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AHOTANIA

Crpykrypa T1a o00car poOorm. IloscHroBanbHa 3amucKa JUITIOMHOTO

NPOEKTY CKIIAMAEThCS 3 I'ATH PO3ILTIiB, mictuth 11 pucynkiB, 11 tabmuup, 1

J0IaTOK, 29 Keper.

JIUTIIOMHUN TPOEKT TPUCBIYCHH pPo3poOIl 1H(OpMAIiitHOT CHUCTEeMH 3

BUSIBJIICHHS HEOE3MEYHUX MICIIh CKYITYCHHS BEJIMKOI KIJTbKOCTI JTFOJICH.

OCHOBHOIO ITULTIO PO3POOKU € TOMEPEKEHHS PO CKYMYEHHS JIIOJIEeH, SKi

MOXXYTh OyTH MPUYMHOIO 3aXBOPIOBAHb BIPYCIB, 30kpeMa KopoHaBipycy SARS-

CoV-2 [1]

VY pozain iHpopMaliifHOTo 3a0e3MeYeHHs] HaBe/IeHa CTPYKTypa BXIJHUX Ta

BUXI1JIHMX JJAHUX, OMTUCAHA CTPYKTypa 0a3u JaHUX.

PO3I[iJI MaTEeMaTHYHOTO 3a0e3MeUCHHS HpI/ICBH‘-IeHI/Iﬁ OIINCY aJIFOPI/ITMiB Ta

MaTeMaTHUYHOL MOIIGJIi, K1 BHUKOPHUCTOBYIOTLCA B CHCTEMI.

TTOCJIIJOBHOCTI,

Y posznut

MpOrpaMHOro 3a0e3MeyYeHHs HaBeJeHl

KOMIIOHEHTIB,

crenudikamio  GyHKIIH.

JlarpaMM  KJaciB,

HaBenenuit ommc

apXITEKTYpH CUCTEMH, MPOrPAMHOI0 Ta alapaTHOro 3a0e3MeYeHHs!.

VY TeXHOJOTIYHOMY pO3/ILJIl ONMMCaHa THCTPYKIIS KOPUCTyBaya Ta MPUBEICHI

pe3yNbTaTH TECTYBaHHS 1HGOPMAIIIITHOT CUCTEMH.

KOPOHABIPYC, I'EOJIOKAILLILA, HATOBII, BAKIMHAILILA,
[HOOPMALIMHA CUCTEMA
L1 7302.00.000 713
IIpizsuwe Ilionuc Ylama
Po3pob. Benuxuii /].€. THpopmariitHa cucTeMa 3 BUSBICHHS Jim. Jlucm Jlucmis
[epesipus. | Parcian LB HeOE3MEeYHUX MICIb CKYITIYEHHS BEJIUKOT l l 2
KinbKOCTL Jroeli KTl im. lzopsi Cikopcbkoao

H. xomn. Cnepkau M.O. Kagp. ACOlY
3ame. Baxnan I.B. p. IC-73
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ABSTRACT

Structure and scope of work. The explanatory note of the diploma project

consists of five sections, containing 11 figures, 11 tables, 1 application, 29
sources.

The diploma project is devoted to the development of an information system
for identification dangerous crowded places.

The main goal of the development is to prevent the crowds of people, which
can cause diseases of viruses, including coronavirus SARS-CoV-2.

The section of the information support describes the structure of input and
output data, provides structure of the database.

The section of mathematical support is devoted to the description of
algorithms and mathematical model used in the system.

The software section contains diagrams of classes, sequences, components,
specification of functions. Provided description of system architecture, software and
hardware.

The technology section describes the user manual and the information system
tests results are given.

CORONAVIRUS, GEOLOCATION, CROWD, VACCINATION,
INFORMATION SYSTEM
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BCTYII

HatiromoBHimor mnosiero 21 CTOMITTS, sSiKa TOPKHYJIACS KOXKHOI JIOJUHU €
nanaemiss koponaBipycy COVID-19. Ckopim 3a Bce, Bipyc SARS-CoV-2 €
BUIIAJIKOBOIO MYTAllI€}0 CBOTO TOINEPEAHUKA, SIKUil OyB BIpycOM, IO HasBHUU B
opraHizMax KakaHiB, MpoTe He 3aBAaBaB iM mkoau. [lomepexnuk SARS-CoV-2
ICHYBaB MPOTATOM TEBHOTO 4acy, IOKM HE MYTYBaB 1 MOYaB 3apa)kaTH JIOJCH, a
3roJIoM CHPUYMHUB CBITOBY mMaHjeMilo. Hachigku maHaemii KopoHaBipycy
KaTacTpoQ14yHi: CBITOBI EKOHOMIYHI, COILIaJIbHI Ta MOJITHYHI KPU3H, CEpii JOKIAyHIB
Ta KapaHTHHIB y KpaiHaX, TOTaJbHUN KOJIAIIC MEAMYHUX Ta ()IHAHCOBUX CHUCTEM,
HE3YKCJICHH1 CMEPTI JII0JIeH MO BCiX KOHTUHEHTAX.

Brnagu xpain 3anpoBaiiii  YHCJIEHHI OOMEXKEHHS 3apaju MPOTHIIi
MOIITUPEHHS Bipycy. B 11 0OMeXeHHS BXOIATh 3aKPUTTS MYHIITUTIATLHUX 3aKJIaIIB,
3a00pOHa BUXOJIUTH 3 IOMY ITiJ] YaC KapaHTHUHY, BETO Ha 310paHHs OaraThoX JIOJIEH,
3YMUHEHHS POOOTH TPAHCIOPTHOI CHUCTEeMH TOIIO. OCKIJIbKA HEMaE BaroMHX
NPOTUJIIA KOPOHABIPYCY, JIIOJU MPOBOJAATH MPOQPIIAKTUYHI CTPUMYIOUl 3aXOJu:
XOJSITh B Mackax, He 30MparoThCsi B HATOBMU Tollo. Hapasi BakiuHu Ha CTajii
PO3BUTKY, XOU 1 ICK1JIbKa MapTii BXKE € Y KpaiHax.

JIMTUIOMHUNA TIPOEKT MPUCBSIUEHUN pO3poOIl 1HPOpMALIitHOT chuCcTeMH, siKa
nonepepkae mpo HeOE3MeuHl MICHS CKYMYeHHS BEJIMKOI KIJTBKOCTI JIFOACH, sIKi €
HaNWOUIBIII 3arPO3IMBUMU PO3IMOBCIOIKEHHIMH KOPOHABIPYCY Ta 1HIITUX BIPYCIB, SIK1
MIEPEIAFOTHCS TTOBITPSHO-KPAMEIEHAM MIIISTXOM.

OOpana TemMa IUIDIOMHOI pOOOTH € akKTyalnbHOIO, 0O TpencTaBlieHa
1H(popMaIliiiHa cucTeMa 3MOKe pSITYBATH JIFOJICHKI JKUTTSA Ta MONEpeIKaTh HMOBIPHI
1H(IKyBaHHSI KOPOHABIPYCOM, a TaKOX 3amo0IraTu YCKJIaJHEHHSM 3aXBOPIOBaHHS,

10 MO’KE IMPU3BECTH JIO CKJIAIHUX HACIIIJIKIB.

IIpakTUyHe 3HAYEHHS O/eP:KAHMX Pe3yJbTaTiB. Po3pobieHo MoOLTbHMIMA
3aCTOCYHOK Ta iHGOpMaIliiHy CUCTEeMY 3 BHU3HAYCHHS Ta MOMNEPEDKCHHS TIPO

HeOe3meuH1 MICIIS BEIUKOI KIJIBKOCTI JIFOAEH.

ApPK.
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Iy6aikanii. Pesynbratun pobotu Oyiau omyOiikoBaHi B 1 Te31 A0MOBiAl Ha

HAYKOBO-TEXHIYHIH KoHpepeHtii [2].
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1 3AT'AJIBHI ITIOJIOKEHHS
1.1 Onuc npegMeTHOrO cepeaoBHINA

VY KOHOI cydacHOT TIOUHH € TenedoH, 0 Ma€e (GYHKIT MiCIIe3HAXOIKEHHS
a0o reosiokariiii. Takum ynHOM MOKHA TIEpeI0AYUTH BEIIMKUW HATOBII JTFOJICH, SIKUI
MOKHa YHUKHYTH, 3alOOITHYBIIM HWMOBIPHOTO 3axXBOpIOBaHHs Bipycamu. JlaHa
1HpopMaIliliHa CUCTEMa MOIepe/kae KOPUCTyBaya IIOJAO TAaKUX HEOE3NMEYHHMX

CKYITYCHb JIFOIECH.
1.1.1 Onmuc npouecy AislIbHOCTI

B naniii iHopmariiiHiii cuctemu Oyne BH3HAYaTHCS Kiac HeEOe3MeKu
CKyIm4eHb JitoJied. [ 1boro noTpioHO 3aJIy4MTH KOPUCTYBAUiB 10 CUCTEMH, 100
Ha OCHOBI 1X JIaHUX 00paxoOBYBaTH 1HAEKCH HeOe3Mek. KoxxHuii kopucTyBay 3MOKe
OTpUMYBaTH 1H(pOpMAILiIO 11010 HEOE3MEKH HABKOJIO ce0e 1 MpUiiMaTH PillIeHHs, K
HoMy 3MIHMTH MapuIpyT B pealbHOMY JKHTTi. TakuM YWHOM, JIFOJAMHA 3MOXKE
OMHHATH Taki HeOe3NeuHl CKym4YeHHS, a OTXKe cracaTh ce0Oe BiJ] MOMJIHBOTO
3aXBOpIOBaHHS KopoHaBipycoM. KopucTtyBau Oyne KOpPUCTYBaTHUCS MOOUIBHUM
3aCTOCYHKOM, SIKUU Oyne mepenaBaTd JaHi reosoKalllii KOpHCTyBada, a TaKOXK
CIIOBIIIATH PO HEOe3NeyHl CKyMYeHHs Jrojed Hemonanik. Kmac nebOesmeku Ta

JIOKaIli KOPUCTYBauiB OyAyTh 3MIHIOBATUCH B PEAIbBHOMY 4aci.
1.1.2 Onuc pyukuionaabHoi Moaesti

OCHOBHUM aKTOPOM Y CHCTEMI € KOPHUCTyBad MOOIJIHHOTO 3aCTOCYHKY.
KopuctyBau Oyzae maTu 3MOry MeperyisiiaTd KapTy, Ha sKid OyayTh INOKa3aHi
HeOe3MeyHl CKYMYeHHsS, 3MIHIOBAaTH CBiM mNpodiiab, MEAWYHI TOKA3HUKH Ta
NPOXOJUTH aBTEHTU(IKAIiI0 Yy cucTeMy. Bi3yanbHe TMpeaCTaBICHHS CXEMHU

JiarpaMy BUKOPUCTaHHS HABEJIGHO B YAaCTHHI rpadiyHOro MaTtepiany.

ApPK.
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BignoBigHo 10 BuIEe 3a3HAYCHUX BapiaHTIB BUKOPUCTAHHS BHUSBJICHI
(GyHKI[IOHAaTBbH1 BUMOTH, BCTAHOBJICHI 1X MPIOPUTETH, PE3yIbTATH SIKUX HABEICHO Y
tabmaumi 1.1.

Ta6mur 1.1 — OyHKIIOHAIBHI BUMOTH

Bapianm @Dyukyionanona eumoza | Ilpiopumem
Axkmop GUKOPUCHAHHA
Kopucrysau Peectpartis Ta Cucrema BUMarae Bij Baxnusuii
MOOUIBHOTO aBTOpU3AIlis KOPHUCTYyBayda 3allOBHEHHS
3aCTOCYHKY npodiIo, eNEKTPOHHY

IIOIITY Ta IIapOJib.

[Tepernsin manu Mo0611bHUI 3aCTOCYHOK BaxximuBuii
MMOBUHEH MOKa3yBaTH
MOTOYHY I'€OJIOKAIIII0
KOpHCTyBayda, HeOe3meuH1
MICIIS Ha KapTy Y BU/II
TEIJIOBUX KapT.

Hagkoi10 kapTi NOBUHEH
OyTH BiJI0OpaXkeHUH Kitac
HEOE3MEeKU CKYyYEHb
JOJeH, SIkuid Oyne
3MIHIOBATUCH BIIIIOBIIHO
710 3MIHU CTaHy CUCTEMH.

Ileperssin Ta Kopucrysau mae 3mory Cepenniit
penaryBaHHs nepersgaTy Ta
npodisto 3MIHIOBAaTH CBI1M IpO(d1Jib:
IM’s1, 1aTy HApOKEHHS,
CTaTh.
Ilepernan Ta KopucryBau mae 3mory CepenHiii
penaryBaHHs nepersgaTi Ta
MEIUYHUX 3MIHIOBATH CBOI MEIUYHI
MOKa3HUKIB MMOKa3HUKH.
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1.2 Orjasx HasIBHUX aHAJIOTIB

[Iporpamu 3HaXOMKEHb BEIMKUX CKYITYEHBb JIIOJEH OyJIu CTBOpEHI IIe 10
nanaemii kKopoHaBipycy. Llim Takux mporpam Oynu pi3HI — BiJl MOHITOPUHTY
B1JIBI/TyBaHb 3aKJIaJly 10 OOMHUHAHHS TaJIaCIMBUX MICIlb a00 3aTOPiB.

