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K Texnunueckomy 3ajaHHUIO HA
JTOpabOTKY pelieHus

JIokyMeHTalus Mo IKCILUIYyaTallMi MPOrpaMMHOIo odecrevyeHust
JieMOBepCHH
MHoroueneBoi miaTgopMbl HMUTANHOHHOT0 MOJIEJTUPOBAHNUS U MPOTOTUNMPOBAHUS
CHCTEMHOTI0 YPOBHSA

1.00mume nosokeHus

[Iporpammuoe obecriedenrie MHoroueneBoi miarhopMbl UMUTATMOHHOTO MOJAEIUPOBAHUS U
MPOTOTUIIMPOBAHUSI ~ CHUCTEMHOTO YpOBHS 0Oa3upyercs Ha KOHLENUUU MOJEIUPOBAHUS IIO
COOBITHSM.
ba30BbIM 351EMEHTOM B cUCTEME MOJIEIUPOBAHUS SIBJISIETCS Y 3€71, 00J1aJatoIINii MHOKECTBOM
CETEeBBIX UHTEP(EICOB.

Br130B 110601 (hyHKIMH € TH0OBIMU apryMEHTaMU MOKET ObITh 3allJIJaHUPOBAaH B paMKax
rJ100aJIbHOTO BPEMEHHU MOJIENH, 3a CYET 3TOT0 pealn3alysl KOHEYHbIX aBTOMATOB CYIIECTBEHHO

YIIPOIIAETCH.

2.0nucanue GQyHKUMOHAIBHBIX MOAYJI€el 1eMOBEPCUH
OyHKIMOHAIbHBIE MOJIYIHU JAEMOBEPCUM IIAaTQOPMBI, MPUMEHSEMbIE B TEXHOJOTHYECKUX

nmponeccax MOoACIUPOBAHUA U TPOTOTHUITMPOBAHMS:

2.1. Mooyns coz0anus u kongueypayuu y3108:
Ha3znauenue: mo3BoJisieT onepaTopy co3/laBaTh M HACTPAUBATH y3JIbI CETH,

OMpCALCIIad UX MApaMETPhI U XapaKTCPUCTHUKHU.

2.2. Mooy napamempuzayuu unmepgheiicos:
Hasnavenue: mo3BossieT HaCTpanBaTh XapaKTEPUCTUKHU CETEBBIX MHTEP(EcoB

Ha y3J1aX, BKJIIOYas TUIIBI U NTapaMeTpbl HHTEPPENCOoB.

2.3. Mooynv abcmpaxkyuu gpuzuyecko2o yposHs:
Haznauenue: o6ecrnieunBaer abcTpakiuio (pU3MUECKOro ypOBHS CETH U

MOJCINPOBAHUC (1)I/I3I/ILIGCKI/IX IMpoHECCOB Nep€aain JaHHBIX.

2.4. Mooynvs napamempuzayuu eenepamopa mpagpura:
Haznavenwue: mo3BossieT HacTpauBaTh MapaMeTphl TeHepalny Tpaduka, BKIOYas

O6’BCM, THUIIBI JaAHHBIX U PACIIPCACIICHU.
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2.5. Mooyns kongueypayuu mooeneti MOOUILHOCIU

Hasnauenwme: mo3BoirsieT HacTpanBaTb MOACIN MOOHMIILHOCTH Y3J10B, OIIpCACIIAA

UX ABUKCHUC U IIOBECICHUEC B CCTH.

2.6. Mooyns koHueypayuu ouazpammsl HANPAGIEHHOCU AHMEHH.

Haznadenwme: mo3BoirsieT ONPCACIATE XapaKTCPUCTUKHU U OPUCHTAIUIO aHTCHH

I MOACIIMPOBAHUA HAIIPABJICHHOCTU CUT'HAJIOB.

2.7. Mooyns coopa cmamucmuxu:

Haznauenme: OCYIICCTBIIACT C60p CTaTUCTUYCCKUX AAHHBIX O IMPOU3BOAUTCIBHOCTU CCTH B

X0JA€ MOACIIUPOBAHUA.

HpuMep MOACTUPOBAHUA C HUCITOJB30BAHUEM NEMOBEPCUH l'[JIaT(l)OprI

Jis mpumepa JIEMOHCTPALMOHHOTO CLEHapus B Halled JeMOBEPCUM IUIaT(GOpPMBI MBI

paccCMOTpPUM pa3BepThIBaHUE HECKOJBbKUX cOT 0OazoBeix craHmuii LTE. Kaxmas cora Oyner

COJCPKAaTb HCCKOJIBKO CTAaTHYHBIX I10JIb30BATCIBCKHUX YCTpOﬁCTB. B nmponecce MOACIUPOBAHUA

6YJICT OCYHICCTBIATLCA OoOMEH IaKeTaMu JaHHBIX MCXKAY II0Jb30BaTCIIAMU U 0a30BBEIMU

CTaHIIHUAMH, K KOTOPBIM OHHU IOJAKITHOYCHBI.

