[TpONYHEVEC APXITEKTOVIKEC
UTTOAOYLOTWYV Kal TTPOYPAHHATIOHOC
MAPAAANAWY CUCTNHATWY

LAB-09. MPI (Mépoc E’) — Non-
blocking emmikowvwvieg
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H xpnon buffer

» IToc petadidovtal Ta dedoueva petd v send;
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Xwpic buffer
» AVO emA0YEC:

= To send Oev emotpePel av Oev mapadobovv ta dedoueva.

= To send emotpepel mprv mapadobovv ta dedoueva.
'EAeyY0¢ mapadoong apyotepa.
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Blocking/Non-blocking emikowvwvieg

- Blocking emkowwviec: H diepyaotia pmAokapetat
LUEYPL VA OAOKANPWOEL 1] avTioToyN AetTovpYid.

s MPI_Send: 0ev oAokAnpwvetal ueypt o butfer va
adelaoel (etoluog yia va Eavaypnoiuomondet).

s MPI_RecV: 0ev oAoKANpwvetal peypt o buffer va
veuioel (€touog yia va xpnotposon0et).
- Non-blocking emkowwviec:
= MPI_TIsend
o MPI_Irecv
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2Ko1og non-blocking emkotvwviwy

» ITapoyr) evog unyaviopov evailayne petalv
ETTIKOIVOVIOV KA1 Y PN OU®V VITOAOYIOUW®YV.

s 01 ETMKOIVWVIEC KA1 O1 VTTOAOYIOLOL LLTTOPOVV va
TPAYULATOTTOIOVVTOL TAVTOYPOVA.

s Atokpumttovtal ot (07toleg) ovvemeleg Tov (0moov)
latency.

- Amtopuyn deadlocks.

» Amtouyn buffering kat memory-to-memory
AVTLYPAPWV.
s BeAtiwomn emoooewv.
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Non-blocking £mKOIVWVIEC

» Non-blocking emkowwviec: H diepyacia oev
WITAOKAPETAL LEXPL VA OAOKANP®WOEL N AVTIOTOYT
AelTovpyia.

» H exteAeon 1ouv kwOka ocuvexi(eTal KAVOVIKQA, XWPIC
va £Xel 0AoKAN pwOel N kAnOeloa Aettovpyia.

- O1 non-blocking Aettovpyieg eMOTPEPOVV AUECTHC
EVA AVTIKEIUEVO Olayelplong altnong (request
handle).

- Mia Otiepyaoia pmopel va kavel epwtnon (query) n
avauovr) (wait) o€ eva request kavovtag Xprjor Tov
avtiototyov handle.
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Aopn non-blocking emikotvwviwy (1)

1. Useful work (Program Execution)

2. Non-blocking operation (MPI Isend,
MPI Irecv,..)

3. Useful work (Program Execution)

4. Complete communication call (MPI Wait,
MPI Test, ..)

5. Useful work (Program Execution)



Aopn non-blocking emkowvwviwy (2)

Recelver process Recelver process

Non-blocking send Non-blocking receive
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MPI Request (Request Handle)

« Avtikeluevo-olayeiplotne non-blocking aitnoewv.

» Mmopel va xpnoluoson0etl amo Tic oLVAPTNOELS
wait kat test yla evnuepwaon g 0AOKANpwOTNC TNG
non-blocking Aertovpyiac.

o MPI_Wait, MPI Waitall, MPI Waitany,
MPI Waitsome

o= MPI Test, MPI Testall, MPI Testany,
MPI Testsome



el
MPI Isend

- Exxivnon uag non-blocking amootoAng unvouatoc.
- int MPI_Isend(const void *buf, int count,

MPI Datatype dt, int dst, int tag,
MPI_Comm comm, MPI Request *request)

= buf: apywkn oevBvvon tov butfer mov Oa otaAel.
s count: mAnBoc¢ otoryelwv otov buffer.
s dt: o Tummog 6edouevmv kabe otoryelov otov buffer.

s dst: n taén (rank) e oepyaoiac mov Oa Aafel ta
OeOouEVAL.

s tag: akepala ETIKETA UNVOUATOC.
s comm: 0 communicator.
= request (output): O SrayeiproTr¢ Tov request.
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MPI Irecv

- Exxivnon mag non-blocking Afync¢ unvouatoc.
e int MPI_Irecv(void *buf, int count,

MPI Datatype dt, int source, int tag,
MPI_Comm comm, MPI_Request * request)

= buf: apywkn oievBuvvon tov buftfer ;tov Oa AngOel.
= count: To mAnBog otorelwv otov receive buffer.
= dt: o Tummog dedouevwy kabe otoryeiov otov buffer.

