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2. Information technologies of process support in urban resource and socio-communication networks

Pedepar:

1. Y nucepratii po3B’si3aHO BaXXJIMBE HAyKOBE 3aBaHHSI MifIBUIIEHHS CTYyIIeHs [IOBHOTHU IIOJaHHs iHpopmMaliii mozo
IIPOLIECIB, 1110 NPOTIKAIOTh B PECYPCHUX Ta COLIIOKOMYHIKalliIMHUX MEPeXXax BEJIMKOT0 32 O3HAKOI «UHCEJIbHICTb
HAaCEeJIEHHS» MiCTa IJISIXOM PO3POOJIEHHS MOZeJIel, METOIIB Ta iHPOPMAaLiHUX TEXHOJIOTIN IJ1s1 MiATPUMKU
[IPUAHSTTS pilleHsb mif 9ac HajaHHs iHPOPMaLiliHO-TeXHOJIOTTYHUX IIOCIIYT i cepBiciB. Po3pobieHo opuriHaibHUN
METO/, OTIPALIIOBAaHHS I10Ji} Y MiCBKUAX PECYPCHUX MEPErKax, KOTPUI Ha BiIMiHY BiJl iCHYIOUHX BPaXOBY€
Pi3HOTUIIOBY IPUPOJYy MiCBKUX MepeXeBUX pecypciB. CPOpMOBaHO MeTO, BUOOPY IPYIM 3aCO0iB aHATIITUYHOTO
OTIPALIOBaHHS «Bennkux maHux» Ha OCHOBI CKOMIIOHOBAaHOTO Habopy aTpubyTiB. Po3pobyieHo meton Bubopy

iHpOpMaLiTHO-TEXHOJIOTiYHOI MIaTHOPMU aHAJIITUIHOTO ONIPAIIOBAHHS MiCHKUX KOJIEKI[ill JaHUX. 3aMTPOMTOHOBAHO



iH(popMaLliiiHy TEXHOJIOTiI0 6araTOBMMiPHOTO aHali3y JaHUX B MiCbKUX PECYPCHHUX Ta COLIIOKOMYHIKALiMHUX
Mepeskax. 3 BUKOPUCTaHHSIM IepesliueHruX METOIiB Ta Ha OCHOBI iHDOpMaIliliHOi TEXHOJIOTii 6araTOBUMipHOTO
aHasizy JaHux cpopMOBaHO iH(pOpMaLifiHy TEXHOJIOTII0 CYIIPOBOY IIPOLIECIB Y MiCBKUX PECYPCHUX Ta
COL[iOKOMYHIKaLitHMX Mepeskax. [106y1oBaHO NPOTOTUNM NIPOrPAMHO-AJITOPUTMIYHKUX KOMILJIEKCIB, 5IKi peasni3yloTb
iH(popMaLliiiHi TEXHOJIOTII CyNIpOBOAY MPOLECIB, O MPOTIKAIOTh Y PECYPCHUX Ta COLIOKOMYHIKaL[iTHUX MEPEeKax
BEJIMKOTO 32 KPUTEPIEM «UHCEJIbHICTh HaCeJIEHHS» MiCTa, CIPOEKTOBAaHO MBi I[ificHi iHdopMaIliliHi cuctemu.

2. The thesis work is devoted to solving the following actual scientific problem: increasing the degree of
completeness of presenting information on processes arising in the resource and social communication networks
of a city with a large population size based on the development of models of methods and information
technologies to support decision making when providing information and technological services and facilities. The
object of study: processes of supplying resources and forming facilities for providing information services. The
subject of study: models, methods and means of forming procedures for the information and technological support
of processes of supplying resources and providing information services and facilities to residents and guests of a
large city. On the basis of the analysis of the current state of scientific research and development of information
technologies used to support processes in resource and social communication networks of a city with a large
population size, an information and technological matrix was formed with the help of which the corresponding
relation to the “Basic information technology classes” set of attributes and the information and technological
components of the “smart city” concept was analyzed. The analysis and construction of prototypes of data
hypercubes concerning urban resource and social communication networks were carried out, on the basis of
which the data warehouse structure was modeled. Classification and parameterization of multiple categories and
attributes was carried out to describe processes in urban resource and social communication networks, which
allowed, for the first time, to use IT OLAP on the basis of data hypercubes to develop information technology of
complex multidimensional data analysis characterizing the course of the process of urban resource and social
communication networks. Models of urban resource and social communication networks were developed, which,
unlike the known ones, consider the complexity of network attributes. The method of event processing in city
resource networks was developed, which, unlike the existing ones, consider the diverse nature of urban network
resources. This, in turn, made it possible to form effective recommendations for promptly responding to changes
in the state of resource networks and the interaction of consumers and municipal administrations with groups of
providers of relevant services. A method for selecting a group of “big data” analytical processing tools was
developed using the original set of attributes. The method is based on the known hierarchy analysis method. The
method of selection of information technology platform for analytical processing of urban data collections is
developed based on the method of expert assessments, which is based on the procedure of pairwise comparisons
of options. With the help of the above methods and based on the multidimensional data analysis proposed in
Section 2 of information technology, information technology was developed to support processes in urban
resource and social communication networks, which is presented in the form of a technological chain and
corresponding activity diagrams. A common architecture of information technology platforms designed for the
implementation of various types of information systems of a city, which integrally and systematically integrates all
stages of information and technological support of processes that take place in urban resource and social
communication networks, was designed. Based on the analysis of functional requirements, context diagrams and
use case diagrams for information systems were developed, in which basic procedures of information and
technological support of processes arising in urban resource and social communication networks were
implemented. The prototypes of the database of information and technological support of processes in resource
and social communication networks of a “smart city” were designed. Prototypes of program-algorithm complexes
that implement information technologies to support processes arising in resource and social communication
networks of a city with a large population size were developed, and two complete information systems were
formed. The above systems were implemented in municipal institutions to provide personalized recommendations
to users with regards to resource usage modes, which in turn allows reducing the cost of municipal services

consumed and optimize the load on urban resource networks.
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