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IHepiinyn

H mroyoxn epyoacio pe titho «Anpovpyio AOYIGHIKOD TAPAKOAOVONOTG, OMEKOVIONG KoL
ELLPAVIoNG e00TOMGE®V Yo de&aeEVES dIKTHOV VOPEVONG » aPopd TNV VAOToiNoN o web epapproyng
péow g omoiag Ba yiver ontikomoinom Tov deEapuevdv evog dtktHov HIpeVoNG MOTE va givar duvath M
mapaKkolovOnon kot emopévac 1 dwyeipion tov. o cvykekpéva, N VAOTOINGTN QVTAG TG EPAPLOYIG,
€YEL 0OV OKOTO TNV OMEKOVIOT| TNG KOTACTAONG KAOE deEQUEVIG TOV SIKTVOV VOPEVONG GE TPUYUATIKO

YPOVO.

Méom ™G EQOPLOYTNS, Ol YPNOTES TOV SIKTOOL TOV Eivol Ol VITAAANAOL TG ETOpiog VdpevoNg, Oa
WITOpOVV VO, EVILEPDVOVTAL Y10 TNV TOGOTNTO TOV VEPOD OV LIAPYEL € KAOE de&aplev] TOL GLGTNUATOG
KaBOS Kot Yo TNV TocOHTNTA TOV VEPOL oV elopéel oty delapevn o€ Tpaypotkd ypdvo. Extdg and v
OTTIKOTOINGN TV OeEUUEVOV TOV GULOTHUOTOG, 1 EQUPLOYT TPOGOEPEL KOl OAAEG YPMOLLEG
Aettovpyikotnteg. Ot ypNOTES EVILEPDVOVTOL LEGH NYNTIKOV KoL OTTIKAV EL00TOMGEDV e PNVOLOTO Yo
TUYOV TPoPANLTA TTOD TPOKOTTOVY Kal 0pOpovV GE VIEPYEIAoN 1| 6€ EAAEWYT VEPOV GE KATOL0 OId TIG
deapevég o ocvotiuotog. EmmpocOeta, M e@opuoyn TPOcEEPEL OTOTIGTIKG oToyEio Yo TNV
KOTOVAA®OT] TG KAOE deEopevic TOV SIKTOOV TPOCPEPOVTAG CTLLOVTIKEG TTANPOPOPIEG GTOVG OLOYEPIOTES
Tov cvotipatoc. EmmAiéov, divet mv duvatdtnto otov xpnotn vo kafopicel 10 EAI(IGTO Ko PEYIOTO
eminedo gvepyomoinong Tov cuvayeppov. Téloc, 1 epappoyn eivar dabéoun oe 300 yYAdooes, AyyAikd

kot EAAnvikd, kot pécm tov pevod o ypnotng emAEyet 6mota omd Tig dVOo embupel.

INo v onovpyioc ™ epapuoyng, aflomomdnikay dedopéva mov Aoufdavoviol amd 0o
SlopopeTikd €idn awsntipov: Tovg atednTpeg mov givor tomobetnuévol péco otig deEapevég TOv
S1KTVOV VOPELGNG, Ol OTOI0L LETPAVE TOV OYKO TOV TEPLEXOUEVOL VEPOD, KOl TOVG alcONTAPES TOL ivan
tonobenuévol oty €icodo kale SeCapevig Kol PETPAvVE TOV OYKO TOV EIGEPYOUEVOL VEPOV. XN
ouvéxela, Ao To dedopéva TV acOnTpov amodnkedovrol oe pia Pacn dedopévav, 6ToV avTiGTOL O
mivaxo ov €xet dnovpynBel yro kabe pio and Tic degapeviéc Tov cuoTNRato. TELOG, VITApPYEL Kot Evag

mivaKog Tov eival Tpoidv eneEepyaciog TV dedoUEVOV Kot APOPE TA GTATIOTIKA GTOLYEIN.

H vlomoinon g d1ad1kTuakng ovTng EQapuoyne, £yve pe ypnon Html, Css kai JavaScript dcov
agopd to koupdtt tov ypriotn (frontend) kot ™ Aettovpywkdmra avtov. H Pdorn dedopévov yio v
amofnKevon TV TANPoYopldy and TG defapevég Exel dnpovpyndei pe PostgreSQL evd 1o backend
TUNUO. TTOL aQOpa 1 Ollovvdeon Tov ypNot HE v Pdon dedopévav vAiomombnke pe ypnon
e&ummpetnth NodeJS.
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Abstract

The thesis entitled "Creation of software for monitoring, visualization and displaying alerts for water
supply network tanks" refers to the implementation of a web application whereby the visualization of the
water supply network tanks will be accomplished in order to have better control of the water stored in

them. This application aims to visualize the status of each tank of the water supply network in real time.

Through the application, the employees of the water supply ( who are the administrators of the system)
will be able to get informed on the amount of water present in each tank of the system as well as the
amount of water flowing into the tank in real time. Apart from the visualization of the water tank, the
application offers other useful functionalities. Users are informed through audio and visual alarm
notifications regarding any problems that arise concerning overflow or lack of water in any of the
system's tanks. Moreover, the application provides statistics records for the consumption of each and
every tank. In addition it allows the user to set the minimum and maximum level of alarms. Finally, the

application is available in two languages and using a menu the user can choose the language they require.

In order to create this application, data obtained from sensors installed inside the water supply network
tanks, is used to measure the volume of water. Furthermore, data obtained from sensors placed at the inlet
of each tank, is used to measure the volume of water flowing into the tanks. The data from the sensors is
stored in a database. Data of each tank of the system, are stored in a separate table in the database. There

is also a table that is the result of data processing and is related to statistics.

The web application was implemented using HTML, CSS and JavaScript, in terms of the user part
(frontend) and its functionality. The database was created using PostgreSQL and the backend part

concerning the user interface with the database, was implemented using a NodeJS server.



IIporoyoc ko Evyaprotieg

g outd 10 onpeio Ba NBela va gvyaploTio® Beppd yio Ty woAHTIUN BorBela TOV LoV TPOGEPEPAV KOTA
TN SLIPKELD TPAYLOTOTOINONG LTS TNG epYaciag, Tov vevBuvo Kabnynt) kipo M. Aviwvitn Kot Tnv

opado Tov.

Képxvpa, Aexépupprog 2022
lodvvng Mupdvng



[TINAKAX [TEPIEXOMENQN

KATAAATOZ EIKONGQIN ...ttt ettt ettt et st ettt ettt e bt e sabeeseneesaeees 8
=T 0 ¥ ¥ T X USSP 10
o0 (0 ISR 10
KCEMOAGLO 2 .ttt ettt e ettt e s ettt ee e be e e e ettt e e s ne et e e nt e e e e naee e e beeeentaee e nteeeeennes 12
ATKTUO DOPEVCTG KOL OLOOTITIPEG  +-vveeenerrreenteresaitieeeateeeesiteeeasssteesansseeesnnsaeeansseeessssaessanseeessssseessssneessnsees 12
2.1 TeVIKA TEPT AUCTOMV DOPEUGTIG - veeennereeeenrrerearirieeerireesetteeeseeaeeesseeassnsseessnssaesassaeesssssesssssneens 12
2.2 ApyM AEITOUPYIOG OLGOMTIPOV coeeriiieiiiie ettt ettt e e ettt e et e e et be e e etbee e eaebaeeesebaeeennraeaesennas 13
2.2.1 ALCONTNPEG DITEPTIHIOV «veeeevrieeeeirieeeiitieeeeiteeeeireeeettteeessbaeessateeeesssreessssseeesssseesessseesssseens 13
222 ALGONTPEG PONIG VEPOD ..t eeiiiieeeetite e e eettee ettt e e ettee e et eesstteeeenneeeesnsseeasnseeesnnneeens 14
KEQOAGLO 3 oottt ettt e ettt e e ettt e e e beee e eabaeeeebaeeeessseaeasssaeeessseaasssaeesnnseeeesssaeeenseaeensses 16
AOYIOUIKOD TNG EQODLLOYIIG e tvttteeiee ettt ettt e e ettt ee e e ettt e e e e e eettaeee e e e e nbabeeeeeeasnssnaeeeeesnnnsssneaanans 16
3.1 Bdion AeSopEVMV POStEIESQL.....oiiiiiieiiieeee e et 16
3.1.1 Epyoleio Atoyeiptone PEAAMIN......c.viiiiiiiie ettt et ee e eetrae e eaaae s 17

3.2 EENPETNTNCINOAETS ..ottt e e et be e e sttt ee e eatbeeeesabaeeenreaeeeeses 18
3.2.1 TTEVICOL ettt ettt bttt e st e e e eebbeee s 18
322 B1PAMoBNKES TOU NOAEIS ... e e eeaae e e e 18

3.3 Tunpa e@oppoyng mov aAAnAemidpd pe tov xpnotn (Client side)........cocvvveeeeciieriiireeiieeee e, 19
KEQOAGLO 4 .ottt e e ettt e e ettt e e bt eeeeabaeeeesbaeeeessseaessssaeeansseaaessaeesnnseeessssaeeenseaeensses 22
Y AOTLOUNON TNG EDODLLOYNIG 1 ettt ettt ettt ettt e ettt e e et e e st ae e et e e s saaaeesanseeeesnnaeeeenseeesenees 22
4.1 Tevucn TIeptypa@r] TNG EQOUPLLOYIIC .o eeeeiieieeeee ettt 22
4.2 ALOYPOLLO POTIG AETOIEVIMV ....oeieeiiieieiiiiieeiiie e etieeette e et teeeeive e e ettaeeesabaeeesabaesessseaeessnseaeanns 24
4.3  Baomn AedopEV@V POSEEIESQL. ... ..viiiiiiie ettt 25
4.3.1 TTivOKOG OEEAUEVIIG TOUOTOUPL...evvieeeiiiieeeiiie e ettt eetite e e eettee e ettt ee e etteeeeeeaeestteeesenaaeeeneeeens 26
4.3.2 ITivorKoG SEEOHEVIIG KAPOG ..eeeeeviieeeiiiiee ettt ettt et e eee e e enee e e eas 26
4.3.2 TTIVOKOG KOTOVOAMOEDYV ....vvveeeeerreeeeeirieeeitieeeeeerieeestareeesssseeesssseesassseessssseessssesessssseesssseens 27

4.4  EEUINPETITAG INOACTIS ...ttt et et e e e etbae e eebaeeestbaeeesnseeeeeenes 28
4.4.1 ANPIOVPYIO TOU EEUITINPETIITI . evvieeeiiiieeeiee ettt e e e ebee e e es 28
442 RoutePath/ currentPreviousMeasurementsTankl.........c..ccooceeeniiiniiiniiiinicinicece 28
443 RoutePath/currentPreviousMeasurementsTank?2 ............cccoooeiiiiiniiiiiiiniie e 30
4.4.4 RoutePath/ consumptionReZIStIation ..........cceevieeeriiieeeiiieeeeiiee e eiiee e eiee e eeaee e 30



4.4.5 RoutePath / statisticSHOUTIYTanK .........cccuviiiiiiiieiiiiiecee e e 31

4.4.6 RoutePath / statisticsDailyTank] ...........cccceeeiiiiiiiiiieeiiie e 32
4.4.7 RoutePath / statisticSHOUTIYTank?2 ...........c.coovvoiiiiiiiiiieiie e 33
4.4.8 RoutePath / statisticsSDailyTanKk2 ...........cccceeeeeiiieeiiiieeeiiie et eevee s 34

4.5  Avamtoén tov TUMHOTOG TG EQAPUOYAG TTOL OAANAETIOPA (e Tov ypriotn (Front-End) ........... 35
4.5.1 IMEVOD TEEPUYTIOTIG +eveeennerrrrreeeeeiunerreeeeeaaatereeeeeseannrareeeesnasssaresessasnssseesesesassnseresessessnseees 35
4.5.2 DTG ettt ettt ettt ettt e e ettt e e ettt e e e e et ette e e e e bt bteee e e e e b e tete e e e aeneeeas 36
453 ELLOOVION QEEQEVAIV. ..eeeeniieeeeiiiee ettt ettt e e et e et te e et te e s sataeeetbeaessnseeeeennsaesesneeens 37
4.54 T POLUT KOTOIOTOGTIG e e vvvveeeeeeeinirreeeeeesattreeeeeseannrareeeeesasssaeesesssnnssseesesssasnsseseesesensnnseees 39
4.5.5 KoB0op1topOGg EMUTESDV GUVOYEPIOU ..evereeuiireeeirieeeiiteeeeiieeeeetieeseataeeesnneaesesseeessnseeeesneeens 40
4.5.6 ZTOTUOTUC L et enetete et te ettt e e ettt e et e ettt e e san et e satbe e e e et et e eaabeeeesanbeeeannneeesmnneeesannneeeannneens 40
4.5.7 ETUAOYT YADOGOG e eeevtieeiiieieeitte e ettt e et e e ettt eesetaeeeetbeeesabeeasssbaeeensseaeesssseessssseaesnsreeens 42
4.5.8 ADOUL ..t ettt et ettt she e e st 42

O AV To Ty USRS 43
4.7 EYKOTAGTOOT AOYIGLUKCOU EQOUPLLOYTIG e nuveeeenrreernrereeanneeeeansreeesaneeeesasseeessnseeessnseessnasseessssesennes 44
4.7.1 Bdon AeSopEVMY POStEIESQL .....ooiiiiiieiiiie ettt e et e 44
4.7.2 EEUmMPetNTG INOAEIS ... ittt ee e e e e stbaeeeaaaee s 44

4.8  TIpoPANHOTO KOTA TNV DAOTOINGT TNG EQOUPLOYTIC +eenrrreerurrreerrrreeanreeesssseesaanreeesssseeesssseeesasees 45
KEQOAGLO 5 oottt ettt e e ettt e e etv it e e e bt ee e et aeeeebaeeeessbeeessesaeeansssaasssaeesnnseeeesssaesenteeeensses 48
SoUTEPAGUATO- MEAAOVTIKEG TPOTOTOMOELG ... e eeerieeeiiieeeeiteeeeeireeeeiraeeeereeeestraeseseraeeesssaeaesseeesenses 48
BUBAOYPOPIOL ..ottt ettt e ettt e s et e e e ste e e e e nsbe e e nnteeeennteeeenaaeeenbaeeeentaeeeenteeeeennees 50
IUVTLIIOELG et tveveeeeeeunnrrreeeeenaneessaeeessaansesaeeesasaanssseeesesaasssseseseasnnsssseesesanssssesessssssnssseesesasssssseseesssnsnssssesenans 51
TADCCAPT EEVIKDV PV ..ceeiiieeeeiiiieeeiiie e ettt te e ettt e e teeeesteeeesstaeeeessaeeessesaeesasesassssaeesassesassssaeeassseessnssees 52
TTAPAPTHMA ...ttt ettt e h e et ee e a et e bt e e it e e bt e e eateesateeebbeesmbeeemteesnbeeenaeeennes 53



KATAAAT'OX EIKONQN

EKOVO 1: A1GONTIPOGC DITEPTINIOV .veveeerieeeireieeeireeeeeteeeeestaeeessseeesstsesessseeeasssaeassseesssssseesssssesessseessssses 13
EOVa 2: A1GONTIPOG POTIG VEPO ..eenieieeeiiieeseiiieeeetteesseteteeentteesssseeessssaesannseeessssaessasseeesansaeeesseeessnsees 14
Ewéva 3: Zrypuotomo g Bdong pécm tov epyareiov dtoyelptong pEAdMIN........ceeeeveeeereieeeeeiieeeeee, 17
Ewkova 4: ALGy PO POTIG OETOLEVIMV eviieiiiieeeieieeeieeeeeieee e ettt e ettt e e eteeeesataeesnbaeessssaeaesnsneesennees 25
EUKOVO 55 IMEVOU TEEPUNYTIOTG vt eeeeeeunriitieeeeeeiiitieeeesestttteeeeesasnnsereesesaaasstreeeesananssseesasaaassssesessssnsnssseesesann 36
E1KOva 6: BOGTKOG YOPTIG EQOPDILOYIIG +vvveeerannrrrrreeeeanaurrrereeeeaansrreesesaassssreeeesssssnssseesssssssssesessssnssssnesesans 37
Ewova 7: T'pa@ikn] 0vVOmoPOOTOGT] QEEQEVIIC «ouvvreeeerreeearieeeririeeerreeesstraeeesreeessssseesssseeesssseeessseeesansees 38
Ewova 8: I'pagikn avamapdotacn SeEQUEVAS G€ KOUTAGTUOT] AlarM....ccveiieeiiieeiie e 39
Ewéva 9: POpLa E160YMYNG EMUTTEIDY GUVOYEPHOD ..evvveeerrreeeirieeerreeesaeraeeanneeeesaseeesaseeessseeeessseeesssees 40
Ewk6va 10: KOUUTUY ETAOYNG GTOTIGTUCDV ...veveeeereeeeereeeeritereessteesensseeesneaesasseeessssaesssnseeessssseessnseeessnsees 41
Ewova 11: Papdoypdppato péong nuepnotog Kot EfOoUadIOiog KOUTOVAADONG...cvveeerrreeererreeeerreeeeennies 42
EUKOVO 12: DOPLOL ADOUL.....c.uviiieciiiieeiiie e et e ettt e eeitee e ettt e e e etaeeeebaeeessbeaeeesseaeesssaeessnseeassssaesessseeasassees 43






Kegpararo 1

Ewcayoyn

0 Bépa g TTVYLKNG EpYaCiag apopd TV dnuovpyic EVOS AoYIoUIKOD HEGH TOL omoiov Oa eivat
duvath 1 TapaKoA0VONoT €VOG SIKTOOV VIPEVLONG GE TPAYLOTIKO ¥POVO KOl 1) EVIUEPMGT TOL
SLoEPLoTN TOV OIKTVOV ©€ Tepinmtwon dvoAettovpyiag. Exovtag eviomicel Tig avaykeg tmv

SlxePLoT@®V ToL JKTHOL B VAOTOMGOVLE LE BAOT QVTES TV EPAPUOYT LOGC.

[T cvykekpyéva ot deEapevEG TOV SIKTHOL VOPELOTNG, Elval dLACTAPTES GE S1APOP GNELD TOV VNGOV
mg Képrvpag. Kabe deapevry tpogodoteital pe vepd HEG® OVIAIOV OV €ivol £YKATESTNHEVES GTNV
elcodo ke deEapevig. To mpoPAnpa Aomdv Tov £yl TPokHYEL givat 1 advvapio TopakolovOnong g
Aeuwovpylag TG ovTAMoc MOTE Vo ival EQIKTOG 0 £YKOPOS EVTOMIGUOG evoeyOuevng PAAPNG e, Kabdg
KoL 1 TopaKoAovdnon ¢ mocdTag vEPOD oV VTAPYEL o€ kdBe deapevr o mpaypatikd ypovo. H
advvopio yvdong g Katavaiwmong vepod Kabe oeapevig Kablotd addvato TOV TPOYPUULATIGHO
Aertovpyiag TV avtAldv pe Baon Tig KOTOVOADGCELS, Kdtl mov Oa Ponbovoe otnv adidhewntn wapoyn

VEPOV KOl GUVETMOG 0T PEATIMON TNG TOLOTNTAG TOV TOPEYOUEVOD TPOTOVTOC.

H Adon oto mpofinua, 666nke pe v eykatdotacn dvo astntipwv. Ot ceOntpeg tonobemnkav and
TO TUHO TANPOPOPIKTS TOL Loviov Tavemotuov Kot o cuykekpéva omd to epyactipio CMODLab,
610 TAaiclo evag mpoypappatoc. O évag astntipag Tomobet)Onke otnV €ic0d0 NG deEapevig Le okomd

TN HETPNON TNG TOCOTNTAG TOV VEPOV OV €16pEeL 6T deapevn), o devtepog asBnTpag tomobeTOnke
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Kepaloio 1 : Eioaywyn

péoa ot de&apevi) MGTE VO LETPAEL TNV TOGOTNTA TOL VEPOD TTOL TEPEXETAL GE ovTr. Eyovtag Aapet ta
dedopéva Twv aoOnpov kdbe degapevie, ta omoia sivorl amobnkevpéva o pio Pdon dedopévav Tov
gpyaoctnpiov CMODLab, kat kdvovtog v katdAinin emeéepyooia, siedyovtal oty Pdon dedopévov

oV el ONovpynBel yor TNV VAOTOINGN TG EPOPLLOYTS.

AkohoObmg, PEGH TNG EPAPUOYNG, TPOYUOTOMOLEITOL 1 OTTIKY amelkdvion kdbe deapevig dote vo
eneavilel v mocdmTa vEPOD OV TEPIEXEL GE TPAYLOTIKO Ypdvo. Emmpdobeta, mopéyetar onTikod Kot
NYNTIKO alarm TPoOg EVNUEP®GN TOL O YPNOTY], OE MEPIMTOST TOV 1| GTAOUN TOV VEPOL gival TOAD LYMAN 1
TOAD younAn. O ypfotnG, HECH TOL HEVOL TNG EQOUPHOYNG, £XEL TN OLVOTOTNTO VO TPOTOTOU|GEL TO
emineda evepyonoinong tov alarm. TéLog, TPOCPEPOVTAL GTATIOTIKE GTOXEID GYETIKA LLE TNV KOTOVOIA®GT
oV vrapyel oe khBe delopevn. MEc® TOV GTUTIOCTIKMV, Ol XEPIGTEG TOL GUGTHHOTOC, B pumopovv va
EYOUV EIKOVO, TOV KOTOVOADGE®DY KOl Gpo KOADTEPT Olayeiplon Tov JSIKTOOL TPOGAPUOCUEVT] OTIG
MPUYUATIKEG avayKeg Tov xpnote@v. H eppdvion ko dnuovpyio ToV OTOTIOTIK®OV, Yivetol Le
papooypdpupota o omoio ep@avifovtol HETA amd ETA0YY Amd TOV ¥PNOTN TNS NUEpOUNVing Tov emBupet.
H epoppoyn mpoceépet GTATIGTIKA TOV 0POPOLV TH HECT] TN TG KATOVAA®ONG ava npépa 1 efdoudda.
Téhog, 1 epappoyn divel oto ¥eploTy, T dvvatdtnta va emAEEEL YADOGSA and To HeVOD TNG EPAPUOYNG.

