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1. MeTonu arperarnii KaHasiB Ta MapamMeTPUYHOrO HaJlalTyBaHHS B wormhole mepeskax-Ha-KpUCTaJli 3 TOIOJIOTI€0
I BOBUMIPHOI peliTKy

2. Methods of link aggregation and parametric adjustment in wormhole networks-on-chip with two dimensional
mesh topology

Pedepar:

1. O6'ekTOM HOCHIIIKEHHS € TIpoliec Nepeadi faHux B wormhole mepeskax-Ha-kpucrtaii (MuK); meta po6otu -
nigBuieHHs epekTuBHOCT wormhole MHK 3 Tonosioriero [BOBUMIPHOI PEIIiTKY SIK BiTHOLIEHHS TPOIYCKHOI
3IATHOCTI 10 anlapaTypHUX BUTPAT; METOAM IOCIII>)KEHHS: METOJ, HAaIMEHIINX KBaAPaTiB, METOJ OUCIPECIHOTrO
aHasizy, imiTanifiHe MOJeJIIOBaHHS; TEOPETUYHI pe3ysIbTaTy: po3pobyieHo MeTo, arperauii kaHamis (AK) mis
wormhole MHK, 110 nosisirae B 06'eqHaHHi piznyHUX KaHaJiB repefaBaHHs iHpopmMallii B arperoBaHi JIOriyHi
3'eJHAHHS 1J1s1 30iJIbIIE€HHSI IPOITYCKHOI 3JaTHOCTI; pO3pO6JIEHO METO/, NapaMeTPUYHOr0 HajllalTyBaHHsI wormhole
MHK 3 AK, 1m0 nosrae y BU3Ha4€HHi KJIbKOCTI arperoBaHuX KaHaJliB AJj1s KOXKHOTO MapUIpyTU3aTopa 3aJ1€KHO Bif,

KOHiryparujii cucteMu-Ha-KpUCTaili s SKoi 3aCTOCOBYI0Th MHK; po3po6sieHO MaTeMaTUYHY MOJIeJIb 3B'SI3KY MiXK



IIPOIYCKHOIO 31aTHiCTIO wormhole MHK 3 Tomnosoriero 1BOBMMipHOI PELIiTKY Ta KiJIbKiCTIO BipTyaJIbHUX KaHAJIiB;
[IPaKTUYHi pe3yabTaTu: po3pobiieHo imiTtaniliHi mogesni wormhole MHK 3 AK Ha RTL ta BeHTU/IbHOMY PiBHi
abcTpakiii, po3pobsieHo mwBUKo 04Uy imiTaniiiny mogens wormhole MuK 3 AK Ha SystemC, po3po6sieHo
peaizauii komnoneHTiB wormhole MHK 3 AK g1 FPGA Stratix IV, po3po6sieHO IporpaMHy peatisaiio
3aIIPOIIOHOBAHOrO METOAY NTapaMeTPUYHOI0 HajlalITyBaHHA. BripoBamkeHno B opranisauii TOB HBO "Kpucran®, B
HaByasibHUH npouec HTYY "KIII", a Takox BUKopucTaHo y pesyipratax HIP HTYY "KIII". Cepa BUKOpUCTAHHS:

6araTonpoLecopHi CUCTeMU-Ha-KPUCTAI.

2. The object of research is the process of transferring data in wormhole Network-on-Chip (NoC); Purpose - to
improve the efficiency of wormhole NoCs with two dimensional mesh topology as the ratio of throughput to
hardware costs; Methods: method of least squares, regression analysis and simulation; theoretical results: the
method of link aggregation (LAG) for wormhole NoCs is proposed, that improves throughput due to connection of
routers with the aid of multiple physical links; the method of parametric adjustment for wormhole NoCs with LAG
has been suggested, the essence of which lies in selecting number of physical links per aggregated logical channel
proportionally to the degree of its congestion, thus improving the ratio of bandwidth to the hardware costs; the
mathematical model of wormhole NoC throughput from the number of virtual channels is proposed; practical
achievements: the high performance SystemC model of wormhole NoC with LAG is designed; using System Verilog,
two models of wormhole NoC with LAG were developed on RTL and gate levels of abstraction and hardware
realization of such a NoC for FPGA Stratix IV has been created; the software implementation of the proposed
method of parametric adjustment is developed. Introduced in organization Ltd. "Crystal”, in the learning process of
NTUU "KPI" and used in results of R&D in NTUU "KPI". Scope: Multi-Processor Systems-on-Chip.
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