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PEDEPAT

I13: 48 c., 16 puc., 1 Tabn., 4 nonarka, 13 mxepen.

CUCTEMA MOHITOPMHTY, 3BIP IH®OPMAIII, BIJIOBPAXEHHS
[HOOPMALII, 3BEPITAHHS THOOPMAILIII, HABKOJIMIIIHE CEPEJIOBMIIIE,
KOHTPOJIEP

JlumiomHa poboTa mpucBsueHa po3poOIll cucteMu st 300py, 30epekeHHs Ta
B1JI0OpakeHHs 1H(opMallli Mpo CTaH HaBKOJUIIHBOTO CEpeloBUILA. MeTo poOoTH €
aHai3 ICHYIOYMX CHCTEM MOHITOPUHTY 1H(OpMaIllii, Ta Ha OCHOBI MOCTABJICHUX BUMOT
710 HUX CTBOPEHHS BJIACHOI CHCTEMH.

VY po0oTi mpoBeneHO AeTaNbHUM aHaii3 Mo BHOOPY KOMIIOHEHTHOI 0a3u Ta
nporpaMHoOro 3a0esneyeHHs cucteMu. KileHTcbka 4YacTMHa cucTeMHu Oyia
po3pobiieHa Ha ocHOB1 KoHTpoJsiepa Arduino UNO. CepBepHa yacTiHa cucTeMu OyJia
peaizoBaHa y BUTJISIII BeO-CEPBICY.

KitouoBi cnoBa: cucTemMa MOHITOPUHTY, 30ip iH(opMalii, BiIOOpakeHHS
iH(popmarii, 30epiranas iHdopmailli, HaBKOJUIIHE CEPEIOBUIIE, KOHTPOJEp, BEH-

CepBIC.
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[lepenik rpaiyHOrO MaTepiamy:
[Tnakat 1 — Iligknrouenus narunka BH1750 no koutponepa Arduino

[Tnakart 2 — OyHKIIOHATBHA CXEMa CUCTEMHU
[Tnakat 3 — BeG-cTopiHka /i HaJaIlITyBaHh aBTOMATUYHUX CIIOBIIICHb

[Tnakat 4 - Cxema nigximoueHHst MoayJis ESP8266 no kontposepa Arduino UNO



CKOPOYEHHA TA YMOBHI IIO3HAYKH

oC - olepailiiiHa cucrema

BJ1 - 0a3a maHux

IIK - IEPCOHAIBHUI KOMIT FOTEP

GSM - Global System for Mobile Communications (rno6anbHa cuctema

MOOLITEHOTO 3B'SI3KY)
CYB/J - cuUcTeMa yIpaBiliHHS 0a3aMu JaHUX
API - Application Programming Interface (intepdeiic nporpamyBaHHs

3aCTOCYHKIB, IHTep(Eelic MPUKIATHOTO MPOrpaMyBaHHs )

DNS - Domain Name System (ciy»x0a iMeH JOMEHiIB)

oC - oniepailiiina cuctema

IP - Internet Protocol (InTepHeT MpOTOKOI)

FTP - File Transfer Protocol (mpotokon nepenaui (haiiiis)

M - IIUPOTHO-IMITYJIbCHA MOYJISALIIS

TCP - Transmission Control Protocol (mpoToko:1 yrpaBiiiHHIM mepeaadi
JTAHHX )

HTTP - Hypertext Transfer Protocol (mpotokon nepeaadi rineprekcry)

IP-anpeca - Internet Protocol address (inenTrdikaTop MEpeXeBOro piBHs)
URL - Uniform Resource Locator (equHuii BKa3iBHUK Ha pecypc)
JSON - JavaScript Object Notation (TexcToBuii popmat 0OMiHY JaHUMHU

MK KOMII'TOTepaMHu)



BCTYII

Came cj10BO "MOHITOPUHI" TOXOIUTH BiJ] JIATHHCHKOTO "MONItor" - HaramyBaTH,
CHIOCTEpiraTd, HarJAgaTH, IO BU3HA4Ya€ BHYTPIIIHIA 3MICT 1i€i JISUIBHOCTI -
OTpUMYBaTH 1H(OPMAITITO JIJIS BIAMOBITHOTO pearyBaHHS.

MOHITOPUHT JOBKULIS - 1€ CHCTeMa IMOCTIHHOTO CIIOCTEPEKEHHS, 30UpaHHS,
0o0poOuieHHs, TepenaBanHs, 30epekeHHsl Ta aHaiizy iHpopMallli Mpo CTaH JOBKLUIA,
MIPOTHO3YBAHHS MOT0 3MIH 1 po3p0o0JIeHHS] HAYKOBO OOTPYHTOBAaHUX PEKOMEHIAIIM ISt
OPUMHATTS pIlIEHh MPO 3amo0iraHHs HETraTUBHUM 3MIHAM CTaHy JOBKUUIS Ta
JOTPUMAHHSI BAMOT €KOJIOTTYHOI O€3MEKH.

[Ipy aBTOMATHYHOMY KOHTPOJII BIIOYBA€ThCS OTPpUMaHHS 1 00poOka iH(popmarlii
npo cTaH o0'€kTa 1 30BHIIIHIX YMOB JJIg BHSBJICHHS MOJIHA, 10 BU3HAYAIOTH
ynpaBimiHcbKl Aii. [logiero moxe OyTu OyIb-SKUIl SKICHUM pe3ysbTaT: MOsBa AETall 3
po3Mipamu, 110 BUXOJIATH 3a JIOMyCTUMI MEXI1, KOPOTKE 3aMUKaHHS, BUX1]] TEMIIepaTypH
3a BCTAHOBJICHE 3HAYEHHS, aBapis 00JIaJHaHHA Ta 1HIII.

bakanaBpchka poboTa mpucBsiUeHa po3poOIll CUCTEMH, sika O T03BOJIMIA 30UpaTH
1H(pOopMaIliI0 PO CTaH HABKOJIMIIHBOIO CEpENOBUIIA, 30epiraTu Ta BiloOpaxaTu ii, 3a
JIOTIOMOTOI0  CyYaCHHMX METOMIB TNpeAcTaBlieHHd 1HGopMmalii, y 3pydyHOMY ISt
KOPHUCTYyBay4a BUTJIISII.

[1ix yac mpOeKTyBaHHs CUCTEMU HE OyJI0 3HAWJEHO FOTOBUX Ta JEUIEBUX PIILIEHb,
K1 O O3BOJISITH MPOBOJUTH MOHITOPUHI CTaHy HABKOJMIIHBOTO CTaHy B 3pPYYHOMY
BUTJISIL TOMY OyJI0 IPUIHATO PILIEHHS PO3POOUTH i camoMmy.

Cucrema CKJIaIa€ThCs 3 IEPEHOCHOTO MPUCTPOIO T CEPBEPHOT YACTHHH.

ETanu npoeKTHUX pillleHb CUCTEMU MOKHA PO3JLJIUTH HAa TPU YACTUHHU:

- eram 300py Ta Ta mepenadi iHdopmalii IS mojanbiioro 30epexeHHs. Ha
JAHOMY €Talli TOJIOBHUM KOMITIOHEHTOM cucteMu € KoHTpouiep Arduino Ta WIiFi
Moxayas ESP8266;

- eTar OTpUMaHHs Ta 30epexkeHHs iHpopMarlii. ['onoBHA ckiagoBa eramy € BeO

cepBep Ta pelsiliiina 6asza JaHuX;



- eTan BijoOpaxeHHs iHdopMalii nepeadadyae BUKOPUCTaHHS BeO cepBepy s
BimoOpaskeHHs iH(popmarii 3a ronmomoroio API comianbHOro MecceHmxepa.
B xiHIIeBOMy pe3yibTaTi, CTBOPEHY CHUCTEMY, MOKHA Oyjle BUKOPHCTOBYBaTH B
OaraTtbox cdepax JIACHKOT AiSITBHOCTI, MOYMHAIOYN Bl CLTBCHKOTO TOCTIONAPCTBA, IS
MOHITOPHUHTY KJIIMaTy TEIUIUIb YU TEMIIEpaTypHOrO PeKUMY 1HKyOaTopa, 3aKiHUyIOUn

OyIIBJISIMU 3 KJIacTepaMU CEpBEPIB JJIsI BIJICTEKECHHS MOKAa3HUKIB KIMHATH.



1 MOHITOPUHT IH®OPMAIIII ITIPO HABKOJIMIIIHE CEPEJIOBUIIIE

1.1 Orusx icCHYIOYMX CHCTEM MOHITOPMHIY PO HABKOJIUIIHE CepeI0BHUIIe

MOHITOPHUHT € CUCTEMOIO, 5IKa BUKOHY€E IMOCTIMHE CIOCTEPEKEHHS 3a SBUIIAMH 1
nmporecamM, M0 BiJOyBalOTbCS B HABKOJMIIHBOMY CEpPEIOBHINI 1 CyCHUIBCTBI,
Pe3yJIbTaTH SKOTO CIYXKaTh JIJIsi KEpYBaHHS MPUUHATTS HACTYITHOTO PIIICHHS HA OCHOBI
OTPUMaHMX paHime nanux [1].

CucremMu MOHITOPUHTY MOXYTh BKIIIOUATH B cede:

- CUCTEMH, 5IK1 BUKOHYIOTb 301p, ClocTepexeHHs, 00poOKy, 30epiraHHs;

- Iepeiady Ta aHaji3 JaHUX PO OTOUYIOUYE CEPEIOBHUIIIE;

- CHCTeMHU Uil mepefdayeHHs PO3BUTKY HEOE3NEeYHUX CUTyalllii Ha OCHOBI
310paHUX paHillie TaHUX;

- CHCTEMH [IJIsl BHUSIBICHHS BIIXWJICHH IMapaMETPiB OTOYEHHS BiJi HOPMATHBHUX
BUMOT a00 KpUTEPIiB OE3MEKH;

Haii0inpm1  BaXJIMBOKO YAaCTUHOIO MOHITOPUHTY € CBO€YacHE BUSABIICHHS
He0e3MeYHOr0 PO3BHUTKY IIPOIECIB Ta MIATOTOBKA pINICHBIICHB, SKI CIPSMOBaHI Ha
JIKBIJAIIIF0 YW MIHIMI3AIII0 HETaTUBHUX HACIIAKIB BHACIIAOK B3aemomdli o0'ektra 3
CEepEeIOBHIIIEM.

MomniTopunr mae 0a3yBaTHCS Ha MPUHIUINAX CHUCTEMHOCTI, KOMIUIEKCHOCTI,
0e3MepepBHOCTI i BapiaHTHOCTI, BHACIIIOK YOTO MOKHA JIOCSITTHU:

- BUBYCHHSI OCHOBHHMX KOMITOHEHTIB HaBKOJIUIITHHOTO CEPEIOBUIIA Y B3aEMOIIT;

- pO3pOOKH MPOTHO31B HABKOJUIITHHOTO CEPEIOBUIIIA;

- OTpUMaHHS HEOOXIAHOI KUIBKOCTI iH(popMalii y BUIISAl Oe3nepepBHUX
CTHIOCTEPEKEHb.

3aralbHUM MOHITOPHHTOM HAaBKOJIMIITHBOTO CEPENIOBHUINA HA3WBAIOTHCS TEBHI
CIIOCTEPEXKEHHSI B MICISX, IO 00’€HAHI B €IMHY 1H(QOpMalIiHy Mepexy Ta Aar0Th
3MOTy, CIOUpAlOYUCh Ha YyXe 310paHi JaHi, CHPOTHO3yBaTH CTaH OTOUYYIOYOTO
CEepe/IoBUIIIa Ta PO3POOJISATH PIIICHHS, CHOPSMOBAaHI Ha BIJHOBJICHHS JOIMYCTUMMX

3HAY€Hb MOKA3HHUKIB A0 JOITYCTUMHUX MCIK.
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OCHOBHOIO  YaCTHMHOK)  aBTOMATHYHOTO  MOHITOPUHTY  HABKOJHUIIHBOTO
CEpEellOBUIIIA € CHCTEMH aBTOMATHM30BAHOI'O CIOCTEPEKEHHS Ta KOHTPOJIO 3a JaHUM
cepenoBuleM. BoHM 3a3BU4ail ABIAIOTH cO0010 LEeHTpaidbHy EOM, sika mpusHaueHa
JUTs 300py Ta BUKOHAHHS aHali3y JaHUX 3 poOounx craHiii [3].

B nanuii yac Ha pUHKY HEMae€ IIMPOKOTO MPEACTABICHHS CHUCTEM Uit 300Dy,
30epekeHHs Ta BioOpakeHHs iH(OpMaIli Mpo HAaBKOJUIIHE cepenoBuie. OaHaK BCe
K, BJANOCS 3HAWTH KUIbKa MpEACTaBIEHUX cUcTeM. [IOpIBHSUIBHY XapaKTepUCTUKY

MO’KHA NIEPerIIHYTH B Ta0mmmi 1.1.

Tabmuug 1.1 [lopiBHsJIbHA XapaKTEPUCTUKA CUCTEM MOHITOPUHTY

Hazga Multibox Simvolt Tera

Habip marumkin TeMIiepaTypa,

TeMIeparypa, . .
: . BOJIOTICTb MOBITPA,
BOJIOTICTh MOBITPS ) .
OCBITJICHICTh

TeMIIepaTypa,
BOJIOTICTH MOBITPS

Ilepenaya maHux ka0ens Ethernet T kabenp Ethernet GSM
30epeKeHHs JaHUX PostgreSQL MySQL PostgreSQL
BinoOpaxenHs i €KpaH JIaTYhKa,
inopmaui BeO-Opaysep nporpama Ha [1K Hporpama

Kp HTHAHI - SMS - cnioBileHHA SMS - croBimeHHs
CIIOBIIIIEHHS

Iina 450% 520% 600$

Kokna 13 MOpIBHSUIBHUX CHUCTEM Ma€ TepeBarn Ta Hemomiku. Tak, cepen
pI3HOMAaHITTS HAOOpy JAaTUYUKIB, MepeBakae cucrema Simvolt, cepen cnoco01B nepeaayi
naHux - Tera, OCKUIBKUA HE MOTpeOye TOAATKOBUX KaOemiB Jyisl 3’ €IHaHHS. 30epeKeHHS
JTAaHUX B KOKHIN 13 cucTeM aHaoriude. BimoOpaxeHHs 3adikcoBaHUX JTaHUX HaWKpaIle
BUKOHY€e cuctema Multibox, OCKIJIbKM BUKOPHUCTOBYIOUM BeO-Opaysep, JaHI MOXKHA
neperisiHyTH 31 cMmaptdoHa, ruianmera a6o x IIK, mpu 1mpoMy He mNOTpiOHO
BCTAHOBJIIOBAaTH HIisIKI JOJATKOBI mporpaMu. DYHKIIIO KPUTHYHHUX CHOBIIICHb 3a
nornomororo SMS minTpumyroTs cuctemu Simvolt Ta Terra. Anamizyroud IIHOBHUI

Jiarma30H CUCTEM HaMICIIeBINON SABISIEThCSA cucTemMa Multibox, Haiinoposkdoro Tera.
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1.2 ®ynknionajabHi BUMOTH

OcCKkUIbKM cHCTeMa CKIAJa€ThCs 3 JIBOX CKJIAJIOBUX, TO PO3TJITHEMO
(GyHKITIOHATIBHI BUMOTH JIJIsI KOJKHOI CKJIaJI0BO1 OKPEMO.