O1 800 TPocPepOLEVES YADGOES glvar AyyAtkd Kot EAAnvikd.
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Kepalaro 2

ATKTLVO VOpeVONS Ko areOnTypeg

10, VO, LTTOPEGEL VO. YIVEL KOTAVONTH 1 avaykn vAomoinong g epappoyng Water Tank dote va
glvat duvaTn N TEPAKOAOVON O TG COOTNG Agttovpyiag TV de&AUevdY gvOg dIKTVOL VIPELONG,
KPIVETOL GKOTLO VO YIVEL L0l GUVTOLT OVOPOPE GTOV TPOTO AEITOVPYIOG KOl GTO TUNHATO O TO
omoia amoteleiton £va diktvo. EmmAéov, Ba yiver pia avagopd otnv apyn Asttovpyiog Tov acdntipov

OV YPNGLLOTOONKAY Y10, T GVALOYT| TV S£dOUEVAV, BACEL TOV OTOIMV VAOTOMGULE TNV EPAPLOYT.

2.1 T'evikd mepi AIKTOOV VOPEVOIG

‘Eva diktvo 03pguone, €KTOC TV oy®YDV TO PNKOG TOV OTOimV KOADTTEL EKUTOVINOEG 1 OKOUN Kot
YIMASEG YIMOUETPO, ATOTEAEITAL AmO SEEUUEVEC KOl OVTALIOGTACLO. LUYKEKPIUEVA, Y0, TNV VOPOSOTNON
TOV TEPLOYDV OV PPicKOVTIOL G€ PHEYAAO DYOUETPO, 1) PTOT TOV OVTAOGTAGI®V EIval amapaitntn dcTe
Vo Umopel To vepo va pTacel o degopevég mov Ppiokovtal didomapteg cLVNOME Ge LEYAAL VYOUETPO.
Y11 de€apevéc amobnkebovral YIMAdES KOPIKE PETPA VEPOL KOl 1) OTOGTOOT LETAED TOVG Elvol OPKETEG

EKOTOVTAUOEG PETPOL.

Ivetor gokora avtiinmed 61t éva cvotnua HVOpevong, amoterel éva tepdotio o GykKo dikTvo, M
mapakolovOnon Asrtovpyiog Tov omoiov dev givor gdkodn. Aapfdvovtag Vo OTL 1 KATAGKELY TOVL
pumopel va €yel apyiost dekoetieg mpv Kot OTL yivoviol cuvey®g TPOoONKes vEwV TUMUATOV, 1)

TOPAKOAOVONGT| TOL 0Td £va, GVYYPOVO GVGTNUA EAEYYOV, YIVETOL KON TTLO SVGKOAN.

12



Kepaldoio 2 : Aiktvoo Ddpevons kot aroOntipes

2.2 Apyn Aertovpyiog asOnTipmv

g outod To onuelo, yiveTor cOVTOUN TTEPLYpaP TG apyNS AetTovpyiog TV actntpwy, Ta dedopéva Tmv
omoiV ¥PNCILOTOLOVVTAL Yo TNV VAOTOINGN TG epyaciog. [ ) pétpnon tov 6yKov Tov vepoL TOL
PBpioketon ot delapevéig, ypnotpomomdnikoy acOnthipeg vrepnywv (ultrasonic sensors) Kot ywo T

HETPNOT) TOV VEPOD TIOL EIGEPYETUL OTIG OEEAUEVES, acONTpeg por|g vepol (Water flow sensors).

2.2.1 AwOnmypeg vrepiyov

O awebnmpoag vaepnymv etvar €va 6pyavo pe ) Ponbeio Tov omoiov PETPAUE TNV AnMOGTAGT OO £val
OVTIKEILEVO, HE YPNOTM VIEPNYNTIKOV Kupdtov. ‘Evoag owoOntipog vmepnyov, ypnouomotel &vov
HETATPOTEN TOGO YLOL TNV OMOGTOAN OGO KOl Yo TN ANWT VIEPNYNTIKOV TEAUDY TOV OVOUETOSIOOVY
TANPoQopieg oxeTKd pe TNV gyydtnTa €vog avtikelévov. Ta mymtkd kdpoto vynAng cvyvotntag,

AVOKAD®VTOL 00 TV EMPAVELN (OTOYOC) KO Topdyouy dlokpttd potifo.

Ot aenmpeg vIePNY®V, AEITOVPYOVV GTEAVOVTOGC EVOL NYNTIKO KOO WE YPTOT GLYVOTHTOV Ol OTOiES
Bpiokovtol Tave omd T0 PAGHO TG avOpOTIVIG OKONG. X& KATOL0VE OoONTNPES VITEPTXWOV, VIAPYEL
UOVO €VaG LETATPOTENSG IOV AEITOVPYEL MG LUKPOPOVO Y10, VO AUUPAVEL KOl VO GTEAVEL TOV VITEPNYNTIKO
Nxo. Z& GAlov TOTOL AGONTNPES, 1 ATOGTOAN YiveTal Amd SLOPOPETIKO TUNLO TOV 01oONTPa e oYEoN e
™ Mym. Téhog, o aeBntpag mpoodopilel v amdGTACN OTO EVOV GTOXO, UETPOVTOS TIG YPOVIKES

TEPLOOOVG HETAED TNG OMOCTOANG KO TNG ANYNG TOV VILEPTYNTIKOD TUALLOV.

W eTWE
UMltrasonic ? Sensor

=

Measurement
Range

Eixova 1: AioOntipog vrepiywy
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Kepaldoio 2 : Aiktvoo Ddpevons kot aroOntipes

21 ovvéyela, yvopiloviag Ty amocTacn Tov actntipa omd v emedvelo Tov vepol, spaproleton
KOTAAANAOG aAYOplOLOG LITOAOYIGHOD TOL GYKOL TOL vepoL Tov Ppioketor péoa oty oegopevn. O

aAyop1Bpog vtoAoyIo OV, eEapTaTOL ATd TO oYL Kot To pEYeBog TG Kabe de&opevnc.

2.2.2  AwOnmipeg porg vepov

O aeOnTpag pong vepov, YPNCLOTOLEITOL Y10 TN HETPNON TOV pLBLOD pong Tov vepov. O pvuBUOS pong
vepov, gival 0 dyKog Tov VYPoD Tov gloEpyeTal 0T deapev avd povéoa ypdvov (Altpa/Aento). Ot
awcOntpeg pone, Pacifovtor oe po wowiAior SPOPETIKAOV apy®v Agrtovpyioc. ‘Evog amd tovg mo
ouvnBepévoug Tomovg astnTNpmv pong, etvar ot ooBntpec Hall. 'Evog aiwcOntipag Hall, amoteheiton
amo &vav Tpoyd Tovpumivag kot éva payvitn. H ewsoyoyn tov vepov, yivetar amd v €icodo Tov
acOnmpa ko 1 e€aymyn amd v £€0d0. H por| tov vepov, divel dnomn 6tov Tpoyd OdoTe va apyicel vo
meplotpePetal Ko poll pe tov tpoyd, apyilel va mepiotpépeton kol o payvhmg. H mepiotpoer| tov
payvntikov wediov, evepyomoteli tov aucOntipo Hall. H £€£odog tov aioOntipo, omoteleitor omd

TETPOYOVIKO KOPOTO (TETPUYDVIKODG TOAUOVG ) DYNAOD Kot ¥ounAod ETTESOV.

@®How detection works @ Relationship between the @ Magnetic flux density vs.
il magnetic flux density & Vour Output waveform
. k Vour

!
= 1

I
T TB
Magnet “ ¢Muuement e

IR

1A h 4
"
.

Hallic L. 0
PR T

Bres Bops

rRpsp--g----N------f----

Magnetic

(Vour) flux density
W

o

\ ;

21 o
E

m ™

Output

Magnetic flux density

Time

Eixova 2: AioOntipag pong vepoo
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Kepararo 3

Aoywopiko s Eeappoyng

€ aVTO TO KEQOAOO TOPOLGLALeTal TO AOYIGUIKO Tov €yl emAeyel ywo v vAomoinom tng

epappoync Water Tanks.

3.1 Baon Agdopévov PostgreSQL

H PostgreSQL eivar po tponypévn oxeotaxn Paorn dedopévav avolktod kmdike, mov vrootpilel SQL
oAAG kol JSON gpotipata. Amotedet éva e€apetikd otabepd cvotnua dwyeipiong Pacewv dedopévay,
tov omoiov M avantuén Paciletar oy KowdTNTO. AdY® 0VTOD TOL YOpaKTNPLETIKOD, 1 PostgreSQL
Sobétel VYN enimeda avBekTIKOTNTOG, akepardtnTag Kol opfdtTac. H PostgreSQL ypnoiponoteitat g
Y®OPog amobnkevong dedopeévav Yo ToAAEG epapuoyég daduktoov. To Postgres.app meptlapfavet to psql,
évav meldn ypopuung eviodmv yw tnv PostgreSQL. 'Extog omd Tn ypopu €vioAdv, vrdpyovv Kot
ypaoikoi meAdteg mov givar dabéotpot yio v PostgreSQL. To mo yvwotd ypoaeikd epyaleio, sivatl to
pgAdmin. To pgAdmin amoteiel évav client avoikTod KMOOIKA TOL TPOCPEPEL GTOV YPNOTN TEPACTIEG

dvvartotnteg yio ) dwyeipion g Paons. ‘Eva akoun Baoikd yapaxtmpiotikd e PostgreSQL eivor n
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Kepdldoio 3 : Aoyiouiko epopuoyng

ovppoatotnTd g pe OAd ta Pacucd Asttovpyikd cvotiuota. Téhog, Ba mpémel va avagépovpe OtTL N

gpyocio vAomomOnke pe xpnon g £kdoong 14.

3.1.1 Epyaieio Awayeipiong pgAdmin

To pgAdmin amotelel €va eupEmg YPNOYLOTOODUEVO epyareio dwayeipiong Pacemv dedopévav Yo TNV
PostgresDB 1o omoio amlomotei t Stadikacio Snuovpyiog, CUVTIPNONG KOl ¥PNONG TOV AVTIKEWEVOV
™mg Paong dedouévov. To epyoreio pgAdmin zwpoceépel otOovV YpNoTn €vo TAOVGIO0 GUVOAO
YOPOKTNPIOTIKOV Yo TN Swyeipion Pdaoewv dedopévev, coumepthapfovopévon evog odnyod cvvdeog,
evog emelepyaotn PHEcw Tov omoiov pmopel va yivel swlooywyn epotnudtov SQL kot evog punyovicpod
avtopatng onovpyiog epomuatov SQL. To ypupikd mepipdAiov tov ypnotn, £xel oxedlooTel e
TETOLOV TPOTO MOTE va ival Prlikd mpog avtdv. TéLog, To pgAdmin propei va ypnoiomoindei gite pécw

g olemapng web 1 og poppoyn Tov propel va eykatactodel Tomucd.

v & Servers & deyak_tanks/posigres@PostgreSQL 14 v
b7 PostgreSQL 14
@ m Ay /s Y~ Nolimt ~ ® /v A MO~ 8 B = @
v = Databases (2)
v = deyak_tanks Query  Query History
[ Casts 1 SELECT * FROM public.statistics
% Catalogs 2 ORDER BY id desc

[T Event Triggers
% Extensions

v v v v

= Foreign Data Wrappers

v

v

Languages

v

¢ Publications
v 9 Schemas (1)
v & public
> @ Aggregates
> Collations
> & Domains
> [3 FTS Configurations

Dataoutput Messages Notifications
> [y FTS Dictionaries p—

= = || -
> Aa FTS Parsers S RvO® 5| &
> FTS Templates id . timestamp consumption_gastouri consumption_kavos
N [PK] integer B timestamp without time zone double precision double precision

> [F] Foreign Tables

) Funet 1 26942  2022-07-03 23:59:02 24 24
> =} Functions

Mat lized V 2 26941  2022-07-03 23:58:01 24 24

> aterialize lews
> @ Operators 3 26940 2022-07-03 23:57:01 24 24
> () Procedures 4 26939 2022-07-03 23:56:01 24 24
> 1.3 Sequences 5 26938 2022-07-03 23:55:01 24 24
v [ Tables (3) 6 26937 = 2022-07-03 23:54:01 24 24

> [H gastouri 7 26936  2022-07-03 23:53:01 24 24

> B3 kavos 8 26935 2022-:07-03 23:52:01 24 24

> 3 statistics | 9 26934 2022-07-03 23:51:01 24 24

Total rows: 1000 of 26942  Query complete 00:00:00.210

x {2\ Trinmar Eunatinne

Eixova 3: Zuyuiotono e faons péow tov gpyolteiov dioyeipions pgAdmin
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Kepdldoio 3 : Aoyiouiko epopuoyng

3.2  E&uvmmpetntiig NodelS

3.2.1 TI'svika

H dwachvdeon tov client side tunpatog g epoproyns pog pe  Pdaon dedopévav oty omoio eivon
amofnievpéva T dedopéva mov AdpPdvovior amd Tovg ooONTPES, YivETOl HECH TOL €ELTNPETNTH
NodelS, o onoiog mapéxet meptfdrriov extéleong o€ JavaScript. AToTeLel AOYIGHIKO OVOIKTOU KMOIKO KoL
etvar cross-platform, Oomiadn pmopel vo ektedeotel e SOPOPETIKEG VTOAOYIOTIKEC TAOTQOPLEC.
Avantoydnke 1o 2009 ko Boaocileton oty pnyovr V8 JavaScript m omoilo amoteAel Tov Tupnva TOL
ovlhopetpnt] Chrome g Google. To tepdotio TAcovékTNUa TTOL TPooPépel o NodelS og ekatoppdpla
npoypoppatiotég frontend, givar 6t mAéov umopodv vo ypheovv ce JavaScript Tov KOSIKO Kol GTNV

TAELPE TOL TEAGTN YWPig Vo ypeldleTan vo Labovv pia EVIEADS S10POPETIKT YADGGO.

EmumAéov, n achyypovn kot kaBodnyovuevn and coppdavta ¢don tov NodelS, tov kabiotd katdAAnAo yio
TN ONoLPYIo EQAPLOYDV OV UITOPOVV VA, YEPLOTOVV TOAAEG GUVIEGELS TAVTOYPOVA, KATL TOV AMOTEAEL

o cuvinon epyacio yio S1KOMGTES 1GTOV.

3.2.2 BiproOnkes Tov NodelS

"Evag amo toug Bacikoig mapdyovieg mov odfynoe o€ enttvyia to NodelS, givar to npm. To npm givat o
dwyeplotg makétov Node péow tov omoiov ot mpoypoppatiotés JavaScript umopodv va, potpaloviot

YPNO LA TOKETO, LLE YPIYOPO KOl EDKOAO TPOTO.

To npm (Node Package Manager) amoteleiton amd 600 Poacikd pépn: a) éva epyareio CLI (pia demopn
YPOUUNG EVTOADV) Yo Tn dnuocigvon kot ) Aqyn tov Pilodnkov (tokétov) B) éva dadikToakod

amofetnpro mov eriolevel makéta JavaScript.

BiproBnkeg o1 omoieg £xovv avomtuybel amd TNV KOWOTNTA TOV TPOYPOUUOTIOTOV Yio Ttov NodelS,

progevouvtal oto anobetnpio https:/www.npmjs.com/. H gpappoyn mov €xet dnpovpyndel oto miaicio

g epyaciog, xpnolponotet ta axkoAovda makéto NodelS

® express
To Express givar 10 mo dnpopirég miaicto 1otod tov NodelS. Tlapéyet pnyoviopovg yuo tnv

AVTILETOTION 6YedOV KABe TpoPApatoc avanTuéng 16100. XTIGUEVO TAV® GTNV EVOOUATOUEVN
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Kepdldoio 3 : Aoyiouiko epopuoyng

povada http tov NodelS, to Express pog Ponfd va pvbuicovpe t Spopordynon kot vo
YEPLOTOVLE TOV KOKAO aliTnong/amdKpione.

Path

To NodelS mapéyet 1o mpdcheto path pécw tov 0moiov yiveTatl o €VKOAN 1 AAANAETIdpaoN e
T1G Sadpopég apyeiwv. Akoun, to path drabfétel TOAAEG ypnoeg WO1OTNTEG KO LeBASOLE Yo TV
TPOGPACT KL TOV YEPICUO TV SOPOUDY GTO CUGTNLL apyEi®V.

body-parser

O Express body-parser givat pio fipiodnkn npm mwov ypnoyLomoteital yio v eneéepyacio Tov
dedopévav  mov amootéAlovior pécwm Tov ompotog (body) evég artquotog http. ITwo
ovykekpléva, o parser, pécw tov middlewares tov express, avoidel 1o omdpo gvog http
artquatog oe test, JSON, url-encoded kot axotépyooto dedopéva, yio vo eAéy&el av mAnpoi
KGO0, KPITNPLOL OOTE VUL EMCTPEPEL GTOV EAEYKTI-OTOYO,

fs

To module fs pag mapéyet pua celpd amd Aettovpyieg yio TV oAANAETIOPAGT LE TO GUGTNLO TMOV
apyeiov. Méow ocvvopthoewv onwg writeFile(), readFile(), pag emitpénetl va yphoovue Kot va
dwpalovpe apyeio.

pg

To node-postgres, 1 pg eivar pe vAloyn and modules Tov NodelS yio ) dwacvvdeon pe po
Béon dedopévav PostgreSQL. Meta&d t@v mOAADY YOpaKINPIOTIK®V TTov Voot pilel To node-
postgres, mepthapfdvovtor callbacks, promises, async/await, connection pooling, prepared
statements, cursors, rich type parsing kot C/C++ bindings.

Cors

To cors eivor o Piprlodnkn tov Nodel]S mov pog emTpénel vo YOAUPOCOVUE &Vl
YOPOKTNPIOTIKO OOQOAEINS TOV TPOYPOUUOTOV TEPWYNONG 7OV TEPLOPIlel T Cross-origin

ortiuota HTTP.

Tuqpo epappoyng mov ariniemopd pe tov ypiotn (Client side)

[HopdAnia pe v emihoyn Tov dopukdv ototyeiwv Tov backend tunpotog g e@opuroyns, dniadn g

Béong dedopévav kot Tov gumnpetnTh, £Yve Kot 0 oyedoopdc Tov client side TUALOTOG TG EPAPUOYNC.

H emloyn tov tpomTov e Tov 0moio KAVOE TNV OTTIKOTOINGT TV SES0UEVOV, ElXE MG POciKO KPLTNPLo

TNV ETA0YN HOG VO GYEOLAGOVLE pia web epappoyn. Ot oxedlaoTIKEG ETAOYEG TOV TPOGPEPOVTOL Y10, TN
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Kepdldoio 3 : Aoyiouiko epopuoyng

dnuovpyia pog web epappoyng, ivatl ndpa moAréc. O oyediootig pumopel va emALEEL avapesa amd po
mAnBopa Bpiodnkdv 1 frameworks g Javascript ®ote va eKPETOAAELTEL KOTA TO PEYIGTO SLVATO, TIC
TOALEG SUVOTOTNTES TNG YADOOAS. 10 TOV oYES100UO TOV GTATICTIKOV TOL TPOSPEPEL 1) Eapuoyn Water

Tanks, &ywve yprion g Biprrodrkng D3.
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Kepairaro 4

Ylomoinon s E@appoynig

€ 0UTO TO KEPAANIO TeEPLYpAPeTOL 0 TpdTMOg vAomoinong g epaproyng Water Tanks pe
Bonbewo daypappdtov pong. EmmAéov, Oo dodue 10 EMPUEPOVC KOUUATIO TNG EPAPUOYNG TT®S
VAOTOMONKAY KOl TG EMKOWV®VOLY HETOED Ttovg. Téhog, Ba mapovoidcovpe TANPoPopies

OYETIKA LLE TNV EYKATAGTAGT TOV AOYIGHIKOD TTOV YPTClUOTOmONKE.

4.1 T'evikn Heprypagr ™ E@appoyng

H spappoyn apyiler pe v ektéleon tov opyeiov mainjs. H mpdtn cuvdptnon mov koAeiton eivor n
Calculation Registration of Consumption. Mécw tng Calculation Registration of Consumption, yivetat
KMon g Get Timestamp, 1 omoila emoTpéPel TO timestamp Tng ¥POVIKNG OTIYUNG KATA TNV omoia
KAnOnke. Xt ovvéyela, pécm g Calculation Registration of consumption, ekteieitatl n cvvdptnon Get
Current And Previous Values pe 6piopa 1o apywod timestamp (initial timestamp). 1o endpevo Prpa, m
ovvaptnon Get Current And Previous Values {ntdet péow http request and tov NodelS va pépet amd
Béaon dedopévav Tig dVvo TEAELTAIEG TIES TOV Water volume kot TNV TeAevTaio. TOv water rate omd Tov

wivako, Gastouri pe kpiTfplo 1o initial timestamp.

