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- Zuvoyn mapouasiaong

+ MapdaAAnAog TpoypappATIoPOg
= [NapAAANAEC APXITEKTOVIKEC
= [lpoypappatiotika poviéAa / MPI

¢ Yrinpeoieg Tou mpotumou MPI

+ Xpnon MPI o dedicated cluster

¢ Ynootnpl&n gpyaoctwv MPI oto EGEE Grid
+ YrioBoAn gpyaciag MPI cto HG-01-GRNET
¢ 2udntnon




Mopeia plag oelplakng epyaciag oto Grid
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ene€epyaotn

Avaykn yia umrootiipén MPI oto Grid

o MeydAn eyKateotnUEVN UTTOAOYLOTIKN
1oXUG: Mwg TNV EKPUETAANEUOUAOTE;
= 1000a0ec eme€epyactwy

= [MoAAEC aveEAPTNTEC (OEIPLAKEG) BOUAELEC, YIA
ave€aptntn eme€epyacia SLAPOPETIKOU
UTTOOUVOAOU TwV O£60UEVWY E1GOO0U

+ Kal av urapxouv e€aptnoslg;

= Av 10 poBAnua dev eivat “Embarassingly
Parallel’;




Zuvoyn TTapouciacng
¢ [MapaAAnAog TpoypauaTIoPog
= [NapAAANAEC APXITEKTOVIKEC
= [lpoypappatiotika poviéAa / MPI

¢ Yrinpeoieg Tou mpotumou MPI

+ Xpnon MPI oe dedicated cluster

¢ Ynootnpl€&n gpyaoctwv MPI oto EGEE Grid
+ YroBoAn gpyaciag MPI oto HG-01-GRNET
¢ 2udntnon

MNapaAANAEG ApXITEKTOVIKEG

o APXITEKTOVIKN KATAVEUNHEVNG HVAHNG
(distributed memory systems, m.x. Cluster)

Aiktuo Alaolvdeong (11.x. Ethernet, Myrinet, SCI’




MNapaAAnAeg ApXITEKTOVIKEG (2)

* Apxitektovikn polpaldpevng pvipng (shared
memory systems, m.x. SMP)

MapaAAnAeg ApXITEKTOVIKEG (3)
* YBpldikn apxitektovikn (m.x. SMP cluster)

SMP kéupog - SMP k6upog Z SMP k6upog N

Aiktuo Alacuvdeonc (1r.X. Ethernet, Myrinet, SCI)




MNapaAAnAeg ApXITEKTOVIKEG (4)

Algpyaoia Algpyaoia z

MPI_ Recv

/|

- Zuvoyn mapouasiaong

+ MapdaAAnAog TpoypappATIoPOg
= [NapAAANAEC APXITEKTOVIKEC
= [lpoypappatiotika poviéAa / MPI

¢ YTINpeoieg Tou mpotutiou MPI

+ Xpnon MPI oe dedicated cluster

¢ Ynootnpl&n gpyaoctwv MPI oto EGEE Grid
+ YrioBoAn gpyaciag MPI cto HG-01-GRNET
¢ 2udntnon




Tt sival To MPI;

o Eival mpotumo, 0xt CUYKEKPLUEVN
uAotoinon

¢ BiBAL0ONKN avtaAAayng pnvupatwy

+ Xxedlaon oe otpwpata (layers)

¢ 2€ UWPNAO emimedo, TTAPEXEL CUYKEKPIPEVN
mpoypappatiotikn oleman (interface)

¢ X€ XaUnAO emimedo, EMKOIVWVEL PE TO
Olktuo dlacuvdeong

¢ Yrootnpilel C, C++, Fortran 77 kat F90

‘YAomouioeig MPI

¢ MPICH
http://www-unix.mcs.anl.gov/mpi/mpich
¢ MPICH2
http://www-unix.mcs.anl.gov/mpi/mpich2
¢ MPICH-GM
http://www.myri.com/scs
o LAM/MPI
http://www.lam-mpi.org
o LA-MPI
http://public.lanl.gov/lampi
¢ Open MPI
http://www.open-mpi.org
e SCI-MPICH
http://www.lfbs.rwth-aachen.de/users/joachim/SCI-MPICH
¢ MPI/Pro
http: //www.mpi-softtech.com

