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1. MeToau OLiHKY WIBUIKOAI 6araToCTyieHeBUX KOMYTYIOUHUX MEPEXK B YMOBaxX HePiBHOMIpHOro Tpagiky

2. Performance estimation of multistage interconnection networks under non-uniform traffic patterns

Pedepar:

1. O6'eKT - mpo1ec OLiHKYU WIBUAKOAII 6araToCTyrneHeBoi KOMyTyI0u0i Mepexi, ska QyHKIIOHy€e B yMOBax
HepiBHOMipHOro Tpagiky. MeTa - po3po6Ka Ta 3aCTOCYBaHHSI METO/IiB OLIiHKU Ta IiABULIEHHS MBUAKOII]
6araToCTyleHEBUX KOMYTYIOUHAX MEPEX IJIs1 CUHTE3y KOMYTYIOUMX (PAaOpUK i3 LiTbOBUMU IOKA3HUKAMU IPOITYyCKHO]
3IaTHOCTI Ta IWBUAKOLIIL, sIKi (PYHKIIOHYIOTh B yMOBax HepiBHOMipHOTro Tpadiky. MeTonu - MaTeMaTUYHOTO aHali3y,
Teopist IMOBIPHOCTI Ta TeOPist CUCTEM MacOBOIO OOCIIYTOBYBaHHS. AllapaTypa - IepCOHaJbHUI KOMIT'IOTEP.
PesysnbTaTu - po3po6JieHi METOY AO3BOJISIOTh OLiHUTY MIBUAKOiK0 6araTOCTyIIEHEBUX MEPEXK CUHXPOHHOTIO Ta
ACUHXPOHHOTO TUIIiB B yMOBaX HEPIBHOMIPHOro TpadiKy; MifBUIIUTY MPOIYCKHY 34ATHICTb 32 PaXyHOK
po3Iapa’sesiloBaHHs CTYIEHIB; 3aIIPONIOHyBaTy iHQOpMaLifiHy TEXHOJIOTII0 CUHTE3y KOMYTYI0unx PadpuK, sKi
MaioTh e(eKTHUBHI TOKa3HUKY IIPOITYCKHOI 3IaTHOCTI Ta Yacy 3aTPMMKU I1aKeTiB B YMOBaxX HEPiBHOMIpHOTro Tpagiky.
HoBusHa: Brepiie po3po6eHO METOJ, pEKOHIrypalii 6araTocTyneHeBUX KOMYTYIOUUX MEPEX B YMOBaX
HepiBHOMIpHOTO Tpa@iKy, sIKMi, Ha BiIMiHy Bif iCHYI0UNX, lependavdae BIIPOBAIKEHHS 1apajleJIbHUX CTYIIEHIB Ta

3aMiHy 3BUYaHUX KOMYTAliHUX €JIEMEHTIB Ha JOJATKOBI TUIIM KOMYTAliIHUX €JIEMEHTIB 13 TIOABOEHOIO KiJIbKiCTIO



BXOZiB (BUXO[IiB), 3 ypaxyBaHHSIM LiJIbOBOi IIPOITyCKHO]I 3IaTHOCTI Ta T[PAHUYHO] KiJIbKOCTi KOMYTYIOUUX CTYIIE€HIB, 1O
IIO3BOJISIE CYTTEBO MiIBUIIATY MIBUIKOLII0 TaKOI MEPEXKi; YAOCKOHAJIEHO METOJ, OLIIHKY ITPOMYCKHOI 30aTHOCTI
CHHXPOHHUX 6araToCTyIleHeBUX KOMYTYIOUMX MEPEX, SIKUH, Ha BiIMiHY Bif] iCHyIOUMX, BpaxOBYy€e OBIIbHUI
posmnogin Tpadiky 3 6yAb-SKOIO KiJIbKiCTIO IPIOPUTETHUX aIpec, 0 AO3BOJIsIE BUBHAUNTY IIPOIYCKHY 3IaTHICTh
CHMHXPOHHUX 06araTOCTyII€HEBUX KOMYTYIOUMX MEPEX 3 HEPIBHOMIDHUM PO3MO[IiJIOM aipeCHOI BUNAKOBOI
BEJINYMHY; HaOYB I10[1aJIbIIOr0 PO3BUTKY METO, 00paxyHKy WBUIKOAI O6ypepHUX aCUHXPOHHUX 6araToCTyleHeBUX
KOMYTYIOUMX MEPEK, KM, HA BiIMIHY Bill iCHYIOUMX, BpaXxOBy€ HEIETEPMIHOBAHMI PO3MIpP ITaKETiB Ta LOBUIBHUN
posmnogin Tpadiky. MeTo[ 403BOJISIE OLIHIOBATH ITPONYCKHY 3aTHICTh Ta YaC 3aTPMMKU MAKETIB
HEIETEPMiHOBAHOTO PO3Mipy B MEPEIKax i3 JOBIIbHUM PO3MNOAITIOM aIPECHOI BUIIaIKOBOI BEJIMYUHU. BIIPOBaIKEHO
- y 3aKpUTOMY aKllioHepHOMY ToBapucTBi "Softline", y BinkpuTomy akujioHepHOMy ToBapucTsi "KoHekrop"', y
TOBApMCTBi 3 0OMEXEHOIO BilIOBifAaNbHICTIO "JIabc "3opain", y HaBuajabHOMY Npolieci XapKiBCbKOI0O HalliOHAJIbHOTO
YHIBEPCUTETY pajlioeIeKTPOHIKM Ha Kadepi MpUKIaAHOI MaTeMaTUKU. ['any3b - oprasisatii, o 3aliMaoTbCs