‘Exovtag v televtaio Ty tov water volume mov éxer kotoywpnbei ot Pdom, umopodue va
VIOAOYIGOVE TO TOCOGTO TANPWOTG TG deapevig morlamiactalovtag Ty T tov water volume pe
TO €KOTO KOl SLOPAOVTOG TO HE TN HEYIOTN YOPNTIKOTNTA TNG deEapevig OTWS POIVETOL GTOV TAPAKATM

TOTO.

water volume x 100

Filling Level = Max volume of Tank
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Kepaloio 4 : Yiomoinon s epopuoyns

Axolovbmg, exteleitar 1 Stadikacio Tov POALG Teptypayape Kat Yo v de&apevi Képog. Ztn cuvéyeta,
viveton éheyyog péow tng Check Alarms av ot véeg Tiég mov AdPoape yo T oTdbun TOov VEPOL TMV
deapevav, mapafralovy ta eninedo evepyomoinong Tov GuvayEPHOD. Av aLTH 1 GUVONKN IKAVOTOLEiTAL,

yivetal evepyomoinot Tov GLVOYEPLOV.

310 emoOuEvo Ppa, ot TiES mov Eyovue AdPet Yo kdBe de€apevi and T Pacn, mEPVIovVTUL O OPICHO
ot ovvaptnon Calculation Consumption 6oV yivetal 0 VIOAOYICUOS TG KATAVAA®OGTS avad Aentd. O
VIOAOYIGHOG TNG KOTOVOIAW®OTNG YIVETOL LETATPEMOVTAG TNV TN TOL water rate omd Aitpo oe KuPikd
EKOTOGTO Kol TPOCHETOVTAG TV T LTI e TV TPOTEAELTOIN TN TOL Water volume. A@aipovpe ord
avtd TO ABpolopa, THV T TOL TeAevTaiov water volume Kot 1 T wov TPOKLTTEL pag divel v

KOTOVAAWOOT) 6€ KUPLKA ava AenTo.

consumption per minute = (previous water volume + water rate) — last water volume

AkoloObmg, ol TG TG Katavaiwmong Yo kabe de&apevn poli pe to timestamp mov AdPope amd to
apykoéd request (Get Current And Previous Values) kat 1o omoio égovpe amodnkedoel o pio petafint,
mepviovvtol ¢ opicuata oty Consumption Registration kot omd gkel, péom http request, otov NodeJS.

O server amooTéALEL £va, query MOTE va. YiveL El0aymyn TV OE00UEVOVY GTOV Tivaka statistics tng faomng.

Metd v odoxAnpwon ¢ Get Current And Previous Values 1 kAron tng onoiog €ywve pe Opiopa To
initial timestamp, koAeitor n Set Interval. Set Interval amotedel o moAd Poacikn cvvaptmon yw v
EPOPUOYN HoG Ko eKTEAEiTOn cuveydg kdbe eEnvta devtepoienta. H Set Interval apyikd Aappaver éva
timestamp koAdvTog TNV get timestamp. Me Opiopo avtd to time stamp, kaAei v Get Current And
Previous Values 1 omoia emovalopfdavert oAoKANpT T S1dIKOCIN TOV TEPIYPAYALE 10 TAV®. MEGH NG
emavarappavopevne kinong g Set Interval, m epoppoyn Hog TOPEXEL GE TPAYUOTIKO YPOVO,
TANPOPOPIEG GYETIKA LE TOV TPEYOVTO, OYKO TOV VEPOL UEGO TNV SEEQUEVT, TV KOTUVAA®GOT oV AETTO,

™V TPEYOVGA TOGHTNTA VEPOD TTOV UAiVEL 0T de&aEV KOl TEAOG, TO TOCOGTO TANPMOONG

Mo emmAéov PBacikn epappoyn eivar  Click Tank 1 onoia exteleiton kabe e€nfvta devteporenta KaOADS
1 kAnon g yivetar pésa and v Check Levels mov avaeépape nponyovpéves. H Click Tank kaAeiton
emiong Kol HEC® TNG EMAOYNG oG deEapeVig Omd TOV ¥PNOTN. KOOGS TNG €ivar va AapPdvel Kot vo
avavedvel TG Tég kaBe defapevng. 'Etol, oe mepintwon emhoyng amd tov ypnotn pog de&apevig, M
Click Tank koAei nv Draw Tank 1 onoia mpoyatomotel TNV ypagikn amecovion e de&apevig mov £xet
emAeyel, amewovifovtag TV TPOYHOTIKY] TOocOHTNTA TOL VEPOD TOV TEPLEYEL €Kelv TNV OTIyuUn 1

de&apevi). H Draw Tank kaigiton pe Opiopo v Ty g mocdtag mov £xetl 1 de&apevn péca.
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Kepaloio 4 : Yiomoinon s epopuoyns

Téhog,  epappoyn Calculate Hourly Consumption ypnoiponoteitor doTe vo 0mOGTEAAOVTIOL GTOV Server M
OPYIKNAG KOL 1 TEAMKN Ypovosepayida Yo TOv LWOAOYoUd TNg HECNG MUePN ol kot gfdopadiaiog
Katavaiwons. Xto apyeio d3form.js vadapyovv dbo Calculate Hourly Consumption. H diapoporoinon
HeTa&d TOvg EYel Vo KOAVEL UE TOV TPOTO TOL LTOAOYILovV TNV opyn Kol TO TELOG TOL YPOVIKOD

dtotuatog mov BéAovpe o NodelS va avalntiost otnv Bdon.

4.2 Abypoppa Pong Asdopévav

Y10 Adypappo Porg Agdopévav mapovotdlovtal ot Kuptotepeg dlEpyaciec TG epoproyng Kabdg Kot to

dedopéva oV aVTOAALGCGOVTOL LETAED TOVG.
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Kepaloio 4 : Yiomoinon s epopuoyns

Aitnon Emotpogn
XPOVOOPPaYidOG XPOVOOPPAYidag
Function > Function > Function
Calculation < < Set | |
ctrati : . et Interva
Reglstratlo.n AoXIKS Get Timestamp Afmon ,
of Consumption XPOVOTPQQYidKL Xpovooppayidag
AnooToA}
0VOapPaYida
Y Y Aitnon http XpOvooRPaYIDAS
Function > Server
(;et (.)urrectland < - Node JS <
revious Values nn X AmooToh
Aedopévav Myn :
Agdopévwv Aedopevav
AnooToM} A
Aséouswf)v Aimnon http
Acgapevav
\
Function Function Function
Calculate Consumption
Check Levels Consumption Registration
AnooToA} - ]
Aedopévav ArmoaTohr} Xpovoopporyidag B4
evepyig KOl KATOVOADOEWV > “on
) Aedopévav
AcEapevig Eiooywyn Acdopévuv
| oTov mivaka statistics
Function KAfjon e GpioiaTo TocoaTo Function
NMAApwong Acgapeviig
Click Tank "1 DrawTank

Eiwxova 4: AMdypappa pong dedopévov

4.3 Baon Agoopévov PostgreSQL

Apywcd, viomombnke n Paon dedopévev pe v PostgreSQL kot omn cvvéyewn, dnpovpyndnke évog
mivaxog yo ke o amd TG de&apevES TOL amOTEAODY LEPOC TOV dKTOOV Vdpevonc. EmurAéov ptidyke
évag emmAEOV TivoKaG pEoa oTov omoio Ba amofnKedovTaLl T0, GTOTIGTIKG TOL £(0VV VO KAVOLV WE TIG

KOTOUVOADGELS 0VE AETTTO Y10, KAOE oL amd Tig de&apevec.
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Kepaloio 4 : Yiomoinon s epopuoyns

4.3.1 IMivexag ocfapeviic 'aostovpr

O mpdTog Tivakag mov dnpovpyndnke eivor o mivakoag Gastouri. Apykd €ywve 1 AMym TV dedopEVOV
amd Tovg octntpeg mov €xovv TomoBetnBel otn defapev) GE HOPET CSV. XTr CLVEXEW, Yo Vo givat
duvatih N El0YOYN TOVG GTOV TTivaka, £ywve 1 KatdAAnAn enefepyacia. H eneéepyacia ywve pe ypnon tov
editor sublime text. O mivakag Gastouri amoteleitar and técoepa media. To ID 10 omoio amotedel Ko
primary key tov mivaxa, To timestamp tomov timestamp, to Water Volume tbnov double precision kot to
Water Rate tomov real. Xto medio Water Volume omoBniedovtol ot Tiég mov apopodv Ty mocoTnITa
vePOU TOVL VLTAPYEL o€ KABe ypovoBupida otn defopevi), LETPOLUEVT Ge KLPKG pétpo. XTo mEdio
Water Rate amofniedovtar ot Tiég Tov vepov mov sloépyetal otn defapev oe Kabe ypovobupida,
petpovpevn og Mtpa. AkoAovBel £va gvdektikd mapddetypo ovvtaéng oe SQL, g evioAng pe v omoio

dnuovpyovue tov Tivako Gastouri Kot ELGAYOVUE TO SESOUEVO TV OIoONTN POV GE AVTOV.
CREATE TABLE GASTOURI

(ID SERIAL PRIMARY KEY,

TIMESTAMP TIMESTAMP,

WATER_VOLUME DOUBLE PRECISION,

WATER_RATE REAL);

INSERT INTO GASTOURI (TIMESTAMP, WATER_VOLUME, WATER_RATE)

VALUES ('2022-07-25 19:31:02',127.985095263,3400.0),

4.3.2 Ilivokog de€apevig Kapog

O dev1epog Tivakag mov dnpovpyndnke givar o mivaxog Kavos. To apyeio dedopévav and 1o epyactiplo,
meplelye dedopéva povo amd o degapevn, avtv Tov ['actovpiov. [a va givar dvvatdg o leyyog g
GMGTNG AELTOVPYIOG TNG EQUPLOYNG, ETpeTE va, dnpiovpynOel TovAdyiotov o akoun deapevn. Etot, ta
dedopéva g oegopeving Kavos, amotehobv mpoidv emefepyaciog mov Paciomke o610 €S0UEVA TNG

deapevig Gastouri. H enelepyacio kot ota dedopéva avtod Tov mivaka, £ytve pe ypnomn tov editor
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sublime text. O mivaxog Kavos amotedeiton kot avtdg ond técoepa medio i pe avtd Tov TivoKo
Gastouri. To ID 10 omoio amoteAel kou primary key tov mivaka, to timestamp tOmov timestamp, TO
Water Volume tomov double precision kot to Water Rate tomov real. Akolovbei 1 eviodn dnuovpyiog

Tov wivaka Kavos oe SQL.

CREATE TABLE KAVOS

(ID SERIAL PRIMARY KEY,

TIMESTAMP TIMESTAMP,
WATER_VOLUME DOUBLE PRECISION,
WATER_RATE REAL);

¥t ovvéyela, PAémovpe mopAdelypo TG €VIOANG sql pe TV omoio. €lGAyovpE TO. dedopévVe TMV

acOntpov ctov mivaka Kavos.
INSERT INTO KAVOS (TIMESTAMP, WATER_VOLUME, WATER_RATE)
VALUES

(2022-07-25 19:31:02',57.985095263,3400.0)

4.3.2 IlivoKog KOTOVOADGEMY

O tpitog kot tehevtaioc mivakag mov onpovpynbnke otn Paon dedopévav, givar o mivakag Statistics.
Ytov mivaka Statistics katoy@pobvTol To. 0e00UEVI TOV TPOKOTTOLY GO TNV KOTAVAAMGT VEPOL TNV
omoia £yovpe VITOAOYIcEL HECH KATAAANAOL aAyopifpov. O mivakag statistics anotedeiton amd TéccepQ
nedia. To ID to onoio amoteAet kot primary key tov wivaka, to timestamp to dedopéva Tov omoiov givat
tomov  timestamp, t0 CONSUMPTION GASTOURI tomov double precision ot 7o
CONSUMPTION_KAVOS tomov double precision. AkolovBei 1 eviodn dmpovpyiog Tov mivoko G€
SQL.

CREATE TABLE STATISTICS

(ID SERIAL PRIMARY KEY,
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TIMESTAMP TIMESTAMP,
CONSUMPTION_GASTOURI DOUBLE PRECISION,
CONSUMPTION_KAVOS DOUBLE PRECISION);

Téhog, PAémovpe éva Tapddetypa TG evioAng sql pe v omoia elcdyovpe To dedopéva Tov aednTypwv

oToV Tivaka statistics.
INSERT INTO STATISTICS (TIMESTAMP, CONSUMPTION_GASTOURI, CONSUMPTION_KAVOS )

VALUES ('2022-07-25 19:31:02', 9.550221999999998, 2.5960099999999926);

4.4 Elvmmpetntic NodelJS

4.4.1 Anuovpyio tov ECumnpetnm

Ye mpmdtn @dom, €ywe eykatdotoon tg Piprodnkng express kot akoAovbwg, Snuovpyndnke o
e&uvmpettig NodelS pe okond ) dwwocdvdeon tov clients tufupotog g gpapuroyng (frontend) pe
Baon dedopévav PostgreSQL. O e&umnpemic Oa AapPdvet ta artipato axd tov client otnv topta 3000.
H anoctol) tov airtnpdtov ard to frontend tufpo g epaproyng Tpog tov server, o yivetal pe ypnon
g peBodov get. Xtn ovvéxela avtod TOL KePaAaiov, Bo dovpe avaAivtikd OAc To route paths mov
dnuovpynoape otov eEummpetnty (apyeio app.js) dote vo emkowvwvel pe ) Pdorn kot vo aviiel to

dedopéva mov yperaleton to frontend Tunpo TG EQAPUOYNC.

4.4.2 RoutePath/ currentPreviousMeasurementsTank1

Apyd, dnuovpynoope to route path /CurrentPreviousMeasurementsTankl'. Méow avtod tov query,
Bélovpe va Ppodpue Tig Tipég Water Volume kon Water Rate mwov oyetiCovtor pe to tedgvtaio kot 10
mpoteAgLTOio timestamp mov £yl kotoywpnOel otov Tivaka Gastouri tng Pdong dedopévev pog amd T
YPOVIKN oTiypn mov kdévovpe to gpdtnuo. O géumnpentg Aopfdver éva query pe ) pébodo get ko

dnovpyel To TOPAKAT® EPDOTNLLOL:

“SELECT A.WATER VOLUME, A.TIMESTAMP AT TIME ZONE 'UTC' AT TIME ZONE

'"Europe/Bucharest', AAWATER RATE FROM GASTOURI AS A WHERE A. TIMESTAMP<=$1”
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Axorovbwg, o eEummpetntig NodelS, amootéddel 10 gpdtnpa otn Pdon dedopévov PostgreSQL. H
emkowvavia g Paong dedopévav pe tov NodelS, yivetor péow g mpoemheypuévng noptag 5432. Xto
emopevo Prua yivetar avalntnomn otov mivako Gastouri T@v €yypapadv mov £xovv UIKpdTEPO 1M 10
timestamp omd To timestamp tov epomuatos. H amdvinon emotpépet oto eunnpetnt) NodelS. TNa va
unv emoTpéyouv OAeg ot Tipég tov Water Volume ko Water Rate mov mepiéyovv pikpdtepo timestamp
amd avtd wov £yetl {ntnbel, Xpnowomnoeital n péBodog slice pe 6piopa -2 OGTE v EMGTPEPOVY PLOVO Ot 2
terevtaieg. O eEumnpettig emotpéeet v andvrnon oe popen JSON. H andvinon sivol evoopatopévn
o¢ Tivoka (array) oty 1010tra ‘results’. Otav to medio ‘status’ maipvel v Tun ‘ok’, vwodnimvel 6TL N
avalntnon olokAnpdOnke pe emrvyio. Av 1 avaltmon dev ohokAnpwOei pe emrvyio 10te oto JSON

EMOTPEPETAL 6TO eSO “status’ ) T ‘not found’.

Mopoakdrto, PAémovpe to JSON response mwov AapPavel 1 €QoprOYY, OPYIKA G TEPITTOOT EMTLYOVG
avalntnong. Aniadn 6TV TEPITTMGCT OV VIAPYEL EYYPOen ot Pdon dedouévav yia To timestamp mwov

avalntoaye.

{ "status":"ok",
"results":[{"water_volume":92.5995102525,
"timezone":"2022-07-25723:09:01.000Z",
"water_rate":3500},
{"water_volume":142.632092297,
"timezone":"2022-07-25723:10:01.000Z",

"water_rate":3500}]

AxoiovBel to JSON response mov AapPdaver 1 €Qappoyn G€ TEPIMTMOGY TOL TO query, TMEPLEYEL &va

timestamp pLe NUEPOUNVIC TTOV JEV OVTIGTOLYEL O€ KATOW EYYPOPY| GTN PAGCT).

",

{ "status":"notfound”,

"searchTerm":"2013-08-13 00:00:00"
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Téhog, axorovBei to URL péom tov omoiov amootéAAeton ®¢ query, to mpog ovalntnomn timestamp

(nébodog get).

http://localhost:3000/currentPreviousMeasurementsTankl?g=2022-07-

25%2023:09:01

4.4.3 RoutePath/currentPreviousMeasurementsTank2

To devtepo route path wov dnovpynnke givat to /CurrentPreviousMeasurementsTank2 ' kot agopd ™
deapevn Kavos. Méow avtod tov query, 0édovpe va Bpodpe tig Tinég Water Volume kou Water Rate
mov oyetifovtal He TO TEAEVTOIO Kol TO TTPoTEAELTHiO timestamp mov £xel KotaympnOel otov Tivoko
Kavos g Baong dedopévav amd ) ypovikr otryp mov yiveton to epdtnpa. O eEummpetntig Aappdvet

éva query pe ™ puébodo get, OmWS ovaPEPONKE KoL 0 TAV®, Kot dNOLPYEL TO TOPUKATMD EPAMTILLOL

“SELECT A.WATER VOLUME, A.TIMESTAMP AT TIME ZONE 'UTC' AT TIME ZONE
'Europe/Bucharest’, A WATER RATE FROM KAVOS AS A WHERE A.TIMESTAMP<=§1"

O géumnpem g emoTpéPel TNV andvrnon oe popen JSON kot to dedopéva Ppiokovior EVGOUATOUEVO

otV W0tnTa ‘results’ 6nwg Ko otnV mEPinT®Oo™ Tov query g de&apevig Gastouri.