Sx mpaBmwiIo, 00’€KTOM aBTOMATH3aIlli OyJW MYHIIIUNANBHI 3aKIagu, SK-OT
MarasuHHu, TOPTrOBi IIEHTPH uu roteii. Taki piieHHs Oy/Iu HallIeHl Ha YHUKHEHHS
HATOBITIB JIFOJICH IS 30epiraHHs 4yacy, o0 He CTOSATH B Uep3i U MpoaHajizyBaTH
yac BIJBIAYBaHHS JIOJEH, HANpUKIAJ 100 3a0e3MeuuTH 3aKiaj CcTaOlIbHUM
CEpBICOM B HacH MK a0 He BUTpayaTH 3aiiBl pecypcu, KOJIM He MOTpiOHO Oararto
oOcimyropyroyoro mnepcoHany. Peamizamiss  1ie€i  iHopMamiiiHoi  cucTemMu
BIIPI3HSAETBHCSA BiJ I1HIIUX HacaMIlepeJ THM, IO HaIUIeHa Ha YHUKHEHHS
KOPOHABIPYCY Ta MOBITPSHO-KpaneJbHUX 1HOEKIIN MUIIXOM OOMUHAHHS HATOBIIIB

JIIOJICH.
1.2.1 populace.ali

Jauwmii cepic [3] Mae aHOHIMHY BapiaHT POOOTH, POCTHH iHTEepderic, ane
Ipaltoe TUIbKKU y Opay3epi, He Ma€ HIAKUX HaNAIITyBaHb Ta HETOYHO i HECBOEYACHO

00po0JIsie MICIIE3HAXOKEHHSI KOPUCTYBayva.
1.2.2 crowdless

MobGinbuuit qogarok crowdless [4] mictuth iHTYiTUBHUI iHTEpdEiic Ta HUM
MOJKHA KOPHCTYBATHCA B SKOCTI rocts. [IpoTe po3paxyHOK HMOBIPHOTO CKYITYECHHS
JrOIel MOKJIMBMH TiJIBKU B MEBHUX I'COJIOKAIISIX, HAPHKIAL B TOPIOBUX IIEHTPAX

YU Mara3mHax.
1.2.3 density.io

3actocyHok density.io [5] — me dymoBuil mNpHKIAaL KOPHOPATUBHOTO
KOMEPLIMHOTO MPOEKTY AJiA BeIMKUX KommaHid. CepBiC HaIIICHUH BETUKOIO

KIJTBKICTIO TOYHHUX MCTPHUK Ta CTATUCTUKH, MAa€ YyAOBY CUCTCMY HOBi,ZIOMJ'IeHB Ta
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aHaMTUKU. MloTo MiHYyCH: BUKOPUCTAHHS TUIBKH Y MIEBHUX 30HAX, TOOTO MPUB’I3Ka

J0 II€BHOI'O MiCHGSHaXOI[)KeHHH, HaIpukiaga roreiro, CKJIaI[HiCTB BHUKOPUCTAHHA,

sIKa 3yMOBJICHA KIJIbKICTIO HAJAIITYBaHb Ta TEJIEMETpIi, Ta TUIaTHICTh 3aCTOCYHKY,

TOOTO cepBic HOTp€6y€ 3HAYHHUX KOHIT 3a BCTAHOBJICHHAA O6JI&I[H8,HHSI Ta IIOKYIIKY

armapaTHOTO Ta MPOTPAMHOTO 3a0€3eYCHHSI.

Ha ocHoB1 aHanoriB MoxkemMo nmoOyayBaTH TaOJHUIIO MEepeBar Ta HEIOJIKIiB:

Tadn. 1.2.

Tabnuusg 1.2 — [lepeBaru Ta HEOIIKU aHAJIOT1B

Dyukuyionan / Ananoz

Moob. 0oooamok

be3kowimoenuii hynkyionan
Anapammne 3a0e3neuenns

Ckaonicmo 6UKOpUCManHs

Meouuni nokazHuxku

CrBoproBana iHQopMaliilHa cuctema Oyjae 3ailydatd A0 cede yci

populace.ai | crowdless | density.io | IC

+

aHaJIoriB, MAalOUM MIHIMYM iX MIHYCIB.

1.3 ITocranoBka 3axaui

1.3.1 Ilpu3HaueHHs PO3POOKHU

IIJTFOCH

[IpuzHaueHHsM poO3pOOKHM € CTBOPEHHS MOOIIBHOTO 3aCTOCYHKY — Ta

1H(pOpMaIIiHOT CHUCTEMH 3 BUSBIICHHS HEOE3MEUHUX MICHb CKYMUYEHHS BEJIUKOI

KUJIBKOCT1 JIFOIEM Ta PO3paxyHKy 1HAUMKATOpa O€3MeKH Ha BUIIAJI0OK BIPOTIAHOTO

3aXBOPIOBAHHS BipycaMmH, 30kpema kopoHaBipycom SARS-CoV-2.
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1.3.2 Hiai Ta 3aga4i po3podku

Linp po3po0KU - TONIEpeKEHHS PO CKYMUEHHS JIIOJIEH, SIKi MOXKYTh OyTH
IPUYUHOIO 3aXBOPIOBaHb BIPYCiB, 30kpeMa KopoHaBipycy SARS-CoV-2

3amavi CHCTEMU CKJIaIaloThCs 3:

- pO3pOoOKH CepBEPHOI YaCTUHHU, TPOCKTYBAHHS 0a3u JaHUX;

- peamizanii aBTeHTH(]IKAIT Ta aBTOpHU3AIlli;

- pO3pOOKH MOOLIBHOTO 3aCTOCYHKY;

- peanizauli nepeaayi reoJaHux 13 3aCTOCYHKY;

- po3poOku iHTepdercy 3 BUSBICHUMHU MICIISIMUA CKYITYCHHS JTFOJICH;

- peamizalli ajarOpUTMy pO3pPaxXyHKY IHAUKaTOpa OE3MEeKH Ha OCHOBI

AHOHIMHUX I'€0/IaHNX KOPUCTYBayiB;
- BIIKPUTHX MacHUBax JaHUX Ta pO3pOOKH BHECEHHS MEIUYHUX IMOKA3HUKIB

Ta 3araJibHUX JaHUX KOPpHUCTyBaya.

BucHoBok 10 po3ainy

VY xoja1 HamucaHHS po3AuTy cpOopMyJSbOBAHO MOCTAHOBKY 3ajadi, HaBeACHI
OUIKYBaHHS BiJl TPOTPaMH, BUSBIICHI ICHYIOU1 aHAJIOTH Ta JOCIIIKEHO 1X CUJIBHI Ta
ci1a0Kl CTOPOHU, HABEAEHUI KOPOTKUI BCTYI B MPEIMETHY 00JIacTh, BCTAHOBJIEHA
I[IJIb BHUSABJICHHS TIOTCHIIIMHO HEOE3MEYHUX MICIb CKYIUYeHb JIIOJEeH s

TIOTIEPEIKEHHS PO3TOBCIOKEHHS BIPYCIB.
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2 IHd)OPMAHIFIHE 3ABE3IIEYEHHS
2.1 Bxigui naui

Ha Bxixg no indopmariiiHoi cucTeMH JaHi MOCTYHAarOTh 4Yepe3 MOOUIbHUN
3acTocyHOK. KoprcTyBau 3amoBHIOE CBiii Tpodisib Ta MEAWYHI MOKA3HUKH, a
rioro TenedoH (Uu IHIIWN KITIEHT) TIEpe/a€e TaHi TeoTOKaIlii.
[Tpodine KoprcTyBada MICTUTh HACTYIIHI JIaHi:

- eJIEeKTpOHA MOIITA;

- TIapoJb;

- JlaTa HapOJ[HKCHHS,

- M

CTaTh.
MenuuH1 DOKa3HUKU MICTITh TakKl JaHi:

- cTaTyc — HeBigomul, i1H()IKOBaHUHN, BAKIIMHOBAHU, Oy KaJIHil.
3anuTH reosIoKailiil mepeaaTh HACTYIHI JaHi:

- IIUpPOTA,;

- JIOBrOTa,

- paziyc KoJjia, B SIKOMY OyJyTh OOUPATHCS HATOBIH JIFOJICH.

2.2 Buxigui gaui

Buxigai mani  iHdopMamiiHOI CHCTEMH BiIOOpakalOThCS MOOUITBHUM
3aCTOCYHKOM Ha PI13HUX €KpaHaxX J0JaTKy.

A cawme:

reoJIOKaIlisi KOpUCTyBaya,

JIOKaIli HATOBITIB HA KapTi y BUTJIAJII TEIJIOBUX KapT;

KJ1ac HeOe3IMeKHu y BUTIISIAI 000/1a Marlu;

podiih Ta METMYHI TTOKA3HUKU KOPUCTYBava.
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2.3

Omnuc cTpykTypu 0a3u JaHHUX

B 6a3i gaHMX OCHOBHUMH CYTHOCTSMU € KOPHUCTYBay, WOro MeAUyHi

MOKa3HUKK Ta Horo reosokami. Omke ctBopeni 3 tabmwmmi: User, UserLocation,

UserHealthindicator. Tabnuns User Mae gaHi Ipo KOpHCTyBada Ta HOro npodisis,

TokeH aBTeHTU(IKaIii. Tadmuis UserLocation 30epirae gani mpo OCTaHHIO JIOKAITII0

kopuctyBaua, a UserHealthIndicator — npo #loro MmenuuHul MOKa3HUK.

B tabaumi 2.1 nokazana crpykrypa B/ y Buai SQL:
Ta6nung 2.1 — Ctpykrypa B/] Ta onuc KoJIOHOK

Haszea Haszea Tun oanux Onuc
maoauyi | KOJ1OHKU
User id serial [lepBuHHMIT  KITHOY,
yYHIKaIbHUN
11eHTudikaTop
name varchar(256) not null Im’st kopucTyBaua
birthdate date not null Jlata  HapOIKEHHS
KOpHCTyBaya
email varchar(256) not null Enextpona mormra
KOpHUCTyBaya
passwordHash | varchar(256) not null Xern TIapOJTIO
KOpHCTyBaya
token varchar(256) not null Token aBTOpm3aIii
KOpHCTyBaya
createdAt timestamp with time zone not | Jlata CTBOpPEHHS
null PSIKY TaHUX
updatedAt timestamp with time zone not | Jlata ~ OHOBJICHHSA
null PSIKY TaHUX
sex “enum_User sex”(‘female’, | CtaTh KOpucTyBaua
‘male’)
ApK.
' LI 7302.00.000 713 13
3mH. | Apk. Ne dokym. rionuc |gama




€11 000°00°20¢. LT

[Tponorxenus Tabmui 2.1

Haszea maonuui | Hazea | Tun oanux Onuc
KOJIOHK
u
UserHealthIndi | userld | integer references id column from User | [TepBunnmii
cator KJIIOY,
30BHIITHINA
KITIOY,
imeHTudika
TOp
KOPHUCTYBaY
a
status "enum UserHealthIndicator status"(* | Menuunmii
unknown’, ‘infected’, ‘recovered’, | craryc
‘vaccinated”) default | kopuctyBau
‘unknown'::"enum_UserHealthindicat | a
or_status" not null
created | timestamp with time zone not null Jlata
At CTBOPEHHSI
PAAKY
TaHUX
updated | timestamp with time zone not null Jlata
At OHOBJICHHS
pPAAKY
TaHUX
ApK.
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[Tponorxenus Tabmui 2.1

Haszea Haszea Tun oanux Onuc
mabauui KOJIOHKU
UserLocation | userld integer references id | IlepBunHuMiA KJII0Y,
column from User 30BHIIIHIN KJIIOY,
imeHTudiKaTop
KOpHCTYyBaya
point geometry(Point) not | 'eosokarist KOpucTyBaya
null
createdAt | timestamp with time | Jlata cTBOpeHHS PSIKY
zone not null JTaHUX
updatedAt | timestamp with time | /lata OHOBIEHHS PSIKY
zone not null JaHUX

BisyanpHe npenacraBieHHs cxeMu 0a3u JaHUX HaBEJCHO B YAaCTHHI
rpadiyHoro Marepiaiy.

B ctpykTypi B/l Takox € HEOCHOBHI Ta0iHII, sIK-0OT rater _columns 1 us_lex.
[e cuctemui Tabnuii miariny Postgis 6a3u ganux Postgres, siki CTBOpeHi
aBTOMATUYHO Ta 00pOOIIOI0TECSA camoro b/I rpu 3MmiH1 Ta rpu 3anuTax J10

T€OMETPUYHUX JJAHUX, TOOTO KOJOHKH point y Tabmmii UserLocation.
BucHoBok 10 po3ainy

B manomy po3ain neranbHO ompcaHi BXiAHI Ta BUXITHI JaH1 iHPOpMaIiiHOT
cucTeMH, Oyia BU3HAUYCHA CTPYKTypa 0a3u 1aHuX.

B pamkax npoekryBanns bJ[ ctBopeno 3 Tabinuiii, siki 30epiraroTh gaHi Mpo
KOPHUCTYBayiB, iX MEIUYHI TOKa3HUKH Ta T€OJIOKAIIIH.

CTpyKTypd CHCTEMM TIOBHICTIO BIJIMOBIIAIOTh BHUMOTaM TEXHIYHOTO

3aBJIaHHS, 3HAYUTH 1HGOPMAaITiitHa CUCTeMa MIAXOAUTH JI0 3asBJICHUX BUMOT.
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3 MATEMATHUYHE 3ABE3IIEYEHHS
3.1 3micToBHA MOCTAHOBKA 3aaayi

OcHoBHa npo0semMa po3poOKHU - BUBHAUEHHS KJIACY HEOE3NEKU TPYHTYIOUHCh
Ha CKYIMUEHHS JII0/Iel Hemonaaiik. Po3poOka MaTeMaTHuHOI MOAEII, SKa JO3BOJISE
BUpaxyBaTH 1HJEKC HeOe3nekH, mob npoindopmyBaTu areHTa Moneni. Ha ocHoBi
1HAEKCY (DOPMYITIOETHCS Kilac HEOE3MEeKH, SKUH BXKE MOKA3yeThCsS areHTY MOJEII.
ToOTo MOOUTBHMI 3aCTOCYHOK (KJIIEHT) TEpeaae Jnae reoJiokaiii, mpodiio Ta
MEJIMYHUX MTOKAa3HUKIB KOPUCTYBaya, a iIHpopmalliiina cuctema (cepBep) 00po0Iroe
JnaHl Ta o0paxoBye cTaryc, a Jajl W BH3HA4Yae Kiac HeOe3NeKku, sKui Oyne

MTOKa3yBaTHCS KOPUCTYBady Ta MOMEPEHKYyBATH HOTO TIPO HEOE3IEKY.
3.2 MareMaTH4Ha IOCTAHOBKA 3aa4i

Hexaii icayrots n € Z* mozeit - kopucryBadiB B paiiyci R € R Bix arenra
Mozeini. Maemo iX reonokarii B rpajaycax, a caMme mmpoTa lati Ta qosrora long;,
MeINYHI MOKa3HUKU med; €
{HeBigomuii, [npikoBanuii, Onyxanuii, BakunHoBanuii}, Biku age; € N Ta
craTi sex; € {?Kinka, YonoBik}, i € 1,n.

Ha ocHOBI 1ux maHux MOTPIOHO BU3HAYUTH 1HACKC HEOE3MEKU MiCIlh
CKYITYECHHS PEN, a TAKOXK KJ1ac HeOe3TeKH C e

{He6e3neunui, lonyctumuii, beaneynui}.
3.3  OOrpyHTyBaHHSI METOAY PO3B’sI3aHHS

Jlis po3B’s3aHHS 1i€1 KOHKPETHOI 3ajadi, a caMe BH3HAYEHHS Kiacy
HEOE3MEeKN MICI[b CKYMYEHHSI BEJIMKOI KUTBKOCTI JIF0/Iel OyJI0 BUPIIIEHO CTBOPUTH
peanizaliio alropuTMy OOpaxoBYBaHHS IHJEKCY, TOOTO CTBOPUTH (opMyiy, siKa
Opana 0 10 yBaru JaHi JitoJled HEMoJaliK, TOOTO iX CKYMYEHHS Ta 0OpaxoByBaja

1HIEKC HEOE3IEKH.
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Jlnst ctBopeHHs hopMyJii MOTPiIOHO paxyBaTH BiACTaHb BiJl aKTOpa MOJIE1 10
CKymueHb Jroned. Haiinmermmii cmoci® - eBKIiIOBa BiJCTaHb, MPOTE BOHA HE
M1IXOIUTH 10 Ti IPUYMHI, 110 MTOBEPXHS 3eMJIi HabImKeHa 10 chepu ado Ky, a
HISIK JIO TUIOCKO1 MTOBEPXHI.

