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Intellectual network web-oriented data collection systems based on java-micro-servers

PedepaT ykpaiHCbKOIO:

O6'eKT DOCIIIKEHHS - ME€PeKeBi MIKDOKOHTPOJIEPHI CUCTEMHU 360pPy Ta OOPOOKM €KCIIEPUMEHTAJIBHUAX JAHUX.
[IpegmeT DOCTiIpKEeHHs - OpraHisalisi po3nofiieHUX MiKPOKOHTPOJIEPHUX CUCTEMU 360py BUMIPIOBaIbHOI
indopmauii 3 BinjaneHuM IHTEpHET-IOCTYIIOM IO MiKPOCEPBEPHUX MEPEX BipTyaIbHUX iHTEJIEKTYyaJIbHUX CEHCOPIB
Ha OCHOBI crenianizoBanux Web-11poTokosiB. MeTa po60TH - po3pobKa Ta [OCIiIP)KEHHS KOMILJIEKCY allapaTHUX Ta
IIPOrPaMHUX 3aCO06iB 117151 TOOYIOBU MEPEKEBUX MIKDOKOHTPOJIEPHUX CUCTEM [71s1 300py Ta 06pO6KU
eKCIIepMMEeHTaJIbHOI iHpopMaliii Ha OCHOBI iHTeJIeKTyaIbHUX ceHCopiB 3a cranpaptamu [EEE-1451 3 nigTpumKoio
Web-npoTokosiB Ta BOyioBaHUX Java-TexXHOorii. MeTon 4OCiIpKeHHS - TEOPEeTUKO-eKCIIepUMEHTAIbHUI Ha
OCHOBI aHaJli3y Ta CUHTE3Y allapaTHOro Ta IPOrPaMHOro 3a6€e3e4eHHs] MIKpOKOHTPOJIEPHAX MEPEXKEBUX CUCTEM
BifmasieHoro 360py eKCrepruMeHTaIbHIX JAaHUX 3apPOIIOHOBAHO MigXif IO opraHiszanii cuctem 360py Ta 06pobKu
€KCIIEPUMEHTAJIbHUX JAHUX JJIS BilJaJIeHOro 360py Ta 06POOKM €KCIIEPUMEHTAIbHUX JAHUX SIK
MIKPOKOHTPOJIEPHUX MEPEX iHTesIeKTyalbHuX ceHcopiB cTaHaapTis IEEE-1451 Ha ocHOBI BOYZ0BaHUX Java-MallvH 3
niaTpuMKoIO crienianizoBanux Web-rtexnosoriii-nporokosniB MQTT (Message Queue Telemetry Transport) Ta
Web-cepgicis REST. Po3po6s1eHO CTPYKTYpH iHTeJIeKTyaJIbHUX CEHCOPIB /AJIsI JOCTIIKEeHHS CKIIaly PeYOBHH.
Po3pob6seHo 6a30Buii Habip annapaTHO-NPOrpaMHUX 3aCO0IB /1J151 MIKPOKOHTPOJIEPHUX MOJIYJIiB iHT€IeKTyalbHUX
CEHCOPIB. JI7151 3B'SI3Ky MiX JION'YHMMU CEHCOPAaMU BUKOPUCTAHO iCHYIOYi CTaHJAPTH IPOMUCJIOBUX MEPEX, M1JIS
3B'SI3Ky MK iHTeJIeKTyalbHUMU ceHcopamu - mpotokos MQTT ta Web-cepsicu REST. Mepesxesuit npouecop NCAP
(Network Capable Application Processor) iHTesekTyanbHUX CEHCOPIB peasizoBaHO Ha 6a3i BOy0OBaHMX Java-MalluH.
Lle 103BOINIIO 3a0€3MeYUTH IJIAaT(POPMEHY HE3aJIEXKHICTh TPOrPaMHUX PillleHb Bifi anapaTHOI peanisaliii,
BMKOPHMCTATHU [I€PEBArM MEPEKEBUX Java-TEXHOJIOTIH, CYTTEBO 3MEHIIUTH BapTiCTh BilJalIeHOrO IHTEepHET-OCTYITy
10 06J1aIHAHHS, 3MEHIINTH MacOrabapuTHi MOKa3HUKU Ta €HEPrOCIOXKUBAHHS CUCTEM MOPIBHSIHO 3

KOMII'FOTEPHUMU aPXITEKTypaMHU.

Pedepar aHIJIiHCBKOIO:

The object of the research is network microcontroller experimental data collecting and processing systems. The
subject of the research is organization of distributed microcontroller systems of collecting the measuring data
with remote Internet access to micro-server networks of virtual intellectual sensors based on specialized Web-
protocols. The purpose of the research is development of complex hardware and software for building network
microcontroller systems for collecting and processing experimental data on the basis of intellectual sensors by the
standard IEEE-1451 with Web-protocols and embedded Java-technology support. The method of the research is
the theoretical and experimental method based on analysis and synthesis of hardware and software support for
microcontroller network systems of remote collecting of experimental data. There is an approach proposed for the
organization and processing of experimental data for remote collecting and processing of experimental data such
as microcontroller networks of intellectual sensors by standard IEEE-1451 on the basis of embedded Java-machines
with the support of Web-technology protocols MQTT (Message Queue Telemetry Transport) and Web- services
REST. The structure of intellectual sensors for studying the matter structure was developed. A basic set of
hardware and software for microcontroller modules of intellectual sensors was developed as well. Existing
standards of industrial networks were used for the connection between logical sensors; MQTT protocol and Web-
services REST were used for the connection between intellectual sensors. Network processor NCAP (Network
Capable Application Processor) of intellectual sensors was implemented on embedded Java-based machines. That



all allowed to provide the platform independence for software solutions on hardware implementation, to use
advantages of network Java-technologies, to reduce considerably the cost of remote Internet access to the
equipment, to reduce the overall dimensions and systems power consumption comparing to computer
architectures.
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