J1J1sl IepeHOCHOT0 MPUCTPOIO BUCYBAIOTHCS HACTYIIHI BUMOTH:

- YKUBJICHHS 3a JIOTIOMOTOI0 OJIOKY >KMBJICHHS 5 B a00 mopTaTUBHOTO 3apsigHOTO
MIPUCTPOIO;

- mepeaaya iHbopmariii 3a cragaaproM |IEEE 802.11 nepenaui nudpoBux moTokis
JIAHUX TI0 pajiloKaHajax;

- CTIMKICTh KOPIYCY NpUJIaTy 10 BIUIMBIB HABKOJIUITHEOTO CEPEIOBHUIIIA.

JJ1st cepBepHOT YaCTUHU CHUCTEMHU BUCYBAIOTHCSI HACTYITHI BUMOTH:

- EOM nin ynpasmiaas OC Linux;

- cratuyHa [P anpeca.

Bumoru kopucTyBauis:

— 3pYYHHU Ta IHTYITUBHUI 1HTEP(DEIAC;

MIPOCTOTA BCTAHOBJICHHS CUCTEMH,
— HasBHICTh MOOUIBHO1 BepCii AJid BIIOOPaKEHHS TaHUX;
— HasIBHICTH JICCKTOITHOI Bepcii 11 BioOpaKeHHS TaHUX,
— mpu  BigoOpakeHH1 1HoOpMaIli MIATPUMKA PO3MOBCIOHKEHUX Opay3epiB
(Firefox, Chrome, Opera, Safari, |E, Microsoft Edge);
— HasIBHICTh CUCTEMH CIOBIIIEHHS KPUTUYHUX MOKA3HUKIB.
CucTeMHI BUMOTH:
a) ISl IEPEHOCHOTO TIPUCTPOIO:
1) xoHTpoIIep A 3a0e3neycHHs (HiKCyBaHHs MOKA3HUKIB JaTYHKIB;
2) WI-FI monyns;
3) maT4ymMK TeMmepaTypH Ta BOJOTOCTI;
4) maTYMK OCBITIICHOCTI.
0) 71 cepBEPHOI YaCTUHU:

1) cepsep:
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- OC: Linux (Debian 7, SUSE Linux Enterprise Server 11 SP3 & 12,
Ubuntu 16.04 LTS, 18.04 LTS);
- RAM: Bin 1 GB;
- CPU: 1 GHz, 1 Core;
- HDD: 2GB.
2) 06a3a nanux: MySQL a6o PostgreSQL;
3) BeO-cepBep: Apache2 adbo Nginx (php-fpm);
4) PHP 7.0+;
5) Beb Opay3ep:
- IE11+;
- Microsoft Edge;
- Firefox 14+;
- Chrome 18+;
- Safari 7+,
- Opera 21+.
Bumoru 1o 30BHIIIHIX 1HTEphEHCIB:
a) JI IEPEHOCHO MPHUCTPOIO:
1) Binkpure 3’eqHaHHsA 3a nonomoroto nopty USB tum B;
2) BiakpuTe 3’enHanHA 3a 3a ctanaaprom |EEE 802.11 nepenaui nudposux
MOTOKIB IAaHUX IO pajJioKaHalax.
0) 11 cCepBEPHOI YACTUHU CUCTEMU:
1) BigkpuTe 3’exHanHs 11 npotokoaiB HTTP;

2) Bigkpute 3’enHaHHs i mpotokosiis HTTPS.

1.3 BucHOBKH 10 po3ainy

[Tix yac HamMcaHHS JAHOTO PO3ALTY OyJI0 MPOBEACHO aHaIi3 BUMOT HEOOX1THUX

st peamsarii cuctemu. Ilim wac aHamizy Oyn0 BUIIIEHO Taki TPyHH BHUMOT:
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(GbyHKIIIOHATBHI, KOPUCTYBayiB, CHCTEMHI Ta 30BHIMIHIX 1HTep(deiiciB. AHamiz OyB
MIPOBEJICHUN IS TIOJAIBIIOTO IMOJICTIICHHS BUOOPY CKJIaIOBUX 1 MOOYIOBH CHCTEMH,
sKa BIAMOBIZATIME BXITHUM BUMOTaMB mgaHOMY pO3AUII PO3TIISIHYTO B 3araJlbHOMY
BUTJIAII TIOHSATTS MOHITOPHHT, 3’SICOBaHO $IKi BHMOTH BHUCYBAaIOTBCS O CHCTEM
MOHITOPHHTY Ta YOTO MOXHA JOCATAM OTPUMYIOUM pETyJsipHI JaHi 13 CHCTEMHU
MOHITOPHHTY.

3p0o0JieHO OIS Ta MOPIBHSJIBHY XapaKTEPUCTUKY JEKIIbKOX, MPEICTAaBICHUX Ha
PUHKY CHCTEM MOHITOpUHTY 1HGopMaii. Buxomsunm 13 iXHBOI MOPIBHAIBHOL
XapaKTePUCTUKN MOKHAa BCTAaHOBUTH, KpallUM BapiaHTOM i3 PO3MVISHYTHX BapiaHTIiB

SABJIAETHCA cucTeMa Simvolt

2 OBI'PYHTYBAHHSA BUBOPY ITPOI'PAMHOI'O 3ABE3IIEYEHHSA
TA KOMIIOHEHTHOI BA3HU JJIs1 CTBOPEHHS CUCTEMHU

Buxoasun 3 anamizy BXIJHUX JlaHUX, SKI OyJM PO3MVISIHYTI B TOINEPEAHHOMY
pO3/I1i, TMOTPIOHO TMpoaHali3yBaTH JIOCTyIIHE MporpamMHe 3a0e3nedyeHHs Ta

KOMIIOHCHTHY 633}7 AJIs1 CTBOPCHHSA CUCTCMMU.

2.1 Bubip 00’exkTa KepyBaHHS

Kontposnnep sBasie coO0r0 MiHIATIOpHUNA KOMIT'IOTEp 3 HAaOOpOM BXOIB Ta
BUXOJIIB, SKUU TPAIIOE€ 33 PaHillle HAMMCAHOIO Mporpamoro. Mikpocxema-KOHTPOJUIep
00O0B’SI3KOBO MPUCYTHS B KOMIT IOTEpHIA MUII, cMapT@OHi, MJEEPI Ta MailKe y BCIX
IHITUX CYYaCHUX EJEKTPOHHUX NPHUCTPosix. KoHTposep € IOCUTH YHIBEpCaIbHOIO
piuuto. /o Horo BXo/AiB MOKHA MIAKIIOUUTH SIK 3BUYANHI KHOIKY TaK 1 JaTYUKHU PI3HUX

KoH(irypamiii Ta Moy Oe3ApOTOBOTO 3B’SI3KY. 3aBIaHHS KOHTPOJEpa TOJATAE Yy
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BUMIPIOBaHHI €JIEKTPUYHOI HANPYrd Ha HOT0o BXOJax 1 Mojayl eJIeKTPUYHOI HAIPYTH,
BIJIMOBIHO 3aJJaHO1 TPOTpaMu, Ha BUXIJI.

2.1.1 Raspberry Pi

Raspberry Pi mpencraBnse i3 ceb¢ OIHOIJIATHUN KOMIT FOTEp, TOOTO pi3Hi
YaCTHHU KOMII I0Tepa, SIKi 3a3BHUail pO3MIIICHI Ha Pi3HUX IUIaTaX, TyT PO3TalIOBaHI Ha
onHil (puc. 2.1). /lana miata Ma€ BIIHOCHO HEBEJIIMKUN Po3Mip - npubiamu3Ho 8,5 x 10,5.
Raspberry Pi - Henopora miardopMma - cepeaHs IiHa 3a OJHY Ckiagae 0ym3bko $35, a
1T HOBIiIIO1 Bepeii A+ Omu3bko $20. [Ipomax manux ruiargopm modaBes B 2012 porri.
CporojiHi 11e oiHa 3 HalOUIbII NomyIspHUX MIaT@opm B cBoil cdepi. [Ipomano yxe

6mu3bko 4 MiH ex3eMInisipiB Raspberry Pi.

Pucynok 2.1 — Ognorutatauit koM 'rotep Raspberry Pi B

Raspberry Pi Bunyckaetrbcst B 1BOX Bepcisax - A 1 B. Bepcis B Ha chorogninHin
JIeHb OLTBII MTOMYJISIPHA.

[TopiBHsIHHSA Bepciii 1 OCHOBHI xapakTtepuctuku Raspberry Pi:
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- mpouecop ARMI11, Broadcom BCM2835, 700 MI'11;
- OllepaTWBHA ITaM’ITh - 256 MO y A, 512y B;
- USB Bxoau/Buxomu - 1 y A, 2y B;
- SD Bxix;
- RCA Buxin;
- HDMI Buxiz;
- Ethernet Bxia/Buxin - npucyTHiH TiIbKH Y B Bepcii,

- Audio Buxif;

GPIO konTakTH.

Junst mouatky poOotu 3 naHoro Mikpo- EBM HeoOxigna SD-kapTka, 13
3aBAHTAKEHOIO ONEpallfHOI cUCTEMOI0. PEKOMEHyeThCs BUKOPUCTOBYBATH KapTy 3
o0’emom mam’saTi Big 4 no 32 I'b. Jlns opranizauii iHTEpdeicy 3 KOpUCTyBauem
HeoOX1THUMT MoHITOp, 3 poz’emom HDMI, DVI ab6o RCA, kabenp 3 gaHUMH
iHTepdeiicom, USB-knaBiarypa 1 USB-muma. be3symoBHo, Raspberry Pi €
NOBHO(YHKIIOHATBHUM KOMIT'IOTEpOM. BiH Bosojie BciMa aTpuOyTaMu CHOpPaBKHBOTO
KOMI'IOTEpa: BUAUIEHUM MPOLECOPOM, NaM'sTTI0 1 rpadiuHuM JpailBepoMm Jis
BuBeaeHHs yepe3 HDMI. Ha HboMy HaBITH Mpaltoe crieniajibHa Bepcisd ornepariiHoi
cuctemu Linux. Tomy Ha Raspberry Pi merko BcTaHOBUTH OUIBIIICTH MpOTrpaM Jis
Linux. Bapro Tpoxu mompamtoBatu - 1 Raspberry Pi MokHa BHUKOpHUCTOBYBaTH SIK
MOBHOIIHHUY MeJia-cepBep ado eMyssTop Bifeoirop. Xoua B Pi 1 BiACYTHSI BHYTPILIHE
CXOBHIIIE JaHUX, HAa [IbOMY KOMI'IOTep1 MO>KHAa BUKOPUCTOBYBAaTH CMapT-KapTH B SIKOCTI
bnem-naM'saTi, sika OOCTYyroBy€ BCIO cuUCTeMy. TakuM YMHOM, MOXKHA IIBUIKO
3aBaHTAXyBaTH JJIs HAJIArOJKEHHS Pi3HI BepcCli onepaliitHoi cucTeMu ad0 MpOrpaMHUX
oHOBJIeHb. OCKIJIBKU II€H IPUCTPIi 3a0e3neuye He3alleKHe 3’ €THAHHS 0 MEPEXKi, HOTo
MOKHa HaJlalTOBYBaTH 1 Juis aoctyny no SSH, abo mocunaru Ha HbOro ¢aiau mo
nporokoiry FTP.

Raspberry Pi qis po6otn motpibHO moctiiiHa Hanpyra SV, Ouisl Toro, podora
naHoi Mikpo- EOM 3aBepiiyeTbCs NpPOrpaMHUM MPOLECOM - AK Y 3BUYAMHOIO
koMiT'roTepa. Raspberry Pi ckimagHo mepeHOCHMTH 3 MICIS Ha MicClie, TaK SIK BU HE

3MOYKETE MPOCTO BCTABUTH B HHOTO JIB1 OaTapeiiku AA. J{ns poOOTH 1bOTO KOMI'tOTEpa
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HEO0OX1IHO 3a0e3neunT Oe3rnepediiiHe KUBJICHHS, a TaKOX IMIJAKIIOYUTH JI0JATKOBE
oOJnaJiHaHHS, sIKE TapaHTYE MOJaqy MOCTIHOTO CTPpyMYy.

VY Raspberry Pi € BOynoBanuii Ethernet-nopT, sikuii 3a0e3mneuye nerkuil JOCTyM
0 OyIb-SKOi Mepexi 1 MpakTUYHO He BUMarae HacTpoiku. [IpoBectu Oe3apoToBHUt
Iatepuer na Raspberry Pi Takoxx He ckiajae TpyAHONIB: AN I[bOTO JIOCTATHBO
npuadatn USB-amanrep mins Wi-Fi 1 BcTaHOBUTH BiAMOBIAHKM fpaiiBep. Sk TiIbKH 11€
3p0o0JIeHO, MOXKHA TPUCTYNATH JO BUKOPUCTAHHA ONEpAIiiiHOI CcHUCTeMH ISt
MIIKITI0OYEHHS 710 BeO-cepBepiB, oopodierrro HTML a6o mpocto mo-HeOyap mucatu B
InTepueri. Takox Raspberry Pi MokHa BHKOPHUCTOBYBAaTH SK JJIi CTBOPEHHS
BIpTyaJIbHOT MPUBATHOT MEPEXKi, TaK 1 B IKOCTI cepBepa apyKy [2].

2.1.2 Kontpoaep Arduino

[MTopisuiotoun 1iatu Arduino i Raspberry Pi mae cenc Bimpa3sy ckasaTu, IO
wiatd Arduino - e MiKpOKOHTpOJIEpH, a He TIOBHOIIIHHI KoMm'toTepu. Ha HuX Hemae
ornepamiiHoi cuctemu sK Takoi, Arduin0 mPOCTO BHUKOHYE KOM, IHTEPIPETYETHCS
npoiuBko. B nmaHomy BuMangky, BiACYTHI 0a30BlI 1HCTPYMEHTH, IO HaJAIOThCS
OmepallifHoI0 CHCTEMOIO, aje, 3 IHIIOro OOKy, Take Oe3rmocepeHe BUKOHAHHS
HECKJIAJTHOTO KOy MPOTIKAE MPOCTIille, a Mpu poOOTI HE BUHUKAE HIAKUX 3aTPUMOK,
SKUX TTIOMHJIOK, TTOB'SI3aHUX 3 OTEPAIiifHOI0 CHCTEMOIO.

