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£QaplOYY @ XpovoeTridoon Kal KAIUAKWON €QapuUoywy
@ [MapdyovTeg TTOU €TTNEEACOUV TNV €TTIOOC0N

@ Avalntnon onueiwv Kwdika TTou attoteAouv bottleneck.
Mepiexdpeva

ropean Union
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£QappoY&Y @ Benchmark : peAétn TG TaxUTNTAG EKTEAEONG HIOG
EPAPHOYNG

@ Scaling : H duvartdtnTa PIog EQapUOYAG va JIKPaivel 0
XPOVOG KTEAEONG OG0 PEYOAWVEI O APIBUOG TwV cores
TTOU XPNOIUOTTOIoUVTAl, KOl TTOPAYOVTEG TTOU ThV
eTNPedadouv.

@ Ti yeTpdue Kal TTOGO QVTITIPOCWTTEUTIKO Eival

@ Profiling yia eUpeon onueiwv/d1adikaciwy TTou

emMPBpaduvouv TNV eQapuoyn.

Fevika
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@ 'EoTw KATTOIO EQapUOy OTNV OTToIa £X0UV £QAPUOOTEI
OAEG OI TTPAKTIKEG BEATITOTTOINONG VIO OEIPIAKOUG
KWOIKEG.

@ MeTpdpe To XpOVO EKTEAEONC TNG CEIPIOKNAG EQAPHOYAG.

BRI ‘Eva atmAd TTapddeiypa givail n eTriAucn YpauuIKoUu

OUCTANOTOG EEICWOEWV.

@ [MiBavoTara 6Aol £xouv OUVEIBOTTOINTEI KATTOIO OTIVUA
o1 oelplakd o xpovog €mmiAuong e€apTaTal atrd To
péyeBOG TOU CUOTAPATOG TTOU £TTIAUETAI, 00O
MEYOAUTEPO TO PEYEBOG TOGO PEYAAUTEPOG KAl O XPOVOG
EKTENEONG.

European Union
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@ Orav petafaivoupe o€ TTapdAANAn ekTéAean BewpnTiKG
QAVOUEVOUUE VO EAATWVETAI O XPOVOG EKTEAEONG WE TOV
apIBUo Twyv cores TToU XPNCIKOTTOIOUE, (1DaVIKO
scaling). H rpayuaTtikétnta €ival d1aQOpETIKN).

Benchmarking

ropean Union
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Benchmarking

@ Oago 1o TTOAAG process TTaipouv PJEPOG O€ Jia
TTapAdAANAn diadikacia, TO00 PIKpaivel 0 XpOvog
UTTOAOYIGHOU TOU KOBEVOG process.

Benchmarking

@ AoxETWG TOu TTOOQ processes XPNOIKJOTTOIoULE,
XPEIAZETAI ETTIKOIVWVIA JETALU TwV process. Ogo
TTEPICOTEPA Procs CUUTTEPIAQUBAVEL Pia TTapAAANAN
epyacia, TO00 PeyaAUTePN €ival N ETTIKOIVWVia PMETAEU
TOUG.

European Union
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Benchmarking

EkmraideuTiké Zepivapio ARIS

@ Apa, 600 PeyaAWVEl O ApIBPOG TWV Processes EXOULE :

.}) grnet

ﬁpc.grnet.gr

TO XPOVO UTTOAOYICHOU VO UIKPAiVEl Kal TO XpOvo
eTMKoIVWViag va augdvel. Katroia aTiyun, audvovTag
TOV apIBud TwV procs n eTmKOIVWVia Ba yivel 0 KUPIOG
TTapAyovTag yia Tnv 1midoon.

‘EoTw 611 éxoupe éva vector A array kal BEAoupE TT.X. va

OITTAQCIACOUE TIG TIWEG TOU KABE aToIXEiOU, Kal OTI eV
EXOUUE TTPOPRANUA ETTIKOIVWVIOG. ZTNV 1I6AVIKI)
TTEPITITWON, TTPETTEI O APIBUOGS TWV OTOIXEIWV TOU
vector/array va diaipgital akpIBwg Pe Tov apIBPo Twv
processes. AANIWG giodyeTal n évvolia Tou load
imbalance : Aev £€xouv OAa Ta processes Tov idIo
apIBuo Tpacewyv va Kavouy.
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@ Oaoo 1o KovTd gival HETagU TwV process 0 apiBuog Twv
TTPALEWYV TTOU £XOUV VA KAVOUV, TOOO PIKPOTEPN Eival N
ETTIPPON OTNV TaXUTNTA.

Benchmarking @ 2710V 6po TTPAEewV avd process UETPAPE OAEC TIC

mBlavég TTpaceig, OpenMP/Threads

oupuTTEPIAGUBAVOUEVWY.
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E£QUPHOYWV Benchmarking : MeTpdue cwota ?