MPICH-G2
http://www3.niu.edu/mpi
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Single Program, Multiple Data (SPMD)

¢ MNMoAAEG diepyacieg, OAEG ekTeAOUV TO 610
TpOypappa
¢ Aakpivovtal pe Baon to Babuo (rank) mou
amodidstal o KABe pia diepyaocia
= Ene€epyaletal Sla@opeTIKO UTTOGUVOAO O00HEVWV
= AlaopoTtrolel Tn pon eKTEAECNC TNG
+ Emoiwén mapdaAAnAou mpoypappaticpou
= Meylotomoinon mapaAAnAiag
= AodoTiKn aglomoinon mTOpwY GUCTAHATOG
(m.X. pvnpn)
= EAaxiotomoinon oykou 0g00HEVWYV ETIKOLVWVIAC
= EAaxiotomoinon aptbpol gnvupdatwy
= EAaxiotormoinon cuyxpovicpou

Aepyaoieg kat Communicators

* Xe KaBe Oiepyacia amodidetal Eva povadiko
rank oto €Upog 0...P-1, 6mou P to cuvoAiko
TTANB0C BlEPYACIWV OTOV GUYKEKPIHUEVO
communicator

¢ € YEVIKEG YPAPHEG, 0 communicator opiet éva
oUvoAo amod dlepyacieg mou pmopouyv va

EMKOLVWVOUV PETA&U Toug (TT.X.
MPI_COMM_WORLD)

+ [Mpocoxn: Avagepdpaocte mavia o OlEPYATIEC,
OXl O€ EMEEEPYAOTEC




.TlUITlKI"] dopn Kwdka MPI

#include <mpi.h>

int main(int argc, char *argv([])

{

/* MNpdTn kARon MPI */

MPI Init(&argc, &argv);
MPI Comm rank(MPI COMM WORLD, é&rank);

MPI Comm size(MPI COMM WORLD, &size);

/* Televutala kAHjon MPI */
MPI Finalize();

Baoiwkeg Zuvaptioeilg oto MPI

¢ MPI_Init(argc,argv)
= ApXiKkomoinon
¢ MPI_Comm_rank(comm,rank)
= E0peon tou rank tng digpyaciag otov comm
¢ MPI_Comm_size(comm,size)
= E0peon mAnBoug diepyaciwy size 6e comm
& MPI_Send(sndbuf,count,datatype,dest,tag,comm)
= ATTOGTOAN pnvupatog os dlepyaocia dest
¢ MPI_Recv(rcvbuf,count,datatype,source,tag,
comm,status)
= ANYn pnvupatog amo dlepyacia source
o MPI_Finalize()
= TepUATIGHOC




Baoikeg Zuvaptioeig oto MPI (2)

int MPI Init (int* argc, char*** argv)

+ Apxikomoinon meptBaAAovtog MPI
+ Mapdadetypa:

int main(int argc,char *argv[])

{

MPI Init(&argc, &argv);

Baoikeg Zuvaptioeig oto MPI (3)

int MPI Comm rank (MPI Comm comm, int* rank)

+ KaBoplopog rank kalouoag diepyaciag mou
avinkel oTov communicator comm

+ Mapdadetypa:
int rank;

MPI Comm rank (MPI COMM WORLD, &rank);




Baoikeg Zuvaptioeig oto MPI (4)

int MPI Comm size (MPI Comm comm, int* size)

+ KaBoplopog mArBoucg diepyactwy size mou
avikouv oTov communicator comm

+ Mapdadetypa:
int size;