4.4.4 RoutePath/ consumptionRegistration

Méow tov RoutePaths CurrentPreviousMeasurementsTankl kot CurrentPreviousMeasurementsTank?2
gywve Aym g tehevtaiog Tiung Tov Water Rate yio v ke deapevn Kabmg kot Tov S0 tedevtainy
Tindv tov Water Volume. Mg Bdon ovtég Tic Tiég, Oa yivel o vmoAoyiopuds Tov Katavolocemy. o va
glval QIKTOC 0 VITOAOYIGLOG TG KaTavaAmong ava Aento, To Water Rate petatpénetot and Aitpa/Aentod
o€ KuPikd pétpa. Akorovbwe, mpootibetatl 1 Tpoterevtaio Tiu Water volume pe 1o televtaio water rate
Kol 6TO €MOUEVO PBrua, omd avtd to Abpowopa agatpeital ) televtaio Ty mov £xet Anedet yo to Water
volume. Mg ovtd TOV TpOTO, OMpovpyNOnke o KaTdAAnrog alyopiBuog (apyeio functions.js) ywa tov

VTOAOYIGUO TNG KOTUVAA®ONG o€ KAbE de&opevn.
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Méow g eviodg Fetch, yiveton éva aitnpuo HTTP oto NodelS. O NodelS avoiapfdavet, péocow tov
routepath ‘/consumptionRegistration’, vo €16dyel 6tov Tivaka statistics, TIC KATAVOADGES TOGO Y0 TV
de&apevn Gastouri 660 Kot yio v og&apevy Kavos yun kdbe ypovooppayida. To query €yt v

aKOA0VON HopeN:

"INSERT INTO STATISTICS (TIMESTAMP, CONSUMPTION_GASTOURI, CONSUMPTION_KAVOS) VALUES
(51,52,53)"

Y& TepInmTmon eMTVYOVG eYYPOENC ot Pdon dedouévav, To JSON response mov AapPavel | Qoproy™,
éxel oto medio ‘status’, v T ‘ok’. Av n swoaywyn tov dedopévev otn Pdon, dev olorkAnpmBel pe
emutvyia, 10te 610 JSON emotpéperal 610 medio ‘status’ m Tl ‘not found’. AxolovBel to JSON

response ov AApUPAVEL 1| EPAPLOYN OE TEPIMTMOON EMTVYOVS EYYPUPNG:

{ "status":"ok"

Mopoakdrto, eaivetor éva evdeiktikd URL pécm tov omoiov amoctéAlovtal og query e ¥povoseparyida

25/07/2022 21:04:01,01 kotovaADGELS vl AETTO Yo TIG deEANEVES.

http://localhost:3000/consumptionRegistration?q1=%222022-07-

25%2021:04:01%22&92=2.59600999999999268&03=9.5502219999

4.4.5 RoutePath / statisticsHourlyTank1

To enduevo route path, givar to /statisticsHourlyTank1'. Méow awtod Tov query, EXituyydveToL 1 €dPEST
™G péong Tng g katavdiwong (mean Consumption) o€ SdoTnuo poc dpag ywo. v deEopevn
Gastouri am6d Tov mivaka statistics. Omwg €xel avapepbel Ko vopitepa, otov Tivaka —statistics €xet
ewoayBel 1 katavdiwon avd Aertd pe tn Ponbea Tov routePath ‘consumptionRegistration’. Méow g
ovvaptong calculateHourlyConsumption mov £yet onuovpynbei oto apyeio d3form.js, wabopileton n
apyn Kot To T€A0g TOL XPOVIKOD dloThuatog Tov mpénet va avalntiost o NodelS (timestampStart &
timestampEnd) otov mivaka statistics g fdomng dedopuévav. T cuvEyELn, EXOVTAG SNULOVPYACEL Evay

Bpoyyo o omoiog exteAeitan TOGEG POPEC OGEG KOl TO UNKOC TMV YPAUU®Y TNG amdvtnong, abpoilovtol ot
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KOTOVOADCELS Kot akoAoVBw¢ dtotpodvtor pe 10 TANB0g TV TIHOYV MOTE VO VTTOAOYIGTEL 1] KATOVAA®mON
avé opa. O g&umnpenic Aappavet €va query pe tn pébodo get Kot onpuovpyei To TUPAKAT® EPMTNLLOL

“SELECT A.CONSUMPTION _GASTOURLA.TIMESTAMP AT TIME ZONE 'UTC" AT TIME ZONE

'Europe/Bucharest’ FROM STATISTICS AS A WHERE TIMESTAMP>=81 AND TIMESTAMP<=§2"

H andvinon eivar evoopotopévn oty 110tta ‘results’ eved 1o medio ‘status’ maipvel v tiun ‘ok’ mov
vrodnAmvel 6Tt 1 avaltnon oAokAnpwinke pe enttuyic. Av 1 avalnnon oev olokinpwdel pe emrvyia,
t6te 610 JSON emotpépetar oto medio ‘status’ m T ‘not found’. Iapaxdtm, PAémovue T0 avtictoryo
JSON response mov Aapfavet 1 epappoyn o€ mepinton enttuyovs avalnitnons. Xto nedio consumption,
aviotoyyel M péon TN KotoviAmong ovd Aemtd. Xto medio timestamp, HOG EMIGTPEQETOL 1)

YpPOvosepayida amd v omoia Eexviet To xpovikd dtdotnpa to omoio avalnonke:

{ "status":"ok",
"results":{"timestamp":"2022-04-25T719:43:01",
"consumption":10.048122389830503}

}

Téhog, axorovBel to URL péom tov omoiov oamootéAloviol ®g query, To timestamps TOv YpPOviKov

StoTHaTog IOV BEAEL VO avalNTHGEL O XPIOTNG.

http://localhost:3000/statisticsHourlyTank1?q1=%222022-04-25%2019:43:00%22&02=%222022-04-

25%2020:43:00%22

4.4.6 RoutePath / statisticsDailyTank1

To emopevo route path, givar to YstatisticsDailyTank1l'. Méow avtol tov query, EmITUYYOVETOL 1) EDPECT
g péomng TG g katavaimong (mean Consumption) kdfe nuépag yio ) de&apevr Gastouri amd Tov
mivaxo statistics. Onmg kot oto route path YstatisticsHourlyTankl' étot kot €6, yivetar ypnomn g
cvvaptnong calculateHourlyConsumption mov £xet dnpovpynbei oo apyeio d3form.js. H dwopopomoinon
eivan Ot éxel kabopilotel e SLPOPETIKO TPOTO 1 0Py KOl TO TEAOG TOV YPOVIKOD S10GTHATOS TTov Oa
avalnmoet o NodelS (timestampStart & timestampEnd) otov mivaka statistics g Pdong dedopévov.

2y mepintmon tov YstatisticsHourlyTank1', n apywn ypovosepayida pe tnv telkn, eliyov dlopopd pio
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dpa. Zv nepintwon tov daily, n apyn pe v telMkn ypovosepayida, £xovv dapopd €1KOGL TECGEPLS
hpec. Xt cvvéyeld, Exovtag dnpovpynoet vav Ppdyyo o omoilog ekteleital T00EG POPEC OGEG KOl TO
KOG TOV YPOUUDV TNG amdvtnong, abpoiloviol ot KaTavaADGCEL KOl GTN GUVEXELD SLOPOVVTOL UE TO
TAN00G TOV TIWOV Y10 TOV DTOAOYIGHO THG Katavalmong ovd nuépa. O e&umnpetntig Aapfdvet Eva query

pe ™ puébodo get ko dSnUovpyel TO TOPAKAT® EPAOTNHAL

“SELECT A.CONSUMPTION GASTOURILA.TIMESTAMP AT TIME ZONE 'UTC' AT TIME ZONE
'Europe/Bucharest’ FROM STATISTICS AS A WHERE TIMESTAMP>=81 AND TIMESTAMP<=§2"

Axolovbei 1o avtictoryo JSON response Tov AUPAVEL 1] EQAPLOYT GE TEPITTMOT EMTVYOVS OvalNTNONG.

{ "status":"ok",
"results":{"timestamp":"2022-04-27T00:01:01.000Z",
"consumption":10.261818674911705}

}

Téhog, To URL péom tov omoiov amoctéAdovtal o¢ query to. timestamps Tov ¥povikoD Sl0GTHUATOS TOL

0éler va avalntioet o ypnoe, sivat:

http://localhost:3000/statisticsDailyTank1?q1=%222022-04-27%2000:00:00%22&q2=%222022-04-
27%2023:59:00%22

4.4.7 RoutePath / statisticsHourlyTank2

To emdpevo route path mov dnpovpyndnke eivor to YstatisticsHourlyTank2' xou €xel oyediaotel pe v
O axpipdc Aoyikny 6mw¢ kol to avtiotolyo tov YstatisticsHourlyTankl'. Méow ovtov tov query,
EMTVYYAVETOL 1] EVPECN TNG LEOTG TING TS Kotaviimong (mean Consumption) 6€ dldoTnua Hiog dPag
vt de€apevn Kavos omd tov mivaxa statistics. O g&uanpetntig Aappdvel éva query pe ™ pébodo get
Kot dnpovpyel va avtioTolyo epdTNU, ALV T eopd Yo T deapevn Kavos. To gpdtnpa €xet v

TOPOKATO LOPON:
“SELECT A.CONSUMPTION KAVOS,A.TIMESTAMP AT TIME ZONE 'UTC' AT TIME ZONE

'Europe/Bucharest’ FROM STATISTICS AS A WHERE TIMESTAMP>=81 AND TIMESTAMP<=§2"
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Avtictoyn pe v omdvinon oto query statisticsHourly Tankl, eivor kot m oamdvinon oto query
statisticsHourly Tank2. AxoAovfel 10 response mov AGUPAVEL 1| EQOPULOYY| GE TEPIMTMOON EMLTLYOVG

avalnnong .

{ "status":"ok",
"results":{"timestamp":"2022-04-27T21:50:01.000Z",
"consumption":3.7053008474575613}}

}

Téhog, axolovBel to URL péocm tov omoiov amocstéAAovtol g query, To timestamps Tov SlGTHLLOTOG

mov BéAet 0 yproTNg va avalnTioet.

http://localhost:3000/statisticsHourlyTank2?q1=%222022-04-27%2021:50:00%22&q2=%222022-04-
27%2022:50:00%22

4.4.8 RoutePath / statisticsDailyTank2

To tekevtaio route path, eivar to statisticsDailyTank2'. 'Exet oyediootel pe v 0o akpifdg Aoyikn

Om®¢ Ko To avtiotoryo Tov YstatisticsDailyTank1'. To epdtnua £xet tnv Topokdt® Lopen:

“SELECT A.CONSUMPTION KAVOS,A.TIMESTAMP AT TIME ZONE 'UTC' AT TIME ZONE

'Europe/Bucharest’ FROM STATISTICS AS A WHERE TIMESTAMP>=81 AND TIMESTAMP<=§2"

To JSON response mov AapBAavel 1 EQAPLOYN OE TEPIMTMON EMTVYOVS AVOLNTNONG, O dlopopomoteitat
KaBoAov and avtod tov statisticsHourly Tank1. Téhoc, To URL péom tov omoiov amoctéAlovion ¢ query

To timestamps ToL PoVIKOD JGTILTOS TOL BEAEL 0 xpNoTNG va avalnTnoet glvat:

http://localhost:3000/statisticsDailyTank2?q1=%222022-04-28%2000:00:00%22&q2=%222022-04-

28%2023:59:00%22
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4.5 Avamtoén Tov TIHOTOG TG EQUPLOYIGS TOV CAAAETIOPE NE TOV YPGTY
(Front-End)

To client side tpunpa TG epapuoyng £xet va Kavet e to ypaeiko meptpdiiov(GUI) 1o onoio aAAniemidpd
pe tov ypnotn. Q¢ mpog Tov oYedGUO TOV, amoteAsitan omd To apyeio index.html, d3form.js,
drawtank.js, main.js, functions.js, time.js, tooltip.js, language.js kabng xat o apyeio style.css. To apyeio

index.html givor vrevBuvo yro v epedvion g html ceAdidag otov puALopeTpnTi.

Y10 TUUO TG KEPOAidag Tov apyeiov index.html, @optdvovtar ot amapaitnteg PiPAtobrkeg yio ™
Aewrovpyio G eQapHOYNS. Apyikd, ewodyete 1 PiPAobnkn jquery mov givar amapaitnn yo TV cvvtadn
TOV jqueries mov ypnolHonoovvIal 6€ peYaAo Pabud otov kddwka. Mio axoéun PBiprodnkn eivar
bootstrap péow v omoiag poptdvovtal ctoyygio mov B ypnoyorombody 6To HEVOD TEPMYNONG TNG
epapuoyne. Emiong, 1 D3 amotelel wa Pifrodnkn g JavaScript miveo oty omoia €xel Paciotel M
dMuovpyio, TOV OTUTIGTIKAV Kot TEA0G, 6TV Kepaiida tov html, poptdveral Kot to apyeio style.css mov

etvat vTevBLVO Y1 TN YPAPIKN ATEKOVION.

Y10 odpo tov html apyeiov, Ppicketar To peVOD TG EPAPUOYAG TO 0Toi0 £yl vVAomonbel LEc® TOL
bootstrap navigation bar. Akoun, vrdpyovv oio to amopoitnta tpunquoto (divs) kot eopueg (forms) g

EPOPUOYNG EVD OTO KATM UEPOG TNG UPYIKNG 086vVN S VITApyEL Eval status bar.

4.5.1 Mevod mepujynong

To pevod mepiynong epeaviferal onv Kopuen tng 006vng kat mepthapuPdvet Tig emioyég tanks, options
kot about. H emioyn| tanks amoteieitan amd éva drop down pevod to omoio EedmAdveTal KAvVoVTaG KAIK.

211N GUVEKELD, OO TO LEVOD, UIOPEL VoL ETAEYEL pua oo TG 4 de&aUEVES TOV GLGTILATOG.

H emopevn emioyn tov pevod givar n option. Me khik oto option, gpeoaviletot éva drop down pevov and
OOV TPOTOTOLOVVTOL Ta EMIMEd EvepyoTOinong evog alarm kot yivetor aAloyn TG YAMGGOG ELPAVIONG
g epappoyne. Méow g emhoyng set language Greek, yiveronr evoihayn omd AyyAikd o EAANviKd ko
to avtiotpoo. H tedevtaio emihoyn oto pevov, eivar m about. Emléyovtag 1o about epgavifovton
oTOolKElDl TOL OPOPOLYV TNV TTUYIOKY €PYACIQ, OMOTEAEGUA TNG OMOIOG OMOTEAEL QLTN 1 EQOPLOYN.

AETTOUEPELES GYETIKA LLE TNV EMAOYN YADGGOG KOl TNV €TA0YT about avoAVOVTOL GTH GUVEYELX.
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WATER-TANKS

Gastouri
Kavos
Sokraki

Ermones

Alarm! Tank Overflow!

GASTOURI

Filling Level 63.790 %

current Volume: 127.580 m*3
Current Rate 3500.0 [t/min

Consumption Per Minute 2596 Lt/min

Daily Consumption Graph Weekly Cosumption Graph

Current Timestamp : 2022-10-25 14:33:42 Max Level : 60 % Min Level 10 %

Ewxova 5: Mevod mepinynong

4.5.2 Xaptng

Otav o ypnomg avoiel v epapuoyn Water Tanks oty apyikn 006vn gpeaviCetor €vag yaptng g
Képkvpac. ITave otov xdptn epoavifovrar ot Tomobecicg mov givor tomobetnuéveg ot de&apevég. Kabe
Se&apEV OVOTOPIOTATOL E (Lo AoTPT TEAEID TOv® otov xaptn. Kdvovtag hover pe to movtikt nave oe
pia dg&opevn, 0 xpNoTNG UTopEl va. del PEc® vOg cuUPovdevtikod mivaka Tov gueaviletorl (tool tip),
mANpoeopieg oxetkég pe ) degapevn. Ot mAnpogopieg mov gpeavifovtol oto tool tip mivaka, apopodv To
ovopa g OeEapevng, QOTOYpaio TG deapevis, Tov TpEXovIa GYKo TOL vepoy HEGH oTn oe&apevn

KoODS Kot TNV TPEYOVGA TN TOL VEPOD OV EIGEPYETAL 6T deEAEVT] HEGM TNG QVTALNG.

Y& TEPIMTOON OV 0 OYKOG TOV VEPOD LEGO, 6T de&opevn], EEMEPAGEL TO AVMTEPO 1| KATOTEPO EMTPENTO
EMined0, TOTE EVEPYOTOIEITAL O UNYAVIGHOG OEYEPONG O OTOI0G EXEL OXESIOGTEL Y10 VO, EVIUEPDVEL TOV
xpnotn. Tote, 10 ypdpa g tereiog otn de&apevi mov Exel evepyomombei o cuvoyepudc, oA Alel Kot omtd
AEVKO YivETOL KOKKIVO KOl EVEPYOTOLEITOL O MYNTIKOG cuvayepudc. Me avtdv Tov Tpdmo, 0 YPNoING O
xperaletar vo eléyyel ovvéyel TIC OeEOUEVEC TOV GLOGTHUOTOC Yl TV KOAN TOVg Agttovpyio. Xe

mePInTOON Gpong TG aLTiog TOL TPOKAAEGE TOV GUVAYEPHO, N TeAEio TOL avomaploTd TN deapevn
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EMOTPEPEL GTO apyKO NG xpdpa. TELog, Yo va umopel va cvoyetilel o xpnong v emhoyn de&apevig
oV &Y€l KAvel pe v tomobesia TG oTov Xaptn, N evOelkTikn Teleln g de&opeving mov €xel emAeyel,

yivetol dimAdoto o€ péyedog.

WATER-TANKS

TANK: GASTOURI

Current Volume: 127.580
Current Rate: 3500.0

Filling Level 21.508 %

Current Volume 43.016 m"3
Cuwrrent Rate 3500.0 [t/min

Consumption Per Minute 9.550 Lt/min

Daily Consumption Graph Weekly Consumption Graph

Current Timestamp : 2022-11-15 07:52:02 Max Level : 30 % Min Level : 10%

Eixova, 6: Baoikog yaptns epopuoyns

4.5.3 Epeavion de&apevav

H emioyn pog de€apevrg, umopel va yiver pe dvo tpdémovg. Mésw tov pevov Tanks 1 kdvovtog KAk
Vo 6ToV YapTN otV dekapevn mov pag evolapépel. Metd tnv emAoyn g de&apevig, eppavifetot éva
mapdbvuPo e TN YPOUEIKY Ovomapdctact v deapevig. Zmnv Ke@oAida Tov mapadhpov, VIapyEL TO
ovopa g de&apevig. Axpidg amd KAT®, ovaypleetal N HEYISTN YOPNTIKOTNTO VEPOD OV UIOPEl Vo
xopéoel ot degapevn, HETPoVUEVN o€ KUPIKA HETPO (1] HEYIOTN YOPNTIKOTNTO EIVOL LOPOPETIKN OE KAOE
deapevn). Extog amd v mAnpotnta g 6eEAEVIG TOV AVOTAPLOTATOL e YPAPLKO TPOTO, KAT® 0o T
de&apev VIAPYOVY TANPOPOPIES CYETIKES UE OTAY. ApyiKd, eLEavileTol TO TOGO0TO TANPOTNTAS TNG

deapevng (Filling level). Axpipadc amd katm, BAémovpe tov Tpéyovta dyKo vepol (current Volume) mov
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VIapyeL ot SeEapevi, HETPOdLEVO o KV pétpa m’. To emdpevo TEdio, aopd TV TPEXOVGA TN TNG
TOGOTNTUG TOL VEPOV TOV ELGEPYETAL GTN de&apev] amd v avtiio dtav avt Ppiocketan o Agttovpyia
(Current Rate). Téhog, éxovpe pio, HETPNON GYETIKN LE TNV KATAVAAMGN TOL VEPODL NG de&oevnc To
tehevtaio Aemtd. Xe avtd o onueio, Tpémel va avopepbel 6TL OAEG o1 TANPOoPOpieg Tov AauPdvoviot and
™ 6e&apevn, avovemvovtol Kabe Eva Aemtd kabmg ot aictntipeg Tov givor tomofetnuévol ot deaievn,

Taipvouy véa LETPNoN Ve AETTO.

Max Volume of Tank

Emimedo [MAnpwonc 42,527 %

Tpexwv Dykog 127.580 m"3

Tpéxovoa Ty Eroddou 3500.0 Lt/ mmin

KarawaAwon ava Asmcd 2.596 It/min

Eiwova 7: [pogix avomopdorocy oeCouevig

Y& mePIMTOOT EVEPYOTOINGNG TOL GUVAYEPLOD €ite AOY® LITEPYEIMONG N} AOY® EALEIYNC VEPOL, TO YPDLLN
TOVL vepoL TG de€apevng yivetan kokkvo. Emumpocheta, £va ontikd pivopa alarm gpeoaviCetor Tave and
™ Ogfapevn pe KOKKIVO ypoduo mov avoBooPnivel d@ote vo Tpafiéel v Tpocoyn Tov YEPLOTH. XTO
OTTIKO UAVLUO. EUPOVICETOL KEIPUEVO TTOL EVNUEPDOVEL TOV YPNOTN OV TPOKELTOL Y0 VIEPYEIAION NG

deapevng 1 EAAeYT vePOD.

Extég amd 10 omtikd pnvopa alarm vrdpyetl kot nyntikoé alarm. H gvepyomoinor tov yivetatl poli pe to

ontikd alarm. Boowkdc okonde tng dmapéng tov mymrikod alarm, eivor 1 evnpépmon tov ¥pnoTn oe
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nepintwon mov de PplokeTor Kovid oT0 TEPUATIKO. META TV EVNUEP®GT TOVL, O YPNOTNG UTOPEl Vo
amevepyonomoel To MyNTkd alarm péow tov kovumov acknowledge (ACK). Axdun kot petd v
QEVEPYOTOINGT] TOV MYNTIKOV alarm to omTikO Topouével yio vo vrevBopilel otov ypnotn v

dvoiettovpyion oto cvomnua. H omevepyomoinom tov omtikov alarm yivetonw petd v Gpom Tov

Zuvayeppog! ‘EAAzwyn Nepou! ACK

TPOPANLOTOC.

Max Volume of Tank

Emimedo Mrjpwong 21.508 %

Tpéxwv Oykog 43.16 m"3

Tpéxovoa Twr Buwwddou 3500.0 Lt/ min

Karavahwon ava Azmcd 9.550 Lt/min

Eiwxova 8: [pagixy avoropdoroon deCouevig oe kotdaotaon alarm

454 Tpopm) Kotdotoong

XounAd otnv apyikn 006vn €xet dnovpyndei pia ypopun katdotaong status bar. komdg tov status bar
glvar m eVNUEPMOT TOL YPNOTN TNG EQUPLOYNS Yo, TNV TEAELTAIN YPOVIKN oTiyur (timestamp) mov 1)
EQOPLOYN HOG AvTAnce dedopéva and t Bdon. Me avtd tov Tpodmo, 0 XpNoTng £xel T dvvaTodHTHTA VO

avTiineBei v mepintmon mov vrdpyel dushertovpyia oty epappoyn. Extoc tov current timestamp, to
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status bar mepiéyel TANPOPOPIEg GYETIKA LLe TNV TEAELTALO TPOTOTOINGT OV £YEL KAVEL O XPNOTNG CYETIKA

LLE TO HEYIOTO Kol EAAYIOTO EMITPENTO TOGOGTO MAT|POONG.

Current Timestamp : 2022-10-24 21:48:48 Max Level : 90 % Min Level 10 %

Eixova 4.6: Status Bar

4.5.5 KoaBopiopog emmrEdmv cuvayepprov

EmniAéyovtag amd 1o pevod options—Set alarm levels, o ypriotng pmopel va oAAGEEL TO EMLTPETTA EMimE QL
GUVOYEPUOD pHEC® UIOG QOpurag. Xto opyeio functions.js, katd T Oomuovpyion TG CLVAPTNONG
SetAlarmLevels, kafopiotnke Lo celpd amd KPLITHple MOTE 0 YPHOTNG VO UNV UTOPEL VO EIGAYEL U
emTPentéS TWEG. O ypNoTNG TPETEL VA EIGAYEL AP0 LEGO OTO EMTPENTA OPLoL SNAOSN [io TN HETOED
tov 1 kot tov 99. H goaywyn 1060 TG eAdylotg 060 Kol TV HEYLOTNG TING dev pmopel vo Tepléyet
yopoaktnpeg . TéAog, N péylotn Tiun dev pmopel vor lvat pKpOTEPT TG EAAYLOTNG. XTI TEPITTOGELS TTOV O
¥PNotng doKidosl va gledyel AovBacpévn T, o keAl oAralel ypdpo Kot YiveETOol KOKKIVO Kol 1|
ddkacio ¢ aliayng dev pmopei va. ohoKANpwOel. Te avTH TNV TEPIRTO®ON, TEPO. OO TO YPDLO TOV
KeAlov mov aAAGLeL, 0 yproTng dev umopel va Kieicel To mapdBupo Kot va oAokAnp®aceL T dladikacia.
‘Eva pivopo o@dApatog epeaviCetal Yo vo ToV EVIIEPMOGEL OTL TPEMEL VA EIGAYEL L0 OTOOEKTN TLUN

®oTE vo 0AoKANpmBOEl 1) dladikacio TPV amoY®PNCEL.