@ Eival auto TTou YETPAUE QVTITTIPOCWTTEUTIKO TNG
amodoong ?
@ XuvnBbwg ota benchmarks, peTpdue k&moia Aiya
BAuaTa atnv évapgn Twv uttoAoyiopwy. 2uvnBileTal oTa
TTPWTA BAMATA VA yivovTal TTOAU TTEPICTOTEPA ATTO OTI
apyotepa, initialization, load balancer, auto tuning, KA.
o [Npogavw)g auTtd Ta BraTa TTPETTEI VO JEIVOUV EKTOG
UTTOAOYIOHUWYV, ] va TPEEOUNE APKETA "TUTTIKG” BripaTa
WOTE N ETMIPPON TOU/TWV TTPWTWV Va Eival PIKP OTO
OUVOANIKO XPpOVO eKTEAEONG.

Benchmarking

ropean Union
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Benchmarking : Metpdue cwotd ? Mepikd TTapadeiypara
@ Kwdikag : NAMD

@ Machines HeCToR (Cray XEG), Juqueen (Bluegene/Q)
4096 cores

@ Performance during first 1000 steps in averages of 100,
average over 1000 steps.

Benchmarking

European Union
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£QUPUOYWY (bp(] n ﬂprTI’] OKéL]Jr]

Benchmarking
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Benchmarking
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Kol Benchmarking : NAMD, 4096 cores, SuperMUC (IBM
SN  similar to ARIS but 8C)

amédoong
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3 . - - - - - - -

| — Avg 1000 steps| |

o
T
1

Benchmarking

Time/Step
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agodynon 64 Water, 40 cores, 200 MD Steps
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40 T T -
= Step Time[s]
— Running Avg Step Time [s]

30 -

Benchmarking

Step Time[s]
8
T
|
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£QappoywY @ Zt1a mpwTta 100-400 iterations douAeuel o load balancer,
META atTd auTtd 611 load imbalance uttdpxel aTTo TIg
APXIKEG OUVOAKEG €XEI IOOPOTTACEI, KAl UTTAPXEI
oTaBepd perfonmance.

@ AuTO TTou Ba dei TEAIKA 0 XproTng O€ éva TUTTIKO run

MEPIKWYV eKaTopUpiwy iterations, €ival To OpPI0 OTO OTTOIO

OuYKAivel To performance.

Benchmarking

European Union
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Xpovoetridoon
Kal

agioAdynon Benchmarking : CP2K, 40 cores, 64 Waters, TZVP, 200 MD
il Steps, on ARIS

@ 270 TTPWTO BAMA yivovTal : apXIKOTToinon, TTOAU
TTEPICOTEPA ECWTEPIKA iterations, KATT

@ AuTO TTou Ba dei TEAIKA 0 XproTng O€ éva TUTTIKO run

MEPIKWV XINIGdWYV A pupiddwy iterations, gival To 6plo

OTO OTT0i0 oUYKAivel TO performance.

Benchmarking

European Union n
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PRV Bcnchmarking : Zupmépaopa
amédoong
E£QAPHOYWV

@ [péTtrel va €ipaoTe TTPOCEKTIKOI OTO TI JETPAME OTNV
agloAGyNon TTPOYPANPATWY, CUCTNUATWY, HEBGdWV
KATT.

@ OT1rwg €idape XTEG, UTTAPXOUV TTEPITITWOEIG OTTWG TO

WREF, é1ToU ouoTnuatikd epgavifovtal ava dIaoThUaATa

steps pe (onpavTikd) augnuévo Xpovo eKTEAEONG. TNV

TTEPITTITWON AUTH, CaPUWG TTPETTEN va AauBdavovTal

UTTOWIV Ta BriPaTa AuTA OTNV a&IoAdynon, €TTEION

emnpeadouv 10 performance 1Tou Ba d¢i 0 TEAIKOG

XPAOTNG OTIG JEYAANG DIGPKEIAS TTPOCOMOIWTEIG TOU.

Benchmarking

European Union
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S @ mpiP : Lightweight, Scalable MPI Profiling

@ http://mpip.sourceforge.net/

@ Eivar yia BiBAIoBnkn, n otroia xwpic KAMIA aAAayn
OTOV KWOIKA TNG EQAPUOYNG, E@OooV Yivel link cwoTd
avTikaBioTd TiIg MPI KAACEIG, KAvEl HETPATEIS KATA TV
eKTENEON KAl 0TO TEAOG Byddel report.