Jlns BupimieHHs Takoi 3afadi MOTpPiOHO MPHOIrTH A0 TPUTOHOMETPUUHUX
GbyHKIIIH, a caMe 10 CUHYC-Bep3yca. BiH siBisge co0010 BifICTaHb Bij IIEHTPAILHOT
TOYKH JYT'H, BUMIPIOBAHOI TOJBOEHUM MAaHWUMH KyTOM, JO ICHTPaIbHOI TOUYKU

XOP/IH, IO CTATYE AYTY.
0
versin @ = 1 — cos @ = 2sin? (E)

FaBepCHHyc - Ic Horo IIOJIOBHHA, SKa HiI[XOI[I/ITI) JIIA BI/IpiIHeHHH 3agad 3

MOIIYKY BIJCTaHEH:

versin 0 7]
hav § = — = sin? (E)

Toni s OyAb-SKUX 2 TOYOK Ha cdepl raBepCUHYC HEHTPAIbHOIO KyTa MIX
HHUMH 00pPaxoBY€ETHCS 1O (hOPMYIIi:
d
hav - = hav(gp, — @) + cos ¢, cos(p,) hav(1, — ;)

ne r — paaiyc chepu, d — HeHTpaIbHUN KYT MK IBOMA TOYKaMHU, 5Kl JI€XKATh
Ha BEJIMKOMY KOJIi, (01 Ta (0, — IIMPOTU TOYOK B pajgiaHax, A, Ta A, — TOBrOTH TOUOK

B pajiaHax [6].

3.4 Omnuc MeToAiB Po3B’siI3aHHA

[lepeuncnumo yci BXiJHI aHi: IIUPOTA Ta JOBrOTa KOPUCTYBaya Ta paalyc
0OpOOKM CKYMUYEHb, JIaHI CKyM4eHb MOOJM3Y: BIK, CTaTh, MEIUYHUNA TOKA3HUK,

IIMPOTa Ta IOBroTa.
d . :
ko mo3HauyuTH h = hav— Ta BUKOpPUCTATU OOEPHEH! TPUTOHOMETPHUYHI
r

dbopmynu, To hopMyIia BIACTaHI 10 areHTa MO MpUiiMe TaKUi BUTIIA;
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hav(p, — 1) +

d = 2r arcsin cos(@,) * cos(@,) * hav(l, — 1;) =

sin? (—<P2 ; <,01) +
5 :
r arcsin A, —

cos(¢g,) cos(¢,) sin? (T)

[Ilo6 Bukopuctatd (opMydy BIJACTaHi, CIOYATKy MOTPIOHO IEPEBECTH

IIUPOTY ¥ TOBrOTY B pajilaH 13 TPaaycCiB:

lat « ——
= *
¢ =at* 750
=1 T
= *
I * 180

Tenep mMokHa mopaxyBaTH BiJICTaHb BiJ KOPUCTYBaua /10 CKYIUYEHb JIIOJIEH,
B3SBIIM pafilyc chepu — NmpuOIM3HUN paaiyc 3emii, a came 6371 kM 3rigHo 3
crangaprom WGS84 [7].

[3-3a Toro, mo 3emis - HeieaibHa cepa, MOrPIIHICTh TAKUM METOJIOM €

0.5%.

Tenep oO6paxyemo iHaeKC HeOe3neku P:

n
P = C *
i=1

kmedi k k
* age; * sex;
d;

e kmedi, kagei, ksexi- e KoeimieHTH, mo 0epyThCs BIAMOBITHO 10 BX1THUX
JaHUX, C -KOHCTaHTa, d — BiJICTaHb B METPaxX Bij JIFOAWHU JIO areHTa MOJCII, sKa

BHU3HA4YCHA BUIIIC.

B (bOMY BUIIAJIKY
sin? (—%( _ (pi) +
. 2
d; = 2R, arcsin 1 — 1
. o l
cos(@,) cos(g;) sin? (—)
\ 2
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7 TIO3HA4YEHHS 3 TMOMITKOI0 1 — JaHl CKyIueHb, a 3 MOMITKOK o — JaHi

KOPHUCTYBaua.

Ha ocHoBi Hayunux nocmimkens [8][9][10] xoponasipycy Oynu migiOpaHi

MoJaNbII TMOKAa3HUKKA Ta KOEQILIEHTH, SKI 3MOXYTh €BPICTUYHO BiJoOpa)kaTu

HEOE3IeKy.

Koeoitient k4, 6epeThes 3 Tabmuni 3.1 cyasuu 1o nokasHuky med;.

Tabmuus 3.1 - KoedimieHTrn METUYHOTO TTOKA3HUKA

Ilokasnuxk med Koegiuienm k.4
Hesinomuii 10

[adikoBanuit 30

Onyxanuit 0.5
Baknunosanuit 0.01

OueBHHO, MO 1Ied KOE(ILIEHT 3aJeKUTh BIJ TOTO, UM JIFOJMHA 1H(IKOBaHA

a00 * BaKIIMHOBaHA, TOJ1 ¥ IIAHC 3apaXKEHHS PAIUKAIBHO 3MIHIOETHCS.

O6paxoByBaHHs KOedIIIEHTY BiKY 3a1aHO (POPMYIIOLO:

kage, = 0,002 * age; + 0,95

ne age; — BiK JIIOAUHA. DaKTHYHO KOHCTAHTH 1€l PopMyIIH — 1€ BUPIIICHHS

CJIAP, ne mokasznuky 20 pokiB BianoBigae koedimient 1, a 100 pokam — 1.2.

JloBeaeHo, WIO JITHI JIIOAM HAWOUIbII HENPUCTOCOBAaHI JI0 KOPOHABIPYCHOI

iHpekmii[11][12].

Tenep BusHaYMMO KOEILIEHT CTATI Kgey, 11O TAOMMII 3.2.

Tabmuus 3.2 - Koedimientu crari

Tloka3nuk sex

Koedgpiviecnm k.4

Kinka

1

YoJ10BIK

1.2

Bynu npoBeneHi NOCHIKEHHS, 110 KIHKA MalOTh MEHILIUNA PU3UK MTOMEPTH

a00 3aXBOPITH KOPOHABIPYCOM, HiXk 40JIOBiKH.[13]
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OGepeMO Taky KOHCTAaHTy ¢, 100 MaTH 1HJACKC HEOe3MeKH JIFACHKO-
yuTadenbHuM, Hanpukiaag S0.

Toni Bu3HauUMMoO iHTepBanm kiacy HeOesmek C: iHaexc merme 50 Oymaemo
BBaXUTH O€3MEUHUM Ki1acoM, 1HAeKC BiJ 50 10 140 — momycTuMUM, a 1HJIEKC OLIbIIe
140 — HeGe3neUYHNM.

VY uactuni rpadigyHOro Mmarepiany MNpEACTaBICHUN NPUKIAT KOAY IS

0o0paxoByBaHHs 1HJEKCY HEOE3IEKH.
BucHoBoKk 10 po3aiiny

Y po3auii MareMaTUYyHOTO 3a0e3MeueHHs OyJio PO3TISHYTO 3MICTOBHY
MOCTAHOBKY 3a/iadyl Ta MaTeMaTU4HI IOCTaHOBKY 3ajaayi. byB oOpanmii Ta
OOIPYHTOBaHMI METOJ TIONIYKY BIJCTaHI 4epe3 TaBEpCUHYC, a TaKOoX
copMynboBaHa hopmyIia 111 00paxOBYBaHHS 1HJEKCY, a TAKOK BU3HAUEHHSI KJIacy

HEOE3IEKH.
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4 TIPOI'PAMHE TA TEXHIYHE 3ABE3ITEYEHHSA
4.1 3acoOu po3podkm

[IporpamMue 3a0e3nedyeHHs, 110 BUKOPUCTOBYETHCS TMPU  PpO3pOOII

AUIINIOMHOTIO ITPOEKTY:

omepariiiina cucrema: Linux Ubuntu [14] 20.04;

- cepenonuina po3podok: Webstorm [15] — pozymua IDE mist ctBopenns JS
noxatkiB Ta Android Studio [16]- IDE nist MOGi1TBHUX 3aCTOCYHKIB,;

- MoBu nporpamyBanHs: TypeScript [17] — y3aranpHeHa MoBa 3 TUTTI3AITIETO,
sKa TPaHCHUTIOEThCS B JavaScript s 3amycky B Opay3epi ud Ha cepBepi,
Dart [18] — OOII moBa, BUKOPUCTOBYETHCS Y MOOITTBHOMY 3aCTOCYHKY;

- matdopma: Node.js [19] — mutatdopma s 3amycky JS Ha cepBepi;

- ¢perimBopku: Nest.js [20] - ¢peliMBOpK Isi CTBOPEHHS MOTYKHHUX
MIPOrPECUBHUX MacIITa0OBaHHUX CEpBEpHUX BeO-3acTocyHKIB, Flutter [21]
— (peMBOPK JJIsI CTBOPEHHS MOOUTHHUX JOJATKIB Ta BEO 3aCTOCYHKIB,
KWW BUKOPUCTOBYE BIIACHUM PYILINA ISl pEHIEPUHTY;

- ORM - 6ibmioreka: Sequelize [22];

- 0aza nmanux: Postgres 3 turarinom, sikuii Hagae reorpadiuHi (QyHKIII,

Postgis [23][24];

- Biptyamisanis nporpamu: Docker [25];
4.2 BuMorm a0 TexXHiYHOro 3a0e3neyeHHs
4.2.1 3arajbHi BUMOI'H

[HdopmariitHa cucTeMa CKIATAEThCS 3 0araTb0X KOPUCTYBAIBKUX KIIEHTIB
(TenedoHu UM HOYTOYKH) Ta CEpBEPY.
Bumoru 1o cepsepy:
- LeHTpaibHU mporecop 3 yactoToro 1 [T yu moTyxHImmIwiA;
- omneparuBHa naM’aTh 00°eMoM 512 Mb uu Ginbiie;

- 10 I'b BiIBHOTO JUCKY.
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Ha cepBepi noBunHen O0ytu HanamToBanuii Docker, 11100 3amycTuT Ha HbOMY
3i0panuii Docker - koHTeiHEep cepBepHOi yacTwHH noAaTKy. Takox B Docker’i
MOJKHO 3amycTuTH 0a3y nanux Postgres. Takox MOXHO HalamTyBaTu cepBep 0Oe3
Docker’y, B3siBiu Take [13:

- node.js 14;

- npm 6 [26];

- postgreSQL 3 Postgis;

- ubuntu 16.04.
KopuctyBau mae matu tenedon 3 GPS HaBiraropom abo HOyTOYK.
Bumoru a0 kiieHra:

- sdk Bepcis Android [27] — 16;

- deployment target Bepcis IOS [28] — 9;

- google chrome [29].

4.3  ApxiTekTypa nporpaMmHoro 3ade3ne4eHHsi

Apxitektypa I13 ckiamaerbest 3 3 KOMIOHEHT — MPUCTPOIO KOPUCTYBaua,

ceprepy Ta b/I.
Ha pucynky 4.1 300paxena apxitekrypa [13.

333 gaHux

MpucTpin (Database)

KOpPWUCTYEaYE [—HTTP sanumn———» Cepsep

[——S0L sanumi——
(Back-end)

(Front-end)

Pucynox 4.1 — apxitexrypa [13
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4.3.1 Jliarpama kjaciB

CxeMa CTpyKTypHa KJIaciB MPOTPAMHOTO 3a0e3MeueHHsT HaBeJeHa B YaCTUHI

rpadiuHoro mMarepiainy.
4.3.2 Jliarpama mocjaigoBHOCTI

Cxema CTpyKTypHa NOCIIOBHOCTI AJi PYHKIIH aBTeHTU]IKAIIT, B3aEMOAIEIO
3 mpodiseM Ta METUIHIUMHE TTOKa3HUKAMH Ta MEePETyIsI0M Maly HaBeieHa B YaCTHHI
rpadiunoro marepiany. Kommnonent Front-end — 1ie MoOOUIBHUE 3aCTOCYHOK, Ha
SKOMY € OCHOBHI €KpaHu 3 HajgaHuM (yHkmioHaisoM. Back-end — e cepsep, Ha
SAKOMY € IIIap KOHTPOJIEPIB Ta CEPBICIB, AKI MAIOTh MOJYJI aBTOpU3AIli, JTOKAIIIi,
npoduIro Ta MEAUYHHUX MOKAa3HUKIB. Takoxk € 0a3a gaHuX, y sKiil 30epiratoTecs yci

JTaHl.
4.3.3 Jliarpama KOMIIOHEHTIB

Cxema CTpyKTypHa KOMIIOHEHTIB TpEACTaBlI€Ha B YacCTUHI TpadiyHOTO
Matepiany s QyHKIid aBTeHTudiKkaiii, B3aeMoaiero 3 mpodisieM Ta METUIHUMHU

MOKAa3HUKAMHU Ta MEPEersiioM Malld HaBe[ieHa B YacTUHI TpadidyHOro Marepiany.
4.3.4 Cneundikanis pyHkuiii

VY Tabnui 4.1 onucani cnenudikaiii GyHKIIi.

Tabmuusg 4.1 — Cneundikanii yHKIin

Dynxuyin Onuc

calculateHealthStatusAndPoints( OOuucieHHss  IHAWKATOpy  Ta

locations): {status, points, locations} CTaTyCy HeOE3IEeKH B IIJIOMY

getLocationPoints(distance, OOuncieHHS IHAWKATOpa  JUIs
status, sex, age): number KOHKPETHOI JIFOIMHH

sexCoefficient(sex): number BusnaueHHs koedilieHTy cTaTi

ageCoefficient(age): number BusnauenHs koeQili€HTy BIKy

ApPK.
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[Tponorxenus Tadmuii 4.1

longtidute, radius): UserLocation[]

Dynxuyin Onuc

medCoefficient(status): number Busnauenus KOCe(iIieHTy
MEIUYHOTO TIOKa3HUKA

getLocationsInCircle(id, latitude, OTtpumaHHsA ycix JIOAeH B

MEBHOMY PaJilyCi 10 KOPUCTyBaya

4.4  Onuc 3BiTiB

Pe3ynpraTomM poOOTH € TEIIOBI KapTH IHIIKX JIIOJEH Ha KapTi, skl OyAyThb

B1JI0OpaXkeH1 B MOOLIBHOMY 3aCTOCYHKY, IO € YACTHHOIO 1H()OpMAIIHOT CUCTEMHU.

