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AXKHZH 1 - ITapaAAnAn enilvon e§icwong Oeppotnrag

[IpoBeopieg mapadoong:

[Tapdadoon Evdiapeong Avagopag 16 Noepfpiov
‘EXeyxog IIpoodov 2 Aekepuppiov
Enidelén mpoypappdtwv 16 Aekepufpiov
Anyn petprioewv 13 Iavovapiov
[Tapadoon Tehkng Avagopdg 20 Iavovapiov *

1 Auwadoon Oeppotntag oe dvo draotacerg

Ta tnv emiAvomn Tov mpoPArpatog T Stadoong BeppdtnTag oe dvo Slaotdoels, xpnotpomoovvTaL
TPELG VTTOAOYLOTIKOL TTVPTVEG, OL oTroioL amoTeAolV evpéws Stadedopévn Sopikn povada yla Ty emi-
Avor peptkwv Stagoptkwv eflowaewv: 1 eBodog 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 cuvdvadet Tig Svo mponyovpeveg pedodous.

1.1 Me00dog Jacobi

for (t = 0; t < T && !converged; t++) {
for (i = 1; 1 < X - 1; i++)
for (j = 1; j <Y - 1; j++)
Ult+1]1[i]1[j1=(1/4)*(Ult][1-1]1[j1+Ult]l[i]1[j-1]
+ULt] [i+1]1[j1+ULt]l [i1[j+11);
converged=check_convergence(U[t+1] ,U[t])

}
1.2 Mé0odog Gauss-Seidel SOR

for (t = 0; t < T && !converged; t++) {
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for (i = 1; 1 < X - 1; i++)
for (j = 1; j <Y - 1; j++)
Ule+1][i1[j1=Ult][i]1[]]
+(omega/4)*(U[t+1] [1-11[jI+Ult+1]1[i][j-1]
+Ult] [i+1][j1+Ult] [i][j+1]
-4xU[t] (i1 [j1);
converged=check_convergence (U[t+1] ,U[t])

+
1.3 Mé00odo¢ 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+3j)%2==0)
Ult+1]1[i1[j1=Ult]1[i1[]]
+(omega/4)*(ULt] [i-1]1[j1+Ult][i][j-1]
+U[t] [i+1] [j1+ULt] [i]1[j+1]
-4xU[t]1[11[31);
//Black phase
for (i = 1; 1 < X - 1; i++)
for (j = 1; j <Y - 1; j++)
if ((i+j)%1==0)
Ult+1][i]1[j1=U0lt] [i][]]
+(omega/4)*(Ult+1] [i-1]1[j1+U[t+1]1[i][j-1]
+Ult] [i+1]1 [jI1+ULt] [i]1[j+1]
-4xU[t]1[i1[j1);

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

2 Zntodpeva

Zta apxeia Jacobi_naive.c, GaussSeidelSOR_naive.c kauRedBlackSOR_naive.c 0dg divovtal ot oel-
plakEg vAoTotoelg Twv TpLwv pebodwv. Ia kabe pia anod tig tpeig pebodovg:

1. Avaxkohoyte Tov maparlAnAopo tov alyopibuov kot oxedidote TV mapalAnlomoinor tov: a)
0€ APXITEKTOVIKEG KATAVEUNUEVNG UVIUNG HE HOVTENO avTaAlayng Unvupdtwy, B) ot apxite-
KTOVIKEG KOLVIIG HVIHNG HE HOVTENO KOLVOD XWpov Slevbivoewy.

2. Tleprypdyte n otpatnykn mapalAnlomoinong mov akolovBnoate otnv Evdiapeon Avagopd.

3. Avantdéte mapdAnlo poypappa 6To povtédo avtailayng pnvopdtwy pe t Porbeta g Pi-
BAoBnkng MPL. Zto apyeio mpi_skeleton.c oag divetat okeAetdg vAomoinong oe MPI, otov onoio
KOAAEIOTE VO CUUTANPWOETE TOV KWIKA 0.

4. Avantd&te mapaAAnha Tpoypappata 6To HovTéLo Kovol xwpov StevBivoewy (shared address
space) e tn BorBeta tng PpAoOnKng OpenMP.

5. Ilpaypatomoleiote petproelg emidoong e Paon ovykekpipévo oevaplo mov Ba oag dobei oto
epyaocTnpLo.
6. ZUYKEVTPWOTE T AMOTEAEOUATA, TIG OLYKPIOELS Kat Ta oxOALd oag otnyv Tedikn Avagopa.



3 Awevkprvioeig

T 0dnyieg o0VOeONG, LETAYAWTTIONG, EKTEAEONG K.A.TT. TWV TTPOYPAUUATWY Tag ovpfovlevTeite
116 "OAHI'TEE EPTAXTHPIOY" mov oag éxovv So0ei. To apxeio pe Tig 0dnyieg eivat Stabéopo
oTo:

http://www.cslab.ece.ntua.gr/courses/pps/files/fall2014/pps-lab-guide.pdf.

2 OAeG TIG EKOOOELG TOV TTVPTVAL, XPNOLHOTIOLOVVTAL TIpayHaTikol aptBuoi SumAng akpifetag.

H pviun mov Ba xpnowponowmoete Oa deopevetar Suvapuka (m.y. pe malloc).

To mpoypappd oag mpEmeL va gival TApAUETPLKO.

210 TapAAAnAo TTPOYpaApUA OTO HOVTENO TNG AVTAANAYNG UNVOHATWY, apxikd pia diepyaocia

gxel OAo Tov mivaka A. Ztn Siepyacia avTh emoTpéPovTal Ta anotedéopata Tng mapdAAning
EKTENEOTG.

T TN pétpnon twv xpdvwv ektédeong xpnotponoteital n ovvdptnon PipAodnkng gettimeofday
Tov sys/time.h. ITapatnpeiote OTL KATA TNV HETPNOT XPOVWV EVELAPEPEL HOVO TO LTTOAOYL-
OTIKO KOUHATL TOL aAlyopiBuov, kat OxL | PAon apXIKOTOINONG N T.X. EKTUTWONG TWV ATOTE-
Aeopatwv. Tia 1o Aoyo avtd mpaypatonoleital KATAAANAOG OLYXPOVIOHOG TV dlepyaotav 1
VIHATWV TIPLV TIG HETPTIOELG XPOVOL. ZTOV KWwdIKa TTov oag divetat, £xovv 1101 opLoTel oL HeTpn)-
T£G YLOL TO GUVOALKO XpOVO EKTENEOT|G TOV VTTOAOYLOTIKOD TTVPHVa. AvTioTotya, Oa HeTprioete TO
XPOVO TIOV KATAVAAWVETAL O€ DTTOAOYLOHOVG KAl EMKOLVWViaL.

4 Xpnoweg ovvaptioels 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)


http://www.cslab.ece.ntua.gr/courses/pps/files/fall2014/pps-lab-guide.pdf

4.3

4.4

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)

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)