OcHoBHe npu3HadeHHs wiatu Arduino - B3aeMoiisi 3 CEHCOpaMU 1 MPUCTPOSIMH,
tomy Arduino BiAMIHHO TIAXOMUTH IS amapaTHUX IMPOEKTIB, [i¢ MOTPIOHO MPOCTO
pearyBaTy Ha Pi3HI CUTHAJIM CEHCOPIB 1 pyuHe BBeJeHHA. Moe 37aTUCs, 10 B I[bOMY
HEMae HIYOro 0coOJIMBOTO, MPOTE Ha AUl Arduino - CKJIaJHa BUBIpEHA CUCTEMa, 3HAUHO
MOJICTIIY€E YIIPABIiHHS MPUCTPOsiMU. BoHa BIAMIHHO MIAXOIUTH caMme IS OopraHizailii
B3a€MO/IIi 1HIIMX MPUCTPOIB 1 BAKOHABYMX MEXAHI3MIB, JI€ OlepaliiiHa cucTeMa IpocTo
HE MOTPiOHO, Tak SK MOBa ijJe MPOCTO TPO OTPUMAHHS CUTHAIIB 3 CEHCOPIB 1
pearyBaHHI Ha HUX.

Sk mpukiIaz XapakTEpPUCTHK HABEJEMO OCHOBHI XapaKTEPUCTUKH HaWOLIbII
NOMYJISIPHOIO 1 YHIBEpCAJIbHOI cepii KoHTposepiB Arduino - Uno:

- MikpokoHTposiep ATmega328;

- poOoua Hampyra 5 B;
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- pEKOMEH]I0BaHa BxijHa Harpyra 7-12 B (rpanuune 6-20 B);

- 14 xoHTaKTIB 17151 U(GPOBOTO CUTHATY (6 3 IKMX MOXYTh BUKOPHUCTOBYBATHUCS
sk Buxoau 11IM);

- 6 AHaI0roBHUX BXOJIB;

- TOCTiiHUI cTpyM Juia Buxony 3.3 B 50 MA;

- Flash-mam'site 32 K6 (ATmega328);

- O3V 2 Kb (ATmega328);

- EEPROM 1 K06 (ATmega328);

- TakToBa yactora 16 MI'11;

- po3Mipu 68,6x53,4 mm;

- MOCTIMHMM cTpyMm uepes BXia / Buxig 40 MA.

Arduino Uno wmoske mpaioBatd sk Big USB  migkimrodeHHs, Tak 1 BIJ
30BHIIIHBOIO JiKepena: Oarapeiiku abo 3BHYAMHOI eNeKTpudHOoi Mepexi. [[xepeno
BU3HAYAETHCS aBTOMaTU4HO. [1naTdopma Morke mpalroBaTi Npy HAsBHOCT1 HANPYTH BiJ
6 o 20B. OnHak npu Hanpy3i MeHile 7 B pobota Moxke OyTH HECTIHKOIO, a Hampyra
outbiie 12 B mMoe MpU3BECTH 10 MEPETPiBY 1 MOMKOKEHHA. OTKe N1ama3oH HANpyT
JUTsl HOpMasibHO1 poboTu Mae O0ytu: 7-12 B.

Ha Arduino nocTynHi HaCTYIHI KOHTAKTH JIJIsl AOCTYIY JI0 JKUBJICHHS:

- Vin Hajae TOM ke BOJBTAXK, IO BUKOPUCTOBYETHCS JIJISl )KUBJICHHS TIAT(HOPMH.
[Tpu migknrouenHi yepe3 USB Oyne nopisHioe 5 B;

- 5V nagmae 5 B He3ane:xHO BiJ BXiJHOI Hampyru. Ha miii Hampysi mparoe
npouecop. MakcumanbHUM JONMYCTUMHUH CTPYyM, SIKAW MOXXHA OTPUMATH 3 JaHOTO
KOHTAaKTy - 800 MA;

- 3.3V Hamae 3,3 B. MakcuMaJbHUN JONYCTUMHUN CTPyM, SIKUH MOXHA
OTPUMATH 3 JAHOTO KOHTAKTy - 50 MA;

- GND - 3emis.

Arduino nounHae BUKOHYBATH KOJ BiApa3y MICis BKIIOYCHHS 1 MPUITUHSIE pOOOTY
BiJIpa3y, SIK TUIBKM BIJKIIOUUTH TUIaTy BIJ JPKepesa >KUBICHHSA. II00 pPO3IMIUPUTH
dbyHKIioHan npuctporo 3 Arduino, HEOOXITHO MIAKIIOYUTH TepudepiiiHl mpucTpoi

Oe3mocepelHb0 10 KOHTakTiB camoi miath Arduino (puc. 2.2), abo m0 miar
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posmupenHs s Hel. s Arduino iCHYHOTH COTHI Pi3HOMaHITHUX MOJYJIB, KOXKEH 3
SKUX TPU3HAYCHUW IS BHPIMICHHS CIenu(iuHoro 3aBHaHHS, MOXE B3a€EMOIIATH 3
TAMH 9H IHIIAMH CEHCOPAMH, a TaKOX 3 IHIIUMH MOAYJSMHU, SKI pa30M YTBOPIOIOTH

MOBHOIIHHUHN Kepyrouunii 010k [4].

Pucynok 2.2 - Kontposiep Arduino UNO

Haxanb, cuctema Arduino 0e3 nomaTkoBux Moaudikaliii He MPUCTOCOBaHA

1151 poboTu o Mepexi intepHet. 1100 BcTaHoBUTH HajiliHE 3'€JTHAHHS BOHA BUMarae

a00 MIAKIIOYEHHS JOJATKOBUX MOJYJIB J0 TUIaTH, a0 BUKOPUCTAHHS MOAMQIKAIIMA

miatdopmu 31 Bigpa3y BOYJOBaHUMH HEOOXITHUMH MOIYJISIMH. SIK B3Ke€ TOBOPHUIIOCS

Buie, Arduino Moxe MaTH BEJIHMKY KIJIbKICTh CYMICHMX MOJIYJIIB.

2.1.3 O0rpyHTYBaHHSl BUKOPUCTAHHS KOHTpoJepa Arduino

OcHoBHa 3a7a4a B I[bOMY MPOEKTI MoJjsiraja B oOpoOIll CUTHANIB 13 CEHCOPIB

nojaineina nepenaya ii Ha Be6 cepsep. [lnargopma Arduino mpocta B 06CIIyroByBaHHi 1

HE BUMOIJIMBA B kuBJeHHI. Y cepenouili Arduino IDE, BpaxyBaBmwu Te, 110 HaM



19

MOTPIOHO aBTOHOMHA po0OoTa IIaTGOpMU, MOKHA CKJIACTH JIICTHHT TPOTpaMu, SIKUM
J03BOJINTh BUKOPUCTOBYBATH HPUCTPIi, NPU LbOMY HE BUKIIOYAIOUU 1 aOCOJIIOTHO HE
BTPYYalOUHCh B IOro poOoTy.

Hapenemo aprymeHntu Ha KopucTh IiaTgopmMu Arduino B MOpPIBHSHHI 3 MIKPO-
EOM Raspberry Pi. OCHOBHMMH ITIOCaMU JaHOTO OJHOIUIATHOTO KOHTpOJepa B
nopiBHAHHI 3 Arduino € TpOIYKTHBHICTb, Oararo3alaqHiCTh 3pY4HICTH POOOTH 3
IHTEpHETOM, HAsSBHICTh BHOOPY MOBH MporpamMyBaHHs, poOOTa BiJI€O, 3BYKOM 1
KOMI'IOTepHUM 30poM. HenomikaMu - MIBUAKICTh peakilii B MIBUAKOIIIOUUX MPOEKTaX 1
KOpPOTKa TPHUBANICTh pOOOTH B aKyMyJsiTopa. 3 IepeBar JaHOr0 MIKpPOKOMII'IOTepa
HaM MO’K€ 3HaJOOMTHCS 3pYUHICTb pOOOTH 3 JaHWMHU 3 IHTEPHET NMPOTOKOJIAMH, ajie
1HII1 TiepeBaryu B JlaHid poOOTI HaM abCOMOTHO HE KpUTH4HI. [0 TOro %, 3 Oorjsay Ha
cotHi MA, ski Raspberry Pi cnoxuBae mnpu cBoili poOOTI Ha HOpMalbHE
(yHKILIOHYBaHHSA, AOLUUIBHICT BHUKOPUCTAHHS JAHOTO MIKPOKOMI'IOTEPA CXOAMTH
HaHiBelb. Jlo Toro x, Raspberry Pi nns edekTUBHOT B3aeMOil 3 pI3HUMHU MPUCTPOSIMU
BHMarae cretiajJbHoOro mporpaMHoro 3adesnedyeHns. Bukopucrtanss nanoi mikpo- EOM
BUIIPABJIaHE TPU BHUPIIMIEHHI TaKWX 3aBJaHb, sKI OyJOo O JIOTYHO BUKOHYBAaTH Ha
NEPCOHAIBHOMY KOMIT'FOTEPI.

Otxe kpammm BHOOpPOM i J1aHOi cucteMu Oyze BuOip koHTpojepa Arduino

UNO.

2.2 Bubip 00’exTa nepeaavi 1aHux

BiamoBimHO 10 BHUXITHUX JaHUX Ta OOpPaHOTO B TOMEPEIHBOMY IYHKTI
KOHTpoJiepa 00’€KT Mepenayl JaHUX MOBUHEH BIAMOBIJATH JBOM T'OJOBHUM BHUMOTaM:
miaTpuMKa npoTtokony mnepenadi ganux Wi-Fi 802.11n, intepdeiic mis B3aemomii 3
koHTpoaepom Arduino UNO.

[IpoBiBIIM aHAJI3 JOCTYMHUX HA PUHKY MOAYJIIB, OyJIO 3HAWAEHO TUIbKU OIMH,

SKUH 3a]I0BOJIbHSIE TIOCTABJIEH] BUIIIE BUMOTH - MOAYJb ESP8266.
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2.2.1 Monyas ESP8266

ESP8266 - me MikpokoHTposiep, po3poosieHuit B 2014 pori 1 BUIYCKAEThCS
komnaniero Espressif Systems - xutaiicbka kommnanis 3 Illanxato. Bin sBisie co6oro
MepexeBe pimeHHs 3 Wi-Fi-tpaHcuBepoM Ha 0OpTy IUIFOC MOXKJIMBICTH BUKOHAHHS
3aIMHUCYIOTHCS B HOTO Mam'siTh JOJATKIB.

Icaye 6e3niu momudikamiii miar, imeHoBanux 3a3Buuaid Big ESP-01 mo ESP-12

3o00paxkeHHst Mo dikaliid MOAYJIiB MOKHA MEPETJIsIHYTH Ha puc. 2.3.

ESP-10
Pucynok 2.3 - Moaudikarii Momyns

ESP8266 Cnenudikarnis ESP8266:

- Hampyra xuBjieHHs: 3,3 B;

- eHeprocnoxuBaHHs: 10 MKA ... 170 MA;

- (¢uem-naM'sath: 10 16 M6 makcumyM (3a3Budaii 512 k0);
- mporuecop: Tensilica L106, 32 6ir;

- MBHUIKICTH mporiecopa: 80 ... 160 MI'w;

- O3V:32 k6 + 80 k0;

- TIOPTHU BBEJICHHS-BUBEIACHHS 3arajbHOTO MPU3HAYCHHS,

- AIII: 1 BBegeHHs 3 po3ainpHOIO 3MaTHICTIO 1024;
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- marpumka 802.11: b/g/n/d/elilkir;

- MakcumalibHe uyrcio migkiaodeHs TCP [5].

Buxonsun 13 gaaux crnerudikarii BUIHO, IO CIIOKUBAHHS €HEPTil 3MIHIOETHCS B
Jy>Ke IMPOKOMY Jlialia3oHi - MpH Mepeiadl Ha MOBHIM MOTY»KHOCTI BOHO CTaHOBUTH 170
Migiamrep, a B peXXuMi cHi - Bcboro 10 mMikpoammep.

ESP8266 po3pobnenuil Tak, M0 BiH MOK€ BUKOPHCTOBYBATH MITKIIOYCHHUH 10
HBOTO MOMAYJh MaM'aATi 1 Iie 3a3Buuail ¢uem-nam'ste. Lle IMiaKOM M0CTaTHBO st
BUITAJIKIB KOJIM JOJIATOK 3alHCYy€ B MaM'siTh CBOI HACTPOMKKU abo Beme Oyb-sKoi Jjor
JaHWX, ajie SIKIIO Balle JOJaTOK 3alHCy€ CBOI JaHi 3aHajATO IIBHJKO, ITaM'dTh
He3a0apoM TMepecTaHe MpaloBaTH, OCKUIBKK KUIBKICTh IMKIIIB TMEpe3amucy Imam’sTi

ctagoButh 10000.

2.3 Bubip naTumnkis ais 300py indgopmauii

Cnuparourch Ha BUXITHI JaHi, U1 CTBOPEHHS CHUCTEMH HEOOXigHO IiaiopaTv
JATYMKH, K1 O 3a0e3Meunu BUMIPIOBAHHS MapaMeTpiB HABKOJIMIIHBOIO CEPEIOBUILA
(Temneparypy, BOJIOTICTh MOBITPsI, OCBITIEHICTB).

[Ticnst mpoBeaeHHsT NOCTIKEHHS] MOKIIMBUX BapiaHTIB JaTYWKiB, OyJnd BUOpaHi
KOMOIHOBaHMU JaT4MK Temmeparypu Ta Bojorocti DHT22 Ta paTdyumk OCBITIEHOCTI
BH1750.

2.3.1 JlaTtunk BoJiorocti Ta temneparypu DHT22

JlaTuuk cKianaeTbes 13 ABOX YACTUH €EMHICHOTO JaTyUMKa TeMIepaTrypu Ta
rirpometpa. [lepmmii BUKOPUCTOBYETHCS [JIi BUMIPIOBAHHS TEMIEPATypH, APYTHHA -
JUTSL BOJIOTOCTI MOBITPs. Takoxk B B JaTYMK BMOHTOBAHUN MPOCTUM aHAJIOTO - HU(PpOoBUiA
NEPEeTBOPIOBAY SIKMI JO3BOJISIE 3YMTYBaTH 3 JaTuvka LUPpoBuil curHail. bynoBy

JaTYMKa MOKHA MEPETIIHYyTH Ha puc. 2.4
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2 4

DHT22 pins ~. &

1 VeC o 2P
2 DATA Vo Vs S
3 NC i Wl i,
W ¥y N

4 GND LN

~

Pucynok 2.4 - Moaudikanii Moayss

JlaT4uk Ma€ HACTYIIHI TEXHIYHI XapaKTePUCTUKHU:
- CTpyM CHOXHBaHHS - 2,5 MA (MakcMMallbHE 3HAa4€HHS NpPH MEPETBOPEHI

JAHUX);

JKUBJICHHA 3 - 5 B;

Jiana3oH BUMiproBasibHOI BoJsiorocTi Bij 0% g0 100%;

noxuOKa BUMIPIOBaHHS BOJIOTOCTI Bil 2% 10 5%;

Jiana3oH BUMiproBaHHs TemiiepaTtypu Bin -40 o 80 °C;

MoXuOKa BUMIpIOBaHHS TemnepaTtypu 110 2%:;

JATYUK 3IaTHAN poOUTH OJHE BUMIpIOBaHHSA 3a 2 cexkyHau. Yactora — mo 0,5

I';

rabaputHi po3Mmipu: 15,1 MM noBxHHA, 25 MM LIUPHUHA, 5,5 MM BUcCOTA [6].
2.3.2 JlaTumk ocBitiieHocti BH1750

Hatuuk Ty BH11750FVI - oqun 3 HalinommpeHImmX B Cy4YacHId eJeKTpOHIII
Ta eleKkTpoTexHiumi. Moro mepeBara B wuuppoBoMy iHTepdeiici, skmil K03BOISE
BUMIPIOBATH  OCBITJIEHICTh y Jlfokcax 1 [ae MOXIMBICTh MpaliOBaTH 3
MIKpOKOHTpoJiepoM 1o mnporokony [2C. Manuit po3mip gatyvika poOUTh HOTO

HE3aMIHHUM B Cy4YacHIii MOOYTOBIN €IEKTPOHIIL.
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Ax uyrnuBuii enement aatunka BHI11750FVI Buctymae dotomion (bh1750),
npuiiMad ONTUYHOTO BUIIPOMIHIOBAHHS, KWW YJIOBJIIOE CBITJIO 1 MEPETBOPIOE HOro B
€JEKTPUYHUNA CUTHAJL.