Alarm Levels

Max Level Min Level

Eixova 9: Dopuo. e100ywyng emmEOmV COVAYEPUOD

4.5.6 XtoTiOTIKG

IMo ™ dnpovpyia T@V oTaTIoTIKOVY, £Yve ypron ¢ PiAodnkne D3 dote va ameikoviotel 1 péon tun
™¢ Kotavalmong ava deapevry o€ nuepnioto kot gfdopadiaio fdon pe ™ Hopen poPooypappdTov
otAng. ' v vAomoinom TV GTATICTIKGOVY, £ylve XPNoT TOV Tivaka statistics tng Paong dedopévav,

6ToV 0mo{o £YOVUE KOTOY®PIoEL TNV KATOVAA®OT avd AemTo Yo Tig deEapevég Gastouri ko Kavos.
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Kdévovtag emhoyn de&apevig and v apyikn 006vn g e@appoyns, epeavifovtal, ktog TG de&opevng,
Kot 000 KOLUTLA TOV oYeTI{oVTaL e TA OTATIOTIKA TG AKOAOVB®S, 0 ¥pNoTnG pmopel va emhééet va det
™ UéoT MUEPNoLOL KaTovaAwon N TN péon efdopadiaio katavdiwon. Kavovtog khik o€ pia amd tig 60v0
dwbéoipec emhoyég, eppaviletor €va kovuni date poli pe éva UVOUO OV TPOTPEMEL TO YPNOTH Vo
emAEEEL TV emBount Nuepounvia omd 1o NUEPOAOYLO OV gpeavileTal. v TEPITTOON EMAOYNS TG
efdopadiaiog KaTovAaA®ONS, 0 XPNOTNG EMAEYEL OO TO MUEPOADYIO TNV apylkn Nuépa g efdopnddag. H
EPAPUOYN, HE AVTOHOTO TPOTO, VITOAOYILEL TNV NMUEPA TTOL OAOKANPOVETOL 1 EBdOAd, HECH KpLTnpiedv
oV &yovv dnuovpyndeil 6Tov KMOOKA Kot GYETILOVTOL LE YOPAKTNPLOTIKG OTTMG 0 EAEYXOC OV TPOKELTOL
v dioekTn xpovia, ot nuépec tov unva (30 1 31) , N emAoyn apy kg NUEPIS TG EfOOUAdAG TTOVL £XEL GOV
OTOTEAEGLO. TNV OAOKANPMOT TNG €POOUASNG TO EMOUEVO MUEPOAOYIOKO £€T0G. MEeTO TV €m0y

nuepounviog, epeoviCeton To kovuni submit dote vo gival Suvvati 1 VTOPOAT TOL ALTAHATOC.

Max Volume of Tank

Emimzdo Mifjpaong 42.527 %
Tpéxwv Oykog 127.580 m*3

Tpéxovoa T Blddou 3500.0 1t/min

Karavahoon ava Asicd 2.596 lt/min Napakaim €

E6Sopadiaia_Karavihuwo m26/2022 B

Ewova 10: xovumid emiAoyng 6ToTIoTIKOV

Tpomonoidvtog tov kddko Bar chart g Biprobnrng D3, dnpovpyovvtal to pafdoypappato mov
YXPNOUYLOTOLOVVTOL GTNV OTEIKOVIOT TG NUEPNOLOG Kot EBdouadIaiog KaTtavilmone. 1o pafdoypaptpo

™g MUePN oG Katavdiwmong otov déova y, epeaviletar 1 Babpovounon g PEoNS KOTovIA®ONG VD
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otov déova Y, ot dpeg ™G Nuépag and 0 émg 23. Avtictorya, oto pafddypappa tng efdopadioiog
KOTAVAA®OTG 6T0 G&ova §, epeaviletal n péon T g KOTavaA®mong ova nuépa Kot 6to dEova v, n

nuepopnvia tng Kabe NuEPAS. AkoAoVHOVY EVOEIKTIKEG POTOYPOPIES.

Hpeprowa Karavahwon Asfapeviic TAXTOYPI EBSopadiaia Karavahwon Asfapsvric KABOX

0 1 2 3 4 5 6 7 B 8 10 M 12 13 14 15 168 17 18 1 20 21 22 23

Opeg — Hpépeg —

Eiwxcova 11: Pofooypbuuorto péons nuepnotog kot f00UaIaios Katavalwons

4.5.7 EmloyM YAOGGOS

EniAéyovtag and 1o pevov options— set language o ypnotng pmopel va oAAGEEL T YA®ooa wov Oa
eppaviletal 6to pevov kol o€ OAo Ta pnvopaTa g eeapproyns. Ot yYAdooeg emthoyng eival ta AyyAikd
kot to. BEAAnvikd. o v emoyn yAdooag, €xovv dnuovpyndel péoco oto apyeio language.js,
eLPOAgLHEVOL TTivakeg dV0O GTOLYEl®V PEGO OTOV apP)IKO Tivaka. XT0 otolyeio undév tov kdbe mivoka,
Bpioketor t0 ayyAkd keipevo Kol 6to otowyelo éva To eAANVIKO Keipevo. Avaloya pe TNV €mA0Y)

YADOGOG TOV KAVOVLLE, ERQOVILETOL KOL TO OVTIGTOLYO KEILEVO.

4.5.8 About

Yy emhoyn about Tov peVoD mEpMyNoNG, Exel dnuovpynel por eOpuO pe TOV TITAO NG TTLYLOKNG
epyociac, omotélecpo g omoiag eivor 1 onuovpyio ¢ epappoyns Water Tanks. Emumdéov,
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avaypdeovtol To ovopate Tov emPAETOVIO KaBnynti Kot Tov @oltnTh. AkoAovdel evdewTikd screen

shot.

= TMHMA NMAHPODOPIKHE
W 1oNIC MANEMIZTHMIO

MTYXIAKH EPTAZIA

Anpoupyia Aoyiopikol TapakoAoUBnong, ansikoviong Kal amocTtoArg eildomoncewv defapeviwv SiKTUou
udpsuong

MYPQONHZ IQANNHZ

2018221

EmBAsTiwv : AuAwvitng Mapkog

Eiwova 12: ©opuo. about
4.6 Agoopéva

Ta dedopéva mov ypnotporomdnikay yio ) onovpyia v Pdaong é6cov aeopd v de&apevn Gastouri,
nmpoépyovtar and to epyactipo CMODLab tov tpuipatog mAnpopopikng tov loviov Mavemotpiov. [Two
GUYKEKPLUEVA, TPOEPYOVTAL OO asBNTpeg oV £xel ToTODETGEL TO epyacTiplo ot deapevr. H mpd
T TpogpyeTan amd Ty aviAiio g deEapevig tov ['aotovpiov kot aopd T HESN T TOL VEPOV TTOL
eloépyetan ot degopevn petpovpevn o€ Aitpo avd Aemntd. H dedtepn tun agpopd tov aichntipo. mov
eivar tomobetnuévog oty kopven ¢ oegapevig tov I'ootovpiov kol pETPdEl TV OTOGTOCT TOV
o Tpo amd TNV EMPAVELDL TOV VEPOV. XTI GUVEXELD, UE YPNON KATAAANAOL aAYOplOuoL, LeTaTpinel
Vv TN ot o€ KuPikd pétpa (m?®) dote va yvopilovpe Tov dyKo Tov vepov mov givol amofnkevEvo

o1n deapevn.

Ta dedopéva mov apopovv T de&apevi) KaPog dev eivar mpaypatikd. H dnpovpyia toug éytve teyvntd pe

Baon tig Tyég amd v de€apevi I'aotodpt pe okomd Tov EAEYX0 TNG KOANG AELTOVPYIONG TOV KMOIKAL.
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4.7 Eykotactoon LOyIGHIKOU EQUPUOYNS

Ye avtnv Vv Tmopdypapo, Ba yiver po cOvTopn mopovcioon NG SodKaciog €yKaTtdoTaons Tov
AOYloUIKOD TTOV €ival OmapaiTnTo Yol TN GMOTH AgrTovpyia TG epappoyns. To Aettovpyikd GOGTNLO GTO
omoio Tpéyet 1 epappoyn Water Tanks eivar ta Windows 10 Education 64-bit. To vAkoé (hardware) oto
omoio tpéxel N epoppoyn, eivar éva laptop Lenovo pe emelepyoot Intel(R) Core(TM) 15-7200U CPU
2.50GHz xo1 pvAun RAM 8GB. To Aoyiouikd mov eykatootnOnke 6to mAAiclo g epyaciag, etvat n
PostgreSQL yw 1 dnpovpyla g Pdaong dedopévov kar o NodelJS yuw to Backend tuipoa g
epappoyns. Téhog, mpémetl va avapepBel OTL Yia T GMOGTH AgLToVPYic TNV EQAPLOYNS, amatteitat ovéAvon

0086vng 1920x1080.

4.7.1 Bdon Agdopévov PostgreSQL

Apywcd, péco omd v emionun wotocerida ¢ PostgreSQL kot pe Pdon to dwbécyo Asitovpykd

oVoTNU, EMAEXONKE N AN TS KatdAANANG ékdoong (PostgreSQL 14.4).

HeKIVAOVTOC TNV €YKATACTACN £YWVE EMIAOYN TOV ETUEPOVS TPOYPAUUdTOV TTov Bo eykatacTadodv
(PgAdmin, StackBuilder). Ilpwv amd v oAokAgpwon g eykatdotacng, o installer Ba {ntMost
dnpovpyia evoc Aoyaplaouov (super user) poli pe to katdAAnio covOnuotikd dote 1 TpdsPacn ot

Baon va yivetar poévo and e£0vc1od0TnpHEVa TPOGMTOL.

Metd Vv OAOKAPOOT TNG EYKATAGTAONG, 1| EPAPUOYN Elval ETOLUN Yo ¥PNOT. LT CLVEXELW, LEG® TOV
vYpapikoh mepifdriovtog dwoyeipiong pgAdmin, pmopovv va yivouv ot mpdteg Pacikég pubuicelg oty
epapuoyn. EmAéyovtag create Server, ompovpyeitar o géumnpetng g Paong kot otn GuvExew

ELGAYETOL TO OVOLO KO EMAEYETAL ) TOPTA EXLKOVOVIAG, Tov yio. Tnv Water Tanks givat to port 5432.

4.7.2 E&vanpetntic NodeJS

Apycd, emiéyOnke n emBount) €kdoon eykatdotaons HEcw G wotoceridag https:/nodejs.org/en/. [a

TNV VAOTOINGoT TNG EPAPUOYNG, YiveTal yprion tng £kdoong 16.16.0. Metd v ektéleon Tov installer, pe

yp1on tov command line tov Windows, ekteleital 1 EVIOAN

powershell -Command "Start-Process cmd -Verb RunAs"
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21 ovvéyela, oto mapdBupo tov powershell, ektedeitan 1 evioin
npm install -g windows-build-tools

H exxivnon tov géumnpem NodelS, yivetar péow g evioing node kot Tov apyeiov javascript 6to

01010 VIdpPyEL 0 KOJIKAG TOV server. Ztnv epapuoyn Water Tanks, mpokettar yio o opyeio app.js
Node app.js

Me okomd v avtopatomoinon ¢ dadikaciog ekkivinong Tov server, dnpovpynonke éva apyeio .bat

LEG® TOL OTOIOL EKTEAOVVTOL Ol EVTOAES
cd src

node app.js

4.8 IIpofmjpota KOTA TNV VAOTOINGN TS EQUPLOYIS

Koatd ) d1dpketo vAomoinong g epoproyns avIHeTomioTnKoy dtdpopa mpofinuata. To mo ToAld and
oUTE emMAVONKAY CYETIKA €OKOAOD KATOW GAAQ MTOV TOAVTAOKO KOl 1) EMIALON TOVG £Yve HECH

S10pOPOTOINGNE TOL TPOTOV VAOTOINGNG TNG EPAPUOYNC.

"Eva 1€1010 TpOPANUHA apopodcoe 6T INpovpyic TV 6TaTIoTiK®V. Katd Tov bToAoyicpd g nUepoug
Kot ¢ efdopadiaiog péong katavdAwong, oTéAvovtol otn Pacn dedopéveov TOAALOTAG aiTipoTOL.
SVYKEKPIUEVQ, Y10 TOV DTOAOYIGHO TNG NUEPNOLUG KATAVAAMOTG, TPAYLOTOTOLOVVTOL 24 EpMTILOTA, VOl
v k4Be opa g nuépas. T tov vroroyiopd g efdopadiaiog katavdimong, —oamootéAlovtal 7
epOTAUHOTA, &va yuo kbBe nuépa g efdopdadac. Adym Opmg g acOyypovng Aettovpyiog tov NodelS
K0T TV 0TOGTOAN EPOTNHAT®V oT1| Bdon, eival TOavo 1 AMyn TOV OTOTEAECUATOV TV KATAVOADGEDY
va yivel pe pn ypoppukd tpémo. To mpofinua avtd AdOnke pe xpnon pag cuvaptong callback péow g

omoiag d10c@AAMCETOL | AYN TOV KATOVOADGE®V HE TNV GEPE oV Eyovv (NN OEl.

‘Eva axopun npofAnuoe mov oyetilovtav pe v dnuovpyio T@V GTATICTIKOV 0pOopoUcE GT GYEdi0oT] TV
ypaonuatov. Mepkés @opéc dev eppaviloviav Oleg ot TéC oto paPddypappa. Apyikd, €yve
npoonabelo. emidvong Tov TPoPANuaTOg pe TV sooywyn ypovokabuotépnong (delay) dote va
nmpolofaivel 0 eEVTNPETNTNG VO PEPEL OAES TIC TIHEG TPV GYEDIOGTEL TO Ypaonua. AvTdg 0 TpOTOC OWG,
eNPAvVIie opkeTd pEYAAN KOBLOTEPNON OTNV AMEIKOVION TOV OTOTEAEGUATOV TAVMD GTY (OPLO TOV

ypaonuotoc. H Avon §60nke, tedikd, pe tn dnpovpyio evog Ppoyxov pécwm Tov omoiov yivetal cdpwon
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TOV TVOKO OV TEPIEXEL TIS KOTOVAAMGEL, (consumption array) péypt va emPefoiwdel 6tL vEapyovy
dedopéva e Oleg TIc Béoeig Tov mivaka. Otav ohokAnpwbei o éheyyog TOTE 1 EQOPLOYT TPOY®PEL GTN

GYE0LOOT TOV YPOUPTLLOTOC.

‘Eva axoun mpofAnuo apopodoe v AavOacpévn Tiur mov gixe 1 dpa TG YPOVOSPpoyidag Katd v
EICAYDYN TOV KOTOVOADCE®Y 6TOV Tivako statistic tng Paong. H ypovocepoyida mov anoctélioviov
pali  pe  to dedopéva  amd to  gpotnuata  CurrentPreviousMeasurements  Tankl — xou
CurrentPreviousMeasurements Tank2, enéotpepe otov NodelS ce mpa UTC. Ta dedopéva amd Tig
oThAeg current volume kot current rate, OTmg £xel NN avapepHel, YPNOLOTOLOVVTAL Y10 TOV VTOAOYICUO
TV Kotavolooswv. Katd v eooyoyn Tov KoTtavoA®Oos®mv oTov mivoko statistics oty oThiAn
timestamp, 1 ypovooepayido Mrav ce dpa UTC. H amdihon petald autdv Tov xpovosepayidwy Tov
mivako, statistics Kol T@V TVOK®OV TOV de0UEVDY, GTOVE 0TOI0Vg 1| MPA NTAV TOTIKT, ONUIOVPYOVCE
dvoiertovpyia. To mpdPANpa avtd pmopovse vo Avbel pe PETATPOM TOL YUPAKTNPLOTIKOL timestamp
otovg mivakeg Gastouri ko Kavos g Baong and tomov timestamp oe timestampz (emoTpépet petd and
aitnon v opa ond UTC oe tomikn) 1 pe eicaywyn g {dvng opog (time zone) pésa oto gpdtnua SQL.

Tehkd, emAéyOnke o 6£0TEPOG TPOTOG, OTMG PAIVETOL TOPUKATO:

“SELECT A.CONSUMPTION KAVOS, A.TIMESTAMP AT TIME ZONE 'UTC' AT TIME ZONE

'Europe/Bucharest’' FROM STATISTICS AS A WHERE TIMESTAMP>=81 AND TIMESTAMP<=§2"
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Yvounepaopata- Merhovrikég Tpomomoun)ceLs

AOKANpGVOVTOG TNV Tapovsiaon g gpapuroyng Water Tanks, Oa yivel po avoeopd ota
AmOTEAEGLLOTO TG VAOTOINGNG TG KAOMDE KOl 6TIG LEALOVTIKES EMEKTAGELG OV Oo. pIropovGay

va, ytvouv.

H gpapuoyn Water Tank sivotl puo mpoonddeia, vo ontikorotnfovy ot de&apevég vog KTV VOPELGNG
®G oVayKOLOTNTO Yl TH 0OOTH Agttovpyio Tov. MEC® NG €QPAPUOYNG, TEPO amd TN YVAOCN Oovh TAco
OTIYUN TNG TocdHTNTOG TOV VEPOL oL eivat dtaBéoun oe kdbe de&apevn, Abvovpe Kot To0 TPOPANLO TNG
aviyvevonc Bropov otig deEapevég. H duvatotnta avt) dev vanpye PEXPL OTIYUNG KOBMG 0 HOVOS TPOTOG
va gvipep®Boiv ot SLoYEPIOTEG TOL GLGTHLOTOG Yo TNV VapEn PAGPNG NTav LECH TOV YPNOTMV TOV
oLoTHHOToG. EmmpocOeta, mpocpépel oTaTioTikd Yoo TIg KoTavol®oel, o€ Kabe de&apevy, KATL OV
pmopel va Ponbnoet oty katavonon g xpnong Tov Siktbov 1 omoio HeTABUAAETAL OVEL €TOYR KoL
TEPLOYN TOL VNOLOV DOTE VAL YIVOLV Ol KATAAANAEG BEATIDOGELS OTIC VTTOSOUES KOl VOL TPOCPEPOVTAL GTOVG
YPNOTEC KOAVTEPEG VINPESies. O oyedloopdg KAl 1| VAOTOINGT TG EQOPLOYNS otnpiydnkay Tave otV
emioyn Tov NodelS wg e&umnpent) kon Biprobniav g JavaScript, 6mwe n D3. To amotéhespa, 1660
®C TPOC TNV ONTIKN OTEIKOVIOT] ALY KOl MG TPOS TO AEITOVPYIKO KOUUATL, €IVOL IKOVOTOINTIKO KOl
EKTANPOVEL TANPMG TOV GKOTO Y10 TOV 0Toio avamtuyOnke n epoppoyn. 1o onueio owtd, Oa wpénel vo
avaeepbel 6TL VITAPYOVY KoL AAAES SUVOTOTNTEG Ol 0TToieC dev VAOTOONKAY gite AOY® YPOVOVL gite AOY®

TPOPANUATOV OV EUPAVIOTNKAV KOTA TNV VAOTOINGT TOvG. Mepikéc amd avtég eival SeVTEPELOVONG
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onuociog Kol €0KOAEG GTNV VAOmMOINGCT, GAAEG €ivol MO ONUOVTIKEG OAAG Kol SVGKOAOTEPEC GTNV
viomoinon. H epappoyn 6o propodoe va kdver ypnon tov Google Maps APIL, 1o omoio emtpénel oty
epapuoyn va. &yl TpdcPacn oe dedouéva Kot Asttovpyieg tv Google Maps. Avti Aowmdv yia ) otabepn
EIKOVO IOV YPNOIUOTOIEITAL Kol TAv® o€ avth €rovv oyedtactel ol de&apevég, Ba pmopodoe va yivel
YPNON HIOG O CVTOLOTOTOLUEVNG SLAdIKOGING EIGAYOVTOC GTOV YXAPTN TO aKPPES Ye@YPAPIKO OTiypa
mg kabe de&apevig. ‘Etotl, Ba pmopovce M epoppoyn vo €XEl TEPIGGOTEPO GTUTIOTIKA OMWS 1 HEOM
Katavaiwon o kKabe degapevn ava pqva. H vionoinon g Ba pnopovce va Paciotel 6tov oyedoopd
OV £)EL YIVEL Yo TN ONUIOVPYIO TOV CTOTICTIKAOV LE TN MECT KATAVAAMGN avi MUéPa Kot EBOOUAA.
Emum\éov, Bo umopovoe va éxel dnpovpyndei kotdAAnio urvopa wov Ba epeoaviletar otov ypnoth kat Ho
TOV EVNUEPDOVEL GE TEPIMTMOGN TOV M EYYPOPN TNG KATAVAAW®ONG 0ve AETTd GTOV Tivoka statistics g
Baong dedopévav, dev givar dvvorn. Télog, n mbavy eykatdotacn evog emimiéov achntipa mov O
LETPAEL TNV TOGOTNTA TOV VEPOL oL e&€pyetar amod T de&apevn, Oa £dtve T duvaTodTnTa OMOLPYING
evoc ovvayepprov Tov Ba evepyonoleital o TEpImT®ON dappomng vepol amd T defapevi. LTV TapovGa

