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Agenda — v 0 YeM peub

KnactepHble BblYNCNEHUS

MPI Kak NpOMbILWIEHHbIA CTaHAAPT
MacwTabupyeMocCcTb Kak MeTpuka Kadectsa 10
«[pabnn» napannenbHbIX NporpaMm

IMC: KOHTpONb KOppekTHOCTU MPI BbI3OBOB

ITAC: c6op u aHanus ctatuctmku MPI
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KnactepHbie BblYUC/IE€HUSA

«HeorpaHnyeHHas» BblYMCNUTENIbHAsSA MOLLIHOCTb
HesaBucrmble BblYMCIINTENBHBIE Y3rbl

[IpoLiecc Kak KOHTEMHEP BbIYNCIIEHUN
PacnpegeneHHasd namsaTb

ObLasa dannoBas cucrema

bLicTpad ceTb

Ou4epenb 3agad
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MPI| Kak npoOMbILUNIeHHbIN CTaHAAapT

CyLiecTtByeT eanHbin ctaHgapT MPI

Kak nnatHble Tak n becnnaTtHble peannsaumm

LLiInpokas nepeHoCcMMOoCTb Mexay nratgopmMmamm

[Tooaepkka reTeporeHHbIX KnacTtepoB

OTnnyHasg nogaepkka annapaTHbIX BO3MOXHOCTEN (ceTn, FS)
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Intel MPI 4.0: ckopocTb npexae Bcero

Camble bbICTpble MeXaHM3Mbl BHYTPU-Y3/10BOro obmeHa
BonbLion cnekTp noadepKkn coBpeMeEHHbIX ceTen: Ethernet, 1B
(DAPL,OFA), TMI

[Tooaepkka HecKomnbkux ceTeBbix agantepon (Multirail)
beicTpoe nopoxaeHune npoueccoB (HYDRA)
OnTummnanpoBaHHaga bubnnoteka ADIO

ONTMMNU3NPOBAHHBLIE KOMMEKTUBHLIE ONepauun: Kak
anropuTMUYECKN TaK N apXUTEKTYPHO

7. OnNTMMM3NpoBaHHas oMePEOb COOBLLIEHNN

N =
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[onosHnTenbHble BO3MOXXHOCTH

1. Fault tolerance — ycTon4mBOCTb K COOSIM CETU

2. «YMHasa» npuBs3Ka NpoLeccoB

3. [unHammnyeckoe cosgaHne coeamHeHumn (DAPL)
4. WHTerpaums c bmbnmotekamu n ytunutamm Intel
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MacwTtabupyemocTb KaKk MmeTpuka kadecrtBa N0

MacwTtabupyemocTb (scalability) — B uHdpopmaTnke o3Hayaet
CMNOCOOHOCTb CUCTEMBI YBENMYMBATL CBOKO NPOM3BOANTENTBHOCTb
npu obaBneHnn pecypcoB (0ObIYHO annapaTHbIX)

[lporpamma HasblBaeTcs macwmabupyemou, ecrin OHa CrocobHa
yBENMYMBaTb NPON3BOAUTENBHOCTb MPONOPLIMOHAIbHO
OONOSTHUTENBHLIM BbIYUCANTENBHBLIM MOLLHOCTSIM

Strong scale — doukcmpoBaHHasa 3agada, UsSMeHeHne
nponssogutenibHocTn MO npn gobasneHnn y3nos

Weak scale — nameHeHne Nnpon3BoamnTeENIbHOCTY Npy 4oOaBIeHNN
y3r10B BMECTE C MPOnopLUNOHasnbHbIM YBENMMYEHNEM 3adaun
(0obbema AaHHbIX)

[Trnoxo macwmabupyemoe 1O He cMoXxem UCo/1b308amb 8Ce 803MOXHOCMU
KriacmepHoU 8bI4UCIUMeribHoU cucmemsl
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MpnHUMNManbHbIe OrpaHU4YeHUA Ha MacLUTabnpyemocTb

CnegcTtBue 3akoHa Amaana — ecnu Bawue 10 nmeer
HepacnaparsefieHHble y4acTK1, TO MacluTabupyemMocTs byaer
Xy>Ke NnUnHenHom (<1)

[MpuHUUNWanbHO He pacnapannennBaloTCs:
1. ARropuTMMYecKme aBToMatbl C BHYTPEHHUM COCTOSIHUEM;

2. BBoa-BbiBOA
3. ?

dunsnyeckmne orpaHnyYeHnd Ha MNHUMalibHYH J1IaTEHTHOCTb CETU
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«pabnn» napannenbHbIX nporpamm unu novemy MO He
MaclwTabupyetcs

[Mpumep 13 xun3Hm N1 (MIY):
for (int i=0;i<arraySize;i++){

MPI_Send(array[i], msglen, MPI_DOUBLE, dest, tag,
MPI_COMM_WORLD);
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«pabnn» napannenbHbIX nporpamm unu novemy MO He
MaclwTabupyetcs

[Mpnmep 13 xn3Hm N2 (MIY):

If (IsSRoot)

for (int I=0;I<TotalRank;i++){
Int dest = 1;
MPI_Send(pMsg, msglen, MPI_CHAR, dest, tag,
MPI_COMM_WORLD);

} /] for

telse{
MPI_Recv(pMsg, msglen, MPI_CHAR, root, tag,
MPI_COMM_WORLD);

T

Parallel Programming: Algorithms
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«pabnn» napannenbHbIX nporpamm unu novemy MO He
MaclwTabupyetcs

[Mpnmep 13 xmn3Hn N3 (Open Source, Mocassine (actpodusuka):