JlaTuuk Ma€ HACTYMHI TEXHIYH1 XapaKTePUCTUKHU:

- HaIlpyTa XHUBJIECHHSA: 5 B;

- iaTepoeiic: 12C;

- AIIIL: 16 biT;

- TouHicTh: 1 JItokc;

- YyTTeBICTh: 65536 rpanariii;

- KajiOpoBKa: HE MOTPIOHA;

- rabaputHi po3mipu: 19x13x2 mwMm [7].

BynoBy natumka MokHa MEperIsiHYTH Ha pucC. 2.5.

-0
L (B

- -—
- .o

w BH1750

—

-:«g-ﬁfzh -
= Eéng., e

LA ALK

Pucynox 2.5 — ludposwuii naruuk ocitaenocti BH1750

2.3 Bubip nporpamHoro 3aée3ne4eHHsi CEPBEPHOI YACTHHH CUCTEMH

JUig BUOOpY CKJIAJOBUX JAHOI CUCTEMH, KOPOTKO, PO3IJISIHEMO OyAOBY MeEpexi

[HTEpHET, TEPMIHOJIOTIIO TA OCHOBHI ii CKJIaJI0BI .
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Mepexa [HTepHET TpencTaBise COOOI BEIHMKY KITBKICTH KOMIT FOTEPIB, SKi
3’€JIHaH1 OJIUH 3 OJJTHUM KaOeJsiMH, a TaKOX pajiloKaHajJaMH, CyITyTHUKOBUMH KaHajlaMu
Ta IHIOIUMU MeToaaMu 3B’s3Ky. OnHak, sK BiAOMO, OJHHUX JIMIIE MPOBOJIIB abo
pamioXBUIIb JJIA Tiepeaadi iHpopMarllii HeJJOCTaTHhO: CTOPOHA, sIKa Bimgae iHGOpPMAIIii0
Ta CTOpOHa, sfKa TpuiiMae iHGOpMAII0 TOTPIOHO  JOTPUMYBATHUCS  PSIY
JIOMOBJICHOCTEH, SIKI JIO3BOJIAIOTH YITKO perjaMeHTyBaTH TNepenady JaHux 1
rapaHTyBaTH, IO I Tepedada Mpouae O0e3 CHoTBOpeHb. Takuil Hadlp mpaBuil
HA3MBAETHCS IPOTOKOJIOM Tepeaaui.

Jlis pi3HUX IIeH ICHYIOTH Pi3HI MPOTOKONH. Po3rmsiHemo Toi sikuii Oyaemo
BUKOPHCTOBYBATH, SIKUI B CBOIO YEPry BUKOPHUCTOBYeTbCs y Web - mporpamyBaHHI.
Takum 17151 Hac € mpotokodl TCP, a tounime HTTP sxuii 6a3yetscst Ha TCP. IIpoTokon
HTTP came BUKOpUCTOBYEThCS Opay3epamu 1 BeO-CepBepaMu.

Bynp-sikuii KoM’ roTep, AKui niakiaoueHui 10 [HTepHeTy 1 6axkae 0OMIHIOBaTHCS
iHopMmalier0  MOBMHEH Matu  Jeske  yHikambHe iMa, abo  IP-ampecy.
Cepennbocratrctuuda [P-agpeca Burisigae HacTynmHUM 49uHOM: 127.12.232.56.
3a3Bu4all JIOJAAM JOCHUTHh HE3pydyHO mpaunroBatu 3 [P-agpecamm nHanpsmy. Jlocuts
MPOCTIIIE 3armaM’sITOBYBaTH CHUMBOJIbHE 1M s, HDK HaOip uucen. [1[o6 monermurtu
po6ory 3 Inurepnerom, Oyno mnpuaymanHo cucremy DNS. 3arampHocBiTOBa DNS
MpeJCTaBiisgie COO0K PO3MOAUICHY 0a3y JaHUX, sfKa 37aTHA MEPETBOPIOBATH JOMEHHI
iMeHa mammH B iX IP-agpecu. Ilpu BukopucrtanHi DNS Oyap-sikuil KoM 'ioTep B
Mepexi 1HTEpHET Moke MaTth He Tulbku IP-ampecy, a i cUMBOJIbBHE 1M’sl, SIKE MOXKE
BUTIJIAJIATH HACTYITHUM YHHOM: WWW.example.com.

CepBep - MEBHUII KOMII'IOTEP B MEpEX1 IHTEPHET, SKUU Ja€ 3MOry IHIIUM
KOMIT'FOT€paM BUKOPHUCTOBYBaTH cebe B SK “‘TocepeaHuka” MmijJg dYac mepenadl
iH(popmarrii. CepBep SABISETHCSA MAIIMHOIO, SIKa MOXKe MaTu Jekiibka [P - agpecis, HIOM
1€ HE3aJIeKH1 CUCTEMHU HE3AJIEKHUX CUCTEM.

[Topt - neskuil iAeHTU(IKATOP OporpaMmy, M0 MAa€ HA METI OTPUMYBATH 3
InTepuery nani. Bynp - sika mporpama, sika IparHe nepefaTd JaHl 1HIIIH, MOBUHHA

3HaTH HOMEp TOpPTy, 3a SKUM 3aKkpiluleHa I1HIIA. 3a3BUYail KOXXHOMY CEpBICY
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MpU3HAvYaeThCsl (PIKCOBAHUM HOMEp MOPTy. TpaauliiiiHo BeO-cepBepy BUALIIETLCS TOPT
3 HOMepoM 0.

MepexeBuii cepBic - IIe Tporpama, sKa Mpamoe Ha cepBepi 1 3alMaeThCs
00CITyroByBaHHSI PI3HOTO POAY KOPHUCTYBadiB, SIKI MOXYTh JO HEi TMiIKITIOYUTHUCS.
Tunosi npukianu - Be0-cepsep, a Takox FTP- 1 telnet- cepsepu.

[IpoBaiinep - oprasizaiisi, 1[0 Ma€ B HAsABHOCTI IEBHY KUIBKICTh MOJEMHHUX
BXO/IIB, JI0 IKUX MOXYTb MIJIKIIOUATHUCS KOPUCTYBaYi 715l JOCTYyNy B IHTepHET.

XOCTUHT-TIpOBalJiep - Opradizaiis, fKa Ma€ MOXIIUBICTh CTBOPIOBaTH Ta
IPOJ/IaBaTH XOCTHU KJTIEHTaM 3a MeBHy 1uiaty [8].

2.3.1 Orasia nomyJIApHUX BeO-cepBepiB

3a JaHMMM CTaTUCTHUYHUX AaHuX npoekty W3techs, 6inbm 80% BeO-moaaTkis i
CalTIB MpalOIOTh Ha cepBepax 3 BIAKPUTUM BUXIIHMM KojaoM. He mapemHo came 3
«JIOMIHYIOYUMH MEpPEKaMU» YacTillle TOBOPATh MPO BIAKPHUTI BHUXIJIHI KOIH, KOJHU
3aXOJHTh pemTy Linux Ha pUHKY.

PosrnsHemMo HaWOUIBII PO3MOBCIOKEHI Ta MOMYJISIPHI, NpPEeACTaBlieHl, BeO-
cepBepH.

Apache sBiseTbCs BIIKpUTUM BEO CEpBEPOM, 3aBASIKM YOMY MOXKHA
BHKOPHCTOBYBAaTH Ha PI3HMX oOmepaliiHux cucremax Takux sk Windows, Novell
NetWare a6o UNIX. Jlanuii BeO-cepBep € HaWOUIbII MOMYJSIPHUM, YacTKa MHOro
BUKOPHUCTAHHSA Cepejl YCIX THIIMX BeO-CepBepiB CTAHOBUTH OJIN3BKO 55%.

Beb6-cepBep Oyiio ctBOpeHO B 1995 poky, He3aleKHUMH PO3POOHUKAMU
ciiiBroBapuctBa «Apache Group». Apache - camocrtiiiHa, HeKOMepIIiiiHa po3poOKa, siKa
BUTBHO PO3MOBCIOKYEThCS. [liaTpuMye OaraTo MOMKIMBOCTEH, OIIBIIICTh 3 SIKUX
peai3oBaHO CKOMIMTHOBAHUMU MOMAYJISIMH, IO PO3IIUPIOIOTH HOro (QyHKITIOHAI.
JlanoMy BeO-cepBepy JMAOCTYIHI 1HTepdeicH, sK1 J03BOJISIOTH MIATPUMYBATU MOBHU
nporpamyBanHsi Perl, Python, i PHP. Croau x BKiroueHM MOMyJb NJisi apXiByBaHHS,
SAKUW PO3pOOJICHNI 100 3MEHIIUTH PO3MIp JaHUX, SKI MepeaaroThesa. Mae (yHKI0

BipTyaJ'ILHOFO XOCTUHI'Y, dKa A03BOJIsI€ OAHHM BCTAHOBJICHHSM O6CHYFOBYB21TI/I
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JeKinbKka pi3HUX caitiB. CepBep BHKOPUCTOBYIOTH JUIsl Tepefadi CTaTUYHHUX Ta
nrHaMigyHEX Web-cTopiHOK B Mepeski iIHTEpHET, BUKOpUCTOBYOUYHM ITpoTokosl HTTP.[9]

Hanuii BeOG-cepBepoM OyJio 3IrpaHO BU3HAYAJIbHY POJIb HA MOYATKOBOMY €Talll
pO3BUTKY IHTEpHETY 1 HaBITh 3apa3 BIH NPOJOBXKYEe OyTH HAWMOMYJSIPHIIIUM BeO-
CepBEPOM.

Nginx npeacranisie co6oro HTTP-cepBep, 3BOpOTHINM NpOKCi-cepBep, MOMITOBUI
npokci-cepep, a takox TCP/UDP mpoxci-cepBep 3araibHOrO MpU3HAYEHHSA. 3 TOTO
4yacy BIH TMOYaB HAOWpaTH MOIYJISPHICTh 3aBISIKA CBOIH JIETKOBAXKHOCTI 1 MOXKJIMBOCTI
JI0 MIPOCTOr0 MAcIITa0yBaHHS Ha HE JIyKe MOTY>KHUX MallluHaX.

Nginx 4yaoBo cebe MOBOAUTh MNpU BIAJadl CTAaTUYHOTO KOHTEHTY 1
CIPOCKTOBAaHMM TaKUM YWHOM W00 TiepefaBaTH JAMHAMIYHI 3alUTH 1HIIOMY
IpOrpaMHOMY 3a0€3MEeUYEHHI0, A oanbHo1 00poOku. 1lle oaHiero oro nepeBaroro €
MOXJIHUBICTh oHO4YacHO1 pobotu 13 10000 3’enqnannsmu. Tomy Ha naHuil BeO-cepBep
JIOCUTh YaCTO MOKJIAJAA€ThCS BUOIP 3aBISKH HOro e()eKTUBHOMY BUKOPHUCTAHHI PECypCiB
Ta MBUIAKUM BIATYKaMm IIiJi HABAaHTAXXCHHSAM, a TaKOXX Yepe3 MOXKJIHUBICTh MOro
BUKOPDHCTAHHS SK IpOKci-cepBep Ta BeO-cepBep. Ha naHuii MOMEHT BiJICOTOK
BUKOPHUCTAHb JJAHOTO BeO-cepBepa CTaHOBUTH Om3bK0 15% [9].

2.3.2 Orasn 6a3 naHux 1/ 30epe:keHHst ingopmanii

JIronchka AiIBHICTH, sAKa OyJla CcHpsMOBaHa I8 3HAXOKCHHS METOIIB
CTPYKTypyBaHHs 1H(oOpMaIlii, MpuBela 10 CTBOPEHHS CICMiaIbHUX IPOTrPaMHUX
KOMITJIEKCHHX PIIIeHb - cucTeMaM yrnpaBiiHas 6azamu ganux (CYB/).

OcobmuBictio CYB][ € nasBHicTh mpouenyp. ani npoueaypu 3abe3neuyroTh
BBEJICHHsI, 30epiranHs Ta onuc cTpykrypu iH(opmariiii. Cucremu, mo 3ade3nedyBaiu

naHi PyHKIIT 13 JaHUMH CTaJIM Ha3UBaTU OaHKaMu JaHuX, a moTiMm 6a3zamu nanux (BJI).

3a cnocoOoM oprasizaiii JaHUX 0a3W JJaHMX MOKHA PO3JAUIMTH HAa HACTYMHI
BUIN:

- iepapxiyHuil. J[aH1 mpencTaBiIsIOTBCA y BUIIISIAL JIepeBa, SKE CKIIAIA€ThCS 3
00'€KTIB pI3HUX pPiBHIB. M’k HUMHU PO3MIIIEH]I 3B'S3KH, SIKI MOEAHYIOTh MPEIOKIB 13

HallaJaKaMu,
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- pesiiiHui. 30epekeHHsT JaHUX BiIOyBa€ThbCs Y BUIJIAAI TaOauib. HaiOinb
BkuBaH1 CYB]] BUKOPUCTOBYIOTE caMe PESIIiHY MOJIEb JaHuX,

- o0'exTHO-opieHTOBaHUU. [lpencTaBieHHs naHuUX BiAOYBA€ThCS Yy BUIJISIL
00’ €KTIB;

- MepexeBuil. CX0Xuid 0 1€papXiduHOTO0, aje KOXKEH 00'€KT MOXKEe MaTH Oiibliie
OJTHOTO TIpEJIKa.

Ockinpky pessmiiiHi 0a3u JaHuX HaAMOLIBII BXKUBaHI, PO3IJISTHEMO KiJbKa
MONYJISIPHUX BapiaHTIB.

