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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

TexHosorii po3po6Ky NporpamHoro 3adesneyeHHs A1 naaTgopMm eKocucTeM IHTepHeTy peyell i XMapHUX CepBiciB

Ha3sBa po6oTH (aHrJI)

Software development technologies for Internet of Things ecosystems platforms and cloud services

Pedepar (yxp)

3BiT MicTuTb 349 cTOPiHOK, 98 puUCyHKiB, 19 Tabnuip, 348 mxepesn. OyHnameHTaNbHA IPOGIEMa, Ha BUPILIEHHS SIKOi CIIPSIMOBAHO
HJIIP, nonsrae y Tomy, IO MOPS, i3 IepeBaramu, 10 HaJAlOTh TEXHOJIOTI IHTepHeTy peder, O4eBUIHA HEMUHYYICTb MOAANBLIIOrO
MOUIVPEHHS Ta BUOYXOBOIO POCTY €KOCHCTEM [HTEpHETy pedeil, o OOYMOBJIIOE HEOOXiIHICTh NOCIHIIPKEHHS TaKUX CHUCTEM 3
TOYKM 30py aJallTOBaHOI €KOCHCTEMHOI Teopil eBosolii, 30KkpeMa mJisi 3arnobiraHHsS BUKJIMKaM W 3arposam, IO HecyThb I
TEXHOJIOrii B yMOBax BiJCYTHOCTI 3araJbHOIPUIHSITOI HAyKOBO OOI'PYHTOBAHOI MeTomoJorii Ta iHCcTpymeHTapilo. OO eKToM
IOCIIPKEHHST € IIpoLleCH iHTerpanii $SK OKpeMHX OO'€KTiB IHTepHeTy pedel, Tak i KOHcojijauili iXHiX CHiIBHOT Y
MyJIbTUMEIIHOMY IIPOCTOPi, HA OCHOBi CEPBiC-Opi€HTOBAaHOI TEXHOJIOTii, Ta B paMKax Napagnrmu ekocucrem I13. Mera
JIOCJIIPKEHb TOJIITa€ B PO3pO6Ii HAayKOBO-METOAMYHOTO amrapary [jsl MoOYy[OBU IIPOrPaMHOro 3abesrnedeHHs MIaTdopm
eKocucTteM OOG€KTiB B KOHLemNLil IHTepHeTy peuell, moO HajgacTh 3MOTY peasidauii IpoleciB MOHITOPUHIY Ta NPOTHO3YBaHHS
MOJAJIbIIOrO PO3BUTKY €KOCHUCTEM IHTEpHeTy pedeil i1 (OpMyBaHHS PEKOMEHJALiN 100 3MiHM MOBELiHKM OCHOBHUX aKTODiB
€KOCHUCTEMH SIK YaCTUHU 0aKaHUX €BOJIOLIMHMX 3MiH. Pe3ysbTaTu NPOBEEHUX NOCIIIKEHDb MOJISTAIOTh Y TAKOMY: PO3LIMPEHHS
mertoponorii Model checking misxom 3amisHHg B npoueci Bepudikauii [13 MysbTHiHBapiaHTiB; (HOPMyBaHHSI KOHILEMLii
BUKOpUCTaHHS TexHosorii Blockchain nns 3a6e3neueHHs 6e3neku B3aemopii 06’ekTiB 10T SIK YaCTMHM TOBHOTO JIOTICTUYHOTO
JlaHuora o6pobaeHHs indopmauii. [IpyukiagHa yacTUHA JOCHIIKEHb IOB’I3aHa i3 yIOCKOHAJIeHHSIM TPOLieciB B3aeMoZii 00’eKTiB
IoT six no6yToBOro (QyHKLiOHAMBHI MiACUCTEMU 00'€KTIB TUIY «PO3ymMHMII 6YIMHOK»), TaK i MPOMUCJIOBOTO CETMEHTIB (BiOpaliliHa
JliarHOCTHKA BUPOOHMYOTO YCTAaTKYBaHHS), @ TAKOK BUKOPUCTAHHAM TexHouiorii 0T y BifgnoBigHUx KibepdisnyHux cucteMax npu
peasnizanii CynyTHUKOBOTO MOHITOpPUHIY, Ta y mpouecax nudposizauii ocBiTHbOi cdepu. IIpoBeneHO arpoballilo pe3ysbTaTiB

