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AHHOTanmsi. B nanHOl pabote jenaercst IONBITKA CO3AaHMs MPOTrPaMMHOIO oOecnedeHus,
MO3BOJISIIOIETO COYETaTh HWHTEPAKTHBHBIA pPEXHUM paboThl M rpaduueckuil uHTEpdeiic
nosib3oBarens B cpeae OMNeT++ ¢ makeTHBIM peskuMOM PabOThl BRICOKOTIPOU3BOIUTEITHHOTO
kimacrepa "Cepreii Koponés". Pa3pabareiBaeTcsi apXWTeKTypa TakOro pemIeHHs. A Taxoke
MPUBOMTCS IPUMEP HCIIOJIB30BAHUSI JAHHOTO MTOX0/1a.

1. Beenenue

Kiacrep "Cepreit Koponés" npeamonaraeT makeTHbIH (2 He MHTEPAKTUBHBIN) pexkuM pabotsl [1] 6e3
rpadudeckoro uHTepdeiica. M XoTsa Ha KiacTepe BCE-TAKM MMEIOTCS HEKOTOPBIC BO3MOXKHOCTH IS
UHTEPAKTUBHON paboTsl [2] M wcmonas3oBanus rpaduuyeckoro BeiBoma [3] , maHHBIE BO3MOKHOCTH
CHJILHO OTPaHHYCHBI.

JI7i1 MMUTAIIHOHHOTO MOJICITMPOBAHMS KOMITBIOTEPHBIX CeTeH y00HEee UCTOL30BaTh HHTEPAKTUBHBIN
pekuMm paboThl ¢ rpaduyeckuM uHTepdelicom monk3oBarens. Jlns THX Imeael clieayeT co3aaTh
mporpaMMHOe O0ecIieueHre, KOTOpOe MOIIo OBl B3aMMOJAEHCTBOBATH C TIOJNB30BATENEM dYepe3
rpauvecKkue CcpeacTBa. YA0OHOW 00070YKOW B JaHHOM CIydae MOXET BBICTYIHTh CHCTEMA
OMNeT++ [4] . [Tomb30oBaTenb MOXKET HCIONB30BaTh Moaenu cuctemMbl OMNeT++, a BeruncneHus
MPOU3BOJIUTH HA KJIACTEPE, UCIIOJIb3Ys MAKETHBIN pexuM. B nanpHelieM pe3yiabTaThl BBIUUCICHHUN
OyayT mepeaaBaThCs Ha IOKAIBHBIN KOMITBIOTED MTOIB30BATENIS.

2. CBsi3aHHbIE M CONYTCTBYIOLHE PA0OTHI

B pabote [5] aBrophl mBITaroTCsA aHanusupoBarh Habop mozenei INET [6], koTopsiit mo3Bosser
monenupoBatk cetht B OMNeT ++ ¢ Touku 3peHus pacnapajuieTMBaHWs. ABTOPBI OOHApPYKWIN
HECKOJBKO Mpo0ieM, NPEemsITCTBYIOMX TapajuienbHoMy BbinoiHeHuto wmozenei INET. Ounm
MPOAHATM3UPOBAIN 3TH MPOOIEMbI U pa3padoTaly PeLIeHus], TO3BOJISIONINE NapauIeIbHO 3aIlyCKaTh
momenu INET. Curyanmonnsiii ananus (case-study method) mokassiBaeT 11€71€C000pa3HOCTE TAKOTO
noaxoaa. XOTsS €CTh HEKOTOPbIE YacTH MOJEIBHOTO psia, KOTOpBIE eIle He WCCICHOBAaHBI, H
NPOU3BOJUTEIIFHOCTG €€  MOXHO  YJIy4YIIUTh,  PE3yJbTaThl  MOKa3bIBAIOT  YCKOpEHHE
pacmapasuieNuBaHus JJisi OONBIIMHCTBAa KOHQUTYPAITHIA.

3. 3anmyck nmpoekTa Ha KJIacrepe

s pabotet ¢ MPI 611 BRIOpaH npoekt TiCtOC1, cocTosmumii U3 ABYX MOIYJICH. DTH MOIYIH CIIEAyeT
Ha3HA4YMTh pa3HbIM MPI-y3mam, kak moka3aHo Ha pUCyHKe 1.

Hanee mpoext B OMNeT++ cobupaercs Ha JOKAJILHOH MaIlliHE.
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[Generall _
parallel-simulation = true ) )
pars:_Lm-communlcatlons-class = "cMPICommunications"

parsim-synchronization-class = "chNullMessageProtocol"
[Config Tictocl]
network = Tictocl

*. tic.partition-id = 0
* toc.partition-id = 1

Pucynox 1. Hactpoiika mpoexta MPI.