@acn, n dovpyio EVOS TETOLOV GUVAYEPHOD OEV EIVOL EPIKTY.
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API
CLI
CSV
GUI
HTTP
ID
JSON
NPM
SQL
URL

2VVTUOELS

Application Programming Interface
Command Line Interface

Comma Separated Values
Graphical Unit Interface

Hypertext Transfer Protocol
Identity Document

JavaScript Object Notation

Node Package Manager

Structured Query Language

Uniform Resource Locator
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API

Application
Array

Backend

Bar chart

Client

Cross origin
Frameworks
Frontend

Google Maps
Query

Mean consumption
Middleware
Module
Navigation bar
Operating system
Parser

Primary key
Response

Status

Timestamp

I'hwoodapr Eevikov Opov

AlooHVOEST] EQAPLOYNC
Egappoym

ITivaxag

Tunpo epapproy”g Tov TPEXEL GTO TOPOUCKIVIO
Papodypappo

ITeldng

AL0GTOVPOVLEVIG TTPOEAEVOTG
[Mioicw

Atemagn Mg EQappoyNg
Xapteg Google

Epotnua

Méon katavaloon
Evdidpeso Aoyiopikod
Evotmnta

Ipapypn mhonynong
Agrtovpyko cvGTNUA
Avoivtig

IMpmtedov KAeldi

Amdvinon

Koatdotoon

Xpovocppoayida
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IHAPAPTHMA

App.js
var counter = 0;
const express = require("express");
const path = require("path");
const bodyParser = require("'body-parser");
const fs = require("fs");
const app = express();
const publicDirectoryPath = path.join(__dirname, "../public");
app.use(express.static(publicDirectoryPath));
app.use(bodyParser.json({ type: "application/json" }));
app.use(

bodyParser.urlencoded( {

extended: true,

1)
);
const cors = require("cors");
const corsOptions = {

origin: "*",

credentials: true,

optionSuccessStatus: 200,
¥
app.use(cors(corsOptions));
const Pool = require("pg").Pool;
const config = {

host: "localhost",

user: "postgres",

database: "deyak tanks",

port: 5432,

}s

config.password = "1234";

const pool = new Pool(config);
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app.get("/currentPreviousMeasurementsTank1", async (req, res) => {
try {
const template =
"SELECT AAWATER_VOLUME,A.TIMESTAMP AT TIME ZONE 'UTC' AT TIME ZONE
'Europe/Bucharest',A.WATER RATE FROM GASTOURI AS A WHERE A.TIMESTAMP<=§1";
const response = await pool.query(template, [req.query.q]);
if (response.rowCount == 0) {
res.json({
status: "notfound",
searchTerm: req.query.q,
$);
} else {
res.json({
status: "ok",
results: response.rows.slice(
response.rows.length - 2,
response.rows.length
)
$);
H
} catch (err) {

console.error("Error running query" + err);

}
1)

app.get("/currentPreviousMeasurementsTank2", async (req, res) => {
try {
const template =
"SELECT AAWATER_VOLUME,A.TIMESTAMP AT TIME ZONE 'UTC' AT TIME ZONE
'Europe/Bucharest’,A. WATER RATE FROM KAVOS AS A WHERE A. TIMESTAMP<=§1";
const response = await pool.query(template, [req.query.q]);
if (response.rowCount == 0) {

res.json({
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status: "notfound",
searchTerm: req.query.q,
1);
} else {
res.json({
status: "ok",
results: response.rows.slice(
response.rows.length - 2,
response.rows.length
)s
1);
H
} catch (err) {
console.error("Error running query" + err);
}
$)s

app.get("/consumptionRegistration", async (req, res) => {
try {
const template =
"INSERT INTO STATISTICS (TIMESTAMP, CONSUMPTION GASTOURI,
CONSUMPTION KAVOS) VALUES ($1,$2,$3)";
const response = await pool.query(template, |
req.query.ql,
req.query.q2,
req.query.q3,
Ds
if (response.rowCount == 0) {
res.json({
status: "notfound",
searchTerm: req.query.q,
1);
} else {

res.json({
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status: "ok",
1)
§
} catch (err) {

console.error("Error running query" + err);

}
1)

app.get("/statisticsHourlyTank1", async (req, res) => {
try {

const template =
"SELECT A.CONSUMPTION_ GASTOURLA.TIMESTAMP AT TIME ZONE 'UTC' AT TIME
ZONE 'Europe/Bucharest' FROM STATISTICS AS A WHERE TIMESTAMP>=$1 AND
TIMESTAMP<=$2";
const response = await pool.query(template, [req.query.ql, req.query.q2]);
if (response.rowCount == 0) {
res.json({
status: "notfound",
searchTerm: req.query.q,
$);
} else {

var sum;

var values = [];
sum = 0;
for (var i = 0; i < response.rows.length; i++) {

sum = sum + response.rows[i].consumption_gastouri;

values[i] = response.rows[i].consumption_gastouri;

}

var meanConsumption = sum / response.rows.length;

var timestamp = response.rows|[0].timezone;
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counter++;
res.json({
status: "ok",
results: {
timestamp: timestamp,
consumption: meanConsumption,
¥
1);
H

} catch (err) {
console.error("Error running query" + err);
H
1)

app.get("/statisticsDailyTank1", async (req, res) => {
try {
const template =
"SELECT A.CONSUMPTION GASTOURLA.TIMESTAMP AT TIME ZONE 'UTC' AT TIME
ZONE 'Europe/Bucharest' FROM STATISTICS AS A WHERE TIMESTAMP>=$1 AND
TIMESTAMP<=$2";
const response = await pool.query(template, [req.query.ql, req.query.q2]);
if (response.rowCount == 0) {
res.json({
status: "notfound",
searchTerm: req.query.q,
1);
} else {

var sum;

var values = [];
sum = 0;
for (var i = 0; i < response.rows.length; i++) {

sum = sum -+ response.rows[i].consumption_gastouri;
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values[i] = response.rows[i].consumption_gastouri;

}

var meanConsumption = sum / response.rows.length;
var timestamp = response.rows[0].timezone;
counter+-+;

res.json({
status: "ok",
results: {
timestamp: timestamp,
consumption: meanConsumption,
¥s
$);
H

} catch (err) {
console.error("Error running query" + err);
}
1

app.get("/statisticsHourlyTank2", async (req, res) => {
try {
const template =
"SELECT A.CONSUMPTION_KAVOS,A.TIMESTAMP AT TIME ZONE 'UTC' AT TIME ZONE
'"Europe/Bucharest' FROM STATISTICS AS A WHERE TIMESTAMP>=$§1 AND TIMESTAMP<=$2";
const response = await pool.query(template, [req.query.ql, req.query.q2]);
if (response.rowCount == 0) {
res.json({

status: "notfound",
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searchTerm: req.query.q,
$);
} else {

var sum;

var values = [];
sum = 0;

for (var i = 0; i < response.rows.length; i++) {

sum = sum + response.rows|[i].consumption_kavos;

values[i] = response.rows[i].consumption_kavos;

}

var meanConsumption = sum / response.rows.length

var timestamp = response.rows|[0].timezone;

res.json({
status: "ok",
results: {

timestamp: timestamp,

consumption: meanConsumption,
¥s
$);
H
} catch (err) {
console.error("Error running query" + err);
}
1)

app.get("/statisticsDailyTank2", async (req, res) => {

try {

const template =
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"SELECT A.CONSUMPTION KAVOS,A.TIMESTAMP AT TIME ZONE 'UTC' AT TIME ZONE
'Europe/Bucharest' FROM STATISTICS AS A WHERE TIMESTAMP>=§1 AND TIMESTAMP<=$2";
const response = await pool.query(template, [req.query.ql, req.query.q2]);
if (response.rowCount == 0) {
res.json({
status: "notfound",
searchTerm: req.query.q,
1);
}else {

var sum;

var values = [];
sum = 0;

for (var i = 0; 1 < response.rows.length; i++) {

sum = sum + response.rows|[i].consumption_kavos;

values[i] = response.rows[i].consumption kavos;

}

var meanConsumption = sum / response.rows.length;
var timestamp = response.rows[0].timezone;
res.json({

status: "ok",

results: {

timestamp: timestamp,

consumption: meanConsumption,
¥s
1);
H
} catch (err) {
console.error("Error running query" + err);
}
$)s
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app.listen(3000, () => {
console.log("Deyak tanks application starting..");
console.log("Nodejs server is up on port 3000");

1

app.listen(app.get("port"), () => {
console.log("Connection established in port" + app.get("port"));

1

Index.html

<!doctype html>

— }

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width, initial-scale=1.0">

<meta http-equiv="X-UA-Compatible" content="ie=edge">
<title>Tank ITtvyiaxkn Epyoacio</title>

<link rel="icon" href="./assets/deyak logo.png" type="image/x-icon">

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

<script src="./libs/jquery-3.5.1.js"></script>

<link href="https://cdn.jsdelivr.net/npm/bootstrap@5.2.0/dist/css/bootstrap.min.css" rel="stylesheet"

integrity="sha384-

gH2ylJqgKANHPEqOn4Mqa/HGKIhSkIHeL5AyhkY V8iS9USAR6¢csBvApHHNI/vI1Bx"

crossorigin="anonymous'">

<script src="https://cdn.jsdelivr.net/npm/bootstrap@5.2.0/dist/js/bootstrap.bundle.min.js"

integrity="sha384-

A3r]JD856KowSb7dwlZdYEkO39Gagi7vIsFOjrRAoQmDKKtQBHUuLZ9AsSv4jD4Xa"

crossorigin="anonymous"></script>
<script src="https://cdn.jsdelivr.net/npm/d3@7"></script>

</head>
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<body>
<div>
<nav class="navbar navbar-expand-sm navbar-custom">
<div class="container-fluid">
<a class="navbar-brand" href="#">
WATER-TANKS

</a>

<div class="collapse navbar-collapse" id="navbarSupportedContent">
<ul class="navbar-nav me-auto mb-2 mb-Ig-0">

<li class="nav-item dropdown">
<a class="nav-link dropdown-toggle" id="TanksMenu" href="#" data-toggle="tooltip"
title="Water tanks list"
id="navbarDropdown" role="button" data-bs-toggle="dropdown" aria-expanded="false">
Tanks
</a>
<ul class="dropdown-menu" aria-labelledby="navbarDropdown">
<li><a class="dropdown-item" id="gastouri' href="#" onclick=clicktank(1)>Gastouri</a></li>
<li><a class="dropdown-item" id='kavos' href="#" onclick=clicktank(2)>Kavos</a></li>
<li><a class="dropdown-item" id="sokraki' href="#" onclick="">Sokraki</a></li>
<li><a class="dropdown-item" id="ermones' href="#" onclick="">Ermones</a></li>
</ul>
</li>
<li class="nav-item dropdown">
<a class="nav-link dropdown-toggle" href="#" data-toggle="tooltip" title="Alarm and Language
options"
id="options" role="button" data-bs-toggle="dropdown" aria-expanded="false">
Options
</a>
<ul class="dropdown-menu" aria-labelledby="navbarDropdown">
<li><a class="dropdown-item" id="alarms" href="#" onclick=setAlarmLevels()>Set Alarm
Levels</a></li>
<li><a class="dropdown-item" id="language" href="#" onclick=changeLanguage()>Set

Language Greek</a></li>
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<ful>
</li>
<li class="nav-item">
<a class="nav-link" id="about" onclick=aboutForm() href="#">About</a>
</li>
</ul>
</div>
</div>
</nav>

</div>

<div class="paper">
<div class="button-form1">
<input type="button" class="tank1" id="tank1" name="tank1-button" value=" onclick=clicktank(1)
style="background-color:white; opacity:1; border-radius: 50%; width:20px; height:20px;">
</div>
<div class="button-form2">
<input type="button" class="tank2" id="tank2" name="tank2-button" value=" onclick=clicktank(2)
style="background-color:white; opacity:1; border-radius: 50%; width:20px; height:20px;">
</div>
<div class="button-form3">
<input type="button" class="tank3" id="tank3" name="tank3-button" value="
style="background-color:white; opacity:1; border-radius: 50%; width:20px; height:20px;">
</div>
<div class="button-form4">
<input type="button" class="tank4" id="tank4" name="tank4-button" value="
style="background-color:white; opacity:1; border-radius: 50%; width:20px; height:20px;">
</div>
<div class="setAlarm-form">
<input type="text" class="alarm-label" id="alarmLevels" readonly="readonly" tabindex="-1"
value="Alarm Levels"
style="text-align: center; pointer-events:none; border-style: hidden; background-color:rgba(38, 58,

70,0.7); color:white; margin-left: 10px; width: 360px; margin-top: 15px;">

_n _n

<button class="alarm-close-icon" id="close-form"
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style="background-color:rgba(0, 0, 0,0.6); color: white; margin-top: 15px; ">
&#10006;
</button>
<hr style=" width:410px; height:3px; background-color: white;">
<input type="text" class="overflow-label" id="alarmMaxLevel" readonly="readonly" tabindex="-1"
value="Max Level"
style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;
margin-left: 10px; width: 92px; margin-top: 10px;">
<input type="text" class="overflow-value"
style="border:1 px; text-align: center; background-color: black ; color:white; margin-left: Opx;
width: 92px; margin-right: Opx;">
<input type="text" class="drainage-label" id="alarmMinLevel" tabindex="-1" readonly="readonly"
value="Min Level"
style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;
margin-left: 10px; width: 92px; margin-top: 5px;">
<input type="text" class="drainage-value"
style="border:1 px; text-align: center; background-color: black ; color:white; margin-left: Opx;
width: 92px; margin-right: Opx;">
</div>
<div class="alarm-info-form" style="background-color:red;">
<input type="text" class="alarm-info-label" value="" readonly="readonly"
style="text-align: center; pointer-events:none; border-style: hidden; background-color: inherit;
color:white; margin-left: 10px; width: 350px; margin-top: 10px;">
<div class="acknowledge-form" style="background-color:red;">
<button class="acknowledge-button" style="color: white;">
ACK
</button>
</div>
</div>
<div class="d3-form" id="d3-form-div">
<input type="text" class="d3-label" readonly="readonly" tabindex="-1" value=""
style="text-align: center; pointer-events:none; border-style: hidden; background-color:rgba(38, 58,
70,0.7); color:white; margin-left: 10px; width: 545px; margin-top: 15px;">

_n

<button class="d3-close-icon" id="close-form"
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style="background-color:rgba(0, 0, 0,0.6); color: white; margin-top: 15px; ">
&#10006;
</button>
<hr style=" width:600px; height:3px; background-color: white;">
<label class="x-axis'
style="width:60px; text-align:right; position:fixed; top: 770px; left: 1789px; font-size: 13px;
background-color:rgb(38,58,70); opacity: 1; color: white;></label>

</div>

<div class="tank-form">
<input type="text" class="tank-label" tabindex="-1" readonly="readonly"
style="text-align: center; pointer-events:none; border-style: hidden; background-color:rgba(38, 58,
70,0.7); color:white; margin-left: 10px; width: 320px; margin-top: 15px;">
<button class="tank-close-icon" id="close-form"
style="background-color:rgba(0, 0, 0,0.6); color: white; margin-top: 15px; ">
&#10006;
</button>
<hr style=" width:370px; height:3px; background-color: white;">
<div style="border-style: solid; background-color:rgba(85, 105, 106, 0.5); border-color: black; height:
auto; width: 352px; margin-top:5px; border-width:1px; margin-left: 10px; border-radius: 10px;">
<input type="text" class="info-tank-maxVolume"tabindex="-1" id="tankMaxVolume" value="Max
Volume of Tank" readonly="readonly" style="border:1 px; text-align: center; pointer-events:none;
background-color: black ; color:white; margin-left: 10px; width: 165px; margin-top: 5px; margin-
left:10px; margin-bottom:5px; margin-right:Opx;">
<input type="text" class="value-maxVolume" tabindex="-1" readonly="readonly"
style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;

margin-left: Opx; width: 165px; margin-right: Opx; margin-bottom:5px;">

</div>
<div
style="border-style: solid; background-color:rgba(85, 105, 106, 0.5); border-color: black; height:
auto; width: 352px; margin-top:305px; border-width:1px; margin-left: 10px; border-radius: 10px;">
<input type="text" class="info-percentage" id="fillingLevel" tabindex="-1" value="Filling Level"

readonly="readonly"
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style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;
margin-left: 10px; width: 165px; margin-top: 10px;">
<input type="text" class="value-percentage" tabindex="-1" readonly="readonly"
style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;
margin-left: Opx; width: 165px; margin-right: Opx;">
<input type="text" class="info-volume" id="currentVolume" tabindex="-1" readonly="readonly"
value="Current Volume"
style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;
margin-left: 10px; width: 165px; margin-top: Spx;">
<input type="text" class="value-volume" tabindex="-1" readonly="readonly"
style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;
margin-left: Opx; width: 165px; margin-right: Opx;">
<input type="text" class="info-rate" id="currentRate" tabindex="-1" readonly="readonly"
value="Current Rate"
style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;
margin-left: 10px; width: 165px; margin-top: 5px;">
<input type="text" class="value-rate" tabindex="-1" readonly="readonly"
style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;
margin-left: Opx; width: 165px; margin-right: Opx;">
<input type="text" class="info-consumption" id="consumptionPerMinute" tabindex="-1"
readonly="readonly"
value="Consumption Per Minute"
style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;
margin-left: 10px; width: 165px; margin-top: Spx;">
<input type="text" class="value-consumption" tabindex="-1" readonly="readonly"
style="border:1 px; text-align: center; pointer-events:none; background-color: black ; color:white;
margin-left: Opx; width: 165px; margin-bottom: 10px; margin-right: Opx;">
</div>
<div id="tank" class="tank">
</div>
<div class="d3-button1-form">
<input type="button" class="d3Buttonl" id="dailyConsumptionGraph" tabindex="-1" value="Daily

Consumption Graph"
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style="z-index:3000; border:1 px; border-color:white; text-align: center; background-color: black ;
color:white; margin-left: 10px; width: 160px; margin-top: 10px; height: 20px;">
</div>
<div class="d3-button1-date">
<input type="date" class="d3date1" id="d3date1" name="d3-datel"
style="border:1 px; border-color:white; background-color: black ; color:white; text-align: center;
margin-left: 10px; width: 160px; margin-top: 10px; height: 20px;">
</div>
<div class="submit">
<button type="button" id="submit" onclick=submitDate()
style="border:1 px; border-color:white; background-color: black ; color:white; text-align: center;
margin-left: 10px; width: 160px; margin: 10px; height: 20px;">Submit</button>
</div>
<div class="d3-button2-form">
<input type="button" class="d3Button2" id="weeklyCosumptionGraph" tabindex="-1"
value="Weekly Consumption Graph"
readonly="readonly"
style="border:1 px; border-color:white; text-align: center; background-color: black ; color:white;
margin-left: 10px; width: 160px; margin-top: 10px; height: 20px;">
</div>
</div>
<div class="status-bar">
<label class="info-1' id="currentTimestamp" style="width:200px; text-align:right; color:
white;">Current Timestamp
:</label>
<label class="info-2' style="width:500px; text-align:left;"></label>
<label class="info-3' id="maxLevel" style="width:125px; text-align:right; color: white;">Max Level
:</label>
<label class="info-4' style="width:40px; text-align:left;"></label>
<label class="info-5' id="minLevel" style="width:140px; text-align:right; color: white;">Min Level
:</label>
<label class="info-6' style="width:100px; text-align:left;"></label>
</div>

<div id="map" class="map">
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<img class="image" src="./assets/city.jpg" alt="Corfu City">
</div>
</div>
<div class="toolt">
<div class="tooltipText"></div>
<div class="imageContainer">
<img class="imageTooltip" src="" alt="tank">
</div>
</div>
</div>
<div class="tooltipDateDiv">
<h2 class="tooltipDate" , id="toolTipDate">
</h2>
</div>
</div>
<div class="about" onclick=aboutForm()>
<br>
<br>
<br>
<img class="imageDi" src="./assets/di.png" alt="Corfu City">
<br>
<br>
<br>
<h1>TITYXIAKH EPT'AXIA</h1>
<br>
<h2> Anpiovpyio AOYIGHIKOD TOPOKOAOVONGNG, ONEIKOVIONG KUl ATOGTOANG EL00TOLCEDY Y10,
de&apevég otkTHOL VOPEVOTG
</h2>
<br>
<br>
<p> MYPQNHS IQANNHE
<br>
<br>

112018221
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<br>
<br>
<br>
Emprénmv : Aviovitng Mdapkog
</p>
</div>

</body>

<script src="./source/time.js"></script>
<script src="/source/functions.js"™></script>
<script src="/source/drawTank.js></script>
<script src="/source/main.js™></script>
<script src="/source/tooltip.js™></script>
<script src="/source/d3form.js"™></script>
<script src="./source/language.js"™></script>
<script src="/source/about.js™></script>
<script>

const div = d3.selectAll("div");

</script>

</html>

Main.js

$(window).on("load", calculationRegistrationOfConsmuption());

calculateScreenHeight = () => {
var calcScreenHeight = window.innerHeight;
$(".paper").css("height", calcScreenHeight - 70);
$(".image").css("height", calcScreenHeight - 70);