MySQL - sBisie€TbCS BUIBHOIO PENSAIIMHOI CHCTEMOIO YIIpaBJiHHS Oa3zaMu
naHuX. li po3poOKor0 Ta MiATPUMKOIO 3aiiMaeThest kopropariis Oracle. MySQL
BUKOPHCTOBYETHCS U1l Mayux 1 cepeanix gonatkiB. Jlany CYB]] BUKOPUCTOBYIOTH Y
BUIJISIZIL CEpBeEpa, A0 SKOTO 3BEPTAOThCA JIOKaIbHI 00 BIIIa€H] KIIEHTH.

MySQL € nocute rayukoro CYBJI, ockinbku 3a0e3neuye MIATPUMKY BEITUKOI
KUIBKOCT1 THUIIB TaOJUIb: KOPUCTYBadl MOXYTh BUOpatu sik Tabmuui tuny MyISAM,
10 MIATPUMYIOTh TOBHOTEKCTOBUI MOIIYK, Tak 1 Tabmuui InnoDB, mo nmiatpumyroTsh
TpaH3aKIlii Ha piBHI okpeMux 3anucis [10].

Hactynow posrinsaemo PostgreSQL, 1me He mpocto pensiiiiHa, a 00'€KTHO-
pensuiiHoro CYB/I. e mae i mesiki mepeBaru Haj iHmmMu SQL 0azamMu maHux 3
BIIKPUTUM BHX1THUM K0J1I0M, Takumu ik MySQL, MariaDB 1 Firebird.

dyHaaMEHTallbHA XapaKTEPUCTHUKA O0'€KTHO-pessliiHOol 0a3u JaHuX - II€
MIATPUMKaA OO'€KTIB 1 1X IIOBEIIHKH, BKIIFOYAIOUM THUIHA AaHUX, (PYHKIII, omeparrii,
nomeHH 1 iHaekcu. Lle pobuts Postgres mocuth rHyukuMm 1 HagiitHUM. Bin migTpumye
BEJIMKY KUIBKICTh TUIIB JaHUX MopiBHAHO 3 MySQL.

Hana CVYBJl cTBOpeHa 3 BUKOPUCTAaHHSM OO0'€KTHO-PEIAIINHOI MOJem, Ta
HNIATPUMY€E CKIIAIHI CTPYKTYpU 1 ILIMPOKUH CHEKTp BOYAOBAaHMX 1 OOYMOBIIEHHUX
KOPHUCTYBa4eM THITIB IAHUX.

3 HaAWOUIBII TOMYyNAPHUX pendmiiHux 0a3 mannx. KokHa 3 HUX Mae CBOl
nepeBaru Ta HeJoMiKU. BimTOBXYOUMX Bijl BUX1IHUX BUMOT MU MOKEMO 00paTu MIixXK
MySQL Ta PostgreSQL. BpaxoByroun To#t ¢akrt, 1m0 cucteMa, sika po3poOssiEThCs B

naHii poboTi, HEe oTpedye Oarato pecypcis, 3amummmo Bubip Ha MySQL. Takox, 1o
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nepesar, B KOpUCTh BUOOPY 0a3u nanux MySQL, MokHa BijiHecTH ToW (hakT, 110 AaHa

b/l cranmapTHO MiATPUMYETHCS OUTBIIICTIO XOCTHHT1B.

2.4 Bubip MeTo/1iB BiqoOpaskeHHs JaHUX

[Ticass oTpuMaHHS [aHUX TPO HABKOJMWIIHE CEPEIOBHINE 13 [aTYUKIB, Ta
30epekeHHs 1X B 0a3y JaHUX, IIOCTa€ 3aBJaHHs, SKE IOJISITaE y B1IOOpakKeHHI
3adikcoBanoi iHGopmaii. JlaHi MOXHA MPEACTaBUTH Y TaOJIMYHOMY BUIJISII, 34
JOMIOMOT 010 rpadikiB a00 HarpsMy BiJoOpa)xaTH OCTaHHIN 3a()1KCOBaHUM pe3yJIbTaT.

B nanuii yac dr0JCTBO JOCHUTH CUJIBHO TIOB’si3aHE 3 MeEpexero [HTepHeT Tomy
Oysi0 © 4yJOBO MPEACTaBIATH 1HPOpMAIlI0 Y BUIIISLAI BeO-cTopiHKU. Beb-cTopiHka
aBysie cobor iH(opMaiiitnuii pecypc mepexi IHTepHeT abo AOKYMEHT, JOCTYH 0
SKOTO MOXXHa 3JIACHUTH 3a JOMOMOIol BeO-Opaysepa. 3a3Buuail BeO-CTOpiHKA -
TekcToBUl (aitn y dhopmati HTML, sikuit 3aae kapkac CTOPIHKH, MIAKIIOYEHUN (paitn
31 ctuisiMa cTopiHku y ¢dopmati CSS, a Takox Moxe OyTH MIAKIIOYEHUN Qaitn B
dbopmati JS, B sAkomMy 3amMcaHuUM aaropuT™M [Jisi 3a0€3MEUEHHS 1HTEPAKTUBHOCTI
cTopiHkd. Jlauuii (aiinm Moxe MICTUTH B cOO1 MOCKIaHHS Ha (aiiau B IHIIKMX (opMaTax
(TeKCT BiZEO, ay/aio, 300pa)keHHs, MyJIbTHMEdia, BeO-Cy>)kOM Ta 1HIIE), a TaKOXK
riNeprnocuiaHHs, 3aBAsSKHA SIKUM, MOYKHA MEPEUTH Ha IHIII BeO-CTOpiHKH. [Hopmartis,
sKa B1JOOpaKaeThCsl HA CTOPIHII HA3UBAETHCSI KOHTEHTOM.

Beb-cTopinoku, ki 00'€THaHI CMUIHLHOK TEMOIO 1 AM3aHOM, Ta TMOB'S3aHi OJHA 3
OJTHOI0 TIOCHJIAaHHSIMH, CTBOPIOIOTH BEO-CaliT. B 3aJeKHOCTI BiJ CKIAAHOCTI CalTy
CTOPIHKHM MOXYTh Nepe0yBaTH Ha OJJHOMY a00 JIEKUIbKOX BeO-cepBepax, Kl B CBOKO Yepry,
MOXYTh OyTH PO3TAllIOBAHUMH B OJTHOMY JlaTa-IIEHTP1 a00 BiJajI€HO OJWH BiJl OJTHOTO,
4acTo B pi3HUX Kpainax [11].

OcTaHHIM YacOM IIMPOKOT0 PO3MOBCIOJIKEHHS 1 BUKOPUCTAHHS MOYall Ha0yBaTu
colliajgbHI MEeCeHIKepU. MeceH Kep sBJisie cOO00 Mporpamy, MOOUIBHUN J01aTOK a0o

BeO-cepBic, KUl 3a0e3redye MUTTEBUIM OOMIH MOBIJOMJICHHSIMH MK KOPHCTyBadamH.
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JlaHi 1o1aTKu po3pOOISIOTECS PISHUMU KOMIIaHIsIMU Ta BCTAHOBJIIOIOTHCS HA CMapT(OH
abo xomm’'rotep. B 3amexHocTi Bifl (yHKI[IOHATY KOXKHOI 13 Mporpam, B HHUX MOXHa
OOMIHIOBAaTHCA TEKCTOBUMH TOBIJIOMIICHHSIMH, BCTAaBJISTH B TEPENHUCKY CTIKEpH,
Hajcuiati (paitnm pizHUX (HopMatiB, CTBOPIOBATH TPYIU JUIS CHIJKYBaHHS Ta HaBITh
CHUIKYBaTUCA 3a JIOMOMOTOIO0 BiZIe03B’s13Ky. [lesiki MeceHmkepu, Ha CBOiM miuaTdopMi
JI03BOJISIIOTh CTBOPIOBATH OOTIB - MPOTpaMH, sIKi IMITYIOTh MOBEIIHKY JIIOJUHH, 3a
paHillle HamMCaHUM IPOrpaMHUM ciieHapieM. B YkpaiHi 10 nomyiasipHUX MECEH]IKEPiB
MockHa BigHecTH Viber, Telegram, Skype, Facebook messenges [12].

Otxe nist B1IOOpakeHHS JaHUX OyJeMO BUKOPUCTOBYBATH OIKMCAHI BHINE JBa
METO/IM - BeO-cTopiHKa Ta 00T MeceHkepa. Ha BeO-cTopinii OyaeMo BijoOpakaTu
JaTy OCTaHHBOTO OHOBJICHHS JaHUX, OKPEMO OCTaHHI MOKAa3HUKHU JATUMKIB, a TAKOX
CTaTUCTUKY TIOKa3HUKIB 3a MUHYJIUMWA JIeHb Yy rpadiyHOMY BUTIIAIL. B  sKocTi
MeceHkepa BudepeMo Telegram Tak sk BiH OJIMH 13 HAWPO3MOBCIOKEHINIUX Ta Ma€
HallKpally JOKyMEHTalll0 Mo po3pobui Oora. 3a JONOMOrO HBOTO OyaeMo

B1JIOOpa)KaTH OCTaHHI aKTyaJIbHI MOKA3HUKH 13 JATUUKIB.

2.5 BucHoBKH 10 po3aiiay

Y nmanomy po3aimi Oysio PO3TISIHYTO KOMIOHEHTHY 0a3y Ta MporpaMHe
3a0e3MeUeHHsI, sIKe HeOOX1IHE NI CTBOPEHHSI cucTeMu. B pesynbrari Oysno mpuiHATO
BUKOPUCTOBYBATH HACTYIHI PIILICHHS:

- KoHTposep: Arduino;

- MomyJib nepenayi qanux: ESP8266;

- nmaruuku: BH1750 - (natuuk ocBitinenocti) DHT22 - (natuuk BoJorocti Ta
TeMIepaTypu);

- BeO-cepBep: Apache;

- 0aza manux: MySQL;

- BIJIOOpaXKeHHS JaHUX: BEO-CTOPIHKA, COIIaIbHUIM MECEHIKED.
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Posrnsg mpoBoauBCs cepel HAMOUIBII MOMYJSIPHUX PIIIEHb 3 ypaxyBaHHSM

BI/IXiI[HI/IX JaHUX CUCTCMH Ta ,ZIOCTYHHOCTi KOMITOHCHTIB.

3 PEAJIIBAIIA CUCTEMMU 360PY, 3BBEPI'AHHSA TA BITIOBPAYKEHHS
IH®OPMALII PO HABKOJIMIIIHE CEPEJIOBUIIE

Po3poOka cucreMu BUMAara€e 4YiTKOTO Ta CTPYKTYpPOBAHOIO MiAXOAY 1O ii
cTBopeHHS. DYHKIIOHATIBHY CXEMy CHUCTEeMH MOJKHA MeperisHytd Ha puc. 3.1. B

JaH1i yacTHHI poO0TH OyJie PO3IIIAHYTUN OETAHUM MPOIEC CTBOPEHHS CUCTEMH.

Koutponep

]

| =
Beb-cepeep <:> =

g  § =

Beb-cTopiHka Cepeep
MeceHaxepa

MeceHoxep

Pucynok 3.1 - ®yHkiioHagpHa cXeMa CUCTEMHU
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3.1Peanizanisi 300py indopmanii

B eramni 300py iH(pMalrii npuiiMarcTh ydacTh KoHTposiep Arduino, gaTamuk
Bostorocti moBitTpss DHT22 ta natumk oceiTinernocti BH1750.

Jatuuk DHT22 mae 4OoTHpPU KOHTAKTH 3 SIKUX BUKOPUCTOBYETHCS TIILKU TPH.
[lepmmii KOHTaKT BIAMOBIIAE 3a KUBJICHHS aTYMKa, IPYTUd - BUBLA JaHUX, TPETIH -
HE BUKOPHCTOBYETHCS, YETBEPTUH - 3eMJisl. [Ipu miaKimroveHi JaT9nKa MK BUXOIaMH
JKUBJICHHS Ta BHWBOJOM JaHUX TOTPIOHO PO3MICTHTH MIATATYIOUUH PE3UCTOP
HoMiHasioM 10 kKOM. CXeMy MiJIKJIFOUEHHS JIAaHOTO JaT4rKa 10 KoHTposiepa Arduino,

MO>KHA MEPETISIHYTH Ha puc. 3.2.
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Pucynok 3.2 - Cxema miakmtouenns gpatunka DHT22 no konTponepa Arduino

[Ticnst migkiIOYeHHsT JaTyuka J0 KOHTpoJepa.l0 HEOOXITHO 3amporpamyBaTh
KOHTPOJIEP JJIsl 3HITTSI MOKA3HUKIB 13 HaTyuka. [|Jisi Iboro BUKOPUCTOBYETHCSA Mporpama
Arduino IDE. [letanpHUIT JICTUHT MpOTrpamMu i3 KOMEHTApSIMH MOKHA TMEPETJITHYTH B
noaaTky A.

Jlani HEeoOXiTHO 10 KOHTpoJiepa MIAKIIOUWTH AaT4uk ocBiTiaeHocti BH1750.

JaHuii 1aTyuK MiAKII0YaEThes Ta npairoe no muHi [2C 1 € mocaiJoBHUM MPOTOKOJIOM
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3B'I3Ky, TOMY JlaHli TEpelarThcs Mo OITy MO OAHOMY IMpoBoay. JlaHuil MpPOTOKOJ
3B 3Ky € CHHXPOHHUM, TOMY BHXiJ OITIB CHHXPOHI3YETHCS 3 AUCKPETU3ALIEI0 OITIB 3a
JIOTIOMOTOI0 CHHXPOHI3YIOUOTO CHTHANy, CIIUIBHOTO Mk TOJOBHUM 1 TiJIETINM
curHanamMu. CHUrHam CHHXPOHI3AIll 3aBXKIM KOHTPOJIOETHCS TOJOBHUM CHUTHAJIOM.
Hatuuk nos nmiakmodeHss Ha 4 konTaktH. [lepmmii - VCC (kuBnenns 4,5 B), apyruii -
ADDR (I12C slave-address), Tperiii - GND (3emiist), gerBepTrid - SDA (mmHa JaHUX
inTepdeiicy 12C), m’satuit - SCL (mmna takryBanus intepdeiicy 12C). Intepdeiic 12C B
KoHTpoJiepi Arduino peanizoBaHO B aHAJIOTOBHUX BUXOJax A4 (Imix’ €IHYEThCS IIHMHA
nanux), AS (Wi’ emHyeThCS MIMHA TakTyBaHHs). CxeMy MiIKIIIOUYCHHS JTaTYMKA JI0

KOHTpOJIEpa MOXHA MEPEraHyTH Ha puc. 3.3.