= source: n taén (rank) g Oiepyaciag mov eotelle Ta
Oe00UEVA.

s tag: akepala ETIKETA UNVOUATOC.
s comm: 0 communicator.
= request (output): O Slayeplotng Tov request.
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MPI Wait

» Avapuovr oAokAnpwonc uag attnone MPI.

« int MPI_Wait(MPI_Request * request,
MPI_Status * status)
s request (input): O dwayelprotnc Tov request.

» status (output): Avtikeluevo KATaoTaAoTC TNG
AVTIOTOLYNC AEITOVPYIAC VITO AVALOVT).



MPL Test

» 'EAeyyoc oAokAn pwong pag aitnong MPI.
« int MPI_Test(MPI_Request *request, int
*flag, MPI_Status *status)
s request (input): O dwayelprotnc Tov request.
» £1ag (output): TiOetat ion pe true av n attnon £xet
OAOKANpwOEL.

» status (output): AVTIKEIUEVO KATAOTAOTC TNC
AVTIOTOLYNC AELTOVPYIAC VTTO EAEYYO.
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MNapadetypa

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

int main (int argc, char ** argv) {
/// Number of processes, Rank of current process
int NumProcs, ProcRank;

/// Request handle
MPI Request request,;

MPI Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD, &NumProcs);
MPI_Comm_rank(MPI_COMM_WORLD, &ProcRank);

if (NumProcs != 2) {
printf(" RE
MPI_ Abort(MPI_COMM WORLD, EXIT_FAILURE);



if (ProcRank =
int buffer_sent = K

printf(" ", ProcRank, buffer_sent);
MPI Isend(&buffer_sent,1,MPI_INT,1,9,MPI_COMM WORLD, &request);

printf(" , ProcRank);

/// Some useful code here
MPI Wait(&request, MPI STATUS IGNORE);

} else if (ProcRank == 1) {
int received;

printf(" ", ProcRank);
MPI Irecv(&received,l, MPI INT, ©, ©, MPI_COMM_WORLD, &request);

printf(" , ProcRank);
/// Useful code here (received buffer cannot be accessed yet!!)

MPI Wait(&request, MPI_ STATUS IGNORE);
printf(" ", ProcRank, received);
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[TOAAATTAEC aVAPOVEC

» Etvan ovyva emBuunto va smepiuevouue tnv
OAOKAT|pwOT) TOAAWV request.

- ['la mapaodetyua, oe eva KATAveEUNUEVO TEPPAAOY
ue vapén master Oepyaoiag, o master mepluevel
eva N TEP1000TEPOLVC slaves va Tov oTeEINOVV
U vouua.

» To MPI dwaBetel ovvaptnoelg vTooTPIENC TETOIWV
TTOAMATTAWV AVALOVOV.
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MPI Waitall

» Aeyetan mivaka ano request handles kot avapevel
TNV OAOKAT|P®WOT] OA®WV T®WV AVTIOTOLY WV
AELTOVPYLWV.

- int MPI_Waitall(int count, MPI_Request
requests[], MPI_Status statuses[])
= count: IIANOoc Twv Aettovpylov TwV 0OV TNV
OAOKATIPWOT) AVALLEVOULLE.
s requests[]: ITivakac peyeBouve count mov meplexel
tovg request handles twv Aettovpylwv VIO avauovr.

= statuses[ ]: ITivakac aviikeluevwy status peyebovug
count.
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MPI Waitany

» Aeyetan mivaka amo request handles kot avapevel
TNV OAOKANP®WOT] MIAG OTTOLATOT)TTOTE AVTIOTOYTG
Aertovpylag.

- int MPI_Waitany(int count, MPI_Request
requests[], int *idx, MPI_Status *status)
= count: ITAnBo¢ Twv Aettovpylwv Twv OTTolwV TNV

OAOKATIPWOT) AVALLEVOULLE.
s requests[]: ITivakac peyeBouvg count sov meplexel
toug request handles Twv Aettovpyiwv vIo avauovr).

s idx: AelkTng otov mivaka requests stov Oetyvel mowa
Aettovpyia oAokAnpwOnke. Tweg [0, count — 1].

