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Yuxynoe Ilaéno Onexcanoposuu
Hauyionanvnuii yrisepcumem «Odecoka 0puduuta akademisi»,
douenm Kagedpu npozpamHoi iHxeHepii, KAHOUOAM MexXHIUHUX HAYK, 00UeHm

KIIEHTChKA YACTUHA IHOOPMAIINHOI CUCTEMU
BEBCKPAIIIHTY TA AHAJII3Y BIOTYKIB

B ymMoBax BIMCOKOI KOHKYPeHIIii Ha pMHKY aBialiepeBe3eHb sIKICTb 00CTyroByBaH-
H# MIACKUPIB € KII090BUM (pakTopoM GOpMyBaHH:A pemyTalil aBiakoMmaHiit. Binry-
KU K/IEHTIB MyOiKyI0ThCS Ha YMC/IEHHNX BeO-IaTdopMax y BeMKUX obcsArax, 1o
YHEMOXX/IMBITIOE iX py4HuUIt aHasIi3. Bunnkae nmorpe6a y crerianisoBaHuX MporpaMHuX
PpillleHHSIX [/Is1 aBTOMATH30BaHOr0 300y Ta aHA/TITUYIHOI 0OPOOKY LIMX HaHMUX.

MeTo0 pobOTH € IPOEKTYBAHHA Ta PO3pOOKa KIIEHTCbKOI YacTMHM iHpOpMa-
uirtaoi cucremu (IC) Be6c1<paniHry Ta aHaJIi3y BifTyKiB aBiaKOMIIaHiil Ha wrargopmi
.NET MAUI 3 BukopucTaHHAM natrepuy MVVM.
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It po3pobKy BUKOpUCTaHa KI€HT-CepBepHa apXiTeKTypa 3 PO3MEXYBaHHIM
BigmosiganpHOCTelt. Knientcbka yactuna IC peanisoBana Ha NET MAUI, mo 3a6e3-
Ievye Kpoc-mnarpopMeHHICTb.

CrpoekToBaHa MOJie/b pOJieil KOPUCTYBadiB (aIMiHICTpaTOP, aHAMIITUK, KOPUCTY-
Bay) 3 BIIIOBIZHMMY PiBHAMM JOCTYILy POPMYE OCHOBY CHCTeMU Oe3IeKN Ta eproHo-
Miky iHTepdicy. ApXiTeKTypa KIEHTChKOI YaCTMHM BK/IIOYAa€ ONTMMi30BaHi Mopesi
JAHUX, CrieniazisoBaHi g HoTpeby BifOOpa’keHHS Ta JIOKaIbHOrO 30epiraHHs, II0
T03BOJIAE MiHIMI3yBaTV OOMIH JaHUMM 3 CEPBEPOM.

ITpoekTyBaHHs MOAY/Isl KepyBaHH: BeOCKPAIIiHIOM Ta reHepauil 3BiTiB BU3HAYM-
1o iHTepdeiicHi MexaHi3MM /1 eeKTUBHOI B3aEMOJil KOPUCTYBa4a 3 CepBEPHUMMU
mporecamn. CucreMa KelllyBaHHA Ta 0(IaiiH-poOOTH, 110 3aCHOBAHA Ha IBOXPiBHE-
BOMY IifiX0fji, Ma€ 3ab6e3neunTy MBUAKUI TOCTYI IO JAHUX Ta OOMeXeHy (PyHKIIi-
OHAJIBHICTD 32 BifJCYTHOCTI MepeXeBOro 3 €fHAHHS, 10 € KPUTUYIHO BAXIMBUM IS
MOOITBHIX 3aCTOCYHKIB

Ins noxanbHOro 30epiraHHsA gaHuX Bukopucrano SQLite, aist poboru 3 API -
Refit, gst peanizanii MVVM - CommunityToolkit. Mvvm. Hasirarito peanisoBano
gepes Shell, o 3abesmnedye LeHTpaTi30BaHe KepyBaHHSA MapIIpyTaMy Ha OCHOBI
URI

PeanizoBaHo K/II040Bi MexaHi3MM, 1[0 CTAHOB/IATb OCHOBY (PYHKILIOHa/IbHOCTI
3aCTOCYHKY, 30KpeMa Ipoliec KepyBaHHs BeOCKPAIiHIOM i3 IonepegHb010 06p0o6-
KOIO TEKCTY, a TAKOXX MOJIY/Ib Bidyasisalii pe3y/lIbTaTiB aHa/li3y Ha OCHOBI JIOKa/Ib-
Hoi B/I.