I[J'ISI IMPOBCPKU pa60TOCHOCO6HOCTI/I HU3 JUPCKTOPHUU IMPOCKTA YCPC3 mpirun 3aITyCKaCTCA CICAYyroIIas
KOMaH/Ja:

$ mpirun -np 2 ./tictoc -m -u Cmdenv -c Tictocl omnetpp.ini .
P C3yJibTaT pa60TBI KOMaH/bI JO0JI?KEH BBITJIAACTDH TAK:

OMNeT++ Discrete Event Simulation (C) 1992-2018 Andras Varga, OpenSim Ltd.
Version: 5.4.1, build: 180629-5e28390, edition: Academic Public License -- NOT FOR COMMERCIAL USE
See the license for distribution terms and warranty disclaimer

OMNeT++ Discrete Event Simulation (C) 1992-2018 Andras Varga, OpenSim Ltd.
Version: 5.4.1, build: 180629-5e28390, edition: Academic Public License -- NOT FOR COMMERCIAL USE
See the license for distribution terms and warranty disclaimer

Setting up Cmdenv...
Setting up Cmdenv...

cMPICommunications: started as process 0 out of 2.
cMPICommunications: started as process 1 out of 2.
Loading NED files from .: 19
Loading NED files from .: 19

Preparing for running configuration Tictocl, run #0...

Preparing for running configuration Tictocl, run #0...
Assigned runID=Tictocl-0-20190122-11:31:28-3629
Assigned runID=Tictocl-0-20190122-11:31:28-3630
Setting up network “"Tictocl®...

Setting up network "Tictocl®...

Initializing...

Initializing...

Running simulation...
Running simulation...

*% Event #0 t=0 Elapsed: 1.4e-05s5 (0Om 00s)
** Event #0 t=0 Elapsed: 1.5e-05s5 (0Om 00s)

Speed: ev/sec=0 simsec/sec=0 ev/simsec=0
Messages: created: 2 present: 2  in FES: 2
Speed: ev/sec=0 simsec/sec=0 ev/simsec=0

Messages: created: 3 present: 2 in FES: 2

** Event #154880 t=30975.9 Elapsed: 2.00195s (0m 02s)
Speed: ev/sec=77365.5 simsec/sec=15472.9 ev/simsec=5.00005
Messages: created: 154883 present: 3  1in FES: 2

*% Event #154880 t=30976 Elapsed: 2.00199s (0Om 02s)
Speed: ev/sec=77363.8 simsec/sec=15472.7 ev/simsec=5.00003
Messages: created: 154884 present: 3 in FES: 2

Pucynok 2. PeaynpTaT npoBepKu.

Jlns 3ammycka Ha CyNepKOMITBIOTEPE HY)KHO W3 ITAaIKH C IPOEKTOM CKOMUPOBATh 3 ¢haiiia B pabodyio
Manky Ha CyNepKOMIIbIOTEpE:

e omnet.ini;

e tictoc;

e ticticl.ned.
Jlaiee HYy>)XKHO CKOIMPOBAaTh MANKy C MPOEKTOM M TANKy ¢ UCXOMHBIMH (haiiaMu I KOMITWIAIIAN
HEOOXOIUMBIX OHOJIMOTEK B paboUyro ManKy Ha CYIEepKOMITBIOTEPE, a TIOC]Ie CKOMITHIHPOBAThH BCE 3TO
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(n 6ubnuoteku, u cam Mpoekt). CUcOK HEOOXOIUMBIX OMOIMOTEK MOKHO IMOCMOTPETH C ITOMOIIBIO
ldd %wums_ucnonasemoro_aiina%, ckopee Bcero HeOOXOMUMBIMU OHOIHOTEKaMHU OYIyT TOJIBKO Te,

KoTophele HaxomsaTcs B manke OMNeT++.

linux-vdso.so.1 (OxB8007ffe7d1d6800 )

liboppcmdenv.so => fhome/anoneth/fokyMenTe/omnetpp-5.4.1/1ib/liboppcmdenv.so (OxB0007fa59a3a%:000)
liboppenvir.so => /fhome/anoneth/fokyMenTu/omnetpp-5.4.1/1ib/1l1iboppenvir.so (Ox00007fa59a7=1000)
liboppsim.so == fhome/anoneth/fokymento/omnetpp-5.4.1/1ib/1liboppsim.so (OxB0007fa59a22a080)
libdl.s0.2 == /lib/x86_64-1linux-gnu/1libdl.so0.2 (OxB0007fa59a026000)

libstdc++.50.6 => fusr/lib/x86_64-1inux-gnu/libstdc++.s50.6 (Ox00087fa599cadfnn )

libm.so.6 => /lib/x86_64-1inux-gnu/libm.so0.6 (OxB0007fa599%a00008)

libgecc_s.so.1 == /Llib/x86_64-1linux-gnu/libgcc_s.so.1 (@xBREA7fa599789000 )

libc.so.6 == /lib/x86_6B4-1linux-gnu/libc.so.6 (Ox008071a5993ealfB)