MPI Comm size (MPI COMM WORLD, &size);

Baoikeg Zuvaptioeig oto MPI (5)

int MPI Send(void *buf, int count, int dest,
int tag, MPI Datatype datatype, MPI Comm
comm)

+ AmootoAn pnvupartog buf amé kaAouca
dlepyaoia o€ Olepyaocia pe rank dest

+ O mivakag buf £€xel count otoixeia TUTOU
datatype

+ Mapdadetypa:

int message[20],dest=1,tag=55;

MPI Send(message, 20, dest, tag, MPI INT,
MPI COMM WORLD) ;
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Baoikeg Zuvaptioeig oto MPI (6)

int MPI Recv(void *buf, int count, int
source, int tag, MPI Datatype datatype,

MPI Comm comm, MPI Status *status)

¢ AMyn pnvuparog amo Siepyacia pe rank source Kat
amobnkeuon otov buf

+ AapBavovrtal to moAU count dedopéva tuTou datatype
(akpBARg aplBuog pe MPI_Get_count)

+ Wildcards
= MPI_ANY_SOURCE, MPI_ANY_TAG

¢ Mapadetypa:

int message[50], source=0, tag=55;
MPI Status status;
MPI Recv (message, 50, source, tag,
MPI INT, MPI COMM WORLD, é&status);

Baoikeg Zuvaptioeig oto MPI (7)

MPI digpyaocia MPI digpyaocia

virtual memory
Siepyagiag

virtual memory
Slgpyaoiag
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Baoikeg Zuvaptioeig oto MPI (8)

int MPI Finalize()

* Teppatiopog meptBaAAovtog MPI

o MNpénel va anmoteAei tnv teAeutaia KAon MPI
TOU TIPOYPAUHATOC

Napadetypa

/* Top&dAAnAo¢ umodoylopdg 1n¢ napdotoaong £(0)+£(1)*/
#include <mpi.h>

int main(int argc,char** argv) {
int vO0,vl, sum, rank;
MPI Status stat;
MPI Init(&argc,&argv);
MPI Comm rank (MPI COMM WORLD, &rank); i
if (rank==1) { B - Agpyaoia 1

iv0o=£(0); :
MPT Recv(&vl,1,1,50,MPI_INT,MPI COMM WORLD, &stat) ;i
isum=v0+vl; i

Aepyaoia 0 -
MPI Finalize(); Py
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Eidn Emkolvwviag

+ Point-to-point n ZuAAoyikn (Collective)

+ Synchronous, buffered 1 ready

=avaAoya pe To Tl Bswpeital wg cuvolnikn
gmruxiac)

+ Blocking n non-blocking

= avaAoya PE TO TOTE ETMOTPEPEL N oUVAPTNON
ETIIKOLVWVIAG

- ZuAdoyiKi Emkovwvia

Mapadetypa: AmootoAn Tou msg otig diepyaocieg 1-7 amé tn 0
if (rank == 0)

for (dest = 1; dest < size; dest++)
MPI Send(msg,count,dest,tag,MPI FLOAT,MPI COMM WORLD) ;

Aigpyaoiec MPI

o 1 Z 3 4 5
msg = = = = [

[@)]
~l

levika: MNa p diepyacieg éxoupe p - 1 BApata emKkolvwviag
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ZuAAoYIKN Emkowvwvia (2)

Mapadetypa: AmootoAn Tou msg otig diepyaocieg 1-7 amé tn 0

MPI Bcast (msg,count,MPI FLOAT,0,MPI COMM WORLD) ;

Aigpyaoiec MPI

o 1 Z 3 4 5 6 7

msg

Fevika: Na p diepyacieg éxoupe [log,p| BApata emkovwviag

ZuAAoYIKn Emkowvwvia (3)

int MPI Bcast (void* message, int count,

MPI Datatype datatype, int root, MPI Comm
comm)