CHpoexToBaHO Ta peani3oBaHO CiM OCHOBHUX eKpaHiB IC: apropusanis, maHenb
KepyBaHH:, NeperyiAf Biarykis (puc. 1), kepyBaHHA BeOCKpAIliHIOM, aHaIiTUYHA TTa-
Hesnb (puc. 2), koHpirypauiitauit nentp (puc. 3) ta nosigka. KoxxHa cTopinka pospo-
671eHa BifmIoBifgHO o npuHIVIiB MVVM, 3a6e3medye iHTYITHBHO 3pO3yMiTy B3aEMO-
A0 Ta afjanTUBHE BigoOpakeHHs AaHuX. [HTepdeiic MiCTUTD efleMeHTH Bisyamisaril
cratuctuku (mporpec-6apu, KapTku, Tabaniii) 6e3 BUKOPUCTAHHS 30BHIIIHIX 6i6mi-
OTEK Jjiarpam.

CropiHKa aHaMTHKM OTpUMYE AaHi 3 nokambHOI SQLite-6asy Ta BUKOHYE poO3-
PaxyHOK TPbOX OCHOBHMX METPMK: SIKICTb JaHMX (BiJICOTOK BIATyKiB, OUMIIEHNX Bif
HTML/URL apredaxTiB), eMoLiliHuUII iHeKc (YacToTa 3HaKiB OKJIMKY Ta eMOfi3i, HOp-
matisoBana 1o mkasu 0-10) Ta yacTka mabIoHHUX Bigrykis («Bce gobpe», «PekomeH-
IYI0»).

Bisyanisamito peanizoBaHO BUKIIOUHO HasBHMMM 3acobamm NET MAUI
(ProgressBar, Grid, Frame, CollectionView) 6e3 BuKOpycTaHHA 30BHIlIHIX 6i6mioTek
Jiarpam, 1o 3a6e3neqye JIETKICTD MiJTPUMKM Ta BUCOKY IIBUAKO/IIO.

PeasnisoBaHO aCMHXPOHHUIT MeXaHi3M KepyBaHHA BeOCKpPAIiHIOM i3 6/I0KyBaHHAM
iHTepericy, reHepaliielo yHiKaIbHUX ifeHTH]IKaTOPiB 3aBaHb Ta BiOOpakKeHHAM
nporpecy. CTBOpeHO MOAY/Ib Bisyasisalil pe3ynbTaTiB aHasi3y Ha OCHOBi JIOKaIbHOI
SQLite-6a3u 3 po3paxyHKOM eMOLiITHOTO iH/IEKCY, IKOCTI JAHUX Ta BiICOTKA IA0/IOH-
HUX BifiTyKiB.
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Puc. 1. Ilepernsp Biarykis 3 Gpinprparnero y pexmmi ciTka/CImcox

s T o X < = o X

{al Ananitvka (36 Biarykis) {al Ananituka (36 Biarykis)

N\ Wabnowuui sigryxu

W.-I-I- 100% -0.3 %

= Haiiuacriwi wabnonu:
« Biguinwii Cepsic, WCTWi AiTaK, nyHKTyansHicTs Lufthansa

4 ficre panmx « 3aTpwxa peficy wa 3 roaMHH, NOraKa Kowywixauia Ryanair
« Cepeayiicepsic, crangapmi ywosn Wizz Air
HTMUURL wym 97% « Uyaoewi Aocsia, Apyxii nepcoran Turkish Airines

« BTpavenwii Garax, Aosri uepry British Airways
Oungeno: 1 siaryxis

TripAdvisor Sitrax Google
. o °

24 MNopisHanua asiakomnaniii

Asiaxomnanin Peiiunr  Emouit Wabronw
Q Enorsliinni ngenc Ryanair 44 % 346 100%
Ryanair 34/10 & Lufthansa T1x 006 100%
Wezak 2810 & Wiz Air 6% 286 100%
Luftha 0,0/10

shad /10 & Turkish Aiines T1x 006 100%

Turkish Airlines 0,0/10 &

British Ai 49 % 006 100%
British Airways 0,0/10 &

i 1
o 0e Air France 2% 006 00%
e 00110 & KM 6% 006 100%
Cepeppii inaexc: 0,9/10 &