npo6aeMaMu po3poOKU 6araToNpoLIeCOPHUX Ta KOMYHIKaLiIHUX CUCTeM Ta IPOEKTYBaHHSM KOMYTaTOPiB.

2. Object of research - performance estimation process of multistage interconnection network functioning under
non-uniform traffic. Research goal is a development of performance evaluation and performance increasing
methods and its application during switching fabrics synthesis to achieve targeted throughput and performance
values of multistage interconnection networks under non-uniform traffic. Research methods are mathematical
analysis, probabilistic theory, queuing systems theory. Hardware - personal computer. Results - methods being
developed allow to assess performance of synchronous and asynchronous multistage interconnection networks
under the conditions of non-uniform traffic; to increase throughput and packet's delay time using replicated
channels; develop software tool for switching fabric synthesis with attractive throughput and traffic latency under
the non-uniform traffic. Scientific novelty - for the first time, developed a new method of multistage
interconnection networks reconfiguration under the non-uniform traffic, which is different of existing methods in
a sense of introducing replicated stages and replacing usual switching elements with additional types of switching
elements with duplicated number of inputs/outputs, taking into account target throughput value and limited
number of stages which is allows to intrinsically increase performance of the network; improved throughput
estimation method for synchronous multistage interconnection networks, which opposing to existing methods is
taking into account arbitrary traffic distribution with any number hot spots, which allows to assess throughput of
synchronous multistage interconnection network with non-uniform distribution of address random variable;
improved performance evaluation method for asynchronous multistage interconnection networks, which opposing
to existing methods is taking into account non-determinated packets lengths and arbitrary traffic distribution. The
method allows to assess throuput and traffic latency of packets with non-determinated size in the networks with
arbitrary distribution of address random variable. Applied - in "Softline", in "Connector”, in "Labs "Zoral" and in
Kharkov's state university of radioelectronics on the "Applied Mathematics" department. Industry - semiconductor
industry, organizations engaging in development of multiprocessor systems, systems on chip and network devices.

Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IliZCyMKH BOCiI>KEeHHS:

Iyosikarrii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:



BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. likapeB Bagym AHaToJ1i10BUY

2. Dikarev Vadym Anatoliyovych

KBasidikamis: n.¢p.-m.u., 01.04.03
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHSL:

ImenTudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. XaxaHoB Bonogumup IBaHOBUY

2. XaxaHoB Bosogumup IBanoBuY

KBasigikamis: .11, 05.13.05
Imentudikarop ORCID ID: He zacTtocoyeTrbes
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BracHoOCTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. bopuceHko Onekciit AHIpiioBUY



2. bopucenko Ouekciit AHAPINOBUY

KBasigikamis: g.1.1., 05.13.05, 05.13.06
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Peuensentu

VIII. 3ak1104Hi BiZoMOCTI
Baache IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIJIBHOCTI

Bonpmapenko Muxaiino QenopoBud

Bonpapenko Muxaiino QenopoBud

IOpuenko T.A.