3anyck cyenapus:

IIar 1. Ycra"noBka

1)

2)
3)

4)

Ckauaiite Dockerfile u Apxus c 1o c canra o CCBUIKE

https://ubitel.ru/services/ubisim/model/arhiv-po/

[Tepemectute ckauannbiii Dockerfile 1 ApxuB B OTHETBHYIO JUPEKTOPUIO
OTtkpoiiTe TepMUHAT B CO3AAHHOM JMPEKTOPUH, HAMPUMEP C MOMOIIBI0O KOHTEKCTHOTO
MEHIO WJIH JIT000TO JPYyroro crocoda

BremonaunTe KOMaHAy U OOXIUTECh €€ BBINOJIHCHUA:

docker import simulator-docker.tar simulator

5)

6)
7)

CkauaiiTe apXuB C KOH(QUrypalMOHHbIMU (aillaMmu U ckpunrtoM run.sh c caifra mo

ccrlIke: https://ubitel.ru/services/ubisim/model/arhiv-po/

Pacnakyiite apxus B nupektoputo ¢ Dockerfile u simulator-docker.tar.
JIisi MpoBEepKH KOPPEKTHOCTH 3aIlyCKa BBHITIOJIHHUTE run.sh m yOeauTech B OTCYTCTBUH
omn6Ook. [Ipm HEoOXoAMMOCTH [alTe MpaBa Ha BBINOJIHEHHWE CKPUOTY C IOMOIIBIO

KOMaH/bI:

chmod +x run.sh
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[ar 2. Pa6oTa ¢ mutargpopmoit

1)

2)

3)

4)

5)

6)

7)

Ortkpoiite ¢aiin conf/configs.py B mob6oii IDE wiu pemakrope xoma. auubiil ¢aiin
COJICPKHT KIIACCHI ¢ OOIMIMMU TTapaMeTpaMHu ISl MOJCTHPOBAHHMSL.

Kimacc Args conmepxuT oOriue mapaMeTpbl MOJCITHUPOBAHMS, C UX OMMCAHUEM BBl MOXKETE
03HAKOMUTHCS B MOJISIX help kax ol nepeMeHHOM.

Knacc UrbanMacro coaepxxut crienuduunbie napameTpsl A cueHapus UrbanMacro.
V3MeHuTe HEKOTOPBIE MapaMeTPhl UM OTCTABbTE MAapPaMETPhI 110 YMOTYAHUIO

Otkpoiite daiin conf/scenario.py B mo6oit IDE unm penakrope xoma. Jlanuwni daiin
COJICPKHUT KOJI, T/Ie CO3JaHUs Y3JI0B, MHTEp(EHCOB Y3J0B U TeHEpaTtopoB Tpaduka, B
JTAaHHOM CiTydae Tuma Tpaduka — constant bitrate.

Oynkuun make BS node n make UE node oTBewaroT 3a MHULIMAIN3ALUIO U YCTAHOBKY
rmapamMeTpoB y3JI0B 0a30BOM CTAaHIIUM U MOJIb30BaTeseH u3 Qaitna configs.py

Ckpunt run.sh 3amyckaer MojaenupoBaHue C BblOpaHHBIMH mapamerpamu. llocie
OKOHYaHUs MOJCIMPOBAHUS B TEPMHHAJEC OTOOPA3HTCS CTATHCTHKA IO TPOBEICHHOMY

MoienupoBanuto. [Ipumep cooOIieHus B TepMHUHAe IPEICTABICH Ha CKPUHILIOTE:
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“"string_name": "N3@ (User7)",
“"subtype'": "USER",
“"traffic_generators": [

{

"broadcast_bytes_generated'": 0,
“"broadcast_bytes_received": 0,
“"broadcast_packet_delay": NaN,
"broadcast_packet_delay_err'": NaN,
"broadcast_packets_generated": 0,
"broadcast_packets_received'": 0,
"data_bytes_delivered": 1136000,
"data_bytes_dropped': 0,
"data_bytes_generated'": 112000,
"data_bytes_received": 0,
“"data_packets_delivered": 113,
"data_packets_dropped": 0,
"data_packets_generated": 112,
"data_packets_overflow": @,
"data_packets_received": 0,
"destination'": 1,
"forwarded_data_packets_dropped":
"inter_arrival_time': 800000.0,
“"inter_arrival _time_err": 0.0,
“"1link": nuldl,

"load": 0.009999999776482582,
"load err": 0.0,

"packet_delay": 1549986.25,

"packet_delay_err'": 49818.67590748455,

"packet_mac_delay': 1639872.25,

"packet_mac_delay_err'": 1607.1608971862008,

0,

"packet_queuing_delay": 507122.5625,

"packet_queuing_delay_err'": 45168.0488654181,

“"string_name"': ”
“subtype'": "CBR",
“"trial _1link": null,
“"type': "TRAFGEN"
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