+ ATTooTOAN TOU message amo tn dlepyacia

ve rank root mpog OAeg TIC dlepyacieg Tou
communicator comm

+ To message mepléxel count dedopéva
tuTou datatype

+ KaAeital amo 0Aeg Ti¢ dlepyacieg Tou
comm
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ZuAAoYIKN Emkowvwvia (4)

int MPI Reduce (void* operand, void*
result, int count, MPI Datatype datatype,
MPI Op op, int root, MPI Comm comm)

+ Ta dedopeva operand cuvéudlovtal pe
EPAPHOYN TOU TEAECTH Op, KAl TO ATOTEAEGHA
amoBnkevetal otn dlepyacia root oto result

+ MNpénel va KANBel amod OAeg Ti¢ dlepyacieg Tou
comm

+ MPI_Op: MPI_MAX, MPI_MIN, MPI_SUM,
MPI1_PROD kAT.

& Avtiotoixa kat MPI_Allreduce

ZuAAoYIKn Emkowvwvia (5)

/* Toap&AAnAo¢ umodoylopdg 1n¢ napdotoaong £(0)+£(1)*/
#include <mpi.h>

int main(int argc,char *argv(]){
int sum, rank;
MPI Status stat;

MPI Init(&argc,&argv);

MPI Comm rank(MPI COMM WORLD, &rank);

/* YnoloyLopdg TLpdv otov f[] */

MPI Reduce (&f[rank], &sum,1,MPI INT,MPI SUM, O,
MPI COMM WORLD) ;

MPI Finalize();
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ZuAAoYIKn Emkowvwvia (6)

int MPI Barrier (MPI Comm comm)

* JUYXPOVIGHOC OlEPYAciwy TOU communicator
comm

+ H ektéAeon toug ouvexiletal povov otav OAs¢
£XOUV EKTEAEOEL TNV KANON

¢ Neplopilel Tnv mapaAAnAia

ZuAAoYIKn Emkowvwvia (7)

int MPI Gather (void* sendbuf, int sendcnt,
MPI Datatype sendtype, void* recvbuf, int
recvcount, MPI Datatype recvtype, int root,
MPI Comm comm)

+ Juvevwvovtal otn Olepyacia root ol MivVakeg
sendbuf Twv umoAomwy (katd av€ouca oslpd

rank)

+ To amotéAeopa amoBnkeUETAL OTOV TVAKA
recvbuf, o omoiog £xel vonua Povo otn
dlepyaocia root

¢ Avrtiotowxa kat MPI_Allgather

+ Avtiotpopn: MPI_Scatter
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Syn_chronous - Buffered - Ready

+ Avagépovtal oe Asltoupyia amoctoAng,
dlagpopoTolouvtal wg MPog Asltoupyia
Anyng

¢ Yiapxouv 1600 o€ blocking, 6co Kat o€
non-blocking popen

¢ To anAdé MPI_Send pmopei va eival ite
synchronous eite buffered: e€aptatal amo
uAotoinon

Synchronous - Buffered - Ready (2)

¢ int MPI Ssend(void *buf, int count,
MPI Datatype datatype, int dest, int tag,
MPI Comm comm)
= Emruyxavel yovo otav napet emBeBaiwon AqYng amo GEKTN -
aoPaAig
¢ int MPI Bsend(void *buf, int count,
MPI Datatype datatype, int dest, int tag,
MPI Comm comm)
= Emrpépel apéowg, avtlypagoviag To Rvupa o system buffer yia
HEAAOVTIKNA PETAOOO0N - GQAAHA O EAAELYN TTOPWY
¢ int MPI Rsend(void *buf, int count,
MPI Datatype datatype, int dest, int tag,
MPI Comm comm)
= Emotpépel auéowg, aAAd eMTUYXAVEL HOVO av £xel Tponynosi
avtiotolxo receive amo to 0KTn - aBéBato




Synchronous - Buffered - Ready (3)

