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AHOTALIIS

JumuioMHa po0oTa MpHUCBAYEHA NUTAHHSAM MPOEKTYBAHHS 1 PO3POOKH
XMapHOT'O CEpBICY MOHITOPUHTY Mepexi [HTepHer peueit ansa o0’exty «Po3ymHa
MapKOBKa».

B ngumiomHuiit  poboti Oyno pocaiypkeHo cydacHi wepexi [oT ans
BiJIJaJICHUX O0’€KTIB Ta XMapHI IIaTGOpMH, IS BIIJAJICHOTO MOHITOPHHTY Ta
ynpasiiHHsg Mepexketo [OT, po3risHyTo TMJIaH TUIIOBOI aBTOMAPKOBKU 1
po3minieHHs eneMeHTiB 0T Ha HbOMY, CIIPOEKTOBAHO CTPYKTYPHO-JIOTIYHA CXEMa
mepexi  [oT o6’exty «Po3ymMHa mapkoBka» Ta NpoBeleHa 1i MOJENIOBAHHS B
cepenosuini Cisco Packet Tracer. ®yHkiiii MOHITOPUHTY MapKyBaJbHUX MICIh Ta
ix OpoHtoBaHHsI peanizoBano xmapuumu loT-cepBicamu Ha miardopmi IBM Cloud.

TecTyBaHHsI CTBOPEHHMX CEpBICIB MPOBENCHO 3 BUKOPUCTAHHS J0JATKa
Google Chrome MQTTlens.

3a pe3yiabTaTaMu JUIUIOMHOI poOOTH OmyOJIiKOBaHI Te3W JOIMOBileH Ha

KoH(pepeHIii.



AHHOTALMS

JuruioMHas paboTa MOCBSILIEHa BONPOCAM MPOEKTUPOBAHUA U pa3pabOTKU
00JIayHOTO cepBHCca MOHUTOpHUHTA ceTu MHTepHeT Bemied s oObekTa «YMHas
MTapKOBKa».

B nunnomuo#t paGoTe ObuIM HcCCleIOBaHbI COBpeMeHHbIe cetu 0T s
yJlaJe€HHBIX O0BEKTOB U 00JIayHble MIATGOPMBI, ISl YAAIEHHOIO MOHUTOPUHTA U
ynpaienuss cerbto [OT, paccMoTpeH IUIaH THUNWYHOW AaBTONAPKOBKU U
pa3menieHus annemMeHToB loT Ha HeEM, CHPOEKTHPOBAHO CTPYKTYPHO-JIOTHYECKas
cxema cetd [oT oObekTa «YMHasg mapKoBKa» U MPOBEAEHO €€ MOJEIMPOBAaHUE B
cpene Cisco Packet Tracer. dyHKIMM MOHHUTOPHMHIa MAapKOBOYHBIX MECT U UX
OpoHupoBaHue peanu3oBaHo o6OnayHbiMM loT-cepBucamu Ha mnatdpopme IBM
Cloud.

TecTtupoBaHue CO3aHHBIX CEPBUCOB IIPOBEACHO C IOMOUIBIO NPUIIOKEHUS
Google Chrome MQTTlens.

ITo pesynbTataM IUIUIOMHOW pabOThl ONyOJUMKOBaHBI TE€3HMCHI JOKJIAI0B HA

KOH(epeHITHH.



ABSTRACT

The diploma is devoted to the design and development of the cloud
service of monitoring the Internet of things for the Smart Parking facility.

In the diploma, modern IoT networks for remote objects and cloud
platforms were explored, for remote monitoring and network management 10T,
The plan of typical car parking and placement of 10T elements on it was
considered, the structural and logical scheme of the 10T network of the Smart
Parking facility was designed and its modeling was carried out in the Cisco
Packet Tracer environment. Parking space monitoring and reservation functions
are implemented by cloud 10T services on the IBM Cloud platform.

Testing of the created services was carried out using the Google Chrome
MQTTlens application.

According to the results of the diploma abstracts were published at the
conference.
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INHEPEJIIK CKOPOYEHbL, YMOBHUX [TO3HAYEHb I TEPMIHIB

CxopoueHHA

0T — Internet of Things

JIOM — JlokanbHa 004YHUCIIOBaIbHA MEpEXkKa
MQTT - Message Queue Telemetry Transport
API - Application Programming Interface
PaaS - Platform as a Service

DHCP - Dynamic Host Configuration Protocol
HTTP - HyperText Transfer Protocol

HTTPS - HyperText Transfer Protocol Secure

I13 — mporpamue 3a0e3neyeHHs
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BCTVII