MOCJTiI>KEeHHS.
Pedepar (aHrI)

The report contains 349 pages, 98 figures, 19 tables, and 348 sources. The fundamental problem addressed by the research is
that, along with the advantages provided by Internet of Things technologies, the further spread and explosive growth of Internet
of Things ecosystems is evident, which necessitates the study of such systems from the point of view of an adapted ecosystem
theory of evolution, in particular to prevent challenges and threats posed by these technologies in the absence of generally
accepted scientifically based methodology and tools. The object of research is the processes of integration of both individual
objects of the Internet of Things and the consolidation of their communities in the multimedia space, based on service-oriented
technology, and within the paradigm of software ecosystems. The purpose of the research is to develop a scientific and
methodological apparatus for building software platforms for object ecosystems in the concept of the Internet of Things, which
will enable the implementation of processes of monitoring and forecasting the further development of the ecosystems of the
Internet of Things and the formation of recommendations for changing the behavior of the main actors of the ecosystem as part
of the desired evolutionary changes. The results of the conducted research are as follows: expansion of the Model checking
methodology by using multi-invariants in the software verification process; formation of the concept of using Blockchain
technology to ensure the safety of the interaction of IoT objects as part of a complete logistics chain of information processing.
The applied part of the research is related to the improvement of the interaction processes of IoT objects of both household
(functional subsystems of objects of the "Smart House" type) and industrial segments (vibration diagnostics of production
equipment), as well as the use of IoT technology in the relevant cyber-physical systems at implementation of satellite monit
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6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykiii (ykp): HaykoBo-MeTonu4yHMIT aniapar /iJ1s 106y J0BY ITPOrpaMHOTO 3a6e3nedyeHHs m1aT$hopM eKOCUCTeM

00’exTiB B KOHILeMNii [HTepHETY pedei

Ha3sBa npoaykuii (aurJ): Scientific and methodological apparatus for building software platforms of object ecosystems in the
concept of the Internet of Things

OuikyBaHi pesyybTaTi: TexHosorii, MeTonu, Teopii, MeToanYHI JOKyMEHTU

T'anyss 3acrocyBaHHs: J62 [Hdopmanis Ta TesekomyHikauii / Komir'ioTrepHe nporpamyBaHHsl, KOHCYJIbTYBaHHSI Ta I10B's3aHa 3

HUMU TiSINIbHICTh

Onuc npogykuii (ykp): HaykoBo-MeTOOMYHUI anapat st 100yJ0BY IIPOrpaMHOro 3abe3nevdeHHs 11aTPOpM EKOCUCTEM OO EKTIB
B KOHLENLii [HATEPHETY peder HaJacTh 3MOTy pealidallii IPOoLEeCiB MOHITOPHHTY Ta TPOTHO3YBAHHS I10JAJIbIIOTO PO3BUTKY
ekocucreM [HTepHeTy pedeil it popMyBaHHS peKOMEHAALIN 00 3MiHYU MOBEJiHKY OCHOBHUX aKTOPiB €KOCUCTEMH SIK YACTUHU

GakaHUX €BOJIIOLIIMTHUX 3MiH.

ConianpHO-eKOHOMIYHA crpsimoBaHicTh HTII: [TinBuieHHs aBTOMaTU3a1lii BUPOOGHUYMX MPOILECiB, 3a6e3rnedeHHs

IIPOMMUCJIOBOCTI Y1 HACEJIEHHS HOBUM BUZOM iHpOpMalilfHO-KOMYHIKallinHUX TIOCITYyT

Cragis 3aBepmenocti HTII: 3Bit no HIJKP, ExciepruMeHTalIbHUH (MakeTHUN 3pa30K)

Bruposagskenns HTII: He BoposamxeHo

Crpoku BupoBagaskenHs: 01.202112.2023

Bupo6HuK npoaykuii: HanlioHanpHUI aepoKoCMivyHUH yHiBepcUTeT iM. M.€. JKyKoBCbKOro «XapKiBCbKUi1 aBiallifHUI iHCTUTYT»
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