Pucynok 3.3 - Cxema miakmtouenas gatanka BH1750 no koraTpoaepa Arduino

Hactynuuii eranm mnporpamyBaHHS KOHTpoJiepa JJisl 3HSTTS TOKA3HUKIB 13
natyrka. JletanpbHUIl JICTUHT TpOrpaMH 13 KOMEHTapsSIMA MOJKHA TEpPerJiIsTHYTH B

noaaTky A.
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3.2 Peagizauisn nepenayi inpopmanii

[Ticns eramy 300py iH(oOpMalii cuigye eranm mnepenadi 310paHMX JaHUX 13
JIaT4vKiB Ha BeO-cepBep. Ha manomy erari, 13 KOMIOHETIB CUCTEMH MPUHMAE ydacTh
kouTpoJiep Arduino, Wi-Fi momyns ESP8266 Be6-cepsep.

Jlns movyaTky HEOOXiHO MpHEIHATH TepenaBad 10 KoHTposiepa. KoxkeH Momyib
13 cimeiictBa ESP8266 mae 8 KOHTaKTiB, sIKi TOBTOPIOIOTHCS B KOXKHIN 13 KOH(DITypaIliif:

- GND — 3emis;
- TX - migkimrodeHHs 10 RX KOHTaKTy nmporpamaTopa Ta 3aBaHTaKCHHS

IporpamH,

- GPIO-2 - Bxin/Buxij 3araJbHOTO MPU3HAYCHHS;

- CH_EN - BkIItOUEHHS MIKPOCXEMH B PEXXUM €HEPro30epeKeHHS;

- GPI10-0 - Bxin/Buxij 3araIbHOTO MPU3HAYCHHS;

- RESET - mepe3aBaHTa)XCHHS MOAYJISA;

- RX - miaknroyeHHs 10 TX KOHTaKkTy nporpaMaropa Ta 3aBaHTaXXEHHS
Iporpamy,

- VCC - xxuBnenns 3,3 B.

[Tinkmrouennss ESP8266 no xoHTposiepa BiOYyBAa€ThCS HACTYIMHHM YHUHOM: IO
koHTaky xuBlieHHs Arduino 3,3 B mig’ennytorbes koHTaktdu VCC 1 CH_EN, 3emus
KOHTposiepa - 70 3emii Moxyis, TX - mo mudpoBoro Bxoay 0 Arduino, RX - mo
udposoro Bxoay 1 Arduino. [lepesn miakiroueHHSIM MOTPIOHO BpaxyBaTH TO (PakT 1110
Harnpyra xuBjeHs ESP8266 He noBrHHA nepeBuntyBatu 3,6 B, B TOM 4yac ik Hanpyra Ha
miati Arduino craHoButh 5 B, TOMy 3’€qHaHHS MIKPOKOHTPOJIEPIB HEOOX1IHO
MPOBOJIUTH, BUKOPUCTOBYIOYM HAaBaHTAXYBAJIbHI pe3ucTopu. JlerampHy cxemy

M1JKIIOYEHHS MOXHA NEePersiHyTH Ha puc.3.4.
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ESP8266-01

Pucynox 3.4 - Cxema miakmoueHHss moayist ESP8266 no kontposnepa Arduino UNO

[licns 3’emHaHHg MK €000l KoHTpojepa Ta Wi-Fi monyns ine eran
nporpaMyBaHHS, KU MpenctaBieHuit B gogatky B. Ilicis mporpamyBaHHS yacTHHA
CHUCTEMH, fKa CKIIAJIA€ThCS 13 JMAT4YMKIB, KOHTposiepa ta Wi-Fi Mmogyns Oyzae 3maTHa
(diKCyBaTH JaHi PO HABKOJIMIIHE CEPEIOBUIIE Ta TTOCUIIATH 1X Ha BeO-cepBep.

Bincunanua nanux BinOyBaeTbes y Burisial GET 3anuTy Ha cepBep mo padiiie
3aJlaHOMy MapuipyTi Ta mnapamerpamu Ha cepBepi. URL 3amutry dopmyersbes
MPOTrpaMHO B 3JIEKHOCTI B OTPUMAHMX 13 JATUYMKIB JAHUX T4 MA€ MAa€ HACTyNHUU
BUTJISI;

http://diplomastation.000webhostapp.com/api/set?temperature=23&humidit
y=73 &light=253&key=fi13MMWTgKC5gpNNZIz2

ne  http://diplomastation.000webhostapp.com - aapeca xocra Ha  SIKOMY
po3minieHuii Bed-cepBep 11 00pOOKH pe3ynbTaTiB 13 I1aTUHKIB;
/api/set - gactmrna URL, sika Bkasye Ha Te, SIKMH MPOTrpaMHHN KoJ Oyjie

BUKOHAHUM JIJI1 0OpOOKH TaHUX 3aIlUTIB,;
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? - imeHTUdikaTop SKUM TOKazye, 10 B HacTynHiN yactuHi URL nepenarotbes
Ta”l;
temperature=23&humidity=73&light=253&key=fi13MMWTqKC5gpNNIz2
yactuHa URL, ska Bianosimae 3a mnepenauy iHdopmanii. Bona Mae HacTymHi
napaMeTpH:
temperature - remnepaTtypa noBiTps oTpuMana i3 gatunka DHT22;

humidity - BosoricTe noBiTpst oTpuMana i3 garunka DHT22;

light - ocBiTiienicTs oTpumana i3 maturka BH1750;

key - crnemianbHWMIA CeKpeTHHU KItOY, /IS 3amoOiraHHs (pikCyBaHHS JaHWX Ha

cepBepi 31 cTOpoHHIX MpucTpoiB [13].

3.3 CTBOpEeHHS NOPTATUBHOIO MPUCTPOIO

[Ticnst KOPEKTHOTO 3’€JHAHHS BCIX KOMIIOHEHTIB MOPTATUBHOTO MPHUCTPOIO MiXK
CO MK CcO0010, Ta TpOrpaMyBaHHS KOHTpoOJiepa MOPTATUBHUN MPHUCTPIN TOTOBUN 0
BUKOpUCTaHHA. B Xoal Horo CTBOpeHHs A0 MPUCTpOr0 OyB 100aBIEHHM KOpIyc, 1
pe3yJIbTaTi 4YOro BiH MaTUME BHIJIS] 3aKiHYCHOTO npuiaay (puc. 3.5).

Po3pobnenuii mpuctpii HE € JIOCUTh BHUOArJIMBUM [0 KUBJEHHs. B saKocCTi
JUKepelia JKUBJICHHST MOXe OyTH BUKOPHUCTaHMM OJIOK >KuBJieHHsA Binm 5 B go 12 B.
Ockinbkn Wi-Fi Moayns Ta JaTYUMKM KUBIATHCS BiJ TOPTIB KOHTpOJEpa, TO

JI0JIATKOBOTO >KUBJICHHS 1HIIII KOMIIOHEHTH TIPUCTPOIO HE TOTPEOYIOTh.
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Pucynok 3.5 — Peasnizaniss mopTaTUBHOTO MPUCTPOIO 300py 1HPOpMALIii:

(1 - xopmyc, 2 - iHAMKATOp PoOOTH, 3 - HaTumK ocBiTiieHocTi BH1750,
4 - maT4uK Temrepatypu Ta Bosorocti nositps DHT22, 4 - enemeHT *UBJIEHHS,
5- Bxig USB tun B nnst mporpamyBaHHSI KOHTpoJEpa a00 JKUBJICHHS PUCTPOIO,

6- BX1J1 )KUBJICHHS, { - KaOCJIb )KHUBJICHHS )

3.4Peanizanis 30epe:keHns inpopmanii

B nanomy eramni po6oTH cucTeMU MpuiiMae y4yacTh BeO-cepBep Ta 0aza manux. B
SKOCT1 CEPBEPHOI MOBH IporpamyBaHHs Oyaemo BukopuctoByBaTtd PHP, Tak sik BoHa €
JIOCUTH MOIYJIIPHOIO Ta FOJIOBHUM YMHOM CIpPSMOBaHa Ha HalMCaHHs BeO-701aTKiB. B
skocti B/l Oyzne BukopucroByBarucs CYB/] MySQL.

Jlnist movatky HeoOXiHO B CTBOPUTH 0a3y NaHUX, B sIKii OyayTh 30epiratucs maHi i3

natuukiB. st iboro HeoOximHo 3amyctutu CYBJl Ta BUKOHATH KOMaHAY:

mysgl> CREATE DATABASE databaseName

[Ticnst ctBopeHHs 6a3u JaHUX HEOOX1THO MEPEKITIOYUTHCS Ha 11 BUKOPUCTAHHS Ta
CTBOPUTU B HIN TaOnuiro st 30epekeHHs AaHuX. i1 CTBOpEeHHS TaOIMI[l MOXHa

BUKOPHUCTATU HACTYITHY KOMAHJY:
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mysql> CREATE TABLE "indicators’ (' id’ INT NOT NULL
AUTO INCREMENT, " temperature FLOAT NOT NULL, "humidity  FLOAT NOT
NULL, "light’ FLOAT NOT NULL, created at  TIMESTAMP NOT NULL,
PRIMARY KEY (°id’)ENGINE = InnoDB CHARSET=utf8mb4 COLLATE

utf8mb4 general ci;

B pesyabrari Oyie cTBopeHa TaOuIIs, SKa TOTOBA 10 BAKOPUCTAHHS Ta MA€
HACTYTHI KOJIOHKH:

- id - yHiKanpHHI i1eHTUdIKaTOp 3anucy TUIy Int;

- temperature - mose a1 30epekeHHS TOKa3HUKa Temrepatypu Ty float;

- humidity - moste s 30eperkeHHs MOKa3HUKa BoJiorocti moBitpst tumy float;

- light - mosne st 36epexeHHs moka3Huka ocBiTieHocti Tumy float;

- created_at - moste 1151 30epeXKSHHS JIaTH Ta Yacy OpUMaHHS JIaHUX.

[Tepeiinemo mo eramy npuitomy aanux. Ha mapmpyti /api/set npuxomste GET
3alUTH 3 JAaHUMH BiJl KOHTposepa. [ns ix oOpoOKM BHUKOPUCTAEMO TIEBHY
MOCJIIIOBHICTD M. CrioyaTky JicTaHeMo 3 (ailly 3 HaJIalTyBaHHSMU TAEMHHUM KITIOY
Ta TEPEeBIPUMO HOTr0 4YM BIH MPUCYTHIM B 3alUTI Ta YW CIIIBIAJA€ 3 KIOYEM 13
HaJalmTyBaHb. SKio chiBmanae 36epiraemo nani B bJI, AK1o Hi - TpomycKaeMo 3amuT 1
yekaeMo HactynmHui. [IporpamHy peanizaifito onmvcaHUX i MOKHa TEPETJsSHyTH B

nonatky I

3.5Peanizanisi BinoopizkeHHs indopmairii

Jlanuit eram cTaBUTH Tiepen coOOK0 3aBIaHHS MPEACTABUTH 310paHi pe3yabTaTH 3
JATYMKIB mepel KopuctyBauem. Jlnsi BimoOpaskeHHsI HaHMX OyJie BUKOPUCTAHO JiBa
pi3HUX crocoba. BimoOpaxeHHss AaHMX Ha BeO CTOPIHII Ta OTPUMaHHS OCTAHHIX

AKTyaJIbHUX JaHUX 3 BUKOPHUCTAHHAM COL[iaJ'IBHOFO MCCCHJ/KEPaA.
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3.5.1 Binoopaxenns ingopmanii Ha Bed cropinmi

Beb-cTopiHka € rinepTeKCTOBUM pecypcoM Mepexki [HTepHeT, sikuil cTBopeHuit 3
nornomororo MoBu po3mitku HTML. Ilporpamoro, sika 103BOJII€E I1HTEpPIPETYBaTH
HTML - ¢aiinu € Be6-Opaysep. Jani daiiau sBiasTh cOO0I0 3BUUYaliHI TEKCTOBI (aiiiu 3
MEBHUMH THCTPYKI[ISIMU - TE€TaMH, SK1 JO3BOJISIIOTH 3aJaBaTH (opMaTyBaHHS TEKCTY.
3azBuyait HTML - ¢aiinu 3HaxoaThCs 200 TuHAMIYHO (DOPMYIOThCS Ha BeO-cepBepi, B
3aJIEKHOCTI Bijl TUIy CTOPIHKHM (JIMHAMIYHA, CTaTUYHA). MexaHi3M BiloOpaxKeHHs BeO-
CTOPIHKHU € HACTYITHHUM:

- Opay3ep BIIKpUBa€ 3’€IHAHHS 3 BEO-CEPBEPOM,

- Opay3ep BiANpaBIIsAe CEPBEPY 3aMUT HA OTPUMAHHS BEO-CTOPIHKH,

- cepBep Gopmye popMye BIIMOBIABL Ta 3aKPUBAE 3’ €THAHHS.

Bpay3ep omnpaiiboBye BiAMOBIAL cepBepa Ta BiJ0Opakae KOHTEHT CTOPIHKHU.
JlaHwii MexaHi3M MOKHA IIeperIsTHyTH Ha (puc. 3.6).

3a3Buyail i IpeACTaBICHHS JaHUX Ha BeO-ctopiHii camoi HTML po3miTku He
noctatHbo. Tomy juist  OUTbII  JIETAJbHOTO KOHTPOJIIO  30BHINIHIM — BUTJIAJIOM
BUKOPUCTOBYIOTh TexHoyorito CSS (Cascading Style Sheets — kackagni Tabuui
CTHJIIB).

B nmaHomy BUmManaKy BeO-cTOpiHKa Oye JUHAMIYHOIO - B Pi3HI MOMEHTH Yacy
iH(popmarlliss Ha cTopiHul Oyae pi3Ha. Tak gk Ha MoOBa NporpamMyBaHHS, IO
BUKOPUCTOBYEThCS Ha cepBepl PHP, To popmyBaTu cropinky Oyaemo 3 ii 10momororo.
J{nst moyaTky HEOOX1AHO OTpUMATH AaHi 3 6a3u HaHuX. [s 1boro HeoOX1IHO BUKOHATH
HacTynHuu 3anut 10 b/l: “SELECT * FROM indicators".

ITicns ortpumanHs nmanaux 13 BJ[, iX HeEoOXigHO TIJACTaBUTH Yy paHIIIe
marorosiaeHni HTML ma6non, nuB nomarok I'. IlimcTaBuBIIM AaH1, IOCTAE 3aBIaHHS
y BigoOpaxeHi JaHux B rpadiuHomy Burisai. Jns noOynoBu rpadikiB Oyne
BUKOpHCTaHa MOBa MporpaMmyBaHHs JavaScript, Tak sik came 1i 31aTHHUI 1HTEPIPETyBaTH
BeO-Opay3ep. [lis chpomienHs mnporecy mnoOynoBu rpadikiB Oyae BUKOPUCTAHO
0i0miorexy Chart]S. TIlicns 3aBepmieHHss QopmyBanHs HTML mabnona, BiH

BIJIIpaBJISIETHCS BEO-Opay3epy B SKOCTI BianoBiai BeO-cepBepa (puc. 3.7).