AKTYaJIbHICTh MPOBEACHHS JIOCTIKEHb B 00JIaCTI XMapHUX TEXHOJIOTIH, 1110
JI03BOJIAIOTH peali3yBaTH KOHIIEMIIil0 [HTepHeTy peuel, oOymoOBIieHa CTPIMKUM
PO3BUTKOM 1H(OpMAIIHUX TEXHOJIOTIH 1 3pOCTaHHSAM TOTped JIIOJACTBA B
MUTAHHSAX OMTHMI3aIll OTOYYIOUUX TPOIECIB 1 KOPEKTHOI Opranizailii B3aeMomil
iHpopMaLiitHUX pecypciB 3 MoabMU. JlaH1 3aBAaHHS € OCHOBHUMH JIJIsl KOHIIETIIIIT
[HTepHETY peuel, sika Mmojsrae B CaMOCTIMHOI 1HTErparlii Ta 371aropkeHiil poooTi
peueit 6e3 0e3mocepeIHLOro0 BTpyYaHHs B YIIPABIIHHS JIOUHH.

Intepuer peueit (Internet of Things, IoT) ctaB YeproBUM TrpaHI103HUM
BUTKOM eBoJowii Mepexi: B 1970-x 1 1980-x pokax IHTepHET BUKOPUCTOBYBAJIH
JUIS 3'€THaHHS KOMM'tOTepiB OAMH 3 ogHUM, B 1990-x 1 2000-x - a1 3B'SI3KY MIXK
JIIOJIbMU, a B Hallll JH1 BIH CIIY>KUTh ISl 3'€ JTHAHHSI BCHOTI'O HA CBITI.

HocmimpkenHss B obnacti [HTEepHETY pedell ChOrojHi B OCHOBHOMY
CTOCYIOTBCS OTPHMaHHS JaHWX, AaHATITHKHA pPEaJbHOTO 4Yacy, MAaIIMHHOTO
HaBUYaHHS, Bi3yaiisallii Ta IHIIMX 3aBJaHb, MOBSI3aHMX 3 Bemukumu Jlanumu,
MpOTE TMOIEepely HAC YeKae He MEHIN BaXKJIMBa, XO0ua 1 HE Taka OYEBHHA 3MIHA -
3aBJSIKM BJIOCKOHAJICHHSIM arapaTHOro 3a0e3Me4eHHs] 1 JOCTYMHOCTI MOTYKHUX
HEJAOpPOruX  BOYJAOBaHUX IMPOLECOPIB  3'IBUTHCS  MOXJIMBICTb  IPAKTUYHO
MOBCIOIHOTO BIIPOBAKEHHSI 3aC001B 3B'I3KY 1 MOBHOLIIHHUX BIPTYaJIbHUX MAIIIKH.

B pe3ynbrari 3BU4aiiHi NpeaMeTu: JJaMIOUYKH, ABEPHI PYUKH, KOHIUIIIOHEPH,
CHUCTEMHM TIOJIMBAHHS T'a30HIB, 3yOHI IIITKH - 00'€THAIOTHCSA 1 CTAaHYTh JUHAMIYHO
MIPOrPaMOBAHUMH.

Opniero 3 1mikaBux peanizauiii [HrepHery Pedeit - me po3pobka po3ymHOi
TTaPKOBKH.

Po3zymHua mapkoBka (smart parking) - crmeriaigizoBaHe Miclie JJis TapKOBKHU
aBTOMOOLJIIB, CTBOPEHE 3 BUKOPUCTAHHSAM JaTYMKIB 1 Cy4JaCHUX TEXHOJIOTIHM aJis
MIBUAKOTO 1 3pYyYHOrO MOIIYKY MapKyBaJbHUX MICIh, 3a0e3MedeHHs] Oe3MmeKu 1

aBTOMaTH3aIlli MpoIecy MOCTaHOBKU aBTOMOO1JISI HA CTOSIHKY.
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OCHOBHUM HANpsIMKOM PO3BUTKY € «PO3YMHI» JAaTYMKU MapKyBaHHA. Takxi
JIaTYUKU BOYAOBYIOTHCSI B JIOPO’KHE MOJOTHO HA MICIS MAapKOBOK 1 BIACTEXKYIOTh
3aiiHATO a00 BILILHO MICIIE HaJl HUMH, MEpEeJalouu JaHi B 3arajbHy CHUCTEMY.
BukopucToByr0UM Mepexy TakUX JaT4MKiB, CTBOPIOETHCS KapTa MapKOBOK, CTaH
SKOI TepeIaeThCsl KOPUCTYBauaM Ha BYJHIIAX 32 OTIOMOTOIO CIEIialbHIX eKpaHiB
ab0 MOO1IBHOTO A0AaTKA.

[cHye 6e3miy MOXIIMBOCTEN 301JIBIIMTH MOTEHI1a] PO3YMHUX MapKyBalbHUX
naaturkiB. OHA 3 HOBUX KOHIEMINH A 3aKPUTHUX MAPKOBOK - HAaBICHI JATYUKH,
J0JJaTKOBO BUKOHYIOTh (D)YHKI[II0O OXOPOHU 1 MOHITOPHHTY aBTOMOOLIS.

