPI_Comm comm, int direction, int disp, int *rank_source,
int *rank dest)

Datatypes

int MPI_Type_vector(int count, int blocklength, int stride, MPI_Datatype
oldtype, MPI_Datatype *newtype)

int MPI_Type_contiguous(int count, MPI Datatype oldtype, MPI Datatype
*newtype)

int MPI_Type_create_resized (MPI_Datatype oldtype, MPI_Aint 1b, MPI_Aint
extent, MPI_Datatype *newtype)

int MPI_Type_commit (MPI_Datatype *datatype)
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