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AHHOTaNUA

JlaHHas OSICHUTEIbHAS 3aMIMCKa COACPIKUT OTYET MO BHIMOJIHEHHONW MarucTepckoil pabote, Tema
KOTOpOH: MOOMIbHOE MPHUIIOKEHHS JJI1 MOHUTOPUHTA M YIIPABJICHUS JKWJIBIMH TTOMEIICHUSIMU Ha 0ase
mwrargopmer Android Of Things. IToscHuTenpHas 3amMCKa COCTOUT M3 BBOJHOW YacTH, YETHIPEX TIIaB,
BBIBOJIOB U CIIMCKA MCIIOJIb30BAaHHBIX UCTOYHUKOB.

KnroueBbie cioBa: miatdopmsl ais Mateprera Bereid, Android, oomaunoe xpanunuiie, Android
of Things, Firebase, ma61oHbI IPOEKTUPOBAHMSI, APXUTEKTYPHBIE MIAOIOHBI.

I{enas MarucTepckoit paboThl — CO31aTh MOOMIILHOE MPUIIOKEeHHE Ha 0ase miaTtdopmbr Android of
Things, mno3BossOIEe TMOJNB30BATENIO CICAUTh 33 W3MCHEHHEM OKPYXKAIOUIeH Cpelbl B IKUJIOM
MOMEIICHNHU, a TaKKe YacTUYHO ympaBisATh €. Cucrema JODKHA OTHPABIATH IOJIH30BATEIIO
WHPOPMAIIMIO O TEMIIEpaType, BIAKHOCTU M JIABJICHUU IOMEIICHHS, B KOTOPOM OHA yCTaHOBJICHA, a
TaKKe HHPOPMAIIHUIO O HAJMYUHU JIbIMa B IOMEIICHUHU. B cilyuae Haiu4usi JpIMa MOJb30BaTelb JODKEH
OBITh OCBEIOMJIEH 00 STOM aBTOMAaTHYECKH H CIeJIaH 3BOHOK B CITy»KOY criaceHus. Takxke /Ui TECTOBOTO
BapHaHTa y TOJb30BATENS JOJHKHA OBITH BO3MOXKHOCTB YIIPABIISATH CBETOM B TIOMEIICHUH (JIAMITOYKH).
Bce mony4eHHbIe TaHHBIC I0JDKHA XPAHUTBCS B 00JIAYHOM XPAHWIMIIC B TCUCHUH | HEIENu.

K 3amayam marucrepckoil pabOThl OTHOCSTCS: IPOBEICHHE AaHAIM3a CaMbIX MOMMYJISPHBIX
wiatpopm s Muarepuera Bemierd (10T), oneHKa paccMOTpPEHHBIX IUIAT(GOPM, U3YyYCHUE TEXHOJIOTHUH,
HEOOXOJUMBIX ISl peai3alMi CUCTEMBbI, pa3paboTka MOOMIBLHOTO MPHIIOKEHUS JUII MOHHUTOPUHTA U
yIIpaBJIEHUs] JKWIBIMM TOMELIeHUAMU Ha Oa3ze BbIOpaHHOW miatdopmel. [Ipu pa3paboTke cucTeMBI
YUUTHIBAINCh apXUTEKTypHble MmabioHbel pazpabotku (MVP, MVC, MVVM), a Takxe m1a0JI0HbBI
MIPOEKTUPOBAHMS JJIsl TIOCTPOECHUsSI THOKOM U MacmTabupyemMoi cucteMbl. B pe3ynbrare aHanu3a caMmbIx
nonyisipHbIX wiatdopm it iaTepHeTa Beleit BeiOop nan Ha miatgopmy Android Of Things.

ITnardopma Android Of Things siBisieTcst oiHOM U3 caMbIX HOBBIX B oOacT IHTepHEeTa Belllei,
HO OBICTPO pa3BUBAMOLICHCS, TaK Kak OHA IMOJHOCThIO TOAJepKuBaeTcs Kommanueir Google.
[IpeumytiecTBoM JaHHOW TUTATGOPMBI SIBISETCS TO, YTO OHAa Oa3WpyeTcss Ha BCEMH HM3BECTHOMU
MoOmbHOM matdopme Android, uto nmo3Bossiercs Android pa3paboTdynkaM BHEIAPUTHCS B HEE€ OUCHD

OBICTPO.



Rezumat

Aceasta nota explicativa contine un raport privind teza finalizata. Tema tezei: Aplicatie mobila
de monitorizarea si administrarea a locuintelor pe baza platformei Android Of Things.

Nota explicativa cuprinde o parte introductiva, patru capitole, concluzii si o listd a surselor
utilizate.

Cuvinte cheie: platforme pentru Internet de lucruri, Android, stocare in cloud, Android de
lucruri, Firebase, modele de design, modele de design, sabloane arhitecturale.