liboppcommon.so == /home/anoneth/fokymMenTo/omnetpp-5.4.1/1ib/liboppcommon.so (@xBA807fa5990ae000)
liboppnedxml.so == /home/anoneth/fokymMenTo/omnetpp-5.4.1/1ib/liboppnedxml.so (@xBA807fa598d7e000)
libxml2.50.2 == fusr/lib/x86_64-1inux-gnu/libxml2.s0.2 (@x80007fa5989c3000)

libmpi_cxx.s50.20 => fusr/lib/x86_64-1linux-gnu/libmpi_cxx.s0.28 (Ox00087fa59872a8000)

libmpi.s0.20 => fusr/lib/x86_64-1inux-gnu/libmpi.so.28 (@x80007fa5984b5000)

libpthread.so.® => /1ib/x86_64-1inux-gnu/Llibpthread.so.0 (@x00007fa598298000)
/1ib64/1d-1inux-x86-64.50.2 (Ox08007fa59afa7000)

libicuil8n.s0.57 == fusr/lib/x86_64-1linux-gnu/libicuil8n.s0.57 (Ox0B007fa597=1e000)
libicuuc.50.57 == fusr/lib/x86_64-1inux-gnu/libicuuc.s0.57 (Ox08007fa597a76000)

libicudata.so0.57 => fusr/lib/x86_64-linux-gnu/libicudata.s0.57 (@x0R007fa595ffo000 )

libz.so.1 == /lib/x86_64-1linux-gnu/libz.s0.1 (Ox00007fa595ddfoed)

liblzma.s0.5 == /lib/x86_64-1linux-gnu/liblzma.s0.5 (@xB0007fa595bbo00G )

librt.so.1l => /lib/x86_64-1inux-gnu/1librt.so.1 (0x00007fa5959b100a)

libutil.so.1 => /lib/x86_64-1inux-gnu/libutil.so.1 (GxBA087fa5957a=000)

libhwloc.s0.5 =» fusr/lib/x86_64-1inux-gnu/libhwloc.s0.5 {@x00087fa595572008)

libopen-rte.so0.20 => fusr/lib/x86_64-1linux-gnu/libopen-rte.so0.20 (Ox00007fa5952e7000)
libopen-pal.so.20 => fusr/lib/x86_64-1inux-gnu/libopen-pal.so0.20 (Ox00007fa595035008)
libnuma.so.l == fusr/1lib/x86_64-1inux-gnu/libnuma.so.1l (Ox@0007fa594e2a000)

libltdl.s0.7 == fusr/lib/x86_64-1linux-gnu/libltdl.so.7 (Ox80087fa594c20000) ~

Pucynox 3. TpeOyemble 3aBUCUMOCTH.

3areM He0OX0IUMO co37aTh (B pabodeii manke Ha CyrnepkoMibioTepe) daiin 3amanus *.pbs
[Ipumepnoe conepxkanue aiina:

#1/bin/bash

#PBS -N helloOMNeT //na3BaHMe 3a1aHUSL

#PBS -A helloOMNeT

#PBS -l walltime=00:01:00 //CKONBKO BPEMEHHU HY>KHO
#PBS -l nodes=1:ppn=2 //KONMMYECTBO HOJ| ¥ TIPOIIECCOB HA HUX
#PBS -j oe //TIOTOK OIIMOOK B CTAHIAPTHBIN BBIBO/T

cd $PBS_O_WORKDIR

export PATH=$PBS_O_PATH

# 3arpyska okpyxenus Intel MPI Bepcuu 4

module load impi/4

export |_MPI_DEVICE=rdma

export I_MPI_DEBUG=0

export |_MPI_FALLBACK_DEVICE=disable

#KOMaHI[a 3aITyCKa 3aJlaHus € YUCTOM 0CcOOeHHOCTEN OKPYXXCHU

mpirun -r ssh -machinefile $$BS_NODEFILE -np $PBS_NP ./tictoc -m -u Cmdenv -c Tictocl
omnetpp.ini.

4. 3aki10yeHue

B nmanHoOli paboTre OBUIO pa3paboTaHO MNpPOrpaMMHOE OOECHEeYeHHE, IO3BOJISIOIIEE COBMECTHTD
WHTEPAKTUBHBIA PEXUM paboThl TMonb3oBaTens cucteMbl MoaenupoBanuss OMNeT++ u makeTHBIH
pexum pabdotsl kinacrepa "Cepreit Koponés".
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Using the cluster "'Sergey Korolev' for modelling computer
networks

D.Y. Polukarov', A.P. Bogdan®

Samara National Research University, Moskovskoe Shosse 34A, Samara, Russia, 443086

Abstract. In this paper, an attempt is made to create software that allows you to combine an
interactive mode of operation and a graphical user interface in the OMNeT++ environment
with a batch mode of operation of the high-performance cluster "Sergey Korolev". The
architecture of such a solution is being developed. An example of using this approach is also
given.
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