BucHoBoOK 10 po3aiiy

B upomy poznini 6yno omucane [13 IC. OcnoBuuit ctexk IC — Node.js Ta

Flutter, a Bl — Postgres. bynu onrcani Bumoru To T3, siki HEOOX1aH1 JI71s1 BUPIIIICHHS

nocTaBleHUX 3ajad. Takox Oymu omucani apxitekrypa IC, HaBeneHl BIAMOBIAHI

JiarpaMy KjaciB, IOCTIOBHOCTEH Ta KoOMIIOHEHTiB. HaBenmeni crenmdikarrii

(GyHKLIHA K1aciB.
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5 TEXHOJOITYHHUA PO3LI
5.1 KepiBHUITBO KOpPHCTYBa4ya

[Ipu mepmomMy 3amycKy MOOUTBHOTO 3aCTOCYHKY Ha €KpaHy KOpPHCTyBada
B1I0OpakaTUMEThCS CTAPTOBA CTOPIHKA 3 KHOIIKaMHU peecTpallii Ta jioriny. Ha puc.

5.1 HaBeneHuUM CTapTOBUN EKPaH.

14:55| 0,0 KB/c & ‘*%

0.~ 0
OOO

Dangerous crowds tracker

Pucynok 5.1 — CrapToBuii expan
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[Ipn mepexoji Ha peecTpalilo BigoOpa3uTbcs €KpaH 3 JAeKiJIbKOMa

TEKCTOBUMHM TNOJsIMHA. HeoOXiHO 3aloBHUTH MOLITY,

HApOJKEHHS Ta cTaTh. EXpaH peecTparlii mokasanuii Ha puc 5.2.

14:4810,1Kb/c & M

Emai

asoiu@kpi.com

ooooo

ooooo

Name

Asoiul

Sex male

=
aill M

«

Pick date

Select birth date

Register

Pucynoxk 5.2 — Expan peectpartii

apoJb,

nary
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[Tpu nepexoi Ha JIOT1H BiAOOPa3UTHCS €KpaH 3 TEKCTOBUMU TOJISIMU TTOLITH

Ta NMapoJIto, IKUI HaBeAeHUI Ha puc. 5.3.

14:5510,5KB/c & W all %

mal

velikiydan@gmail.com

E .

2 3 4 5 6 7 8 9 0

i o p
g h j k |

v b

English

Pucynok 5.3 — Expan joriny
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[Ipy HempaBUIBHOMY BBOJly MapoJii YU HEKOPEKTHHUX JaHuxX Oyne
BimoOpakaTuMeThcsl nmommiika. Ha puc. 5.4 HaBeneHud ekpaH 3 HEMpPaBUIBHUM

HiATBEP/HKSHHSM MapOoJIIo.

14:48 0,1 Kb/c & WM il ?ﬁ\

Email

asoiu@kpi.com

Password

asoiu Lo}
Repeat password

[asoi ®
Passwords Not Match
MName
Asoiu

asoiu
{@kpi.com

Pucynok 5.4 — Expan peectparlii 3 HSKOPEKTHUMU JaHUMU
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[Ipu Bmamomy JoriHi abo peecTpallii KOPUCTyBau IOMNaje Ha TOJOBHUM

€KpaH, K II0OKa3aHo Ha puc. 5.5.

(©
®opa

Ena HaeblH

300canoH - byTuk
Vogue DOG

ABTO6ad)eDbI TTC o FpyMUHr-canom

Pucynox 5.5 — I'oyioBHMIA €KpaH 3aCTOCYHKY 3 YEPBOHUM 00OIKOM
Ha ronoBHOMY ekpaHi MOOLIBHOTO 3aCTOCYHKY € KapTa 3 IOTOYHOIO
JIOKAIli€l0 KOPUCTYyBaya, CKyMUEHHs JIIo/IeH Y BUA1 TEIUIOBUX KapT Ta KOJIbOPOBUM
000110k. Komip 000/1Ky BKa3zye Ha Kjlac HeOe3MeKH, Ha puc. 5.5 BiH YEPBOHUN — 11€

o3Hayvae, 1o OIS KOPUCTyBada HassBHI HEOE3MEeUH1 CKYITYCHHS JIFO/ICH.
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3 MIMHOM Yacy TeoJsioKallii Jitojaed MoXyTh 3MiHioBatucsa. Ha puc. 5.6
MOKa3aHo, 10 MPH JAOCTATHHO BEIMKIN JUCTAHLII BiJ] KOPUCTyBaya JO CKYMYEHb
moner 0011 3MIHIOE KOJIIp Ha 3€JICHWH, TOOTO KiIac HEOe3MeKH 3MIHUBCS 3

HeOe3IIeuHoro Ha OE3IeYHUM.

¢

®opa

Epa HaBbiHOC

Nipep 9

@ﬂ,ou BicenTe
¥ Ena HasbiHOC

LleHTp 9

IHCcTUTYT BepTebponorii
Ta peabinitauii IVR

Pucynok 5.6 — I'o1oBHUM €KkpaH 3 3eJICHUM 000 IKOM
IIpu 3miHi kiacy HeOe3leku A0 MOOLIBHOTO TeleOoHy HaIXOAUTh

CIOBIIIEHHSI, SIK IOKAa3aHO HA puC. 5.7.
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30BCIM BWJIOTTHUTHCS 3 3aCTOCYHKY. [IJ1sl IbOro MOTPiOHO HaKaTH HAa KHOIMKY MEHIO

DCT -

O

34Kb/c © .l T

Dangerous crowds tracker

Crowd status changed!

M 3anucs axpana
3anucb aKpaHa

3anucb aKkpaHa paboTtaeTt B POHOBOM pexume

Pucynok 5.7 — CrioBilieHHs 11010 3MiHU KJIacy HeOe3MeKn

KopuctyBau Moxke 3MiHUTH MO podito a00 MEAUYHI MOKa3HUKH, a00 K

y JIBOMY BEpXHBOMY KpallHbOMYy KyTy ekpaHy. Ha puc. 5.8 HaBenenuii expan 3

MEHIO 3aCTOCYHKY.
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Dangerous crowds tracker

Map

Profile

Health

Logout

Pucynok 5.8 — Expan MeHto
B menio € 4 Bxiagku: kaprta, npo@iib, MEIUYHI MOKa3HUKU Ta BUXIZ 3
nonatky. Ilpu Buxomy 3 1o1aTKy KOPUCTYBad MOMa/ie Ha CTAPTOBUM €KpaH A0AATKY,

Horo cecito Oyie BUIATICHO 3 3aCTOCYHKY.
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[Ipu HaTHCKaHHI Ha BKJIAAKy Npo(duII0 KOpUCTyBad Iepeije Ha eKpaH

npo@iro, sIK moKa3zaHo Ha puc 5.9.

Profile

asoiu@kpi.com

Mame

Asoiu

Sex male

Birth date: 22/3/1989

Select birth date

Pucynox 5.9 — Expan npodimio
Ha nboMy expaHi MOXKHa 3MiHIOBATH 1M’sl, CTaTh Ta JaTy Hapo KeHHS. s

30epeKeHHs BIANOBIIHUX TaHUX MOTPIOHO HATUCHYTU HA KHOTKY «OHOBUTH.
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Ha eraHi MCIANYHHX MMOKa3HHUKIB MOKHA 3MIHUTH OTOYHHI MCI[H‘IHI/II\/’I CTaH.

Bubip crany nokazanwuii Ha puc 5.10.

Status unknown

I infected I

recovered

vaccinated

Pucynok 5.10 — 3MiHa MEIUYHOTO CTaHy

ApPK.

Ar1 7302.00.000 713

3MmH.

APK.

Ne dokym.

Mionuc |dama

34




€11 000°00°20¢. LT

5.2

5.2.1 MeTa Bunpo0yBaHb

Metoro BuNpoOyBaHb SIBISETHCS TEpeBIpKa  BiIMOBIAHOCTI

BunpoOyBaHHsI IPOrpaMHOr0 NPOIYKTY

byHKITINH

iH(opMaIIiitHOT CUCTEMH 3 BUSBJICHHS HEOE3MEYHUX MICIb CKYMYEHHS BEJIMKOT

KUIBKOCTI JIFOJIEW BUMOTaM TEXHIYHOTO 3aBJaHHA.

5.2.2 3arajbHi M0JI0KeHHS

BunpoOyBaHHs IPOBOJSTHECA Ha OCHOBI HACTYITHUX JOKYMEHTIB:

— I'OCT 34.603-92.

ABTOMAaTHU30BaHUX CHUCTCM,

[ndopmariiiina TexHONOTIS.

Bunu BunpoOyBaHb

— T'OCT P 50-34.698-90. ABTOMaTtW30BaHI CHCTEMH BUMOT JIO 3MICTYy

JIOKYMEHTIB.

5.2.3 Pe3yabTaTn BUNPOOYBaHb

VY pe3ynbrari TecTyBaHHA OyB MEPEBIPEHH yBeCh MOO1JILHUM 3aCTOCYHOK Ta

iH(popmariiina cuctemMa. Y HaCTyMHUX TaOJHISIX HABEJICHO Mepesik BUMPOOYBaHb

(GYHKL10HATBHUX MOXJIHUBOCTEM.

Tabmnus 5.1 — Jlorin

Mema mecmy

Ilepegipka gynkuii «/Toziny

[TouaTtkoBuii cTan Moeml

Biakputuii expas J0riHy

Bxigui naui

Jlorin Ta mapoiib KOpUCTyBayda

CxeMa mpoBeIEHHS TECTY

BBectu 5oriH Ta mapoib, i SKAMH
paHile KOPUCTYyBa4 3apeecTPyBaBCH,

HATUCHYTHU KHOTIKY <JIOT1H»

OuikyBaHMii pe3yabTaT

[lepexin 10 TOJIOBHOTO €KpaHy

Cran wmogmenmi micass  mpoBezeHHs | [lepexin 10 TOJOBHOTO €KpaHy
BUIPOOYBAHHS
ApPK.
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Tabmuis 5.2 — Peectpartis

Mema mecmy

Ilepegipka ghynkuii « Peccmpauisn

[MTouarkoBuii cTan MoJEi

Binkputnii expan peecrtparii

Bxiaui gaxi

ITomiTa, 1apoJib, I1ITBEPKCHHS
apoJIio, IM’s1, cTaThb Ta JaTa
HapOXKEHHS

Cxema IMPOBCACHHA TCCTY

BBectu BXiJiHI MOIITY, Mapojb Ta HOTO
MIATBEPAKECHHS, 1M s, BUOpaTH CTaTh 3
BUIAJAI0Y0TO CIHCKY, 00paTtu naarty
Ta

HapOKCHHA HaTHUCHYTH

«3apeeECTPYBATH»

OuikyBaHHil pe3ynabTaT

[Tepexin 70 TOJOBHOTO €KpaHy

Cran wMojmenmi Tichas  IPOBEISHHS

BUIPOOYBAHHS

[lepexin 10 TOJIOBHOTO €KpaHy

Tabmui 5.3 — 3miHa mpoiTto

Mema mecmy

Ilepesipka (hynkuii «3mina npoghinro»

[TouaTtkoBuii cTan Moeml

Biakputuii expad npogiito

Bximai naui

IM’4, cTaTh Ta 1aTa HAPOIHKEHHS

Cxema npoBeeHHS TECTY

BBectu BXiaH1 iM’s, BUOpaTH CTaTh 3
BUIIAJal04y0r0 CIUCKY, 00paTu Aary Ta

HAaTUCHYTHU «KOHOBUTH»

OuikyBaHMi1 pe3yabTaT

OnogieHi naHi 30epexeHi,

BiIoOpakeHa IMoIITa Ipu peecTpaiii

Cran wmopmeni micnsa  mpoBeneHHs | OHOBIIEHI JaH1 30epexeHi,
BUMPOOYBAHHS BiJI0OpakeHa TOIITa P peecTpariii
ApPK.
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Tabmuis 5.4 — 3MiHa MEIUYHUX ITOKA3HUKIB

Mema mecmy

Ilepesipka pynkuii «3mina meouunux

NOKA3HUKIB)»

[TouaTtkoBuii cTan MoIel Bigkpurtuii eKpaH MEINYHUX
IIOKA3HUKIB

Bxigai mani MeanuHuil cTad

Cxema npoBeICHHS TECTY O6patu MEJIMYHUUN CTaH 3

BUIIAAA0Y0T0 CIIMCKY Ta HATUCHYTH

«OHOBUTH

OuikyBaHUil pe3yiabTaT OHoBIIEHUI MEIUYHUN CTaH
30epeKeHUI

Cran wmogzenmi micns  mpoBefeHHs | OHOBICHUM MeIUIHUN cTaH

BUMPOOYBaHHS 30epeKeHUI

Tabmuusg 5.5 — IonepemkeHHs Ipo 3MiHY KJlacy HEOE3MeKH

Mema mecmy

Ilepesipka pynukuyii «llonepeodicennsn

npo 3MIHY K1acy HebOe3neKku)

[TouaTtkoBuii cTan Moeml

Biakputuii ekpan manu

Bximai naui

['eomno3uilisi KOMCTyBa4ya Ta CKYMYEHb

JTroJien

Cxema npoBeeHHS TECTY

[TixiiTi 10 cKymueHHs Joaei. Biniitu

710 O€3MEeYHOro 1IHTEPBAITY.

OuikyBaHUil pe3yiabTaT

O000K Mamu IOBHHEH 3MIHUTHU CBIH
KOJIIp 3 4YEpPBOHOIO JIO JKOBTOTO 1
CHOBIIIEHHS

3eneHoro.  Haminuuio

o0 3MIHM  KjJacy  HeOe3MeKH.

[TepemicTunmcs reoiokallii Ta TerIoBi

KapTH Ha Maril
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[Iponossxenns Tabmuri 5.5

Mema mecmy

Ilepesipka gpynkuii «Ilonepeodcennsn

npo 3MIHy Kaacy Hebe3neKku

Cran wMojenm

BUNMPOOYBaHHS

MiCAs  MPOBEICHHS

O060M0K Manu MOBUHEH 3MIHUTH CBIH
KOJIIp 3 YEpPBOHOTO JIO0 JKOBTOIO 1
3emeHoro.  Hamiimoio  crioBimeHHS
010  3MIHM  KJacy  HeOe3MeKH.
[TepemicTuiamcs reosokarlii Ta TEIJIOBI

KapTH Ha Mari

BucHoBoOK 10 po3aiiy

VY nanoMy po3zaiii 0ysi0 pO3MISIHYTO JeTalbHy KOPUCTYBAIBKY IHCTPYKILIO 3

MPUBOIY BUKOPUCTAHHS IAaHOTO MOOLITEHOTO 3aCTOCYHKY, OyJI0 MPOJIEMOHCTPOBAHO

NOBHUM TepeniK (QyHKIIOHANy, SKUM MPUCYTHIM B JaHIN CUCTEMI, 32 JOMOMOI'OIO

CKPIHIIIOTIB 1 MOSICHEHb JI0 HUX.