DoSomeWork();
MPI_Barrier(MPI_COMM_WORLD);

DoAnotherWork();

MPI_Barrier(MPI_COMM_WORLD);
MPI1_Alltoall(..);
MPI_Barrier(MPI_COMM_WORLD);

Parallel Programming: Algorithms
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«pabnn» napannenbHbIX nporpamm unu novemy MO He
MaclwTabupyetcs

[Mpnmep 13 xn3Hm N4 (Open Source):

for (int step=0; step<100000; step++){
results = DoSomeWork();
printf(“Step %I intermediate result\n”);

Parallel Programming: Algorithms
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Intel Message Checker: mogenb ncnonb3oBaHus

Y Bac y»xe ecTb napannenbHas nporpamMmma

1. T[lponuceiBaem nyTb K IMC: export VT _ROOT=/opt/intel/itac
2. Komnunmpyem nporpammy: mpiicc —check —O3 —xSSE4.2 main.c
3. 3anyckaem nporpammy Kak obbl4HO: mpirun —np 100500 ./main.bin

®
12 intel
Software Copyright © 2006, Intel Corporation. All rights reserved.

Intel and the Intel logo are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States or other countries. *Other brands and names are the property of their respective owners.




Intel® Software College

Intel Message Checker: npumep ncnonb3oBaHus

[0] WARNING: LOCAL:MEMORY:OVERLAP: warning

[0] WARNING: New send buffer overlaps with currently active send buffer at
address Ox7fbfffea24.

[0] WARNING: Control over active buffer was transferred to MPI at:

[0] WARNING: MPI_Isend(*buf=0x7fbfffea24, count=1, datatype=MPI_CHAR,
dest=1, tag=100,\

comm=MPl_COMM_WORLD, *request=0xaefca0)

[0] WARNING: main (local/memory/overlap/MPI_Isend.c:62)

[0] WARNING: Control over new buffer is about to be transferred to MPI at:
[0] WARNING: MPI_Isend(*buf=0x7fbfffea24, count=1, datatype=MPI_CHAR,
dest=2, tag=100,\

comm=MPl_COMM_WORLD, *request=0xaefca4)

[0] WARNING: main (local/memory/overlap/MPI_Isend.c:62)
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Intel Message Checker: kakme olLMOKU MOXXHO NONMaTb
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HecootBeTcTBME pasmepoB OYydHePOB U TUMOB AaHHbIX
[lepencnonb3oBaHme bydrepa coobLieHNS 0 3aBeEpPLLUEHNS]
onepauumn

«lNoTepsiHHbIE» COODLLEHNS

HeocBoboXAeHHbIE NOCHE Nepedayn pecypchl

PasnnyHble Oearoku
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Intel Trace Collector: mogenb ncnonb3oBaHuA

Y Bac y»xe ecTb napannenbHas nporpamMmma

1. T[lponuceiBaem nyThb K ITAC: export VT_ROOT=/opt/intel/itac
2. Komnunmpyewm nporpammy: mpiicc —mpi_trace —O3 —xSSE4.2 main.c
3. 3anyckaem nporpammy Kak obbl4HO: mpirun —np 100500 ./main.bin
4. <cobupaetcsd Tpacca>
5. 3anyckaewm Intel Trace Analyzer (GUI), aHann3npyem nosnyv4eHHyo
Tpaccy
-
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Intel Trace Analyzer: npumep ncnonb30BaHUA

Timeline: overview
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Fie Style Windows Help F1
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16 intel.

Software Copyright © 2006, Intel Corporation. All rights reserved.

Intel and the Intel logo are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States or other countries. *Other brands and names are the property of their respective owners.



Intel Trace Analyzer: npumep ncnonb30BaHUA

Timeline: bad example
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Intel Trace Analyzer: npumep ncnonb30BaHUA

Timeline: bad example
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Intel Trace Analyzer: npumep ncnonb30BaHUA

[1podounb: KOMMEKTUBHBbIE Onepauumn

B Total Time [s] (Collective Operation by Process)

P P2 |P3 P4 |P5_|P6_|P7 _|Sum |Mean |stdDey

MP| Barrier 0.063 0.052 0.040 0.180 0.258 0.068 0.079 0.215

0.11%

MPl_Bcast 0. 000 0.86 0.865 0.857 0.853 0.855 0.86 0.86 5. 010 0.28
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Intel Trace Analyzer: npumep ncnonb30BaHUA

[Mpodhunb: point-to-point onepaumnn
Count [#] (Sender by Feceher)
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Intel Trace Analyzer: 4To MOXHO NONY4YUTb

~

Timeline: geTanbHOE UccregoBaHUE BPEMEHN XXU3HU NPOrpamMmbl

Ctatnctuky ncnons3oBaHma MPI doyHKunm

PaHK-K-paHKy CTaTUCTUKY UCMOSIb30BaHUSA CETU: pa3Mepbl NepesaBaeMblX
OaHHbIX, BpeMd nepeaadu, CpedHo XapakTepucTmky KaHana

4. CTaTUCTUKY UCMOSb30BaHUS KOMMEKTUBHbIX PyHKUMKM MPI ons kaXkgooro paHka
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JOoKyMeHTaLuuA U CCbINKN

Intel Cluster Toolkit (IMPI + IMC + ITAC) — BebcanT nakeTta
Automated MPI Correctness Checking — ctatbea 06 ncnonb3osaHum ITAC
Intel Cluster Toolkit Tutorial — nowwaroBoe oby4yeHnUn NCnorb30BaHUIO

NHCTPYMEHTOB
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