$(".image").css("width", (calcScreenHeight - 70) * 0.9);
$(".status-bar").css("top", calcScreenHeight - 20);
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$(".button-form1").css("left", (410 * window.innerHeight) / 980);
$(".button-form1").css("top", (560 * window.innerHeight) / 980);
$(".button-form2").css("left", (690 * window.innerHeight) / 980);
$(".button-form2").css("top", (850 * window.innerHeight) / 980);

}s

calculateScreenHeight();

$(window).on("load", calculateScreenHeight());

—n

var d3Period = "none";

clicktank = (tankname) => {
cleartanks();
var tankNameClass;
tankNameClass = ".tank" + tankname;///create class name
$(".tank-form").css("display", "none");
$(".alarm-info-label").val("");
$(".alarm-info-form").css("animation", "glowing none");
$(".d3date1").attr("disabled", false);
$(".d3Button1").attr("disabled", false);
$(".d3Button2").attr("disabled", false);

"nn

$(".alarm-info-form").css("display", "none");
$(".alarm-info-label").css("display", "none");
$(".tooltipDateDiv").css("display", "none");
$(".submit").css("display", "none");
$(".d3-button1-date").css("display", "none");
if (tankname != activeTank) {
$(".d3-form").css("display", "none");

}

$(".tank-form").css("display", "block");
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$(tankNameClass).css("width", "30px");
$(tankNameClass).css("height", "30px");
activeTank = tankname;

drawTank(tankPercentage[tankname - 1]);

if (language == "english") {
$(".tank-label").val(tanknames[tankname - 1]);
} else if (language == "greek") {
$(".tank-label").val(tanknamesgr[tankname - 1]);
h
¥

$(".tank-close-icon").click(function () {
cleartanks();
$(".alarm-info-label").val("");
$(".alarm-info-form").css("animation", "glowing none");
$(".tooltipDateDiv").css("display", "none");
$(".d3date1").prop("value", "");
$(".submit").css("display", "none");
$(".d3-button1-date").css("display", "none");

"nn

$(".alarm-info-form").css("display", "none");
$(".alarm-info-label").css("display", "none");
activeTank = 0;

$(".d3-form").css("display"”, "none");

1
$(".d3-close-icon").click(function () {

$(".d3-form").css("display", "none");

n"nn

$(".submit").css("display”, "none");

$(".d3Button1").prop("disabled", false);
$(".d3Button2").prop("disabled", false);

$(".d3date1").attr("disabled", false);
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$(".d3-button1-date").css("display", "none");

var previousSvg = document.getElementByld("graph"); // check for a previous svg existence
if (previousSvg !=null) {
previousSvg.remove();
H
1

$(".d3Button1").click(function () {

consumptionArray = [];

var previousSvg = document.getElementByld("graph"); // check for a previous svg existence
if (previousSvg !=null) {
previousSvg.remove();

}
d3Period = "daily";

$(".d3Button1").prop("disabled", true);
$(".d3Button2").prop("disabled", true);
$(".d3-form").css("display"”, "none");
$(".d3date1").attr("disabled", false);
$(".d3date1").val("");

$(".d3-button1-date").css("display", "block");
$(".tooltipDateDiv").css("display", "block");

if (language == "english") {
$(".tooltipDate").html("Please select day");
} else if (language == "greek") {
$(".tooltipDate").html("TIapokoid emréére nuépa™);
H
1

$(".d3date1").change(function () {
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$(".submit").css("display", "block™);
1)

function daily() {
$(".d3date1").attr("disabled", true);
$(".tooltipDateDiv").css("display", "none");
$(".d3-form").css("display", "block");

n"nn

$(".submit").css("display”, "none");

d3Period = "none";

d3graphDaily("daily");

if (language == "english") {
$(".d3-label").val(
"Daily Consumption of " + tanknames|[activeTank - 1] + " Tank"
)i
} else if (language == "greek") {
$(".d3-label").val(
"Hpepnowo Katoavdiwon AgEapevng " + tanknamesgr[activeTank - 1]
);
}
}

$(".d3Button2").click(function () {

consumptionArray = [];

var previousSvg = document.getElementByld("graph"); // check for a previous svg existence
if (previousSvg !=null) {
previousSvg.remove();

}
d3Period = "weekly";

$(".d3Button1").prop("disabled", true);
$(".d3Button2").prop("disabled", true);

73



$(".d3-form").css("display"”, "none");
$(".d3date1").attr("disabled", false);
$(".d3datel").val("");

$(".d3-button1-date").css(""display", "block");
$(".tooltipDateDiv").css("display", "block");
if (language == "english") {
$(".tooltipDate").html("Please select the date the week starts");
} else if (language == "greek") {
$(".tooltipDate").html("TIapokoid emAéére v apyn g efdopddag");
}
1

function submitDate() {
if (d3Period == "daily") {
daily();
} else if (d3Period == "weekly") {
weekly();
H
}

function weekly() {
$(".d3date1").attr("disabled", true);
$(".tooltipDateDiv").css("display", "none");
$(".d3-form").css("display", "block");

n"nn

$(".submit").css("display”, "none");

d3graphWeekly("weekly™);

if (language == "english") {
$(".d3-label").val(
"Weekly Consumption of " + tanknames[activeTank - 1] + " Tank"
)i
} else if (language == "greek") {
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$(".d3-label").val(
"EBdopadiaio Katavaioon AeEapevig " + tanknamesgr[activeTank - 1]
);
h

d3Period = "none";

}

// clear tank form and reset buttons to 20px

cleartanks = () => {
$(".tank-form").css("display”, "none");
$(".tank1").css("width", "20px");
$(".tank1").css("height", "20px");
$(".tank2").css("width", "20px");
$(".tank2").css("height", "20px");
$(".tank3").css("width", "20px");
$(".tank3").css("height", "20px");
$(".tank4").css("width", "20px");
$(".tank4").css("height", "20px");

}s

$(".alarm-close-icon").click(function () {
var minValue = $(".drainage-value").css("background-color");

var maxValue = $(".overflow-value").css("background-color");

if (minValue == "rgb(0, 0, 0)" && maxValue == "rgb(0, 0, 0)") {
$(".setAlarm-form").css("display", "none");
}else {

alert("Please insert correct values for alarm levels");

}
1
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Functions.js

var soundIntervall;

var soundInterval2;

var acknowledgedTank = [];

var audio = new Audio("./assets/alarm.wav");

var maxVolumeTank = [300,200];

var activeTank = 0;

var actual Timestamp;

var initial Timestamp;

var tanknames = ["GASTOURI", "KAVOS", "SOKRAKI", "ERMONES"];
var tanknamesgr = ["[TAZTOYPI", "KABOX", "SQKPAKI", "EPMONEZX"];
var numberOfTanks = 4;

var tankPercentage = [];

var previousVolume = [];

var currentVolume = [];

var currentRate = [];

var currentConsumption = [J;

var minLevel, maxLevel,

var coord1x = (400 * window.innerHeight) / 980 + 20;
var coordly = (385 * window.innerHeight) / 980 + 20;
var coord2x = (690 * window.innerHeight) / 980 - 260;
var coord2y = (260 * window.innerHeight) / 980 - 140;

var coordinates = |
[coordlx, coordly],
[coord2x, coord2y],
[270, 310],
[255, 490],

I;

acknowledgedTank[0] = false;
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acknowledgedTank[1] = false;
minLevel = 10;

maxLevel = 90;
$(".overflow-value").val(maxLevel);

$(".drainage-value").val(minLevel);

calculationRegistrationOfConsmuption = () => {
initialTimestamp = getTimestamp();
$(".info-2").text(initial Timestamp); //load timestamp to status bar

updateStatusBarLevels(); //load min and max level to status bar

getCurrentAndPreviousValues(initial Timestamp);
// setinterval run every 60seconds
setnterval(function () {
actual Timestamp = getTimestamp();
$(".info-2").text(actual Timestamp);
getCurrentAndPreviousValues(actualTimestamp);
}, 60000);
¥

updateStatusBarLevels = () = {
$(".info-4").text(maxLevel + " %");
$(".info-6").text(minLevel + " %");

}s

getCurrentAndPreviousValues = (currentTimestamp) => {
fetch(
"http://localhost:3000/currentPreviousMeasurementsTank1?g=" +
currentTimestamp
).then((response) => {
response.json().then((data) => {//destrignify the response and create object data with the results
tankPercentage[0] = (100 * data.results[1].water volume) / maxVolumeTank[0];
previousVolume[0] = data.results[0].water volume;

currentVolume[0] = data.results[1].water_volume;
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currentRate[0] = data.results[1].water_rate;

if (activeTank == 1) {
drawTank(tankPercentage[0]);
H

fetch(
"http://localhost:3000/currentPreviousMeasurementsTank2?q=" -+
currentTimestamp
).then((response) => {
response.json().then((data) => {
tankPercentage[1] =
(100 * data.results[1].water_volume) / maxVolumeTank[1];
previousVolume[ 1] = data.results[0].water volume;
currentVolume[ 1] = data.results[ 1 ].water _volume;

currentRate[ 1] = data.results[1].water_rate;

checkLevels();

if (activeTank == 2) {
drawTank(tankPercentage[1]);
h

setTimeout(function () {

var consumption;

calculateConsumption(
previousVolume[0],
currentVolume[0],
currentRate[0],
previousVolume[1],
currentVolume[1],

currentRate[ 1]

);
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if (activeTank == 1) {
$(".value-consumption").val(
currentConsumption[0].toFixed(3) + " It/min"
);
} else {
$(".value-consumption").val(
currentConsumption[1].toFixed(3) + " It/min"
);
}
var timestampValue = data.results[ 1].timezone; //use database timestamp in consumption

registration

consumptionRegistration(
timestampValue,
currentConsumption[0],
currentConsumption[1]

);

}, 1000);
3
$);
5
$)s
¥

calculateConsumption = (
waterVolumePreviousl,
waterVolumeCurrentl,
waterRateCurrentl,
waterVolumePrevious2,
waterVolumeCurrent2,
waterRateCurrent2

)=>A
var consumption;

var waterRateCoverted1;
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waterRateCoverted1 = waterRateCurrent1 / 1000;//convert to cubic metres

var waterRateCoverted2;

waterRateCoverted2 = waterRateCurrent2 / 1000;

/Ill/l///insert data to currentConsumption table and cut decimal digits to 6 ////////

currentConsumption[0] =
parseFloat(waterVolumePrevious1.toFixed(6)) +
parseFloat(waterRateCoverted1.toFixed(6)) -
parseFloat(waterVolumeCurrent1).toFixed(6);

currentConsumption[1] =
parseFloat(waterVolumePrevious2.toFixed(6)) +
parseFloat(waterRateCoverted2.toFixed(6)) -
parseFloat(waterVolumeCurrent2).toFixed(6);

}s

consumptionRegistration = (timestamp Value, consumptionl, consumption2) => {
fetch(
"http://localhost:3000/consumptionRegistration?q1=" +
timestamp Value +
"&q2="+
consumptionl +
"&q3="+
consumption2
).then((response) => {
response.json().then((datal) => {});
1)
¥

setAlarmLevels = () => {
$(".setAlarm-form").css("display", "block");
$(".overflow-value").val(maxLevel);

$(".drainage-value").val(minLevel);

}s

$(".overflow-value").change(function () {
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tex = $(".overflow-value").val();

if (isNaN(tex) == true) {
$(".overflow-value").css(""background-color", "red");
} else if (parselnt(tex) > 99 || parselnt(tex) < 1) {
$(".overflow-value").css("background-color", "red");
} else if (tex <= minLevel) {
$(".overflow-value").css(""background-color", "red");
}else {
$(".overflow-value").css("background-color", "black");
maxLevel = tex;
updateStatusBarLevels();
checkLevels();
H
1)

$(".drainage-value").change(function () {

tex = $(".drainage-value").val();

if (isNaN(tex) == true) { // check if tex is number
$(".drainage-value").css("background-color", "red");
} else if (parselnt(tex) > 99 || parselnt(tex) < 1) {
$(".drainage-value").css("background-color", "red");
} else if (tex >= maxLevel) {
$(".drainage-value").css("background-color", "red");
}else {
$(".drainage-value").css("background-color", "black");
minLevel = tex;
updateStatusBarLevels();
checkLevels();

}
1)

checkLevels = () => {
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if (activeTank != 0) { //reset all parameters if there is an active tank

"nn

$(".tank-form").css("display”, "none");

$(".alarm-info-label").val("");

nn

$(".alarm-info-form").css("animation", "glowing none");

nn

$(".alarm-info-form").css("display", "none");

nn

$(".alarm-info-label").css("display", "none");

clicktank(activeTank); // call clicktank in order to drow the active tank again

}

11T if alarm enable for first time in tank gastouri enable sound alarm and glowing///////////

if (tankPercentage[0] < minLevel || tankPercentage[0] > maxLevel) {
if (soundIntervall == undefined && acknowledgedTank[0] == false) {
soundlIntervall = setInterval(function () {///create sound alarm
audio.play();
D
}
//if alarm already exist in tank Gastouri disable glowing////
if (acknowledgedTank[0] == true) {

$(".alarm-info-form").css("animation", "glowing none");

}

$(".tank1").css("animation", "glowing 1500ms infinite");

}

else {

nn

$(".tank1").css("animation", "glowing none");

acknowledgedTank[0] = false;
/1// check if soundinterval is enable/////
if (soundIntervall != undefined) {
clearInterval(soundIntervall);

soundIntervall = undefined;

}
}
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/111111 if alarm enable for firts time in tank kavos enable sound alarm and glowing///////////
if (tankPercentage[1] < minLevel || tankPercentage[1] > maxLevel) {
if (soundInterval2 == undefined && acknowledgedTank[1] == false) {
soundInterval2 = setInterval(function () {///create sound alarm
audio.play();
5D
H
//if alarm already exist in tank Gastouri disable glowing////
if (acknowledgedTank[1] == true) {

nn

$(".alarm-info-form").css("animation", "glowing none");

}

nn

$(".tank2").css("animation", "glowing 1500ms infinite");
} else {
$(".tank2").css("animation", "glowing none");
acknowledgedTank[ 1] = false;
if (soundInterval2 != undefined) {
clearInterval(soundlnterval2);

soundInterval2 = undefined;

}
}
}s

$(".acknowledge-button").click(function () {
if (acknowledgedTank[activeTank - 1] == false) {
if ((activeTank = 1) && soundIntervall !=undefined) {
clearInterval(soundIntervall);

nn

$(".alarm-info-form").css("animation", "glowing none");
$(".acknowledge-form").css("animation", "glowing none");
soundIntervall = undefined;

} else if ((activeTank = 2) && soundInterval2 !=undefined) {

clearInterval(soundlnterval2);
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nan

$(".alarm-info-form").css("animation", "glowing none");
$(".acknowledge-form").css("animation", "glowing none");
soundInterval2 = undefined;
H
acknowledgedTank[activeTank - 1] = true;
H

1)

Drawtank.js

var canvas = document.createElement("canvas");

var ctx = canvas.getContext("2d");

canvas.height = 310;
canvas.width = 200;
document.getElementByld("tank").appendChild(canvas);
document.getElementByld("tank").style = "opacity:1";
drawTank = (y) => {
if (activeTank == 1) {
$(".value-percentage").val(tankPercentage[0].toFixed(3) + " %");
$(".value-volume").val(currentVolume[0].toFixed(3) + " m"3");
$(".value-rate").val(currentRate[0].toFixed(1) + " 1t/min");
$(".value-maxVolume").val(maxVolumeTank[0]+" m"3");
}else {
$(".value-percentage").val(tankPercentage[1].toFixed(3) + " %");
$(".value-volume").val(currentVolume[ 1].toFixed(3) + " m"3");
$(".value-rate").val(currentRate[ 1].toFixed(1) + " It/min");

$(".value-maxVolume").val(maxVolumeTank[ 1 ]+" m"3");

}

if (activeTank == 1) {

$(".value-consumption").val(currentConsumption[0].toFixed(3) + " It/min");
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} else {
$(".value-consumption").val(currentConsumption[ 1].toFixed(3) + " 1t/min");

h
checkAlarmForm(y);

vara=0.3;

var size = 100;
var height =200;
var center = 100;

var bottom = 290;

function shadeColor(color, percent) {
color = color.substr(1);
var num = parselnt(color, 16),
amt = Math.round(2.55 * percent),
R = (num >> 16) + amt,
G = ((num >> 8) & 0x00ff) + amt,
B = (num & 0x0000ff) + amt;
return (
4
(
0x1000000 +
(R<255? (R <1?0:R):255)*0x10000 +
(G<255?7(G<1?0:G):255)*0x100 +
(B<255?7(B<1?0:B):255)
)
.toString(16)
slice(1)
)i
}

function draw() {

ctx.clearRect(0, 0, canvas.width, canvas.height);
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var wobble = (Math.sin(Date.now() / 250) * height) / 80;

drawCube( //draw tank
center,
bottom,
size,
size,
height,
shadeColor("#000000", 20),
false
)i
if ((height * y) / 100 + wobble > maxVolumeTank - 5) {
wobble = 0;

}

if (y > maxLevel || y < minLevel) {
drawCube( //draw water red
center,
bottom,
size,
size,
(height * y) / 100 + wobble,
"#££0000",
true
);
} else {
drawCube( //draws water blue
center,
bottom,
size,
size,
(height * y) / 100 + wobble,
"#24b6f1",

true
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)
console;

}

requestAnimationFrame(draw);

H
draw();

function hexToRgbA (hex) {

var c;

if (/M([A-Fa-0-9]{3}){1,2}$/.test(hex)) {
¢ = hex.substring(1).split("");
if (c.length == 3) {
¢ = [c[0], c[0], c[1], c[1], c[2], c[2]];
H
¢ ="0x" + c.join("");
return (
"rgba(" + [(c >> 16) & 255, (¢ >> 8) & 255, ¢ & 255] join(",") +",.5)"
);
H

throw new Error("Bad Hex");

}

function drawCube(x, y, wx, wy, h, color, tramsparent) {
ctx.beginPath();
ctx.moveTo(x, y);
ctx.lineTo(x - wx, y - wx * a);
ctx.lineTo(x - wx, y - h - wx * a);
ctx.lineTo(x, y - h * 1);
ctx.closePath();
ctx.fillStyle = shadeColor(color, -10);
ctx.strokeStyle = color;

ctx.stroke();
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ctxfill();

ctx.beginPath();

ctx.moveTo(x, y);

ctx.lineTo(x + wy, y - wy * a);
ctx.lineTo(x + wy, y - h - wy * a);
ctx.lineTo(x, y - h * 1);

ctx.closePath();

ctx.fillStyle = shadeColor(color, 10);
ctx.strokeStyle = shadeColor(color, 50);
ctx.stroke();

ctx.fill();

ctx.beginPath();
ctx.moveTo(x, y - h);
ctx.lineTo(x - wx, y - h - wx * a);
ctx.lineTo(x - wx + wy, y - h - (wx * a+ wy * a));
ctx.lineTo(x + wy, y - h - wy * a);
ctx.closePath();
if (tramsparent) {

ctx.fillStyle = hexToRgbA(color);
} else {

ctx.fillStyle = shadeColor(color, 20);
H
ctx.strokeStyle = shadeColor(color, 60);
ctx.stroke();
ctx.fill();

checkAlarmForm = (y) => {
$(".alarm-info-label").val("");
var tankFormStatus = $(".tank-form").css("display");

if (((y > maxLevel) || (y < minLevel)) && (tankFormStatus == "block™)) {
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var textMessage;
if (y > maxLevel) {
if (language == "english") {
textMessage = "Overflow!";
} else if (language == "greek") {
textMessage = "Ynepyeihon!";
H
} else {
if (language == "english") {
textMessage = "Drainage!";
} else if (language == "greek") {
textMessage = "EALewyn Nepod!";
H
H

if (acknowledgedTank[activeTank - 1] == false) {

nan

$(".alarm-info-form").css("animation", "glowing 1500ms infinite");

}

$(".alarm-info-label").css("display", "block");

$(".alarm-info-form").css("display", "block");

if (language == "english") {
$(".alarm-info-label").val("Alarm! Tank " + textMessage);
} else if (language == "greek") {
$(".alarm-info-label").val("Zovayepuog! " + textMessage);
H
}
¥
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D3form.js

varm31=J1,3,5,7,8,10, 12];

var consumptionArray = [[;

function BarChart(

data,

{
x=(d, 1) =>1, // given d in data, returns the (ordinal) x-value
y=(d)=>d, // given d in data, returns the (quantitative) y-value
title, // given d in data, returns the title text
marginTop = 20, // the top margin, in pixels
marginRight = 0, // the right margin, in pixels
marginBottom = 30, // the bottom margin, in pixels
marginLeft = 40, // the left margin, in pixels
width = 640, // the outer width of the chart, in pixels
height = 400, // the outer height of the chart, in pixels
xDomain, // an array of (ordinal) x-values
xRange = [marginLeft, width - marginRight], // [left, right]
yType = d3.scaleLinear, // y-scale type
yDomain, // [ymin, ymax]
yRange = [height - marginBottom, marginTop], // [bottom, top]
xPadding = 0.1, // amount of x-range to reserve to separate bars
yFormat, // a format specifier string for the y-axis
yLabel, // a label for the y-axis
color = "currentColor", // bar fill color

=14

) 4

// Compute values.