MPI_Bsend MPI_Ssend MPI_Rsend

Tonikd Mn Toniko Tonikd

2 QVTIYyPOQEG OTN 1 avTiypagr otn 1 avTiypagr otn

HVALIN HVALIN HVALIN
AnotuyXavel Aev anoTuyxavel Aev anoTuyxavel
eMeipel ndpwv eMeipel ndpwyv eMeipel ndpwv

Aev anotuyxadvelav | Aev anotuyxavel av | Anotuyxavel av Oev
Oev &xel nponyndei | dev €xel nponynOei €xelL nponynBei
Auwn Auwn AMuwn

Non‘— Blocking Communication

+ Apeon emoTpoPn

+ Acev gival ac@alAég va emavaxpnotpomnoindouyv ol
buffers emkolvwviag mptv eAeyxBei n emrtuxia

+ AU0 BuvatdTNTEC YIa EAEYX0 EMITUXIAC TNG
ETIIKOLVWVIAG

= int MPI Test (MPI Request* request, intx*
flag, MPI Status* status)

= int MPI Wait (MPI Request*
request,MPI Status* status)

18



Non - Blocking Communication (2)

+ Kabe blocking ocuvaptnon €xet tnv
avtiotoixn non-blocking:

=MPI_lsend (yia MPI_Send)
=MPI_lssend (yia MPI_Ssend)
=MPI_lbsend (yiwa MPI_Bsend)
=MPI_Irsend (yia MPI_Rsend)
=MPI_Irecv (yia MPI_Recv)

Non - Blocking Communication (3)

+ Moto eivatl 1o 6peAog;
= EmKaAuwn umoAoylopou - emKolvwyviag

Blocking Non-blocking
MPI Recv(); MPI Irecv();
MPI Send(); MPI Isend();
Compute () ; Compute () ;
Waitall();
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- Tumou Aedopévwy MPI

MPI_CHAR: 8-bit xapaktnpag

MPI_DOUBLE: 64-bit Kivntng umodlactoAng
MPI_FLOAT: 32-bit KivnTAg UTTOSLAGTOANG

MPI_INT: 32-bit aképatog

MPI_LONG: 32-bit aképatog

MPI_LONG_DOUBLE: 64-bit KivnTAg UTTOSLAGTOANG
MPI_LONG_LONG: 64-bit aképatog
MPI_LONG_LONG_INT: 64-bit aképatog

MPI_SHORT: 16-bit aképalog

MPI_SIGNED_CHAR: 8-bit mpoconpacpévog xapaktnpag
MPI_UNSIGNED: 32-bit anmpoonpog aképatog
MPI_UNSIGNED_CHAR: 8-bit ampoonpog xapaktnpag
MPI_UNSIGNED_LONG: 32-bit ampocnpog aképatog
MPI_UNSIGNED_LONG_LONG: 64-bit anpoonpog aképatog
MPI_UNSIGNED_SHORT: 16-bit ampocnpog aképatog
MPI_WCHAR: 16-bit ampocnuog xapaktnpag

Tumot Aedopevwy MPI (2)

¢ Opadotoinon dedopévwy emKolvwviag:
¢ Napapetpog count (yLa opoloyevn

0£00EVA GE GUVEXOWEVEC BECELC HVAHNG)
+ MPI_Type_struct (derived datatype)

¢ MPI_Pack(), MPI_Unpack() (yia etepoyevn
oedopEva)




To mpotumo MPI-2

e e,
————

¢ MapdAAnAn gicodog-£€odog (Parallel 1/0)

o Auvapikn olaxeiplon Olepyaciwy
(dynamic process management)

+ ATTOpakpUGHEVEC AslToupyieg TpooBacn
otn pvAun (remote memory operations)
=(0One-sided operations

e e,

~H uAotroinon MPICH

MPI API

MPIP
profiling interface

MPIR
run-time BIBAL0ONKN

Xpnotng

I 5iktuo dacuvdeong

EmKolvwvia cucthpatog
(BiBA0ONKEC cuotnpaAtog,
OlkTuo, pvNun)
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“H YAomoinon MPICH (2)