WEB SERVER

Response

<HTML>
<p>H1l
</HTML>

Web browser

Request

Pucynox 3.6- Cxema Bij1oOpakeHHs BeO-CTOPIHKH

Monitoring system

[laTa ocTaHHLOro OHOBNEHHA faHux: 22:54, 19-05

Temnepatypa BonoricTb OceiTneHicTb

OcranHin nokaakme: 26°C Ocrauuin nokazHue: 83% Ocranuin nokaaumk: 153Moxe

Pucynok 3.7 — Be6-ctopinka Jyist BigoOpakeHHs 310paHuX JaHUX CHCTEMOIO
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3.5.2 Binoopa:xenns indopmaiii 3a qomomororo Telegram bot

Hactymaum BujmoM BigoOpakeHHs iHGopMallii, SIKMM BHKOPHUCTOBYBaTHUME
CUCTEMa, € BioOpakeHHS iH(oOpMaIli TMOKAa3HUKIB 3a JOMOMOTOI0 COIIaJbHOTO
MeceHpkepa. B manoMmy Bumaaky Oyje BUKOPHUCTAHO CEpBIC OOMIHY IMOBIAOMIICHHSIMU
Telegram.

[lepen mouatkoM BuKOpuCTaHHS cepBicy Telegram HeoOXximiHO B cepBici
CTBOPUTH caMoro Oota. Iy IIbOro B TOMIYKY CEpBICY HEOOXiMHO 3HAWTH aKKayHT
@BotFather Ta natu iomy Komauay “/newbot”, micis 11p0r0 Oye CTBOPEHUN BIACHHMA
00T Ta BHJAHO HMOTO0 TOKEH - YHIKQJbHHUM 1ACHTU(DIKATOP, SKUM J1a€ TOCTYH s
kepyBanHa Ootom, Mmetogamu APl cepsicy Telegram. Ilicis ctBopeHHs 0o0Ta,
HEOOX1JTHO B CEpBICI 3apeecTpyBaTu “BeOXyK” - ajpeca, BeO cepBepa, Ha SIKy CEpBIC
OyJe HaJcuIaTH 3aluTy 3 IHPOpMaIII€0 Mo ii KopucTyBaya. BecranoBuBIM “BeOXYK”
cepBic Telegram rotoBuii 40 BUKOPUCTAHHS.

[Ipouec oTpumanHs 1HGOpMaLli PO HABKOJUIIHE CEPEAOBHILE, 32 JOMOMOTIOIO

COIIAIBHOTO MECEHKepa CKIIaIaTUMEThCS 3 IIECTH TOCIIOBHUX eTamiB (puc. 3.8).

KnienT
1 6
CepBep
Telegram
2 5
L 4 ! 4 5
Beb6-cepBep
3

Pucynok 3.8 - Cxema oTpuMaHHs iHQOpMaIlli PO HABKOJIMILIHE CEPEIOBUIIE 3

BUKOPHUCTAHHSM COIIIAIbHOTO MeceHkepa Telegram
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Ha nepiiomy etamni KopucTyBad BUKOPUCTOBYIOUM KiieHT Telegram (MoOUIbHMI
abo geckronmHui aonaTok) BiAcwiae koMmannay. Cepsep Telegram oTpumye 3anut Bij
KJIi€eHTa, opMy€e JaHl IJid BIJNPAaBKA HA BCTAHOBJIEHUN MO “BeOXyKy’ BeO-cepBep Ta
Bijnpasisie ix. JlaHi BianpaBisitoTbes B ¢popmari JSON, MicTaTh iH(MOpMaIliio mpo
KOPHUCTYyBaua, KU 3p00WB 3amuT 1 iHGOPpMAIIiF0 TIPO 3p00JIeHY KOMaH/Y.

Ha tpetromy eTtarmi, Be6 cepBep OTpUMY€E 3alHT, aHANI3y€e 1H(OPMALIIIO BBEICHY
KOPHUCTYBa4eM Ta MpUMae BUOIP MO0 MOMATBIMX i, Skmio Oyma 3a1aHa KOpeKTHa
KOMaHaa TO BeO-cepBep (opMye 1 poOUTH 3amuT 10 O0a3u JaHUX JJIS OTPUMAaHHS
OCTaHHIX aKTyaJlbHUX JaHWUX 13 JIaTYMKIB, SKIIO HE KOPEKTHAa HIYOro HE poOUTh M
OUIKy€ HACTymHY kKoMmaHy. [licis mporo, sIKIo KOpUCTYyBay BBIB BipHI /1aHi, BeO-cepBep
orpumye 13 BJl gaHi ocTaHHIX MOKA3HUKIB JATYUKIB, (OPMYE 3amUT JJI BIAMOBIAL 0
cepBepy Telegram BinmosigHo 10 npaBua API, Ta poOuts cam 3anut. Ha octaHHBOMY,
IIOCTOMY, €Talll CepBEep MECEHJKepa MpuiiMae maHi BiJ BeO-cepBepa, aHalizye ix
KOPEKTHICTH 1 Bpa3l BIACYTHOCTI TOMMWJIOK BaJliJlallli BIATPABIIAE CIIOBIIIEHHS KITIEHTY.

[licnst ycmimrHOTO TPOXO/KEHHS YCIX IIeCTH CTalliii BUKOHHAHHA 3aIluTy,
KOPUCTYBa4 MAaTHME 3MOTY YCHIIIHO MEpPerIiHYyTH 1H(POpMAaIlil0 MPO HABKOJUIIHE
cepefioBuiIle, Ky BiH 3ampocuB y Telegram Oora. Uar mMixk kopucTyBadeMm Ta OOTOM
MOJKHA TIeperITHyTH Ha (puc. 3.9).

3.5.3 PeaJiizailisi cucTeMu CroBillleHb

BaxnnBoro CKI1a0oBOI0 CHCTEMH € 1i YacTHHA, sKa BIJMOBIIAE€ 3a KPUTHYHI
CIHOBIIIICHHS TTOKA3HUKIB. Y 1HGOPMAIIMHUX TEXHOJIOTISIX CHCTEMa OIOBIIICHHS SIBJISIE
co0010 KOMOIHAIIIIO TPOTPaMHOTO 3a0€3MEUYEeHHs Ta anmapaTHUX 3aco0iB, 10 3a0e3neuye
3acO0M JI0CTAaBKH MOBIIOMJIEHB JO KOPUCTYBadiB CUCTEMHU. Takl CUCTEMU € BaXJIMBUM
aCIIeKTOM CyYaCHHMX BeO-/10/1aTKiB.

OCKIJIbKH OJIHI€IO 13 CKIIQJ0OBUX CUCTEMH € colllaibHui MeceHmkep Telegram, To

JUISL BIIMPABKH CIIOBIIIICHb MOXKHA BUKOPUCTATH HOTO.
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16:02 @ K o= A ECD15
Monitoring system .
bot K
/Start 15:59 &
/temperature ...
Temnepatypa noBitps 26°C

CTaHOM Ha 22:54, 19-05-2019

/humldlty 15:59 &

Bonorictb noBitpst 83% cTaHOM
Ha 22:54, 19-05-2019

/Ilght 15:59 &

OcsiTneHictb 153J1 cTaHOM Ha
22:54,19-05-2019

e /temperature TemnepaTypa nosiTpA
o /humidity Bonoricrs

a /light OcsiTneHicTb
& 1 =

Pucynok 3.9 - Pe3ynbraT B3aeMonii kopuctyBaya ta Telegram bot

Cucrema crioBilieHb Oyjie IpaIfOBaTh 3a IEBHUM alropuTMoM. Ha modatkoBomy
eTarmi BeO-cepBep orpuMye iH(Dopmarrito i3 kortposepa. [licns 36epexents iHpopmaiii
B bJl, BinOyBaeTbcs MOPIBHSHHS OTPMMAHUX JaHUX 13 paHille BCTAaHOBJICHUMH
rpaHUYHUMHU TIOKa3HUKaMu. [ 1iboro ix motpiOHo naictatu 3 BJI. Skiio mokaszHukH

JATYUKIB BUXOJSATH 32 BCTAHOBJICHI MEXK1, HEOOX1THO BIAMPABUTH CIIOBIIICHHS.
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Jlns HajcuiaHHA crioBinieHb Oyne BukopuctoByBaTucs API cepricy Telegram.
Jlis HaaCWIIaHHS CIIOBIIICHHS B aBTOMATHYHOMY PEXKHMi, 3 BUKOPHUCTaHHS 0O0Ta,
HeoOXxi1HO mpuB’s3aTH Telegram akayHT KopucTyBauda 10 cuctemH. [Iporiec nmpus’sa3ku
sBJIsIE COO0I0 BUKOHAHHS TOCIIIOBHOCTI JIIM JIJIT OTpUMaHHA yHIKaiapHOTO “chat 1d” 13
ceppicy Telegram. Jlanmii ineHTu(ikatop sBiIsi€ COO0OI0 YHIKAaIbHUM KIIIOY, IO
JI03BOJISIE TI0O HBOMY HAJICUJIATH TMOBIJOMIICHHS KOopucTyBaueBi. Ilicis mpuB’si3ku Bce
TOTOBE JI0 HAJCWJIAaHb CIOBIlIEHb. B pa3i BUKOHaHHS YMOBH Ha HaJCUIAHHSA
CHOBIIIEHHs, BeO-cepBep (Qopmye Ta poOUTH 3amHT 13 CHOBIIICHHSIM JO CEpBICY
Telegram, sikuif B CBOIO Yepry HaJCHUJIAE CIIOBIIICHHS KOPUCTYBa4yeBl Ha MOTO KIIIEHTH
(MOOLTPHUN NOJATOK, JECKTONMHUN J0JaTOK 4u BeO-Bepcito KiieHTIB). [Ipukian

CIOBIIIEHHSI MOKHA NIeperstHy TH Ha puc 3.10.

2210 & © o7 all £CW 42

bot

& 3| Monitoring system

/start 5y.49
KputuyHe cnosiweHHs!

TemnepaTtypa nepeBuLLUIa KPUTUYHUA
noxkasHmx!

OcTaHHe 3adikCoOBaHHe 3HaYeHHs

TeMnepaTypu CTaHoBUTL 48 °C

KputuuHe cnosiweHHs!
OCBITNEHICTb HUXYE KPUTUYHOIO
nokasHuka!

OcTaHHe 3adikCoBaHHE 3HAYEHHSA
OCBITNEHOCTI cTaHoBUTb 43 JIK.

® 2 ©

~—

Pucynok 3.10 - BinobpakeHHs KpUTUYHHX CTIOBIIIEHb B MOOIJTBHOMY JTOIATKY
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Posrnsnemo, panime 3ragaHui, mnpoiec npuBsizku Telegram mpodiao Ta
BCTAHOBJICHHSI JIOITYCTUMUX MEX MoKa3HUKIB (puc.3.11). [lns naHux 3aBaaHb CTBOpEHa
OKpeMa BeO-CTOpiHKa, KOPHCTyBaueBl HEOOXITHO NEpeWTH Ha JaHy CTOPIHKY Ta
HaTUCHYTH Ha kHomKy “[lpmennatu Telegram”, BinOyneThcs mepexiii Ha HACTYIHY
CTOPIHKY 3 MPOIO3UIIEI0 BIAKPUTH KITIEHT MeceHkepa. [IpuiHIBIIN MTPOMO3UIIiI0, Ha
MPUCTPOi KopucTyBada Oyzae BiakpuTo kiaieHT Telegram. Ilicnsa nux omeparnii y KIi€HTI
HeoOXximHO HaTucHyTU KHOMKY “START” i mpodins Oyae aBTOMaTUYHO TPUB’SI3aHHIMA
no cucremu. Komu xopucryBau, B kiieHTi Telegram, natuckae xunonky “START”, 3
KJIIEHTa HAJCUJIAEThCS 3amuT 110 cepsicy Telegram, dikcye Toi dakr, 1m0 KopucTtyBau
Oaxxae mpuiiMaTu TOBiOMIICHHS Bif Oota. Jlami cepBep Telegram Hajcuiae 3anmut
iH(opMalli€el0o Mpo KOpUCTyBadya Ha paHillle 3apeecTpoBaHy ajpecy BeOXxyka. Beb
cepBep OTPUMYE JIaHUM 3amuT 3 JaHuMHU, Ta 30epirae i3 Hux ‘“chat i1d” B B/I. Ha upomy
3aBepIryeThesl mpuB’si3ka Telegram nmpodiuto 1o cuctemu. B pasi ycnimHoi npuB’si3Ku
KaHaIly PO3CHJIKH, MICJIsI OHOBJIEHHS CTOPIHKMA HAaJalITyBaHb, YaCTHHA CTOPIHKH, IO

BIJIMOBIJIA€ 3a MPUB’SI3KY MECEHKEpPa, BiJoOpaXkaTucs He Oy/ie.

Monitoring system

Lianasox Temnepartyp (°C) [Nianasox sonorocTi (%) Llanasou oceitnexocTi (JIk)
Min Max

Min Max Min Max

Pucynok 3.11 - Be6-cTropinka AJis HajllalmTyBaHb aBTOMAaTHYHUX CIIOBIIIEHb.

[Ticns ycmimHOI TpUB’SI3KH  CEPBICY 1T PO3CHIIKK CHOBIIIEHb, HEOOX1THO

BCTAaHOBUTHU JIOMYCTUMHI Jiama30H 3HA4Y€Hb MOKAa3HUKIB JATYMKIB, BUXO/ISIYM 3a SKi,
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OyAyTh HaACHUIATHCS KPUTWYHI CHOBimeHHS. J[Is BCTaHOBICHHs [ialaszoHy,
KOPHCTYBaueBl HEOOX1THO 3aMOBHUTH (OpMY Ta HATHCHYTH KHOIKY 30epertu. [laHi 3
dbopmu OyayTh BiAMpaBIICHI Ha BeO-cepBep, AKUU B CBOIO 4epry 30epeke JaHl B 0azy

JdaHUX TJIA ITOJAJIBIIOIO BUKOPUCTAHHA.

3.6 BucHoBKH 10 po3aiay

B nmanoMy po3ninl omMcaHO JeTalbHUM, MOETAHUK IMpOLeC CTBOPEHHS Ta
GbyHKIIOHYBaHHA CUCTEMU 300py 30epekeHHs Ta BigoOpakeHHs iHOpMAaIii Mpo
HaBKOJIMILHE cepenoBuiie. OTpuMaHa, B pe3yJIbTaTi CTBOPEHHSI, CUCTEMA CKJIAJA€ThCS 3
JIBOX YaCTHH: MOPTATUBHOTO MpUJIaly Ta CEpBEPHOI YaCTUHU. Jl0 CKIIaay NOPTATUBHOTO
NpPUIATy BXOJIUTh MIKPOKOHTPOJIEP, HA0Ip JaTUMKIB JUIsl (piKcalil JaHUX Ta MOIYJIb TS
nepenayi ganux. CepBepHY YacTHHY MOXKHA O€3MOCepeaHbO PO3IUIUTH Ie Ha JABI
cknafoBl. Jlo mepmioi CkiazoBOi BXOAWUTH BeO-cepBep, Al NPUHAOMY 3alMTIB Bl
KOHTpojiepa Ta 0Oaza maHux s 30epekeHHs 1Hdopmaiii. Jpyrow CkiagoBoro
ABIIIETbCSI CTOPOHHIN cepBic Telegram, nmpusHaueHUl A1 BITOOpaXEHHS aKTyaIbHHUX

MOKA3HUKIB JIATYMKIB Ta JIJIs1 PO3CUIIKU KPUTUYHHUX MOBIIOMJIEHb.
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BUCHOBKH

B xomi BuUKOHaHHA JAWIUIOMHOI poOOTH OyJ0 TMpOaHalli30BaHO MPOIIEC
MOHITOPUHTY 1H(poOpMaIii Ta po3po0JeHO cHucTeMy Uisi 300py, 30€peKeHHsS Ta
BigoOpaskeHHs 1H(opMallii PO HABKOJIMIIIHE CEPEAOBHUIIIE.