3a3HayeH1

MeTa BUINPOOyBaHb Ta 3araljibHi

1H(OpMaIIITHOT CHCTEMH.

HOJOXEHHS [ JaHOol

3acTocyBaHHs OyJI0 NEPEBIPEHO HA TECTOBUX CIICHAPIAX, HABEJICHO OIHMC

TECTIB 13 JETaJbHUMHU TMOSICHEHHSAMHU. TecTyBaHHS MNPOMILIO YCHIIIHO, OTKE

pO3p0o0JIeHUI MPOTPaMHUK MPOAYKT y MOBHIM MIp1 BIANOBIAA€ BUMOTaM 1 pO3B’s3y€

IIOCTaBJIEH] 3a1a4l.
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3AT'AJIBHI BUCHOBKHA

VY pe3ynbTari BUKOHAHHS TUIIOMHOTO MPOEKTY po3poliieHy iH(opmatiitny
CUCTEMY JIsl BUSIBJICHHST HEOE3MEYHUX MiCIIh CKYITUYEHHS BEITUKOI KUTHKOCTI JIFOJIEH.

JleTanbHO TIPOAHAi30BaHl AKTYaJbHICTh JAHOTO MPOTPAMHOTO MPOIYKTY,
ICHYIOUM MIOXOAW JO BHUPIIICHHS 3a1ad, BHU3HAYEHI Il poO3poOKM Ta ii
MPU3HAYEHHS, ONTUCaH1 (PYHKI[IOHAIbHA MOJIENIb CUCTEMH, TIPEIMETHE CEPEIOBUIIIE
Ta MPOIEC TiSITBHOCTI.

Busnaueni BXiJlHI Ta BHXIJIHI JaHi, HaBeJ€Ha CTPYKTypa CYTHOCTEH
pensLiiHoi 6a3u JaHuX.

ChopmynboBaHa 3MICTOBHA Ta MareMaTH4YHa T[IOCTAaHOBKM  3ajiadl,
OoOIrpyHTOBaHa AOLUIBbHICTh BUKOPUCTAaHHA hopMyiH raBepcunyca. [IpoananizoBani
BXIJIHI TTapaMeTpu MOJECII, OyJIM TTPOBE/ICH]I JOCIIIKSHHS JIs I1I00py MPaBUILHUX
koediiieHTiB Mozeni. byma pospobineHa ¢opmyna I1HAEKCY HEOE3NEeKu Ta
BU3HAYCHHS KJIacy HeOe3MeKH Ha OCHOBI BXIJTHUX JAHUX MOJEIIL.

B poGoti Takox Oyiud omucaHi TEXHOJOTI, sIKI BUKOPHUCTOBYBAJIUCH IS
porpamMyBaHHsl JaHOTO NPOAYKTY. B sikocTi 6a3u ganux Oyna oOpana Postgres 3
wiarinom Postgis. Bukopucrtani moBu mporpamysanHs: Dart Ta Javascript.
HaBeneHi MiHIMaJbHI BUMOTHM IO TEXHIYHOro 3a0e3meueHHs. Po3riagmadi omucu
KJIaCiB, SIK1 BXOJATH 0 apXiTEKTypH PO3POOKH.

[IpuBeneHe KepiBHMIITBO KOPUCTyBada, /i€ OMHCAHO, SIK KOPUCTYyBad Mae
IpaloBaTl 3 NOPOrPAMHUM NPOAYKTOM. ByliM CTBOpEHl Ta yCHIIIHO MpoOiiieHi
TecTtoBl cueHapii. TecroBi BumpoOyBaHHs Oyinu JE€TaJbHO ONHUCaHI Ta
poaHaIi3oBaHi.

Po3pobienuii mporpaMHuUil IPOJIYKT € KOPUCHUM JJIS YCIX JIFOJEH, sIK1 He
XOUyTh 3aXBOPITH OyAb-SIKUMU 1H(EKIISIMH, $KI TEPeNaroThCsl TOBITPSHO-
KpalejabHUM — IIUIAXOM, $K-O0T KopoHaBipyc SARS-CoV-2, a came Oyrtu
NOTIePEIKEHUMHU PO HeOe3MeKy 3apakeHHs B1J] IHIINX JIt0/Ied, a00 K YHUKATH Taki

BEJIMKI1 CKYITUCHHS JIFOJIEH.
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. SARS-CoV-2 [Enekrponnuii pecypc] - Pexum moctymy 1o pecypey:

https://www.who.int/health-topics/coronavirus

. Benukuit J1.€., bakman 1. B. Busnauenns Hebe3meuyHux MiCIlb CKYITYEHHSI

BEJIMKOT KUTBKOCTI JTrojiel // Marepianm VI BceykpaiHChKOi HayKOBO-
MPaKTUYHOI KOH(EPEeHIIi1 MOJIOJUX BUYCHUX Ta CTY/IeHTIB «I[HhopmaItiiiHi
cucteMu Ta TexHoJjoril ynpasninas» (ICTY-2021) — m. Kuis.: HTYY
«KIII im. Iropst Cikopcekoroy, 22-23 kBiTHs 2021 p.

. populace.ai [Enxexrponnuii pecypc] - Pexxum moctymy 10 pecypcy:

http://populace.ai/

. crowdless [Enexrponnuii pecypc] - Pexxum goctymy 1o pecypey:

https://crowdlessapp.co/

. density.io [Enexkrponnuii pecypc] - Pexxum noctymy 1o pecypey:

https://density.io/

. U. S. Census Bureau Geographic Information Systems FAQ, What is the

best way to calculate the distance between 2 points? [EnextponHmii
pecypc] - Pexxum moctymy g0 pecypey: http://www.movable-
type.co.uk/scripts/gis-fag-5.1.html

. WGS84 [Enextponnuii pecypc] - Pexxum moctyiy 10 pecypey:

https://earth-info.nga.mil/

. Edilson Crema Not even the air of empty spaces is coronavirus free (Two

meters is not a safe distance) [Enextponnuii pecypc] - Pexxum qoctyny a0
pecypcy: https://arxiv.org/abs/2006.08823

. Stephen X. Zhang, Hao Huang, Feng Wei Geographical distance to the

epicenter of Covid-19 predicts the burnout of the working population:
Ripple effect or typhoon eye effect? [Enekrponnwmii pecypc] - Pexxum
JIOCTYILYy 10 pecypcy:
https://www.sciencedirect.com/science/article/abs/pii/S016517812030769
1

10.Ne-Hooi Will Loh MBBS, Yanni Tan MBBS, Juvel Taculod BSRT, Billy

Gorospe BSRT, Analine S. Teope BSN, Jyoti Somani MD, Addy Yong
Hui Tan MBBS The impact of high-flow nasal cannula (HFNC) on
coughing distance: implications on its use during the novel coronavirus

disease outbreak [Enextponnuii pecypc] - Pexxum goctymy g0 pecypcy:
https://link.springer.com/article/10.1007%2Fs12630-020-01634-3

11.Zuhua Chen, Hongjie Fan, Jian Cai, Yunjiang Li, Baoliang Wu, Yanchun

Hou, Shufeng Xu, Fei Zhou, Yongguang Liu, Weiling Xuan, Hongjie Hu,
Jihong Sun High-resolution computed tomography manifestations of
COVID-19 infections in patients of different ages [Enexkrponnuii pecypc]
- PexxuM foctyity 10 pecypcey:
https://www.sciencedirect.com/science/article/abs/pii/S0720048X203016
13
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12.Amber L. Mueller, Maeve S. McNamara, David A. Sinclair Why does
COVID-19 disproportionately affect older people? [Enexrponnuii
pecypce] - Pexxum noctymy 10 pecypcy:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7288963/

13.Biruk Beletew Abate, Ayelign Mengesha Kassie, Mesfin Wudu Kassaw,
Teshome Gebremeskel Aragie, Setamlak Adane Masresha Sex difference
in coronavirus disease (COVID-19): a systematic review and meta-
analysis
[EnextponHnuii pecypc] - Pexxum noctymy 10 pecypcey:
https://bmjopen.bmj.com/content/10/10/e040129.abstract

14.Ubuntu [Enektponuuii pecypc] - Pexxum noctymy 1o pecypcy:
https://ubuntu.com/

15.Webstorm [Enekrponnuii pecypc] - Pexxum mocTymy 10 pecypcey:
https://www.jetbrains.com/ru-ru/webstorm/

16.Android studio [Enextponnuii pecypc] - Pexxum noctymy 10 pecypey:
https://developer.android.com/studio

17.Typescript [Enextponnuii pecypce] - Pexxum goctyy 1o pecypcey:
https://www.typescriptlang.org/

18.Dart [Enekrponnuii pecypc] - Pesxxum nocrymy 10 pecypey:
https://dart.dev/

19.Node.js [EnexTponnuii pecypc] - Pexxum noctymy 1o pecypcy:
https://nodejs.org

20.Nest.js [Enexrponnuii pecypc] - Pexxum noctyiy 10 pecypey:
https://nestjs.com/

21.Flutter [Enextponnuii pecypc] - Pexxum poctymy 10 pecypey:
https://flutter.dev/

22.Sequelize [Enextponnuii pecypc] - Pexxum moctymy a0 pecypcy:
https://sequelize.org/

23.Postgres [EnexTponnuii pecypc] - Pexum moctyny 1o pecypcy:
https://www.postgresgl.org/

24.Postgis [Enextponnuii pecypc] - Pexxum goctyry 10 pecypcey:
https://postgis.net/

25.Docker [Enextponnuii pecypc] - Pexum moctymy 10 pecypey:
https://www.docker.com/

26.npm [EnexTponuuii pecypc] - Pexxum noctymy 1o pecypey:
https://www.npmjs.com/

27.Android [Enektponnuii pecypc] - Pexxum moctymy 10 pecypey:
https://www.android.com/

28.Apple [Enextponnuii pecypc] - Pesxxum gocTymy 10 pecypcy:
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29.Google Chrome [Enexrponnuii pecypc] - Pexxum poctyiy 10 pecypey:
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DCT Server/src/main.ts

import { NestFactory } from '@nestjs/core’;
import { AppModule } from './app.module’;
import { ValidationPipe } from '@nestjs/common’;

import { localsMiddleware } from ‘common/middlewares/locals.middleware’;

async function bootstrap() {
const app = await NestFactory.create(AppModule);
app.use(localsMiddleware);
app.useGlobalPipes(new ValidationPipe({ transform: true }));
await app.listen(3000);

}
bootstrap();
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DCT Server/src/app.module.ts

import { Module } from '@nestjs/common’;
import { ConfigModule } from '@nestjs/config’;
import { ApiModule } from ‘api/api.module’;

import { CommonModule } from ‘common/common.module’;

import { ScheduleModule } from '@nestjs/schedule’;

@Module({
imports: [
ConfigModule.forRoot(),
CommonModule,
ApiModule,
ScheduleModule.forRoot(),
I

by,
export class AppModule {}
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DCT Server/src/common/common.module.ts

import { HttpModule, Module } from '@nestjs/common’;
import { ConfigModule } from '@nestjs/config’;
import { DatabaseModule } from 'common/database/database.module’;

import { CoronavirusService } from ‘common/coronavirus/coronavirus.service’;

@Module({
imports: [ConfigModule, DatabaseModule, HttpModule],
exports; [DatabaseModule, CoronavirusService],
providers: [CoronavirusService],

b

export class CommonModule {}
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DCT Server/src/common/guards/auth.guard.ts
import {
CanActivate,
ExecutionContext,
Injectable,
UnauthorizedException,
} from '@nestjs/common’;
import { InjectModel } from '@nestjs/sequelize’;
import { UserModel } from ‘common/database/models’;
import { LocalRequestinterface } from ‘common/interfaces/local-request.interface’;

import { Userinterface } from ‘common/database/interfaces’;

@Injectable()
export class AuthGuard implements CanActivate {
constructor(
@InjectModel(UserModel)

private readonly userModel: typeof UserModel,

)3

public async canActivate(context: ExecutionContext): Promise<boolean> {
const request = context.switchToHttp().getRequest<LocalRequestInterface>();
const authHeader = request.headers.authorization;
const token = (authHeader || ").replace('Bearer ', ");
if (1token) {
throw new UnauthorizedException(‘"Unauthorized);

}

const user = await this.userModel.findOne({ where: { token } });
if (tuser) {
throw new UnauthorizedException('Unauthorized’);

}

request.locals.user = user.toJSON() as Userlnterface;

return true;

¥
¥
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DCT Server/src/common/database/database.module.ts

import { Module } from '@nestjs/common’;

import { SequelizeModule } from '@nestjs/sequelize’;

import { parse } from 'pg-connection-string’;

import { ConfigModule, ConfigService } from '@nestjs/config’;

import { databaseProviders } from './database.providers";

@Module({
imports: [
SequelizeModule.forRootAsync({
imports: [ConfigModule],
useFactory: (configService: ConfigService) => {
const url = configService.get<string>(DATABASE_URL");

const { host, user: username, database, port, password } = parse(url);

return {
type: 'postgres’,
dialect: 'postgres’,
url,
autoLoadModels: true,
synchronize: true,
username,
password,
database,
host,
port: +port,
define: {
freezeTableName: true,
b
logging: false,
I3
h
inject: [ConfigService],
b,
...databaseProviders,
1
exports: [...databaseProviders],

)

export class DatabaseModule {}
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DCT Server/src/common/database/models/user.model.ts
import {
Column,
Model,
Table,
PrimaryKey,
DataType,
HasOne,
AllowNull,
Unique,
Autolncrement,
} from 'sequelize-typescript’;
import { UserLocationModel } from "./user-location.model’;
import { UserHealthindicatorModel } from "./user-health-indicator.model’;
import crypto from ‘crypto’;
import {
UserHealthIndicatorInterface,
UserInterface,
UserLocationlInterface,
} from ‘common/database/interfaces';

import { SexEnum } from ‘common/database/enums';

@Table({ tableName: 'User' })
export class UserModel extends Model<UserInterface> {
@PrimaryKey
@Unique
@Autolncrement
@Column(DataType.INTEGER)

id: number;

@AllowNull(false)
@Column(DataType.STRING(256))

name: string;

3MmH.

ApPK.

Ne dokym. Mionuc |Hdama

ApPK.