¢ Ava diepyaoia, 1 send message queue, 2
receive queues
= posted + unexpected

+ EmAoyn device Baoel tou destination rank
= p4, shmem

+ EmAoyn mpwtokdAAou Bdoel Tou message size

= Short < 1024 bytes, rendezvous > 128000 bytes,
eager evolaueca

+ 'EAeyxog ponc - Flow control

= 1MB buffer space yla eager mpwtokoAAo ava {eUyog
dlepyactwyv

- Zuvoyn mapouasiaong

+ MapdaAAnAog TpoypappATIoPOg
= [NapAAANAEC APXITEKTOVIKEC
= [lpoypappatiotika poviéAa / MPI

¢ Yrinpeoieg Tou mpotumou MPI

¢ Xpnon MPI c¢ dedicated cluster

¢ Ynootnpl&n gpyaoctwv MPI oto EGEE Grid
+ YrioBoAn gpyaciag MPI cto HG-01-GRNET
¢ 2udntnon
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ExtéAeon mpoypappatog MPI (1)

+ NMapadoolakdg tpomnog: Xe Cluster
+ Linux cluster 16 kopBwv (kid1...kid16)

+ MeTayAwTTIoN Kal EKTEAEON
= KataAAnAo PATH ywa tnv uAomoinon
e export PATH=/usr/local/bin/mpich-intel:..:$PATH
= MetayAwTTion e TIg KataAAnAeg BIBAI0ONKEG

empicc test.c -o test -03

= EKTéEAEON

empirun -np 16 test

Emideién!

+ Hello World pe umoBoAn evog 16-process
MPICH job o€ dedicated cluster (kids)
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ExtéAeon mpoypappatog MPI (2)

¢ Xe mola pnxaviparta ekteAouvtal ol SlEPYACIEC;
= Machine file

S cat <<EOF >machines
kid5

kid7

kids

kid1o0

EOF

S mpiCC test.cc -o test -03 -static -Wall
S mpirun -np 4 -machinefile machines test

ExtéAeon mpoypappatog MPI (3)

o Aertopépeleg YAomoinong
= [w¢ dnploupyouvTal ol amapaitnTEG
dlepyaoieg; Implementation-specific

« rsh / ssh xwpig password, ot KopBot Tou cluster
gUmioTeUovVTal 0 £vag Tov aAAo

» Mg xpnon daemons, (“lamboot” yia to LAM/MPI)
o Tt yivetau pe to file 1/0;

=Shared storage avapeca otouc cluster nodes
» NFS otnv amAouctepn mepimtwon
 Kamoto mapdaAAnio fs, mx. PVFS, GFS, GPFS
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- Zuvoyn Tapouasiaong

¢ MapdaAAnAog TpoOypaPPATIOPOG
= [NapAAANAEC APXITEKTOVIKEC
= [lpoypappatiotika poviéAa / MPI

¢ Yrinpeoieg Tou mpotumou MPI

+ Xpnon MPI oe dedicated cluster

¢ Ynootnptén epyactwv MPI oto EGEE Grid
+ YroBoAn gpyaciag MPI oto HG-01-GRNET
¢ 2udntnon

‘Evtaén oto mepBaAAov tou Grid

+ YnoBoAn epyaciwyv tumou MPICH

Type = "job";

JobType = "MPICH";

NodeNumber = 64;

Executable = “mpihello";

StdOutput = "hello.out";

StdError = "hello.err";

InputSandbox = {“mpihello"};

OutputSandbox = {"hello.out","hello.err"};

#RetryCount = 7;

#Requirements = other.GlueCEUniquelID ==
"ceOl.isabella.grnet.gr:2119/jobmanager-pbs-short"