TakuM 4MHOM, METa 1aHO1 JUIIJIOMHOI pOOOTH - MPOEKTYBAaHHA Ta PO3pOoOKa
XMapHOTO CEPBICY MOHITOPUHTY IHTEPHET pedeil s mapKoBKU. sl TOCITHEHHS
MOCTaBJIEHOT METU HEOOX1THO BUPIIIIUTH TaKl 3aBIaHHS:

—  TPOBECTHU OTJISI/T AaHATIOTIYHUX CHUCTEM;

— TOpOBECTH OIJSAA 1 JOCHIKEHHS CyYaCHUX TEHJEHUIA pPO3BUTKY

XMapHUX TEXHOJOT1H 1 atdopm [HTepHET peuei;

—  MPOBECTH OIS TexHoJjorii mooymaoBu mepex 10T;

—  CIPOEKTYBaTH XMapHYy apxXIiTeKTypy cucreMu «Po3yMHa mapkoBKa» 3
ypaxyBaHHsIM MOMUIMBOCTeW TexHosorii loT wa mmardgopmi IBM
Bluemix;

— mpoBectu MozemoBaHHs B cucteMi Cisco Packet Tracer migcucrem
cuctemu «Po3yMHa nmapkoBKay;

—  TpoBecTH 3 BUKOpucTaHHsAM TexHojorii IBM Bluemix Watson loT
MPOEKTYBaHHS XMAapHUX CEpBICIB MOHITOpUHTY cuctemu «PozymHa
MapPKOBKAY;

— TPOBECTU TECTYBaHHA pPOOOTH PO3POOJIEHUX XMapHHUX CEpBICIB

MOHITOPUHTY cucTeMu «Po3ymMHa mapKoOBKay.
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BHUCHOBKHA

[Ipy BHKOHAHHI AMIUIOMHOI POOOTH B PE3yNbTATI OTJISAY 1 JOCHTIIKECHHS
Cy4acHUX TEHJCHI[IN PO3BUTKY XMAapHUX TE€XHOJOrIH 1 mmatdopm IHTepHeT peueit
BUOpaHO TmaTtGopMy Ui CTBOPEHHS XMapHOro cepBicy IHTepHeTra pedeid.
[IpoBeneno ormsia TexHonorii nodynosu mepexi 10T.

CrpoekToBaHO XMapHy apxiTekTypy cucreMu «Po3ymMHa mapkoBka» 3
ypaxyBaHHsIM MoxkiuBocted Texnouoriid loT na mmatdopmi IBM Bluemix Watson.
[IpoBeneno MopayioBaHHS cucTeMu «Po3yMHa MapKoOBKa» 3 BUKOPHUCTAHHS
moximBocteit Cisco Packet Tracer.

CripoekToBaHa CHCTeMa aBTOMAaTHYHO peanizoBaHa B IBM Bluemix Watson
lIoT. IIpoBeneHo TecTyBaHHSA (PYHKI[IOHYIOUHMX XMapHHX CEpBICIB MOHITOPUHIY

CHCTCMH «PO3YMHa ITapKOBKa».



54

CIIMCOK BUKOPUCTAHUX JIXKEPEJI
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http://www.broadband.org.ua/tekhnologii-bystrogo-interneta/1493-
sputnikovyj-internet-kak-eto-rabotaet

6) Fast  Ethernet  [Emextponnuii  pecypc] —  Pexum  gocryma:
https://deps.ua/knowegable-base-ru/spravochnaya-informatsiya/item/555-
opisanie-tehnologii-fast-ethernet.html

7) I'pynma crangaptoB IEEE 802.11 [Enexrtponnuii pecypc] — Pexum mocryma:
http://wi-life.ru/texnologii/wi-fi/wi-fi-standarty

8) Uepkyn [.A., Moxmmsocti Sap Cloud Platform nmns crBopenHst cucrem
MoHITOpuHTYy IHTepHeT peueir/ Yepkyn M.A., Bomomyk JILA // Te3ucs
noknanaoB 14 BceykpanHCKoM KOH(GEpPEHIIUH CTYACHTOB M MOJOJBIX YUEHBIX
«MHpopmatuka, HHPOPMAIIMOHHBIE CHUCTEMBI M TexHomorum». — Opnecca. —
2019. — C.203-205.

9) IBM Bluemix.[ 3nekTpoHHbIH pecypc] — Pexum J0CTyma:
https://idaas.iam.ibm.com/idaas/mtfim/sps/authsvc?Policyld=urn:ibm:security:
authentication:asf:basicldapuser

10) IBM Bluemix.[Dnexrponnsiii pecypc] — Pexxum mocryma: https://zhlab2.eu-
gb.mybluemix.net/ui/#!/0?socketid=1bPwC2tO-DhDJT6mMAAC]
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