Ar1 7302.00.000 713

48




€L 000°00°20¢. LT

@AllowNull(false)
@Column(DataType.DATEONLY)
birthDate: string;

@AllowNull(false)
@Unique
@Column(DataType.STRING(256))

email: string;

@AllowNull(false)
@Column(DataType.STRING(256))

passwordHash: string;

@AllowNull(false)
@Column(DataType.STRING(256))

token: string;

@AllowNull(false)
@Column(DataType.ENUM('female’, 'male’))

sex: SexEnum;

@HasOne(() => UserLocationModel)

location: UserLocationInterface;

@HasOne(() => UserHealthIndicatorModel)
status: UserHealthIndicatorInterface;

static makePasswordHash(password: string): string {
return crypto
.createHash('sha512")
.update(password, 'utf-8")
.digest('hex")
.substring(0, 526);

static makeRandomToken(): string {
return crypto.randomBytes(256).toString(*hex’).substring(0, 256);
}
}
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DCT Server/src/common/database/models/user-location.model.ts

import {

Column,

Model,

Table,

ForeignKey,

DataType,

AllowNull,

PrimaryKey,

BelongsTo,
} from 'sequelize-typescript’;
import { UserModel } from "./user.model’;
import {

PointInterface,

Userinterface,

UserLocationlInterface,

} from ‘common/database/interfaces’;

@Table({ tableName: 'UserLocation’ })

export class UserLocationModel extends Model<UserLocationlInterface> {

@PrimaryKey

@ForeignKey(() => UserModel)
@Column(DataType.INTEGER)
userld: number;

@AllowNull(false)
@Column(DataType. GEOMETRY ('POINT))
point: PointInterface;

@BelongsTo(() => UserModel)
user: UserInterface;
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DCT Server/src/common/database/models/user-health-

indicator.model.ts

import {
Column,
Model,
Table,
ForeignKey,
DataType,
AllowNull,
PrimaryKey,
Default,
} from 'sequelize-typescript’;
import { UserModel } from "./user.model’;
import { UserHealthIndicatorinterface } from ‘common/database/interfaces’;
import { HealthStatusEnum } from ‘common/database/enums’;

@Table({ tableName: 'UserHealthindicator' })

export class UserHealthIndicatorModel extends Model<UserHealthIndicatorinterface> {

@PrimaryKey

@ForeignKey(() => UserModel)
@Column(DataType.INTEGER)
userld: number;

@AllowNull(false)

@Default(HealthStatusEnum.UNKNOWN)
@Column(DataType.ENUM((‘unknown', ‘infected’, 'recovered’, 'vaccinated'))
status: HealthStatusEnum;
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DCT Server/src/api/api.module.ts

import { Module } from '@nestjs/common’;

import { HealthzController } from './healthz.controller;

import { AuthService } from './auth/auth.service’;

import { AuthController } from './auth/auth.controller’;

import { LocationsService } from ‘api/locations/locations.service’;
import { LocationsController } from ‘api/locations/locations.controller;
import { ProfileController } from ‘api/profile/profile.controller’;
import { ProfileService } from "api/profile/profile.service’;

import { HealthController } from ‘api/health/health.controller’;
import { HealthService } from 'api/health/health.service’;

import { StatsController } from ‘api/stats/stats.controller’;
import { StatsService } from 'api/stats/stats.service’;

import { CommonModule } from ‘common/common.module’;

@Module({
imports: [CommonModule],
controllers: [
HealthzController,
AuthController,
LocationsController,
ProfileController,
HealthController,
StatsController,
I
providers: [
AuthService,
LocationsService,
ProfileService,
HealthService,
StatsService,
I
by,
export class ApiModule {}
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DCT Server/src/api/auth/auth.controller.ts

import { Body, Controller, Get, Post, UseGuards } from '@nestjs/common’;
import { AuthService } from './auth.service’;
import { LoginRequestDto, RegisterRequestDto } from ‘api/auth/dtos’;

import { AuthGuard } from ‘common/guards/auth.guard’;

@Controller(‘auth’)
export class AuthController {
constructor(private readonly authService: AuthService) {}

@UseGuards(AuthGuard)
@Get()
checkToken(): void {

return;

}

@Post('login’)
public login(@Body() user: LoginRequestDto): Promise<string> {
return this.authService.login(user.email, user.password);

}

@Post('register’)
public register(@Body() dto: RegisterRequestDto): Promise<string> {
return this.authService.register(
dto.email,
dto.password,
dto.name,
dto.birthDate,

dto.sex,

);
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DCT Server/src/api/auth/auth.service.ts
import {

ConflictException,

Injectable,

UnauthorizedException,
} from '@nestjs/common’;
import { UserModel } from 'common/database/models";
import { InjectModel } from '@nestjs/sequelize’;

import { SexEnum } from '‘common/database/enums’;

@Injectable()
export class AuthService {
constructor(
@InjectModel(UserModel)

private readonly userModel: typeof UserModel,

) {}

private async findUser(email: string, password: string): Promise<string> {

const user = await this.userModel.findOne({ where: { email } });

if (tuser) {
return null;

}

if (user.passwordHash == UserModel.makePasswordHash(password)) {
return null;

}

user.token = UserModel.makeRandomToken();

await user.save();

return user.token;

public async login(email: string, password: string): Promise<string> {
const token = await this.findUser(email, password);
if ('token) {
throw new UnauthorizedException('Access denied’);

¥

return token;

}
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public async register(
email: string,
password: string,
name: string,
birthDate: string,
sex: SexEnum,
): Promise<string> {
const oldUser = await this.userModel.findOne({ where: { email } });
if (oldUser) {
throw new ConflictException('User already exists");
}

const passwordHash = UserModel.makePasswordHash(password);

const user = await this.userModel.create({
email,
passwordHash,
name,
birthDate: new Date(birthDate).tolSOString(),
token: UserModel.makeRandomToken(),

seX,

IOk

return user.token;

¥
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DCT Server/src/api/health/health.controller.ts

import { Body, Controller, Get, Post, UseGuards } from '@nestjs/common’;
import { HealthService } from './health.service’;

import { HealthRequestDto, HealthResponseDto } from "api/health/dtos';
import { GetUser } from '‘common/decorators/current-user.decorator’;

import { AuthGuard } from ‘common/guards/auth.guard’;

@Controller(‘health’)
@UseGuards(AuthGuard)
export class HealthController {
constructor(private readonly healthService: HealthService) {}

@Get()
public getHealth(@GetUser('id") userld: number): Promise<HealthResponseDto> {

return this.healthService.getHealth(userld);

}

@Post()
public async updateHealth(
@GetUser('id") userld: number,
@Body() { status }: HealthRequestDto,
): Promise<void> {
await this.healthService.updateHealth(userld, status);
}
}
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DCT Server/src/api/health/health.service.ts

import { Injectable } from '@nestjs/common’;

import { UserHealthIndicatorModel } from ‘common/database/models’;
import { InjectModel } from '@nestjs/sequelize’;

import { HealthResponseDto } from "api/health/dtos’;

import { HealthStatusEnum } from ‘common/database/enums’;

@Injectable()
export class HealthService {
constructor(
@InjectModel(UserHealthIndicatorModel)
private readonly healthIindicatorModel: typeof UserHealthindicatorModel,

) {}

public async getHealth(userld: number): Promise<HealthResponseDto> {
const user = await this.healthIndicatorModel.findByPk(userld);
if (luser) {
return { status: HealthStatusEnum.UNKNOWN };
}
return {
status: user.status,
j
}
public async updateHealth(
userld: number,
status: HealthStatusEnum,
): Promise<void> {
const user = await this.healthIndicatorModel.findByPk(userld);
if (tuser) {
await this.healthIndicatorModel.upsert({
status,
userld,
bk

return;

¥

user.status = status;

await user.save();

}
¥
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DCT Server/src/api/locations/locations.controller.ts

import { Body, Controller, Get, Post, Query, UseGuards } from '@nestjs/common’;
import { AuthGuard } from ‘common/guards/auth.guard'’;
import { LocationsService } from "api/locations/locations.service';
import {
GetLocationsRequestDto,
SaveLocationRequestDto,
} from "api/locations/dtos/requests’;
import { GetUser } from ‘common/decorators/current-user.decorator;

import { GetLocationsResponseDto } from 'api/locations/dtos/responses’;

@UseGuards(AuthGuard)
@Controller('locations’)
export class LocationsController {
constructor(private readonly locationsService: LocationsService) {}

@Get()

public async getLocations(
@Query() { latitude, longitude, radius }: GetLocationsRequestDto,
@GetUser('id") id: number,

): Promise<GetLocationsResponseDto> {

return this.locationsService.getLocations(id, latitude, longitude, radius);

}

@Post()

public async saveLocation(
@Body() { latitude, longitude }: SavelLocationRequestDto,
@GetUser('id") id: number,

): Promise<void> {
await this.locationsService.savelLocation(id, latitude, longitude);

}

}
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DCT Server/src/api/locations/locations.service.ts

import { Injectable } from '@nestjs/common’;
import { InjectModel } from '@nestjs/sequelize’;
import {
UserHealthIindicatorModel,
UserLocationModel,
UserModel,
} from ‘common/database/models’;
import { PointInterface } from '‘common/database/interfaces’;
import sequelize, { Op } from 'sequelize’;
import moment from 'moment’;
import { GetLocationsResponseDto } from ‘api/locations/dtos/responses’;
import { CrowdStatusEnum } from ‘api/locations/enums’;
import { HealthStatusEnum, SexEnum } from ‘common/database/enums';

import { LocationInterface } from ‘api/locations/interfaces’;

@Injectable()
export class LocationsService {
public static readonly MAX_RADIUS = 5000; // 5000 meters
private readonly MAXIMUM_UPDATE_AT_INTERVAL = 30; // 30 minutes
private readonly FORMULA_CONSTANT = 50;
private readonly STATUS _COEFFICIENTS = {
UNKNOWN: 10,
INFECTED: 30,
RECOVERED: 0.5,
VACCINATED: 0.01,
3
private readonly POINTS_LIMITS = {
BAD: 140,
OK: 50,

j2

constructor(
@InjectModel(UserModel)
private readonly userModel: typeof UserModel,
@InjectModel(UserLocationModel)

private readonly userLocationModel: typeof UserLocationModel,

) {3
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public async savelLocation(

userld: number,

latitude: number,

longitude: number,

): Promise<void> {

const point: PointInterface = {
type: 'Point’,
coordinates: [longitude, latitude],

¥

await this.userLocationModel.upsert({ userld, point });

}

public async getLocations(

id: number,

latitude: number,

longitude: number,

_radius?: number,

): Promise<GetLocationsResponseDto> {

const radius = _radius ?? LocationsService. MAX_RADIUS;

const _locations = await this.getLocationsInCircle(
id,
latitude,
longitude,
radius,

);

const { status, points, locations } = this.calculateHealthStatusAndPoints(
_locations,

);

return {
status,
locations,
radius,
points,

¥
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private async getLocationsInCircle(
id: number,
latitude: number,
longitude: number,
radius: number,
): Promise<UserLocationModel[]> {
const distanceAttribute = sequelize.fn(
'ST_Distancesphere’,
sequelize.literal(‘point’),
sequelize.literalCST_MakePoint(${longitude},${latitude})’),
);

return this.userLocationModel.findAll({
attributes: [
...Object.keys(UserLocationModel.rawAttributes),
[distanceAttribute, ‘distance’],
I
/I eslint-disable-next-line @typescript-eslint/ban-ts-comment
/I @ts-ignore
where: [
{
userld: {
[Op.not]: id,
b
b
{
updatedAt: {
[Op.gte]: moment().subtract(this. MAXIMUM_UPDATE_AT_INTERVAL, 'm’),
b
h
sequelize.where(distanceAttribute, {
[Op.lte]: radius,
b,
I
order: [[sequelize.literal(‘distance"), 'ASC1],

Ar1 7302.00.000 713

3MmH.

ApK. Ne dokym. Mionuc |dama

ApPK.

61




€L 000°00°20¢. LT

include: [
{
Il eslint-disable-next-line @typescript-eslint/ban-ts-comment
/I @ts-ignore
model: UserModel,
Il eslint-disable-next-line @typescript-eslint/ban-ts-comment
/I @ts-ignore
include: [UserHealthindicatorModel],
h
I
b
}

private medCoefficient(status: HealthStatusEnum): number {
if (status === HealthStatusEnum.INFECTED) {
return this.STATUS_COEFFICIENTS.INFECTED;
}
if (status === HealthStatusEnum.RECOVERED) {
return this.STATUS_COEFFICIENTS.RECOVERED;
}
if (status === HealthStatusEnum.VACCINATED) {
return this. STATUS_COEFFICIENTS.VACCINATED;

}

return this.STATUS_COEFFICIENTS.UNKNOWN;
}

private ageCoefficient(age: number) {
/1100 y.o. - 1.2 coefficient
/1 20 y.o. - 1 coefficient
return 0.002 * age + 0.95;

}

private sexCoefficient(sex: SexEnum) {
if (sex === SexEnum.MALE) {
return 1.2;

¥

return 1;

}
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private getLocationPoints(
distance: number,
status,
sex: SexEnum,
age: number,
): number {
const kMed = this.medCoefficient(status);
const kSex = this.sexCoefficient(sex);

const kAge = this.ageCoefficient(age);

return Math.ceil(this. FORMULA_CONSTANT * (kMed / distance) * kAge * kSex);

}

private getHealthStatus(pointSum: number): CrowdStatusEnum {

if (pointSum > this.POINTS_LIMITS.BAD) {
return CrowdStatusEnum.BAD;

}
if (pointSum > this.POINTS_LIMITS.OK) {

return CrowdStatusEnum.OK;

}

return CrowdStatusEnum.GOOD;
}
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private calculateHealthStatusAndPoints(
_locations: UserLocationModell],
):{
status: CrowdStatusEnum;
points: number;
locations: LocationInterface[];
H
const locations: LocationInterface[] = _locations
.map((location) => {
const [longitude, latitude] = location.point.coordinates;
return {
distance: location.getDataValue('distance’),
status: location.user.status?.status || HealthStatusEnum.UNKNOWN,
sex: location.user.sex,
age: moment().diff(moment(location.user.birthDate), 'years'),
latitude,
longitude,
X
by,
.map((l) => ({
iy
points: this.getLocationPoints(l.distance, |.status, l.sex, l.age),

)k

const pointSum = locations.reduce((acc, 1) => acc + |.points, 0);

const status = this.getHealthStatus(pointSum);

return {
status,
points: pointSum,
locations: locations.map((l) => ({
points: l.points,
distance: l.distance,
latitude: I.latitude,

longitude: l.longitude,

)
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DCT Server/src/api/profile/ profile.controller.ts

import { Body, Controller, Get, Post, UseGuards } from '@nestjs/common’;
import { ProfileService } from './profile.service’;

import { ProfileRequestDto, ProfileResponseDto } from ‘api/profile/dtos’;
import { GetUser } from '‘common/decorators/current-user.decorator’;

import { AuthGuard } from ‘common/guards/auth.guard’;

@Controller(‘profile”)
@UseGuards(AuthGuard)
export class ProfileController {

constructor(private readonly profileService: ProfileService) {}

@Get()
public getProfile(
@GetUser('id") userld: number,
): Promise<ProfileResponseDto> {

return this.profileService.getProfile(userld);

}

@Post()
public async updateProfile(
@GetUser('id") userld: number,
@Body() profile: ProfileRequestDto,
): Promise<void> {
await this.profileService.updateProfile(
userld,
profile.name,
profile.birthDate,
profile.sex,
);
}
}
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DCT Server/src/api/profile/ profile.service.ts

import { Injectable } from '@nestjs/common’;

import { UserModel } from ‘common/database/models’;
import { InjectModel } from '@nestjs/sequelize’;

import { ProfileResponseDto } from ‘api/profile/dtos/responses’;

import { SexEnum } from ‘common/database/enums’;