B nepmomy po3aii po6oTu 6ysi0 po3rIsTHYTO PO3TISHYTO B 3arajlbHOMY BUTJISIII
MOHSTTS MOHITOPUHTY, 3’SCOBaHO, sIKI BAMOTH BHUCYBAIOTHCS JI0 CUCTEM MOHITOPUHTY
Ta 4Oro MOXKHA JOCSTJIA OTPUMYIOUHM PETYJIApHI JaHl 13 CUCTEMH MOHITOPHUHTY. Takox
3p00JICHO OTJIsI/ Ta MOPIBHAJIbHY XapaKTEPUCTUKY JIEKUIBKOX, IPEICTABICHUX HA PUHKY
CUCTEM MOHITOPUHTY 1H(OpMaIli Ta BU3HAYEHO Kpalluil BapiaHT 13 HUX.

VY npyromy po3auii po6otu chopMOBAHO BUMOTH JI0 CUCTEMH, SIKI BUCYBAIOTh
KOpHUCTyBaul. J[aHi BUMOTH, BIANOBIIHO IO XapakTepy, OyJIo pO3MOAUIEHO HA YOTUPH
IpyIU: KOPUCTYBAIbKI, (DYHKI[IOHAJIbHI, 30BHIIIHIX IHTEP(ENCIB Ta CUCTEMHI.

B TperboMy po3aiiai po3MNISIHYTO IMpoliec BUOOPY KOMIIOHEHTHOI 0a3u Ta
IPOrpaMHOro 3a0e3NeyeHHs, sKe HEeoOXIJHE Uil CTBOPEHHs cucTeMu. Posrisjg
MIPOBOJIMBCS CEpell HAMOUIbII MOMYJSPHUX PIIIEHb 3 ypaxyBaHHSM BUXIJIHHX JIaHUX
CUCTEMH Ta IOCTYITHOCTI KOMIIOHEHTIB.

B uwerBepTOoMy po3aiii 0ysio onmurcaHO JAETadbHUM, TOETAMHUM MPOIEC CTBOPEHHS
Ta (¢yHKIIOHYyBaHHsA cuctemMu. OTpuMaHa, B pe3yJibTaTi CTBOPEHHs, CHCTEMa
CKJIaIa€ThCS 3 JIBOX YACTHH: MOPTATUBHOTO TMPHUCTPOIO Ta cepBepHOi dacTuHu. Jlo
CKJIaJy TMOPTATUBHOTO TMpPHUJIAAy BXOAUTH MIKPOKOHTpOJIEp, HaOlp MaTyuKiB, I
dikcarii 1aHux, Ta MOAYJb AJIs Miepenayi nanux. Jlo cepBepHOi YaCTUHU BXOJUTH BEO-
cepBep, ISl TPUIOMY 3amMTIB Big KOHTposiepa, 0a3za maHux [Uisi 30epeKeHHs
iHdopmariii Ta cropoHHI cepBic Telegram, mnpuszHaueHud IS BiAOOpaKCHHS
aKTyaJlbHUX MMOKa3HUKIB JATYUKIB Ta JJI PO3CHIKA KPUTHYHUX MTOBITOMIICHb.

B nmanomy OakamaBpchKOMYy IpOEKTI Oyna po3poOsieHa BeO-cucTema TOProBoO-
PO3BaXAJBHOTO LIEHTPY, SKa peanidye MNOCIyrd MpoJaxy ToOBapiB 1 myOsikamii

akTyanbHUX HOBHMH. KOXX€H MOIylb Ma€ CBO€ (PYHKIIOHAJIbHE MPU3HAUYCHHS, SKE
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JIO3BOJIUTh 3HAYHO CKOPOTUTH MPOIEC JOCTYIy Ta CHUCTEeMaru3allli HeoOXiIHOT
iH(dopMalrii, a Tak camo nporec poOOTH IIEHTPY.

B xomi pobGotm Hax OakalaBpCHKHUMH MPOEKTOM OyJI0 TMPOBEACHO aHaji3
BUX1JIHMX JJAHUX 1 BUMOT JI0 CUCTEMHU, Ha OCHOBI SIKOT'O B TMOJIAJILIIIOMY Oy TyBaBCsl BUOIp
amapaTHOro Ta MPOTpaMHOTO 3abe3nedeHHs cucTeMd. B xoxi aumioMHOT poOoTH
po3pobieHa 6a3a maHmx, sika 30epirae iHGOpMAaIlilo PO 3aXoAu JaHoro 1erpy. basza
JnaHux po3pobiieHa 3a poromororo MySQL Workbench. Be6 caiit miei cuctemu mae
pO3IIMpeHe MEHIO 1 10AaTKoBI MoayisiMu. [Ipu po3poOiii BukopuctoByBanacs CMS
WordPress. Caiit EpextuBHuil 111 KOMyHIKallii Ta € BAAJIUHI IHCTPYMEHTOM JIJISl THX,
mparieM Ji3HaTics npo AkrtyanbHi mojmii um Axmii. Ile ImeanmpHe Mmiclie njis oHJaiH
HIOTIIHTY.

TakuMm YMHOM, MOKHa KOHCTAaTyBaTH, IO IOCTaBlieHA MeTa OakajIaBpPChKOIO
MIPOCKTY TOCSATHYTA.

Pesynbryroua cucrema MOX€ MaTd JOCUTh IIMPOKUNA CHEKTP BUKOPHUCTAHHS.
BoHa Mo’ke BCTaHOBIIIOBATUCS B CKJIAJICBKUX MPUMIMICHHSIX, TEINIMYHUX KOMILJIEKCAX,
1HKyOaTopax Ta 0ararbOX IHIIMX MICLSX, SIKI MOTPEOYIOTh MOHITOPUHTY TEMIIEPATYPH,
BOJIOTOCTI TMOBITPSL Ta OCBITJIIEHOCTI. 3aBISKM CydYacHIM peamnizamii BiZOOpaKeHHS
JTAaHUX, TIOKa3HUKU MOXKHA OyJle TIEPETJITHYTH K Ha IEPCOHATLHOMY KOMIT IOTEpI TaK 1
Ha cMapThoHi. 3pyyHa QYHKIIS KPUTUYHUX CHOBIIICHb JO3BOJIMTH BYACHO NMPHUMMATH

pILIEHHS JIJ1s1 3a11001raHHsl HETaTUBHUX HACJIIJIKIB.
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JTOJIATOK A
IMTPOTPAMM JIJISI 3HATTS IOKA3SHUKIB 13 JATUMKIB

Jlictunr A.1 - Tlporpamu 1y1st 3HATTS TOKA3HUKIB 13 Jaruynka DHT22

#include "DHT.h"

#define DHTPIN 2 // niH BuBOLYy I1H@opMmariii
//BubBip BUKOPMCTOBYBAHOI'O HaTUYMKA
#define DHTTYPE DHTZ2Z2

/ /UMHNUIOMAIMBAa0MA JaTYUKA

DHT dht (DHTPIN, DHTTYPE) ;

void setup () {

Serial.begin (9600) ;

dht.begin () ;

}

/ /T OJTOBHMIT LIMKJI

void loop () {

// BUMTYyBAHHS TeMIeparTypu 1 BojgorocTi
float h = dht.readHumidity() ;

float t = dht.readTemperature()

// mepeBipka NpaBMIIEHOCTI IOaHUX

if (isnan(t) || isnan(h)) {
Serial.println ("Error reading from DHT") ;
} else {

Serial.print ("Humidity: ");
Serial.print (h);
Serial.print (" %t");,
Serial.print('\n'");
Serial.print ("Temperature: ");
Serial.print (t);
Serial.println(" *C");

}

delay (3000) ; //3aTpumka 3 cex
}

Jlictunr A.2 - [Iporpama juist 3HATTSI MOKa3HUKIB 13 gaTunka BH1750

// nigkjandeHHS 616jgiorTexm I2C:

#include <Wire.h>

// nigkiaoyeHHs 616jioTeky marTyuka BH1750:
#include <BH1750.h>

//orosomenHs o6’ ekTra lightMeter:

BH1750 lightMeter;

void setup () {

Serial.begin (9600) ;

//iHinianiszanisa garuuka BHI1750
lightMeter.begin();
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}

void loop() {

//3UMTyBaHHA [NOKA3HMKIB 13 HaTYyMKa

uintlé t lux = lightMeter.readLightLevel ()
//BUB1N pes3yabTaTy

Serial.print ("Light: "),
Serial.println(String(lux) + " 1x");

delay (3000),; //zarpmumra 3 cek

}
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JTOJIATOK B
KOJI POBOTH WIFI MOJYJISI

Jlictunr b.1 - Kon po6otu WiFi momys

#include <SoftwareSerial.h>
#define RX 10
#define TX 11

String AP = "TOP7 GUEST"; // CHANGE ME

String PASS = "l9guestpleaseletmein'"; // CHANGE ME
String HOST = "diplomastation.000webhostapp.com";
String PORT = "80";

int countTrueCommand;

int countTimeCommand;

boolean found = false;

int valSensor = 1;

SoftwareSerial esp8266(RX,TX);

void setup() {

Serial.begin (9600) ;

esp8266.begin (115200) ;

sendCommand ("AT",5,"OK") ;

sendCommand ("AT+CWMODE CUR=1",5,"OK") ;

sendCommand ("AT+CWJAP=\""+ AP +"\" \""+ PASS +"\"" 20,"OK") ;
Serial.println("Setup done") ,

}

void loop () {

String getData = "GET
api/set?temperature=23&humidity=73&1ight=253&key=1113MMWTgKC5gp
NNZIz2";

sendCommand ("AT",5,"OK1") ;

sendCommand ("AT+CIPMUX=1",5,"0OK") ;

sendCommand ("AT+CIPSTART=0,\"TCP\" , \""+ HOST +"\",6 "+
PORT,15,"OK") ;

sendCommand ("AT+CIPSEND=0," +String(getData.length()+4),4,">")
esp8266.println (getData) ;delay (1500) ;countTrueCommand++;
sendCommand ("AT+CIPCLOSE=0",5,"0OK") ;

}

void sendCommand (String command, int maxTime, char
readReplay[]) {

Serial.print (countTrueCommand) ;

Serial.print(". at command => ");

Serial.print (command) ;

Serial.print (" ");

while (countTimeCommand < (maxTime*1)) {
esp8266.println (command) ;//at+cipsend

if(esp8266.find (readReplay)) {

found = true;

break;,

}



countTimeCommand++;

}

if(found == true) {
Serial.println("OYI");
countTrueCommand++;

countTimeCommand = 0;

}

if(found == false) |
Serial.println("Fail");
countTrueCommand = 0;
countTimeCommand = 0;

}

found = false,

}
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JTOJIATOK B
KOJI 3BEPEKEHHS IAHMX

Jlictunr B.1 - Kon 30epekeHHst JaHUX

<?php
class ApiController
{

public function set ()

{
skey = Config::get('app.api key');
1f( isset($ GET['key']) && $ GET['key'] == Skey ){

return Indicator::create (/[

"temperature' => § GET['temperature'],
"humidity' => § GET['humidity'],

"light' => $ GET['light'],

1) 7

}

return false;

}

}

class Indicator

{

private const TABLE = 'indicators';
public static function create(array Sparams)
{

sparams['created at'] =

Carbon: :now(Config::get ('app.timezone')) ;
Sdb = DB::getInstance() ;

Sresult = Sdb->insert (self::TABLE, Sparams) ;
var_dump ($result);

}

}
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TOJIATOK T
KOJI BEB-CTOPTHKH

Jlictunr I'.1 - Kox BeG-cTOpiHKH

<!doctype html>

<html lang="en'>

<head>

<meta charset="utf-8">

<meta name="description" content="">
<title>Diploma Y.V.V.</title>

<link rel="canonical"
href="https://getbootstrap.com/docs/4.3/examples/cover/">
<link href="https://fonts.googleapis.com/css?family=Anton"
rel="stylesheet">

<link href="css/bootstrap.css" rel="stylesheet" >
<link href="css/style.css" rel="stylesheet" >
</head>

<body class="text-center">

<header> <h2>Diploma meteostation</h2> </header>
<main class="content">

<div class="container">

<div class="row'">

<div class="col-md-12">

<div class="update-container'>

Jlama ocmannboco oHoGNeH s Oanux : <strong> <?=SlastUpdate ?
SlastUpdate : '-'?></strong>

</div>

</div>

</div>

<div class="row'">

<div class="col-md-4">

<div class="chart-container">
<h3>TemnepatTypa</h3>

<div class="last-value'">

Ocmannii nokasnux : <strong>20°C</strong>

</div>

<div class='"chart'>

<canvas id="temp'></canvas>

</div>

</div>

</div>

<div class="col-md-4">

<div class='"chart-container">

<h3>Bosioricre</h3>

<div class="last-value'">

OcmanuHit nokasHux : <strong>50%</strong>

</div>
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<div class="chart'"><canvas id="humidity"></canvas></div>
</div>

</div>

<div class="col-md-4">

<div class="chart-container'>
<h3>OcBiTneHicTeE</h3>

<div class="last-value">

Ocmanniti nokasuux : <strong>5000JI</strong>
</div>

<div class="chart'"><canvas id="ligth"></canvas> </div>
</div>

</div>

</div>

</div>

</main>

<footer>

Dashboard was created as diploma works by <a
href="https://www.instagram.com/vadyakovenko/">Vadym
Yakovenko</a>

</footer>

<script
src="https://cdnjs.cloudflare.com/ajax/1libs/Chart.js/2.8.0/Char
t.bundle. js"></script>

<script src="js/main.js"></script>

<script>

var data = {

lables: [

<?php foreach (Sindicators as Sindicator) :?>
'<?=g$indicator['created at']?>"',

<?php endforeach?>

1/

temperature: [

<?php foreach (Sindicators as Sindicator) :?>
'<?=Sindicator['temperature']?>"',

<?php endforeach?>

1/

humidity: [

<?php foreach (Sindicators as Sindicator) :?>
'<?=Sindicator['humidity']?>",

<?php endforeach?>

1/

light: [

<?php foreach (Sindicators as Sindicator) :?>
'<?=Sindicator['light']?>"',

<?php endforeach?>

1/

Vi

runCharts (data) ;

</script>

</body>

</html>
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