25



Mopeia tng epyaciag MPI oto Grid

LU —{ R —{ &

LRMS
[ (Torque / PBS) ]/\./7[ Worker Nodes ]

EmAoyn kopBwv
(SPBS_NODEFILE)
Kat mpirun

- Zuvoyn mapouasiaong

+ MapdaAAnAog TpoypappATIoPOg
= [NapAAANAEC APXITEKTOVIKEC
= [lpoypappatiotika poviéAa / MPI

¢ Yrinpeoieg Tou mpotumou MPI

+ Xpnon MPI oe dedicated cluster

¢ Ynootnpl&n gpyaoctwv MPI oto EGEE Grid
¢ YoBoAn epyaciac MPI oto HG-01-GRNET
¢ 2udntnon
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Emide&n!

+ Hello World pe umoBoAn evog 4-process
MPICH job oto HG-01-GRNET

Amopieg - MpoBAnpata - Aemtopepeteg

+ lMolog ekteAel TO mpirun;
= Y& moloug KopBoug; Mwg emAéyovra,

+ Shared homes / common storage;

+ Ekkivnon/teppatiopdg diepyaociwy; Accounting;
= MPICH-specific Aucelg, pe rsh / ssh
= mpiexec yla integration pe to Torque
= CPU Accounting yla moAAamA£g Slepyacieg

+ YmootiplEn MOAAWY SLAPOPETIKWV
Interconnects - uAomoljcewv MPI;
= [lou yivetal n HETAYAWTTION TOU EKTEAEGIHOU;
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MeAAoVTIKA...

¢ H ummootnpt€én MPI yia to Grid eivat Work
In Progress

=YmootipEn yia MPICH over TCP/IP (P4
device)

=[péBAnua pe aAAa devices, ylarti
xpnotyomolouvral P4-specific hacks
¢ Xpewalovtal pre/post-processing scripts
= MeTayAwTTIoN T TOTIOU TOU EKTEAEGIHOU;

EGEE MPI Working Group

¢ XTOXEUEL OTNV TUTTOTTOINUEVN/ YEVIKEUPEVN
uTTOoTAPLEN OLAPOPETIKWY UAOTIOINCEWY

=http://egee-docs.web.cern.ch/egee-
docs/uig/development/uc-mpi-jobs_2.html

¢ KateuBuvtnpleg YpaupEC yia TV
HETAYAWTTION/ EKTEAESN TTAPAAANAWY
OOUAELWV
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EmmAsov @spata

¢ EmAoyn enefepyactwy - avabeon o€
OlEPYAOIEC
-»@épatg latency katd tnv avtaAiayn
pnvupatwy
=Memory bandwidth
= AlaBEoiung pvnpng
¢ YBPIOIKEG APXITEKTOVIKEG

=Y uvluacpog MPI pe pthreads / OpenMP yia
KAAUTEPN TTPOCAPHOYH OTNV UPICTAHEVN
APXITEKTOVIKNA

~ BilBAwypaepia - Mnyeg

+ Writing Message-Passing Parallel Programs with
MPI (Course Notes - Edinburgh Parallel
Computing Center)

+ Using MPI-2: Advanced Features of the Message-

Passing Interface (Gropp, Lusk, Thakur)

o http://www.mpi-forum.org (MPI standards 1.1
kKat 2.0)

+ http://www.mcs.anl.gov/mpi (MPICH
uAoTtoinon)

o comp.parallel.mpi (newsgroup)
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- Zuvoyn Tapouasiaong

¢ MapdaAAnAog TpoOypaPPATIOPOG
= [NapAAANAEC APXITEKTOVIKEC
= [lpoypappatiotika poviéAa / MPI

¢ Yrinpeoieg Tou mpotumou MPI

+ Xpnon MPI o dedicated cluster

¢ Ynootnpl€&n gpyaoctwv MPI oto EGEE Grid
+ YroBoAn gpyaciag MPI oto HG-01-GRNET
¢ 2ulntnon
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