@Injectable()
export class ProfileService {
constructor(
@InjectModel(UserModel)
private readonly userModel: typeof UserModel,

) {}

public async getProfile(userld: number): Promise<ProfileResponseDto> {
const user = await this.userModel.findByPk(userld);
return {
email: user.email,
name: user.name,
birthDate: new Date(user.birthDate).tolSOString(),
Sex: user.sex,
j
}

public async updateProfile(
userld: number,
name: string,
birthDate: string,
sex: SexEnum,
): Promise<void> {

const user = await this.userModel.findByPk(userld);

user.name = name;
user.birthDate = new Date(birthDate).tolSOString();

user.sex = sex;

await user.save();

}
¥
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DCT Server/src/api/profile/ profile.service.ts

import { Controller, Get } from '@nestjs/common’;

import { version } from 'package.json’;

@Controller()

export class HealthzController {
@Get()
healthz(): { version: string } {

return { version };

}
}
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DCT Client/lib/main.dart

import '‘package:dct_client/config.dart’;
import 'package:dct_client/constants.dart’;
import 'package:flutter/material.dart’;

import 'package:flutter_config/flutter_config.dart’;

import 'jobs/main.dart’;

import 'logger.dart’;

import 'push_notifications.dart’;
import 'routes.dart’;

import 'services/navigation_service.dart’,;

Future<void> main() async {

logger.v('Starting app");

WidgetsFlutterBinding.ensurelnitialized();
await FlutterConfig.loadEnvVariables();
Config.ensureVariables();

await initPushNotifications();

initJobs();

runApp(MyApp());
}
class MyApp extends StatelessWidget {

/I This widget is the root of your application.
@override
Widget build(BuildContext context) {
return Material App(
title: appTitle,
initialRoute: initialRoute,
routes: routes,
navigatorKey: NavigationService.navigatorKey,
theme: ThemeData(
primarySwatch: Colors.blue,
visualDensity: VisualDensity.adaptivePlatformDensity,
),
);
}
}

Ar1 7302.00.000 713

3MmH.

ApPK.

Ne dokym. Mionuc |Hdama

ApPK.

68




€L 000°00°20¢. LT

DCT Client/lib/routes.dart

import 'package:flutter/material.dart’;

import 'auth/auth_widget.dart';

import ‘auth/login_widget.dart’;

import ‘auth/register_widget.dart’;
import 'health/health_widget.dart';
import 'home_widget.dart’;

import 'profile/profile_widget.dart’;

import 'splash_screen.dart’;

const initialRoute = '/';

const homeRoute = '/home’;

const authRoute = 'fauth’;

const loginRoute = ‘fauth/login’;

const registerRoute = ‘fauth/register’;

const profileRoute = '/profile’;

const healthRoute = '/health’;

Map<String, Widget Function(BuildContext)> routes = {

initialRoute: (context) => SplashScreen(),
homeRoute: (context) => HomeWidget(),
authRoute: (context) => AuthWidget(),
loginRoute: (context) => LoginWidget(),
registerRoute: (context) => RegisterWidget(),
profileRoute: (context) => ProfileWidget(),
healthRoute: (context) => HealthWidget(),

j2
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DCT Client/lib/drawer_child_widget.dart

import 'package:dct_client/services/auth_service.dart’;

import 'package:dct_client/services/navigation_service.dart';

import 'package:flutter/material.dart’;

import 'package:flutter/painting.dart’;

import ‘constants.dart’;

import 'routes.dart’;

class DrawerChildWidget extends StatelessWidget {

final String _header;

const DrawerChildWidget([this._header = appTitle]);

@override
Widget build(BuildContext context) {
return ListView(
padding: Edgelnsets.zero,
children: [
SizedBox(
height: 100,
child: DrawerHeader(
decoration: const BoxDecoration(
color: Colors.blue,
)
child: Text(
_header,
style: const TextStyle(
color: Colors.white,
fontSize: 22,
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ListTile(
leading: const Icon(lcons.map_rounded),
title: const Text('Map"),

onTap: () {
NavigationService.nonReturningNavigateTo(homeRoute);

2

ListTile(
leading: const Icon(lcons.account_circle),
title: const Text('Profile"),
onTap: () {
NavigationService.nonReturningNavigateTo(profileRoute);
3
)
ListTile(
leading: const Icon(lcons.local_hospital ),
title: const Text('Health"),
onTap: () {
NavigationService.nonReturningNavigateTo(healthRoute);
3
)
ListTile(
leading: const Icon(lcons.logout),
title: const Text('Logout"),
onTap: () => AuthService.logout(),
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DCT Client/lib/auth/auth_widget.dart

import 'package:dct_client/constants.dart’;

import 'package:flutter/material.dart’;
import "../routes.dart’;

class AuthWidget extends StatelessWidget {
@override
Widget build(BuildContext context) {
return Scaffold(
backgroundColor: Colors.lime,
body: SizedBox(
width: double.infinity,
child: Padding(
padding: const Edgelnsets.symmetric(vertical: 200),
child: Column(
children: [

Container(
height: 200,
decoration: const BoxDecoration(

image: Decorationlmage(
image: Assetimage(‘'assets/images/app_icon.png’),
)

)

),

Text(

appTitle,
style: Theme.of(context).textTheme.headline5,

),

ElevatedButton(
onPressed: () => Navigator.pushNamed(context, loginRoute),
child: const Text('Login’),

),

ElevatedButton(
onPressed: () =>

Navigator.pushNamed(context, registerRoute),

child: const Text('Register’),

),

I ) )}
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DCT Client/lib/auth/login_widget.dart

import 'package:dct_client/services/auth_service.dart’;
import 'package:dct_client/services/token_service.dart';
import 'package:flutter/material.dart’;

import 'package:form_field_validator/form_field_validator.dart;

import '../logger.dart’;
import "../routes.dart’;
import "../utils.dart’;

import 'dtos/login.dto.dart’;

class LoginWidget extends StatefulWidget {
@override

_LoginState createState() => _LoginState();
}

class _LoginState extends State<LoginWidget> {
final _formKey = GlobalKey<FormState>();
final _emailController = TextEditingController();
final _passwordController = TextEditingController();

bool _passwordVisible = false;
static const _sizedBoxHeight = 30.0;

@override

void dispose() {
_emailController.dispose();
_passwordController.dispose();
super.dispose();

}
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Future<void> _login(BuildContext context) async {
try {
if (1_formKey.currentState.validate()) {

return;

}

final dto = LoginDto(
_emailController.text,

_passwordController.text,

);

final response = await AuthService.login(dto);
if (1Utils.isStatusCodeOk(response.statusCode)) {
ScaffoldMessenger.of(context).showSnackBar(
const SnackBar(
content: Text(
'Failed to login',
style: TextStyle(color: Colors.red),
)
)
)i
return;

}

await TokenService.saveToken(response.body);

Navigator.pushReplacementNamed(context, homeRoute);
} catch (e) {
logger.e(e);

ScaffoldMessenger.of(context).showSnackBar(
const SnackBar(
content: Text(
‘Try again later,

style: TextStyle(color: Colors.red),
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@override
Widget build(BuildContext context) {
return Scaffold(
body: Center(
child: Form(
key: formKey,
child: Padding(
padding: const Edgelnsets.symmetric(horizontal; 10),
child: Column(
mainAxisAlignment: MainAxisAlignment.center,
children: [
/Itodo: make own logo
const FlutterLogo(
size: 200,
),
const SizedBox(height: _sizedBoxHeight),
TextFormField(
decoration: const InputDecoration(
border: OutlinelnputBorder(),
labelText: 'Email’,
hintText: 'Enter your email’),
autofocus: true,
controller: _emailController,

validator: EmailValidator(errorText: 'Invalid email")),

const Divider(),
TextFormField(
obscureText: !_passwordVisible,
decoration: InputDecoration(
border: const OutlinelnputBorder(),
labelText: 'Password',
hintText: 'Enter your password',

suffixlcon: IconButton(
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icon: lcon(
_passwordVisible
? lcons.visibility
. Icons.visibility _off,
color: Theme.of(context).primaryColorDark,
)
onPressed: () {
setState(() {

_passwordVisible =!_passwordVisible;

b

controller: _passwordController,

validator: RequiredValidator(errorText: 'Invalid password'),

),

const Divider(),

ElevatedButton(
style: ButtonStyle(
backgroundColor: MaterialStateProperty.all(Colors.blug)),
onPressed: () => _login(context),
child: const Text(
'Login’,
style: TextStyle(
color: Colors.black,
fontWeight: FontWeight.bold,
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DCT Client/lib/auth/register_widget.dart

import 'package:dct_client/profile/enums/sex_enum.dart’;

import 'package:dct_client/services/auth_service.dart’;

import 'package:dct_client/services/token_service.dart';

import 'package:flutter/material.dart’;

import 'package:form_field_validator/form_field_validator.dart’;

import "../logger.dart’;
import "../routes.dart’;
import "../utils.dart’;

import 'dtos/register.dto.dart’;

class RegisterWidget extends StatefulWidget {
@override
_RegisterState createState() => _RegisterState();
}

class _RegisterState extends State<RegisterWidget> {
final _formKey = GlobalKey<FormState>();
final _emailController = TextEditingController();
final _passwordController = TextEditingController();
final _nameController = TextEditingController();
DateTime _birthDate;
Sex _sex;
bool _passwordVisible = false;

bool _repeatedPasswordVisible = false;

static const sizedBoxHeight = 30.0;

@override

void dispose() {
_emailController.dispose();
_passwordController.dispose();
_nameController.dispose();
super.dispose();

}
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Future<void> _selectDate(BuildContext context) async {
const maxHumanLifelnYears = 150;
final DateTime timePicked = await showDatePicker(
context: context,
initialDate: _birthDate ?? DateTime.now(),
firstDate: DateTime(DateTime.now().year - maxHumanLifelnYears),
lastDate: DateTime.now(),

);
if (timePicked != null && timePicked != _birthDate) {
setState(() {
_birthDate = timePicked;
b
}
}

Future<void> _register(BuildContext context) async {
try {
if (_formKey.currentState.validate()) {

return;

}

final dto = RegisterDto(_nameController.text, _emailController.text,
_passwordController.text, _birthDate.tolso8601String(), _sex);

final response = await AuthService.register(dto);

if (1Utils.isStatusCodeOk(response.statusCode)) {
ScaffoldMessenger.of(context).showSnackBar(
const SnackBar(
content: Text(
'Failed to register’,
style: TextStyle(color: Colors.red),
)
)
)i
return;

}
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await TokenService.saveToken(response.body);

Navigator.pushReplacementNamed(context, homeRoute);
} catch (e) {
logger.e(e);

ScaffoldMessenger.of(context).showSnackBar(
const SnackBar(
content: Text(
‘Try again later’,
style: TextStyle(color: Colors.red),

@override
Widget build(BuildContext context) {
return Scaffold(
body: Center(
child: Form(
key: _formKey,
child: Padding(
padding: const Edgelnsets.symmetric(horizontal: 10),
child: ListView(
children: [
/ltodo: make own logo
const FlutterLogo(
size: 200,
),
const SizedBox(height: sizedBoxHeight),
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TextFormField(
decoration: const InputDecoration(
border: OutlinelnputBorder(),
labelText: 'Email’,
hintText: 'Enter your email’),
autofocus: true,
controller: _emailController,
validator: EmailValidator(errorText: 'Invalid email’),
),
const Divider(),
TextFormField(
obscureText: !_passwordVisible,
decoration: InputDecoration(
border: const OutlinelnputBorder(),
labelText: 'Password',
hintText: 'Enter your password',
suffixlcon: IconButton(
icon: Icon(
_passwordVisible
? lIcons.visibility
: Icons.visibility_off,
color: Theme.of(context).primaryColorDark,
)
onPressed: () {
setState(() {
_passwordVisible = !_passwordVisible;

IOk

)l
controller: _passwordController,
validator: RequiredValidator(errorText: 'Invalid password'),

),

Ar1 7302.00.000 713

3MmH.

ApK. Ne dokym. Mionuc |dama

ApPK.

80




€L 000°00°20¢. LT

const Divider(),
TextFormField(
obscureText: ! _repeatedPasswordVisible,
decoration: InputDecoration(
border: const OutlinelnputBorder(),
labelText: 'Repeat password',
hintText: 'Repeat your password',
suffixlcon: IconButton(
icon: Icon(
_repeatedPasswordVisible
? Icons.visibility
. Icons.visibility_off,
color: Theme.of(context).primaryColorDark,

),

const Divider(),
TextFormField(
decoration: const InputDecoration(
border: OutlinelnputBorder(),
labelText: 'Name',
hintText: 'Enter your name’),

controller: _nameController,

validator: RequiredValidator(errorText: 'Invalid name'),

),
const Divider(),
Row(children: [
const Text(
'Sex’,
style: TextStyle(fontSize: 24),
),
const SizedBox(
width: 20,

),
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DropdownButton<Sex>(
value: _sex,
icon: const Icon(lcons.arrow_downward),
onChanged: (Sex newValue) {
setState(() {
_sex = newValue;
3
h
items: Sex.values.map<DropdownMenultem<Sex>>((Sex value) {
return DropdownMenultem<Sex>(
value: value,
child: Text(value.name),
)i
}.toList(),
),
D

const Divider(),

/I date picker

Center(
child: Text(
_birthDate == null
? 'Pick date'
. '${_birthDate.day}/${_birthDate.month}/${_birthDate.year}',
style: const TextStyle(
fontSize: 24, fontWeight: FontWeight.bold),
),
),
const SizedBox(
height: sizedBoxHeight,
),
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ElevatedButton(
style: ButtonStyle(

backgroundColor:

MaterialStateProperty.all(Colors.lightBlueAccent)),

onPressed: () => _selectDate(context),
child: const Text(

‘Select birth date’,

style: TextStyle(

color: Colors.black,

ElevatedButton(
style: ButtonStyle(
backgroundColor:
MaterialStateProperty.all(Colors.lightGreen)),
onPressed: () => _register(context),
child: const Text(
'Register’,
style: TextStyle(
color: Colors.black,
fontWeight: FontWeight.bold,
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DCT Client/lib/location/map_widget.dart

import 'dart:async’;

import 'package:dct_client/jobs/get_status_and_locations.job.dart'",;
import 'package:dct_client/jobs/send-geodata.job.dart’;

import 'package:dct_client/logger.dart’;

import 'package:flutter/foundation.dart';

import 'package:flutter/material.dart’;

import 'package:geolocator/geolocator.dart’;