= status: Avtikeluevo status tnc Aettovpylac.
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MPI Waitsome

« Agyetau mivaka amo request handles kot avapevel tnv
OAOKATPWOT] KATTOIMYV AVTIOTOLYMV AEITOVPYIWV.

- int MPI_Waitsome(int incount, MPI_Request
requests[], int *outcount, int indices][],
MPI_Status statuses[])

s incount: ITANBo¢ Twv Ac1TOVPYIWV TV OTTOIWV TNV
OAOKAT|PWOT] AVAUEVOULLE.

o requests| ]: ITivakag peyebovg incount mov mepieyel
toug request handles Twv Aettovpyrwv vto avauov.

s outcount: ITANO0C TV Aertovpylwv 10V OAOKANP®WONKAY.

o indices[ ]: ITivakacg peyeBovc outcount pe toug Oelkteg
OTOV TIlvaKa requests Twv OAOKANPOUEV®V AEITOVPYLWV.

o statuses| ]: ITivakag avtikeluevwy status.
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Taxeleg EMKOIVWVIEC

- H avapovn Anyng peyaiov apiOuov unvouatwy pe
blocking tposo pmopel va 00nynoel 0to
WITAOKAPIoOUA (lag O1EPYAOTAC Y1 LEYAAO X POVIKO
010 TN L.

» E101ka otav n HeTadoom ylvetal Tave o€ Un
a&l0moTo OIKTLO.

 XTO TapAOEYUa TTOL aKoAOLOEL, 1] Olepyaoia Ue
rank O avauevel PITAOKAPIOUEVT] TNV Tapadoon 100
UNVUUAT®OV aTto KaOe aAAn Oepyaota.
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include <sedio.hy Mapadetypa

int main (int argc, char ** argv) {
int rank, size, i, buf[1];
MPI Status status;

MPI Init(&argc, &argv);
MPI Comm_rank(MPI_COMM_WORLD, &rank);
MPI Comm_size(MPI_COMM_WORLD, &size);

if (rank == 0) {
for (1 = 1; 1 < size; i++) {
for (J =95 J< 5 J+) A
MPI_Recv(buf,1, MPI_INT, i, MPI_ANY TAG, MPI_COMM WORLD, &status);

printf(" ",status.MPI_SOURCE, status.MPI _TAG);
}
}
} else {
for (1 = 0; 1 < 3 i++)

MPI_Send (buf, 1, MPI_INT, ©, i, MPI_COMM_WORLD);

}
MPI Finalize();
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Taxeleg EMKOIVWVIEC

» Av xaOuoTteproel n TapadooT) Evog UNVOLATOC,
kaBuvotepel kal n mapaArafr) OA®V TwV EMTOUEVDYV,
akoua Kal av 0ev vatapyel kaveva stpoPAnua.

» KaBvotepnon.

» Kat moAAQ emimtAeov tpoPAnuata:

= T1.x. va yeuioel o receive buffer kol va apyiocovv va
QITOPPUITOVTAL UNVUUATA.

- Avon: aueon (non-blocking) tapaiapr) oowv
UNVUUATOV £XOVV TAPAO00El.
= Avapovr) pe v MPI_Waitsome.
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Auon (Process 0)

#define large

MPI_Request requests[large];
MPI Status stats[large];

int indices[large];

int buf[large];

for (i = 1; 1 < size; i++) {
MPI_Irecv(buf+i,1,MPI_INT, i, MPI_ANY _TAG, MPI_COMM_WORLD, &requests[i-1]);
}
while (not done) {
MPI Waitsome(size - 1, requests, &ndone, indices, stats);
for (i = 9; 1 < ndone; i++) {
j = indices[i];
printf(" ", stats[i].MPI_SOURCE, stats[i].MPI_TAG);

MPI Irecv(buf+j,1,MPI _INT,j, MPI_ANY TAG, MPI_COMM WORLD, &requests[j]);
}
}



Tpotol EMKOIVWVIWY

« To MPI tpoo@epel TOAAOVC TPOTTOVC ATTOCTOATC UNVUUATWV:

» 2Vyypovocg tpoToc (MPI_Ssend): To send dev oAokAnpwvetal
LUEYPL VA EKKIVIOEL EVA TALPLAOTO Treceive.

- Buffered tpomog (MPI_Bsend): o yprnotng opiel tov buffer
ylia va xprnolposmomn el amo o cUoTHUA.