Scopul tezei este de a crea o aplicatie mobild bazatd pe platforma Android of Things, care
permite utilizatorului sd& monitorizeze schimbarea mediului intr-o zond rezidentiald, precum si sd o
gestioneze partial. Sistemul trebuie sa trimita utilizatorului informatii despre temperatura, umiditatea si
presiunea camerei in care este instalat. Pe langa informatiile despre prezenta fumului in camera, daca
acesta este disponibil, utilizatorul trebuie sa stie ca acest lucru ar trebui sa faca in mod automat un apel
catre serviciul de salvare. De asemenea, pentru versiunea de testare, utilizatorul ar trebui sd poatad
controla lumina din camera (becuri). Toate datele primite trebuie sa fie stocate in depozitul de nor pentru
0 sdptdmana.

Sarcinile tezei includ: analizarea celor mai populare platforme pentru Internetul obiectelor (1oT),
evaluarea platformelor revizuite, invatarea tehnologiilor necesare pentru implementarea sistemului,
dezvoltarea unui client (aplicatie mobild) si a unui sistem bazat pe platforma aleasa. La proiectarea unui
sistem, trebuie luate in considerare sabloanele de proiectare arhitecturala (MVP, MVC, MVVM),
precum si modelele de proiectare pentru construirea unui sistem flexibil si scalabil. Ca urmare a analizei
celor mai populare platforme pentru Internet de lucruri, alegerea a cazut pe platforma Android Of
Things.

Platforma Android Of Things este una dintre cele mai noi in domeniul Internetului lucrurilor, dar
se dezvolta rapid, deoarece este pe deplin sustinutd de Google. Avantajul acestei platforme este cd se
bazeazd pe toatd platforma mobild cunoscuta Android, care permite dezvoltatorilor Android sa o

patrunda rapid.



Abstract

This explanatory note contains a report on the completed thesis. Theme of the thesis: Mobile
application for monitoring and managing living spaces based on platform Android Of Things. The
explanatory note consists of an introductory part, four chapters, conclusions and a list of sources used.

Keywords: platforms for the Internet of things, Android, cloud storage, Android of Things,
Firebase, design patterns, design patterns, architectural templates.

The aim of the thesis is to create a mobile application based on the Android of Things platform,
which allows the user to monitor the change in the environment in a residential area, as well as partially
manage it. The system should send the user information about the temperature, humidity and pressure of
the room in which it is installed. As well as information about the presence of smoke in the room, if it is
available, the user must be aware of this automatically should make a call to the rescue service. Also for
the test version, the user should be able to control the light into the room (light bulbs). All received data
should be stored in the cloud storage for 1 week.

The tasks of the thesis are: to analyze the most popular platforms for the Internet of Things (loT),
to evaluate the platforms examined, to learn the technologies necessary to implement the system, to
develop a client (mobile application) and a system based on the chosen platform. When designing a
system, architectural design templates (MVP, MVC, MVVM), as well as design patterns for building a
flexible and scalable system, must be considered. As a result of the analysis of the most popular
platforms for the Internet of things, the choice fell on the Android Of Things platform.

The platform Android Of Things is one of the newest in the field of the Internet of things, but
rapidly developing as it is fully supported by Google. The advantage of this platform is that it is based
on all the known mobile platform Android, which allows Android developers to penetrate it very
quickly.



COEPXAHUE

BBEJEHUE

1 AHAJINTUYECKUI OB30P TPEAMETHOU OBJIACTU
1.1 TexHnomnoruu, ucnonp3yemsie B 10T mpoekrax

1.1.1 MynbTHareHTHBIE TEXHOJIOTUH

1.1.2 BecipoBo1Hast CEHCOPHAS CETh

1.1.3 Texuomnorus RFID

1.1.4 Texuonorus Firebase

1.1.5 UccnenoBanus B obnactu 10T mnaTdopm

1.1.6 Inardopma Android of things

1.2 Onucanue mabIOHOB MPOSKTUPOBAHHS

1.2.1 ApxutexTypHbiii 1m1adia0H npoektupoBanus MVP

1.2.2 [lla6non npoekTupoBanus “BHeapeHue 3aBucumocTein”
1.3 [TocranoBKka 3agaun

2 PEAJIMBALIMS KIMEHTCKOM YACTH

2.1 Peanuzanus 1mrabJioHOB JIJIsl BHEJPEHUS 3aBUCUMOCTEH

2.2 OnucaHue CTPYKTYPbI XpaHCHHS JaHHBIX

2.3 Peanmuzanus yTHIBHBIX KJIAaCCOB

2.4 Peanu3anus OM3HEC JIOTUKH TPUIIOKECHUS

2.5 Peanmuzanus MVP apxutexTypbl

2.6 Pe3ynpTaT peanu3anii KIMEHTCKON 4acTu

3 PEAJIM3ALINA ITPOEKTA ANDROID OF THINGS

3.1 Ctpykrypa, onrcanue mpoieccopa Raspberry Pi 3 Model B u ero nacrpotiika
3.2 Peanuzanus apaiiBepa ans garankoB BM X280, BMP280, BME280
3.3 Peanmmzanus MVP yactu mis npoekta Android of Things
3AKJIIOYEHUE

CITMCOK HCITOJIb3OBAHHBIX UICTOYHNKOB

© © O

10
11
11
16
19
19
20
22
27
28
36
39
42
45
52
56
56
59
64
73
74