/I import 'package:google_maps_flutter/google_maps_flutter.dart’;
import 'package:google_maps_flutter _heatmap/google_maps_flutter_heatmap.dart’;

import 'package:wakelock/wakelock.dart’;

import '../constants.dart’;
import "../push_notifications.dart’;
import 'dtos/get_locations.dto.dart’;

import 'enums/crowd_status_enum.dart’;

class MapWidget extends StatefulWidget {
const MapWidget();

@override
_MapWidgetState createState() => _MapWidgetState();

}

class _MapWidgetState extends State<MapWidget> {
StreamSubscription<Position> _positionStreamSubscription;
Position _position;
CrowdStatus _status;

final Set<Heatmap> _heatmaps = {};

final Set<Circle> _circles = {};
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Color _resolveStatusColor() {
switch (_status) {
case CrowdStatus.good:

return Colors.green;

case CrowdStatus.ok:

return Colors.yellow;

case CrowdStatus.bad:

return Colors.red;

default:

return Colors.red;

@override
void dispose() {

if (_positionStreamSubscription != null) {
_positionStreamSubscription.cancel();
_positionStreamSubscription = null;

}

Wakelock.disable();

super.dispose();

}

static Set<Heatmap> _createHeatmapsFromLocations(
List<LocationDto> locations) {
return locations.asMap().entries.map((entry) {
final | = entry.value;

final i = entry.key;
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Future<void> _sendNotification(CrowdStatus newStatus) async {
try {
if (_status != null && newStatus != _status) {
await scheduleNotification('Crowd status changed!);
}
} catch (e) {
logger.e(e);
}
}

Future<void> _geodataL.istener(Position position) async {
if (mounted) return;

if (position == null) return;

sendGeoData();

final dto = await getStatusAndLocations();
if (dto == null) return;

await _sendNotification(dto.status);

final heatmaps = await compute(_createHeatmapsFromLocations, dto.locations);

intervalDuration: sendGeodataDurationInverval)

listen(_geodataL.istener);
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static List<WeightedLatLng> _createPoints(LatLng location) {
final List<WeightedLatLng> points = <WeightedLatLng>[];
for (vari=-1;i<=1;i++) {
for (varj=-1;j<=1; j++) {
points.add(_createWeightedLatLng(
location.latitude + i, location.longitude + j, 1));

return points;
}
setState(() {
_position = position;
_status = dto.status;

_heatmaps.clear();

_heatmaps.addAll(heatmaps);

_circles.clear();

_circles.add(Circle(
strokeColor: Colors.blue,
center: LatLng(position.latitude, position.longitude),
radius: dto.radius,

circleld: Circleld(‘radius-circle)));
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@override
void initState() {
super.initState();

Wakelock.enable();
_positionStreamSubscription = Geolocator.getPositionStream(

desiredAccuracy: LocationAccuracy.best,

static WeightedLatLng _createWeightedLatLng(
double lat, double Ing, int weight) {
return WeightedLatLng(point: LatLng(lat, Ing), intensity: weight);
}

@override
Widget build(BuildContext context) {
if (_position == null) {
return const CircularProgressindicator(

valueColor: AlwaysStoppedAnimation<Color>(Colors.blue));

return Scaffold(
body: Container(
color: _resolveStatusColor(),
child: Padding(
padding: const Edgelnsets.all(12.0),
child: GoogleMap(
initialCameraPosition: CameraPosition(
target: LatLng(_position.latitude, _position.longitude),
zoom: defaultMapsZoom,
)
myLocationEnabled: true,
circles: _circles,

heatmaps: _heatmaps,
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1 3AT'AJIBHI HOJIOKEHHA

1.1 TIloBHe HaiiMeHYBaHHSI CHCTEMHM Ta il YMOBHE IO3HAYECHHS

IToBHe HaliMeHyBaHHA cucTeMu: «IHopmarliiiiHa cucTeMa 3 BHSIBJICHHS
HEOE3MEeYHUX MICIh CKYITYCHHS BETMKOT KITLKOCTI JIFOJCH.

YMmoBHe mo3HaueHHs: «Dangerous crowds tracker».

CxopoueHna HazBa: «DCT».

1.2 HaiimeHyBaHH$1 opraHizauii-3aM0OBHHUKA Ta OpraHi3auiii-y4yacHHUKIB

pooirT

3aMOBHUKOM TIpOEKTy € Kadeapa aBTOMAaTH30BaHUX CHCTEM OOpOOKHU
iH(dopmarlii 1 ynpabiiHHS (aKyJabTeTy 1HQOPMATUKH Ta OOYMCIIOBAIBHOI TEXHIKU
HarionanpHOro TEeXHIYHOTO YyHIBepcuTeTy YkpaiHu «KHiBChKUII MOTITEXHIYHUN
1HCTUTYT IMeHI Irops CikopchbKOro».

IIpencraBHuk 3amoBHMKA: bakiian Irop BeeBononosuu.

Anpeca 3amoBHuKa: M. KuiB, nip. I[lepemoru 37, kop. 18.

Po3po6uukom cucremu € cryaeHt rpynu IC-73 xadbenpu ABTOMATH30BaHUX
cucteM o00poOku iHdopmarii Ta ynpaBmiHHS ~HarioHambHOTO  TEXHIYHOTO
yHiBepcuTeTy Ykpainu «KuWiBChbKHMW MOMITEXHIYHUWA 1HCTUTYT 1MeH1 Irops
Cikopcrkoro» Benukuit Jlanuino €BreHoBuy.

1.3 TIlepenik 10KyMeHTIB HA MiACTaBi IKUX CTBOPIOETHCHA CHCTEMA

3aBgaHHs Ha JAWIUIOMHUM TPOEKT € IMIJCTaBOIO MJisi PO3POOKH CHUCTEMH
«Indopmariiina cucrema 3 BHUSBICHHS HEOE3MEUHUX MICIh CKYMYECHHS BEIUKOl
KUIBKOCTI JTFOJEI.

1.4  TlaaHoBi TepMiHM NMOYATKY i 3aKiHYeHHS POOOTH 3i CTBOPEHHS

CHCTEMU
[InanoBwuit Tepmin movatky poOit Haja cuctemoro — 18.04.2021.

[InanoBwuit TepMinH 3aBepieHHs poOiT Haa cucteMoro — 04.06.2021.

ApK.
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2 NPU3HAYEHHSA I IIJII CTBOPEHHSA CUCTEMHU
2.1 Tlpu3HayeHHSI CHCTEMH

[IpuzHaueHHAM pPO3POOKH € CTBOPEHHS MOOUIBHOTO 3aCTOCYHKY Ta

iHpopMaIifHOT CHUCTEeMHM 3 BHSBICHHS HEOE3MEYHUX MICIb CKYIMUEHHS BEIUKOl

KUTBKOCTI JIIOJIEH Ta pO3paxyHKy IHAUKaTopa Oe3MeKH Ha BHUMAAOK BIPOTLAHOTO

3aXBOPIOBAHHS BipycaMH, 30kpema kopoHaBipycomM SARS-CoV-2.

2.2 Ilii cTBOpeHHs CHCTEMH

ine po3po0OKH - MOMNEPEKEHHSI MPO CKYMYEHHS JIOJEH, Kl MOXYTbh OyTH

IPUYMHOIO 3aXBOPIOBaHb BIPYCiB, 30KpeMa kopoHasipycy SARS-CoV-2

3aayl CUCTEMH CKJIATAIOTHCS 3:

- PO3pOOKH CEepBEPHOT YACTUHHU, TPOCKTYBaHHS 0a3U JaHUX;

- peanizalii apTeHTU(DIKaIT Ta aBTOPU3AIIii;

- PO3pOOKH MOOIITEHOTO 3aCTOCYHKY;

- peanizalii nepejavi reoIaHuX 13 3aCTOCYHKY;

- po3po0OKu iHTEpPelicy 3 BUSBICHUMH MICISIMU CKYITUCHHS JIFOJIEH;

- peanizaiii aJropuTMy pO3paxyHKy IHAMKATOpa OE3MEeKH Ha OCHOBI

AHOHIMHUX I'€0/IaHUX KOPUCTYBAayiB;

- BIIKpUTHX MacCUBax JaHUX Ta PO3POOKU BHECEHHS MEAUYHUX MMOKA3HUKIB

Ta 3arajJibHUX JaHUX KOPHUCTYBauda.
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3 XAPAKTEPUCTHUKA OB’€EKTA ABTOMATM3AIIIL
O06’exToM aBTOMaTH3allli € MPOIEC BHU3HAUEHHS Kjacy HEOE3MEeKH BEIMKHX
ckymueHb Jroneil. 1o 3aBepiieHHIO poOOTH OTPHUMAEMO CUCTEMY, KA JIO3BOJHTH

BUSIBJISITH CKYITYCHHSI JIIOJICH Ta CUTHAII3YyBaTH PO HEOE3MEKy.
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4 BUMOI'M A0 CUCTEMHA

4.1 BuMoru a0 cCUCTeMHU B IIJIOMY

Jlns GyHKIIIOHYBaHHS CUCTEMHU HEOOX1THO MaTH CEpBEp Ta JIeKiIbKa KIIEHTIB 31
CKa4aHHUM 3aCTOCYHKOM.

Cucrema moBuHHa OOpOOIIOBATH BCl BHUKJIIOYHI CHUTYyallli, IIO TMOB’S3aHi 3
HEKOPEKTHUMH OTPHMMaHMMM JaHUMH. YCl JaHl y cuCTeMl € KOH(DIACHIIIHHOIO
iHpOpMaITI€IO 1 HE MOXKYTh OYTH pPO3TOJIOMICHUMH.

Cucrema MoBHHHA aJIEKBAaTHO pearyBaTH Ha MMOMUJIKM 3aCTOCYBaHHS, BUIaBaTH
BIJIMOBITHI TTOB1JIOMJICHHSI KOPUCTYBaYi Ta JIOTYBaTH iX.

CucrteMa Ma€e TOKEH aBTOpHU3allii, IKUI aBTeHTU(IKYE KOPUCTyBaya.

4.2 Bumoru 10 QyHKIiOHAJBLHUX XapPAKTEPUCTHK

Cucrema NoBMHHA BUKOHYBATH HACTYITHI (PYHKIIIi:

- aBTEHTH(iKallisl KOPUCTYBayiB;

- TeperJisajl Maru 3 TeIJIOBUMHU KapTaMu HeOe3IeK;
- Meperysij Ta peaaryBaHHs mpodiro;

- TIeperJisij Ta pelaryBaHHs MEIUYHUX MTOKA3HUKIB.

4.3 Bumoru a0 BuaiB 3a0e3ne4eHHs

[npopmariitna cuctema CKIagaeTbcsi 3 0araThbOX KOPUCTYBAI[bKMX KIIIEHTIB
(Trenedonn yu HOYTOYKH) Ta CEPBEPY.

Bumoru 1o cepepy:

- Henrtpansauit nmporecop 3 yactotoro 1 ['TI] yu moryxHimmii;
- omnepartuBHa nam’sTh 00’eMom 512 MBb uu Gimbiie;
- 10 I'b BUIBHOTO JUCKY.
KopucrtyBau mae matu tenedon 3 GPS naBiraropom abo HOyTOYK.
Bumornu no kiienra:
- sdk Bepcis Android — 16;
- deployment target Bepcis [0S — 9;

- google chrome.

ApK.
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5 CTAJIIl TA ETAIIK PO3POBKHA

VY tabauni 5.1 HaBeieHO KaJleHIapHUM IJIaH PpOOIT Ta TEPMIHU iX BUKOHAHHS.

Tabmuis 5.1 — KanennapHuii iaH BUKOHaHHS POOIT

No Ha3zea emany Tepmin
6UKOHAHHA
1 BuBYeHHS peKOMEHI0BAaHOI1 JIiITEpaTypH 12.02.2021
2 AHaJi3 ICHYIOUHX aHAJIOTiB 20.02.2021
3 [TocTanoBka Ta hopmainizaliis 3aaadi 03.03.2021
4 Po3pobka 1H(opMaliiitHoTO 16.03.2021
3a0e3MeYeHHs
5 Anroputmizariis 3a1a4 20.03.2021
6 OOrpyHTYyBaHHS BUKOPHUCTOBYBAHUX 29.03.2021
TEXHIYHHUX 3aC001B
7 Po3pob6ka nmporpamuoro 3abe3rneueHHs 14.04.2021
8 HamnaromkeHHs mporpamu 22.04.2021
9 Bukonanus rpadiyHuX TOKYMEHTIB 29.04.2021
10 OdopMiieHHS TOSICHIOBAIBHO1 3aITUCKH 04.05.2021
11 [Tomanns JI1 Ha monepenHiii 3axuct 14.05.2021
12 ITonanus 11 Ha OCHOBHMI 3aXUCT 04.06.2021
13 [Tomanns 11 penensenry 07.06.2021
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6 MOPSJIOK KOHTPO.JIIO TA IPUHAMAHHS CUCTEMHU
JIiist mepeBipkrd poOOTH MPpOTpaMHOTO 3abe3nedeHHsT 1HPOPMAIIHOI CUCTEMU
Oyne BUKOHAHO psl (YHKIIOHATbHMX TecTiB. PoOoTa Iux TeCTIB HaIllJieHa Ha
NepeBipKy MPaBUIBHOCTI POOOTH KOMIIOHEHTIB CUCTEMH Ta 3aCTOCYBAHHA ii B IJIOMY.
Takox mepeBipseTbCs BUKOHAHHS NIEPETyMOB TECTOBHX CIICHApIiB, TPOrOHKA IOHIT Ta

e2e TECTIB.
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+ id: number

+ name: string

+ birthDate: string

+ email: string

+ passwordHash: string
+ foken: siring

+zex SexEnum

+ location: UserLocation

+ status: UserHealthindicator

+ makePasswordHash: (password: string): string

+ makeRandomToken: (): string

&

UserLocation

UserHealthindicator

+ userld: number
+ point: Point

+ user: User

Enum SexEnum

+ userld: number female
+ status: HealthStatusEnum male
Enum HealthStatusEnum

unknown

infected

recovered

vaccinated
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> AuthService logind ) > AuthService loging) >
| |- auth token-----=========-=------ Al = auth token-=---=-==----==----oo-.
i L L
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GeolocationService sendGeoDatal) > LocationsService savelocation(————————»
e~ - o cmmmm e D0 O = m = m e e i L L L bbbt refurn(j-------===-====-==-=---
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GeolocationSenvice getStatusAndLocations() > LocationsService gefLocations()————————»
- - LocationsResponseDto - - - -------—----- (- LocationsResponseDto - ----------nnn-
T LI LA
i ] i
] 1 L
ProfileService getProfile() > ProfileService getProfile))————
* __________________ FmﬁIERESpGnSEDtD‘ _________________ * ______________ FmﬁIERESpUHSEDtD ________________
||
i L LA
i ] i
] 1 L
FrofileService updateProfila) > ProfileService updateProfile)—
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HealthService getHealth() » HealthService getHealth(———
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T L L
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HealthService updateHealth() » HealthService updateHealth(————»
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