- Ready tpomog (MPI_Rsend): o xp1otng eyyvatal 0Tt eva
TALPLAOTO Treceive el NOT EKKIVIOEL.
s Emitpemel ypnyopa mpmTOKOAAQ ETTIKOTVMOVIAC
s ATTpO0O10P10TI CUUTTEPLPOPA AV TO receive Oev EXEL EKKIVI|OEL
» Non-blocking ek6oyec:
o= MPI Issend,MPI Irsend,MPI Ibsend

s To MPI_Recv AauPavel unvopata OTaAUEVA UE OTTO100T)TTOTE
TpOITo send.
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MPI Ssend, MPI Issend

» Exkivel pia ovyypovn ko blocking astootoAn
UNVOUATOC. AEV OAOKANPWVETAL LEYPL VO EKKIVIOEL
£VA TOPLOOTO receive.

- int MPI_Ssend(const void *buf, int count,
MPI Datatype datatype, int dest, int tag,
MPI_Comm comm)

- Non-blocking ocvyypovn amootoAn unvouatoc:
- int MPI_Issend(const void *buf, int count,

MPI Datatype datatype, int dest, int tag,
MPI_Comm comm, MPI_Request * request)
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MPI Rsend, MPI Irsend

» Exxivel pia ready ko blocking amootoAn
unvouatog. O xpnotne eyyvatal 0Tl £va Ta1plaoTo
receive £yel 110n €KKIVIOEl.

- int MPI_Rsend(const void *buf, int count,
MPI Datatype datatype, int dest, int tag,
MPI_Comm comm)

- Non-blocking ready amootoAn unvouatoc:

- int MPI_Irsend(const void *buf, int count,
MPI Datatype datatype, int dest, int tag,
MPI_Comm comm, MPI_Request * request)
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MPI Bsend (1)

- Exxuvel pia buffered ko blocking asmmootoAn unvouatoc.
O xpmnotnc¢ opiel Tov buffer yia va ypnowomowmnOet asmo
TO CUOTIUAL.

- int MPI_Bsend(const void *buf, int count,
MPI Datatype dt, int dst, int tag, MPI_Comm
comm)

s buf: apywkn dtevBuvon tov buffer ;tov Oa otaAel.
= count: mAnBog otoelwv otov buffer.
= dt: o Tumog 0edouevmv kabe otorelov otov buffer.

= dst: n taén (rank) tne diepyaoiacg tov Ba Adfel ta
Oe0oUEVA.

o tag: akepAld ETIKETA UNVOUATOC.
o comm: 0 communicator.



MPI_Bsend (2)

» Tomkr EKTEAEOT: 1] OAOKAT|pWOT) TN EVTOATC OEV
eEaptatal amo To av £yel ekO0Oel Eva AVTIOTOLYO
TALPLAOTO receive.

- Av Eexvnoet eva Bsend kau Oev €yel exdobet avTiotoryo
TALP1AO0TO receive aITo TOV TTAPAANIIT 1) Olepyaota
TIPETTEL VAL PAAEL TO unpvoua otov buffer.

« O ypnotnc opidet o 1010¢ Ywpo butfer pe v
MPI Buffer_ attach. O ywpoc otov buffer 6ev eivan
Slg%muog yia emopevo MPI_Bsend ektog av Angbet to

unvoua.

* Ava 1A0a XPOVIKT| OTL kﬁ MITOPEL VA VITAPYEL HOVO EVAG
buffer. ITpemel va ﬂpozé e@Bel va etval apkeTd PEYAAOC
WOTE VA YWPAEL TO 1) TA UNVOLATA JTOV GEV EXOLV
TALPLAOTO receive. Xe avTibetn mePTmoT) TIPOKVITTEL
o@aiuq.
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MPI Bsend (3)

» O TApaKAT® KWOKAC O€ Olvel apketo Ywpo buffer.
Xwpoc buffer yia eva povo send. To enouevo
MPI_Bsend pmopel va Eexkivnoet tptv teAelwoel To
npwto MPI_Bsend t xprnon tov buffer.

MPI Buffer attach(b, n * sizeof(double) + MPI_BSEND_ OVERHEAD);
for (i=0; i<m; i++) {

MPI Bsend(buf, n, MPI DOUBLE, ... );
}

Mitopovpe va e€avaykaoovE Ta unvopata va mapadofovv
MPI_Buffer_detach(&b, &n);
MPI_Buffer_attach(b, n);

H MPI_Buffer_ detach 8e Ba ohokAnpwOei ueypt oha ta buffered unvouata va
mapadoBovv.