@ Tpdtog Xpriong :

EkmraideuTiké Zepivapio ARIS - NEN = 072 Abnva, 14-16 Zem. 2015 19/28
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mpiP o

EkmraideuTiké Zepivapio ARIS

®uaioroyikd Compilation : mpicc|mpif90 -O source.[c|f]
-0 exe
Compilation yia profiling pe mpiP :
@ module load mpiP
e mpicc|mpif90 -g -O source.[c|f] -LEMPIPROOT/lib
-lunwind -Ibfd -0 exe

Tpéxoupe TNV €QApUOYI WG ouvRBwg

Av OvTwg €xel yivel owaTd 10 link, oTnVv apxn tng
EKTENEONG EPQavViGeTal Eva prjvupa

Egiiz mpiP: mpiP V3.4.1 (Build Sep 7 2015/16:33:51)

mpiP: Direct questions and errors to mpip-help@lists.sourceforge.net
mpiP:

ropean Union =
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@ MeTtd TnVv ekTéAeon, eppavieTal otnv directory TTou
TpEgaue Eva text file pe dvopua :
EXE.MPITASKS.PID.NUMBER.mpiP

@ To file Trepiéxel To summary kai Tnv avédAuon Tou profile.

@ To KaAod Tou mpiP gival 611 TTOAU ypriyopa UTTOPOUE VO
Bpoupe TTola gival Ta oNUEIa TOU KWOIKA TTOU €XOUE TIG

top kKaBuoTeproeig, Kal MOavoTaTa Kal To AGyO.

European Union

EkmraideuTiké Zepivapio ARIS
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bl Profiling : mpiP, onuavTikd onueia Tou summary

E£QAPHOYWV

@ Report generation : Collective
@ MPI Task Assignment : 0 node049
@ MPI Task Assignment : 1 node049
@ MPI Task Assignment : 19 node049
@--- MPI Time (seconds) —--—————=———=——————————————
Task AppTime MPITime MPI%
mpiP 0 1.71e+03 13.3 0.78
19 1.71e+03 163 9.55
* 3.42e+04 2.04e+03 5.97

ID Lev File/Address Line Parent_ Funct MPI_Call
1 0 parallel.c 759 par_broadcast Bcast
parallel.c par_imax Allreduce

uropean Union
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Aggregate Time (top twenty, descending, milliseconds)

Call Site Time App$% MPI% cov
Allreduce 32 2.03et06 5.94 99.44 0.75

@--- Aggregate Sent Message Size (top twenty, descending, bytes) -
Call Site Count Total Avrg Sent%
X Allreduce 10 4000 3.91e+09 9.77e+05 96.58
i Bcast 27 20 1.28e+07 6.4e+05  0.32

1.28e+07 6.4e+05 0.32

Bcast

uropean Union
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e @ Efdoknon pe mpiP, SokipdoTe ite BIKG 0ag KWSIKA EiTe
i T0 XTEOIVO TTapdadelyua yia BLAS/Scalapack. ®idETe 0
FPIPHOVEN Makefile yia mpiP, kavte compile, TpEETE TNV apuoyn,

O¢ite Ta aTTOTEAECPATA.

@ ATTopieg - ouZATNoN

mpiP

European Union
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@ Compilation yia scalasca : scalasca -instrument
mpicc|mpif90 -O source.[c|f] -0 exe

@ Run : 210 SLURM, aAAdGdel pévo 10 run : scalasca
-analyze srun EXE ARGS

@ lMapdyetan i directory pe Ta results,
scorep_ EXENAME_MPITASKS_sum

@ Results : scalasca -examine 1o 6voua Tng directory
o XPEIAZETAI X11.
@ [MpakTikn €¢doknon ue scalasca.

EKTTQIBEUTIKG Sepvapio ARIS S S m = NSRE ABrva, 14-16 Setr. 2015
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Xpovoetridoon

ka @ E¢doknon ue Scalasca, dokiydoTe €ite dIKO 0ag KWAIKA
Pl ialic] £iTe TO XTEOIVO TTAPGSElypa yia BLAS/Scalapack.
EQapHoYY d1iagTe To Makefile yia Scalasca, kGvte compile, TpECTE
TNV EQappoyn, O€iTe Ta aTTOTEAECUATA.

@ ATtropieg oulnTnon.

European Union
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@ EpyaAcia 6w Allinea DDT (€, $)

@ Me 1a yvwoTd epyaleia, Oxl 0TI KOAUTEPO AAAG OOUAEUEI
KOQAQ yia pikpo apiBud MPI Tasks. mpirun -np 4 xterm
-e gdb EXE.

@ Avoiyel éva X-terminal Tou Tpéxel GBD EXE yia kGBe

éva MPI Task.

Debug MPI
applications

European Union
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Debug MPI
applications

EkmraideuTiké Zepivapio ARIS

European Union
European Regional
Development Fund
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