const X = d3.map(data, x);

const Y = d3.map(data, y);
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// Compute default domains, and unique the x-domain.
if (xDomain === undefined) xDomain = X;
if (yDomain === undefined) yDomain = [0, d3.max(Y)];

xDomain = new d3.InternSet(xDomain);

// Omit any data not present in the x-domain.

const I = d3.range(X.length).filter((i) => xDomain.has(X[i]));

// Construct scales, axes, and formats.

const xScale = d3.scaleBand(xDomain, xRange).padding(xPadding);
const yScale = yType(yDomain, yRange);

const xAxis = d3.axisBottom(xScale).tickSizeOuter(0);

const yAxis = d3.axisLeft(yScale).ticks(height / 40, yFormat);

// Compute titles.
if (title === undefined) {
const formatValue = yScale.tickFormat(100, yFormat);
title = (i) => "$ {X[i]}\n$ {formatValue(Y[i])};
} else {
const O = d3.map(data, (d) => d);
const T = title;
title = (i) => T(O[1], i, data);
}

var previousSvg = document.getElementByld("graph"); // check for a previous svg existence
if (previousSvg !=null) {
previousSvg.remove();
}
// create svg and import attributes
const svg =d3
.select("#d3-form-div")
.append("svg")
.attr("id", "graph")
.attr("width", width)

91



.attr("height", height)
.attr("viewBox", [0, 0, width, height])
.attr("style", "max-width: 100%; height: auto; height: intrinsic;");

svg
-append("g")
.attr("transform", “translate($ {marginLeft},0)")
.call(yAxis)

.call((g) => g.select(".domain").remove())

.call((g) =>

g
.selectAll(".tick line")

.clone()
.attr("x2", width - marginLeft - marginRight)
.attr("stroke-opacity", 0.1)

)

.call((g) =>

g
.append("text")

.attr("x", -marginLeft)
attr("y", 10)
.attr("fill", "currentColor")
.attr("text-anchor", "start")
.attr("font-size", 13)
.text(yLabel)
)i
// ctreate svg bars
const bar = svg
.append("g")
.attr("fill", color)
.selectAll("rect")
.data(I)
Jjoin("rect")

.attr("x", (i) => xScale(X[i]))
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.attr("y", (i) => yScale(YTi]))
.attr("height", (i) => yScale(0) - yScale(Y[i]))
.attr("width", xScale.bandwidth());

if (title) bar.append("title").text(title);

svg
.append("g")
.attr("transform”, “translate(0,$ {height - marginBottom})")
.call(xAxis);

return svg.node();

d3graphDaily = (graph) => {
changexAxis(graph);

consumptionArray = [];

vari=0;

var selectedDate = $(".d3date1").prop("value"); // store the date from user selection
var year = selectedDate.slice(0, 4);

var month = selectedDate.slice(5, 7);

var day = selectedDate.slice(8, 10);

var hour = "00";

var minute = "00";

var timestampStart;
var timestampEnd;

var £=0;

var endHour;

var hourInt;

93



while (i <24) {
timestampStart =

year +"-" + month + "-" + day + " " + hour + ":" + minute + ":00"; // compose start timestamp

timestampEnd = year + "-" + month + "-" + day + " " + hour + ":59:59"; //compose end timestamp

calculateHourlyConsumption(

timestampStart,

timestampEnd,

i,

increasel,

graph
);

//convert hour to number and increase i if lesser than 23
hourInt = parselnt(hour);

if (hourlnt !=23) {

hourInt++;
} else {
hourInt = 23;
H

/lconvert end hour to string

endHour = hourlnt.toString();

if (endHour.length = 1) {
endHour ="0" + endHour;

}

hour = endHour;

}

function calculateHourlyConsumption(
timestampStart,
timestampEnd,
i,

callback,
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graph
)4
fetch(
"http://localhost:3000/statisticsHourlyTank" +
activeTank +
"2q1="+
timestampStart +
"&q2="+
timestampEnd
).then((response) => {
response.json().then((data) => {
if (data.status == "notfound") {
consumptionArray[i] = 0;
} else {
consumptionArray[i] = {
hour: i.toString(),
consumption: data.results.consumption,
55
var flag = false;
// check if consumption array is full with consumption values
for (varj = 0;j <24; j++) {
flag = true;
if (consumptionArray[j] == undefined) {
flag = false;
}

}
if (flag == true) {///////////11///11/]////]//if flag is true array is full drow bar///////////1//11/]1/11]

var yLabelString;

if (language == "english") {
yLabelString = "1 Consumption";

} else if (language == "greek") {
yLabelString = "1 Katavdioon";

}

chart = BarChart(consumptionArray, {
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x: (d) => d.hour,
y: (d) => d.consumption,
yLabel: yLabelString,
width: 600,
height: 600,
color: "rgb(62,208,255)",
1
$(".d3Button1").attr("disabled", false);
$(".d3Button2").attr("disabled", false);
ST T

}
s
s

callback();
}
//callback function to increase i
function increasel() {

it++;
H
function convertString(intNumber) {

var str = intNumber.toString();

if (str.length == 1) {

str="0" + str;
H
return str;

}
}s

d3graphWeekly = (graph) => {

changexAxis(graph);
var titleOfDate=[];
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consumptionArray = [];

vari=0;

var selectedDate = $(".d3date1").prop("value");
var year = selectedDate.slice(0, 4);
var month = selectedDate.slice(5, 7);

var day = selectedDate.slice(8, 10);

var ds = parselnt(day);

var ms = parselnt(month);

var ys = parselnt(year);

var de, me, ye;
//chech if it is lead year

var leapYear = new Date(year, 1, 29).getMonth() == 1;

var daysOfMonth;

var timestampStart;

var timestampEnd;

var daylInt;

while (1 <7) {
titleOfDate[i]= convertString(ds)+"/"+convertString(ms);
ye =ys;
me = ms;

de =ds;

timestampStart =
convertString(ys) +
UL
convertString(ms) +
"4

convertString(ds) +
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n ll+

"00:00:00";

timestampEnd =
convertString(ye) +
"t
convertString(me) +
"
convertString(de) +
"t

"23:59:59";

calculateHourlyConsumption(
timestampStart,
timestampEnd,
i,
increasel,
graph

);

if (ms == 2 && leapYear == false) {// if not leap year feb has 28
daysOfMonth = 28;
} else if (ms == 2 && leapYear == true) {
daysOfMonth = 29; //// if not leap year feb has 28
} else {
if (m31.includes(ms)) {
daysOfMonth = 31;
}else {
daysOfMonth = 30;
}
H

if (ds + 1 > daysOfMonth) {
ds=0;
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if (ms == 12) {
ms = 0;
yst+;

§

ms++;

}

ds++;

}

function calculateHourlyConsumption(
timestampStart,
timestampEnd,
L
callback,
graph
)4
fetch(
"http://localhost:3000/statisticsDailyTank" +
activeTank +
"2q1="+
timestampStart +
"&q2="+
timestampEnd
).then((response) => {
response.json().then((data) => {
if (data.status == "notfound") {
consumptionArray[i] = 0;
} else {
consumptionArray[i] = {
hour:titleOfDate[1],

consumption: data.results.consumption,

}s

var flag = false;



for (var j = 03 j < 7; j++) {
flag = true;
if (consumptionArray[j] == undefined) {
flag = false;
}
}
if (flag == true) {
var yLabelString;
if (language == "english") {
yLabelString = "1 Consumption";
} else if (language == "greek") {
yLabelString = "1 Katavédioon";
}

chart = BarChart(consumptionArray, {
x: (d) => d.hour,
y: (d) => d.consumption,
yLabel: yLabelString,
width: 600,
height: 600,
color: "rgb(62,208,255)",
$)s
$(".d3Buttonl").attr("disabled", false);
$(".d3Button2").attr("disabled", false);
h
H
1);
1

callback();
}

function increasel() {
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i+t

function convertString(intNumber) {
var str = intNumber.toString();
if (str.length == 1) {
str="0" + str;

}

return str;

varm31=[1,3,5,7,8, 10, 12];

var consumptionArray = [];

function BarChart(

data,

{
x = (d, 1) => 1, // given d in data, returns the (ordinal) x-value
y=(d)=>d, // given d in data, returns the (quantitative) y-value
title, // given d in data, returns the title text
marginTop = 20, // the top margin, in pixels
marginRight = 0, // the right margin, in pixels
marginBottom = 30, // the bottom margin, in pixels
marginLeft = 40, // the left margin, in pixels
width = 640, // the outer width of the chart, in pixels
height = 400, // the outer height of the chart, in pixels
xDomain, // an array of (ordinal) x-values
xRange = [marginLeft, width - marginRight], // [left, right]
yType = d3.scaleLinear, // y-scale type
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yDomain, // [ymin, ymax]
yRange = [height - marginBottom, marginTop], // [bottom, top]
xPadding = 0.1, // amount of x-range to reserve to separate bars
yFormat, // a format specifier string for the y-axis
yLabel, // a label for the y-axis
color = "currentColor", // bar fill color

=0

) 4

// Compute values.

const X = d3.map(data, x);

const Y = d3.map(data, y);

// Compute default domains, and unique the x-domain.
if (xDomain === undefined) xDomain = X;
if (yDomain === undefined) yDomain = [0, d3.max(Y)];

xDomain = new d3.InternSet(xDomain);

// Omit any data not present in the x-domain.

const I = d3.range(X.length).filter((i) => xDomain.has(X[i]));

// Construct scales, axes, and formats.

const xScale = d3.scaleBand(xDomain, xRange).padding(xPadding);
const yScale = yType(yDomain, yRange);

const xAxis = d3.axisBottom(xScale).tickSizeOuter(0);

const yAxis = d3.axisLeft(yScale).ticks(height / 40, yFormat);

// Compute titles.
if (title === undefined) {
const formatValue = yScale.tickFormat(100, yFormat);
title = (i) => "$ {X[i] } \n$ {formatValue(Y[i])} ;
} else {
const O = d3.map(data, (d) => d);
const T = title;

title = (i) => T(O[1], i, data);
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var previousSvg = document.getElementByld("graph"); // check for a previous svg existence
if (previousSvg !=null) {
previousSvg.remove();
H
// create svg and import attributes
const svg =d3
.select("#d3-form-div")
.append("svg")
.attr("id", "graph")
.attr("width", width)
.attr("height", height)
.attr("viewBox", [0, 0, width, height])
.attr("style", "max-width: 100%; height: auto; height: intrinsic;");

svg
-append("g")
.attr("transform", “translate($ {marginLeft},0)")
.call(yAxis)

.call((g) => g.select(".domain").remove())

.call((g) =>

g
.selectAll(".tick line")

.clone()
.attr("x2", width - marginLeft - marginRight)
.attr("stroke-opacity", 0.1)

)

.call((g) =>

g
.append("text")

.attr("x", -marginLeft)
attr("y", 10)
.attr("fill", "currentColor")
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.attr("text-anchor", "start")
.attr("font-size", 13)
.text(yLabel)
)i
// ctreate svg bars
const bar = svg
-append("g")
.attr("fill", color)
.selectAll("rect")
.data(I)
Jjoin("rect")
.attr("x", (i) => xScale(X[i]))
.attr("y", (i) => yScale(YTi]))
.attr("height", (i) => yScale(0) - yScale(Y[i]))
.attr("width", xScale.bandwidth());
if (title) bar.append("title").text(title);

svg

.append("g")
.attr("transform", “translate(0,$ {height - marginBottom})")
.call(xAxis);

return svg.node();

}

d3graphDaily = (graph) => {
changexAxis(graph);

consumptionArray = [];

vari=0;

var selectedDate = $(".d3date1").prop("value"); // store the date from user selection

var year = selectedDate.slice(0, 4);
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var month = selectedDate.slice(5, 7);
var day = selectedDate.slice(8, 10);
var hour = "00";

var minute = "00";

var timestampStart;
var timestampEnd;

var f=0;

var endHour;
var hourInt;
while (i <24) {
timestampStart =
year +"-" + month + "-" + day + " " + hour + ":" + minute + ":00"; // compose start timestamp
timestampEnd = year + "-" + month + "-" + day + " " + hour + ":59:59"; //compose end timestamp
calculateHourlyConsumption(
timestampStart,
timestampEnd,
1,
increasel,
graph
)i
//convert hour to number and increase 1 if lesser than 23
hourlInt = parselnt(hour);
if (hourlnt !=23) {

hourInt++;
} else {
hourInt = 23;
H

//convert end hour to string

endHour = hourlInt.toString();

if (endHour.length == 1) {
endHour = "0" + endHour;

}

105



hour = endHour;
h
function calculateHourlyConsumption(
timestampStart,
timestampEnd,
L
callback,
graph
)4
fetch(
"http://localhost:3000/statisticsHourlyTank" +
activeTank +
"2q1="+
timestampStart +
"&q2="+
timestampEnd
).then((response) => {
response.json().then((data) => {
if (data.status == "notfound") {
consumptionArray[i] = 0;
} else {
consumptionArray[i] = {
hour: i.toString(),
consumption: data.results.consumption,
¥
var flag = false;
// check if consumption array is full with consumption values
for (varj =0;j <24; j++) {
flag = true;
if (consumptionArray[j] == undefined) {
flag = false;
}
h
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if (flag == true) {////////111111111171111//if flag is true array is full drow bar///////////11/1111111]]
var yLabelString;
if (language == "english") {
yLabelString = "1 Consumption";
} else if (language == "greek") {
yLabelString = "1 Katavéaioon";
}
chart = BarChart(consumptionArray, {
x: (d) => d.hour,
y: (d) => d.consumption,
yLabel: yLabelString,
width: 600,
height: 600,
color: "rgb(62,208,255)",
$)s
$(".d3Button1").attr("disabled", false);
$("".d3Button2").attr("disabled", false);
YT i i

}
s
s

callback();
H
//callback function to increase i
function increasel() {

++;
}
function convertString(intNumber) {

var str = intNumber.toString();

if (str.length == 1) {

str ="0" + str;

}
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return str;

}
}s

d3graphWeekly = (graph) => {
changexAxis(graph);
var titleOfDate=[];
consumptionArray = [];

vari=0;

var selectedDate = $(".d3date1").prop("value");
var year = selectedDate.slice(0, 4);
var month = selectedDate.slice(5, 7);

var day = selectedDate.slice(8, 10);

var ds = parselnt(day);
var ms = parselnt(month);
var ys = parselnt(year);
var de, me, ye;
//chech if it is lead year
var leapYear = new Date(year, 1, 29).getMonth() == 1;
var daysOfMonth;
var timestampStart;
var timestampEnd;
var daylnt;
while (1 <7) {
titleOfDate[i]= convertString(ds)+"/"+convertString(ms);
ye =ys;
me = ms;
de =ds;
timestampStart =
convertString(ys) +
"

convertString(ms) +
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"_" _j’_
convertString(ds) +
nn +

"00:00:00";

timestampEnd =
convertString(ye) +
"
convertString(me) +
LS
convertString(de) +
"+

"23:59:59";

calculateHourlyConsumption(
timestampStart,
timestampEnd,
1,
increasel,
graph

);

if (ms == 2 && leapYear == false) {// if not leap year feb has 28
daysOfMonth = 28;
} else if (ms == 2 && leapYear == true) {
daysOfMonth = 29; //// if not leap year feb has 28
} else {
if (m31.includes(ms)) {
daysOfMonth = 31;
}else {
daysOfMonth = 30;
H
H
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if (ds + 1 > daysOfMonth) {
ds =0;
if (ms ==12) {
ms = 0;
yst+;
b

ms++;

}

ds++;
h
function calculateHourlyConsumption(
timestampStart,
timestampEnd,
L
callback,
graph
)4
fetch(
"http://localhost:3000/statisticsDailyTank" +
activeTank +
"2q1="+
timestampStart +
"&q2="+
timestampEnd
).then((response) => {
response.json().then((data) => {
if (data.status == "notfound") {
consumptionArray[i] = 0;
} else {
consumptionArray[i] = {
hour:titleOfDate][i],
consumption: data.results.consumption,
}3

var flag = false;
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for (var j = 03 j < 7; j++) {
flag = true;
if (consumptionArray[j] == undefined) {
flag = false;
}
}
if (flag == true) {
var yLabelString;
if (language == "english") {
yLabelString = "1 Consumption";
} else if (language == "greek") {
yLabelString = "1 Katavédioon";
}

chart = BarChart(consumptionArray, {
x: (d) => d.hour,
y: (d) => d.consumption,
yLabel: yLabelString,
width: 600,
height: 600,
color: "rgb(62,208,255)",
$)s
$(".d3Buttonl").attr("disabled", false);
$(".d3Button2").attr("disabled", false);
h
H
1);
1

callback();
}
function increasel() {

i++;

b
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}

function convertString(intNumber) {

var str = intNumber.toString();
if (str.length ==1) {
str="0" + str;
H
return str;
}
¥

Tooltip.js

$(".tank1").mouseover(function () {
showTooltip(1);

1

$(".tank1").mouseout(function () {
hideTooltip();

1)

$(".tank2").mouseover(function () {

showTooltip(2);
1)s

$(".tank2").mouseout(function () {
hideTooltip();

1

$(".tank3").mouseover(function () {
showTooltip(3);

1

$(".tank3").mouseout(function () {

112



hideTooltip();
1

$(".tank4").mouseover(function () {

showTooltip(4);
1

$(".tank4").mouseout(function () {
hideTooltip();

1

function showTooltip(tank) {
/1 $(".tooltip").css("opacity",1);
/1 $(".tooltip").css("text-align","center");
var tankString="./assets/tank"+tank.toString()+".jpg";
$(".imageTooltip").prop("src",tankString);

if (tank > 2) {
if (language == "english") {
$(".tooltipText").html(
"TANK: " +
tanknames[tank - 1] +
"<hr>" +
"Current Volume: -" +
"<br> Current Rate: -"
);
} else if (language == "greek") {
$(".tooltipText").html(
"AEEAMENH: " +
tanknamesgr|tank - 1] +
"<hr>" +
"Tpéywv Oykog: -" +

"<br>Tpéyovoa Tn Etcddov: -"
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H
} else {

if (language == "english") {
$(".tooltipText").html(
"TANK: " +
tanknames[tank - 1] +
"<hr>" +
"Current Volume: " +
currentVolume[tank - 1].toFixed(3) +
"<br> Current Rate: " +
currentRate[tank - 1].toFixed(1)
);
} else if (language == "greek") {
$(".tooltipText").html(
"AEEAMENH: " +
tanknamesgr|tank - 1] +
"<hr>" +
"Tpéxav Oykog: " +
currentVolume[tank - 1].toFixed(3) +
"<br> Tpéyovca Ty Ewcddov: " +

currentRate[tank - 1].toFixed(1)

$(".toolt").css("display", "block");
var coords = coordinates[[tank - 1]];

$(".toolt").css("left", coords[0] + "px");

$(".toolt").css("bottom", coords[1] + "px");

function hideTooltip() {
$(".toolt").css("display", "none");

}
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Language.js

var language = "english";
var numberOfElements = 22;
languageLabels = [
["Tanks", "Ae&opevéc"],
["Gastouri", "T'actovpt"],
["Kavos", "Kd&pog"],
["Sokraki", "Xmkpaki"],
["Ermones", "Eppoveg"],
["Options", "Emloyéc"],
["Set Alarm Levels", "KaBopiopog Emmnédwv Zovayeppov'],
["Set Language Greek", "KoaBopiopudc Ayylikng I'doocag'"],
["Submit", "YmofoAn"],
["Current Timestamp :", "Tpéyovca Xpovooepayida :"],
["Max Level", "Méyiom Zta0un"],
["Min Level", "Katdtotn Ztd0Oun"],
["Filling Level", "Eninedo ITAnpwonc"],
["current Volume", "Tpéymv Oykoc"],
["Current Rate", "Tpéyovca pon Eto6dov"],
["Consumption Per Minute", "Kotaviloon avd Aento"],
["Daily Consumption Graph", "Huepnoia Katavaimon"],
["Weekly Cosumption Graph", "EBdopadiaio Kataviimon'"],
["Max Level", "Méyiom Tyn"],
["Min Level", "Katdtarn Twun"],
["Alarm Levels", "Eninedo Zovayeppov"],
["Max Volume of Tank","Mé&yebog Ac&apevic"]
I;
elements = [
"TanksMenu",
"gastouri",
"kavos",

"sokraki",
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"ermones",
"options",
"alarms",
"language",
"submit",
"currentTimestamp",
"maxLevel",
"minLevel",
"fillingLevel",
"currentVolume",
"currentRate",
"consumptionPerMinute",
"dailyConsumptionGraph",
"weeklyCosumptionGraph",
"alarmMaxLevel",
"alarmMinLevel",
"alarmLevels",
"tankMaxVolume"
I;
var languageNumber = 0;
changelLanguage = () => {
if (language == "english") {
languageNumber = 1;
language = "greek";
} else if (language == "greek") {
languageNumber = 0;
language = "english";

}

for (var j = 0; j < numberOfElements; j++) {
if(G<12){
$("#" + elements[j]).text(languageLabels[j][languageNumber]);
} else {
$("#" + elements[j]).val(languageLabels[j][languageNumber]);
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changexAxis(d3Period);
checkLevels();

}s

changexAxis = (graph) => {

var xAxisString;

if (language == "english") {
if (graph == "weekly") {
xAxisString = "Days —";
} else if (graph == "daily") {
xAxisString = "Hours —";
}
} else if (language == "greek") {
if (graph == "weekly") {
xAxisString = "Huépeg —";
} else if (graph == "daily") {
xAxisString = "Qpeg —";
}
}

$(".x-axis").text(x AxisString);

}s
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