1§l Besoro npoawanizosaro: 36 siaryxis v,

Puc. 2. Cropinka aHanmiTUKM 3 Bisyanisaliero MeTpuK
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€ Temm inepdeiicy
énﬁ én& ° .
Coina Cucrena
| [} o
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v AawinictpaTop -
Asarap: i Asatap:  Cnocrepirau Niwe Wi-Fi [ o)
— —
Gonosa crxposisain O
o 11022026 1423
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4 HanawryBaHHa cuctemmn 4 HanawrtyBaHHs cuctemn % HanawrtyBaHHs cuctemm
Toway
M Kepysauna kewem B Kepysamns kewem 120 ceryun
Poamip kewy 245MB Poauip kewy 245MB pexim: Q) flemo O Npogakwn
Biarykyt & kewi 36wr Biaryxu & kewi 36wr

4 Bomarxosi moxmsocti

§ Hanawrysanua API § Hanawrysauns API
£ Crosiuena gy @ Mosa ¥
APIURL:  hitpsi/apimingsentiment.com/vi APIURL:  hitpsi/apiingsentiment.com/v1 el P e
APIKey:  weee . APIKey: | 30cea  Gopmargarn v & Bamora v
- oMM ER
BuGepirs Taiivayr 60 cexyna
Taiiwayr: Taiivayr:

1 120 cexyna

pocn Q) Aevo © Monarn poan Q) Aewo © Meosaru
Bepcin

Puc. 3. Cropinka KOH}IrypauiifHoro HeHTpy

Ha cropinni neperisafy BifrykiB peanisoBaHO THY4Ky cucteMy ¢inbrpanii 3a
TEeKCTOM, aBiaKOMIIaHi€l0 Ta TOHaNAbHICTIO. PiNbTpallii BUKOHYETbCA Ha CTOPOHI
KTi€eHTa 6e3 JONAaTKOBMX 3aNUTIB 10 6a3y JaHUX, 10 3abe3edye MUTTEBY peaKIiio
iHTepdeiicy.

Jnsa mepeBipky IpanesfaTHOCTI KiaieHTcbKoi yactunu 1C mposeneHO (byHKuio-
HajIbHe TeCTYBAaHHSA OCHOBHMX MOJY/IB 3aCTOCYHKY. TecTyBaHHA 37iliCHIOBamoCs B
IeMO-peXIMi 3 BUKOPYCTAHHSAM JIOKa/IbHOI 6a3n jarux SQLite, HamoBHeHOI 36 TecTo-
BUMM Bifrykamm s imecty asiakommawiit (Lufthansa, Ryanair, Wizz Air, Turkish
Airlines, British Airways, Air France, KLM). I[IpoBezeHo TectyBaHH: 49 cueHapiiB mis
LIECTY MOJAYIB. YCi clieHapii BUKOHAHO YCIIIIHO, KPUTUYHUX IIOMMUIOK HE BUABJIEHO.
[linTBEpIHKEHO KOpPEKTHE Bi;[06pa>1<eHHH IAHNX 3 JIOKa/JIbHOI 6asm, TIpale3/jaTHICTh
¢binbTpiB, MexaHi3MiB CKpaIiHTy Ta Bisdyasisauii aHamiTHKM. 3aCTOCYHOK 3abe3mneuye
cTabinbHy po6OTY B IeMO-PeXXUMi Ta TOTOBUI 10 iHTerpanii 3 peanpaum API.
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Pospobrena kmienTcbka yactuHa [C BifIIOBiZae BMMOraM TEeXHIYHOTO 3aBJaHHS,
3abesmnevye 3py4yHuii intepderic JyA aHami3y aBialliifHUX BifTYKiB Ta MOXe OyTI BU-
KOpJCTaHa aBiaKOMITaHiAMM JI/I1 aBTOMATM30BaHOTO MOHITOPMHTY penyTallil, aHami3y
TOHAJIBHOCTI BiffTYKiB Ta BUsIBIEHH: IpO6/IeM B 00CTyroByBaHHI acaXkupis.

3aCTOCYHOK CKOpOYY€ 4ac aHaITHYHOI 00pOOKN HaHMX, He oTpebye KoMepliii-
HOTO IIPOrPaMHOrO 3abe3ledyeHHs Ta TOTOBMII /10 iHTerpalii 3 peajbHUM IPOrpaM-
HUMM iHTepdeiicaMn. ApXiTeKTypHi pillleHHs Ta IpaBuia 0OPOOKU TEKCTY MOXYTb
OyTV BMKOPUCTaHi AK OCHOBA /I BIIPOBAJKEHH: MOJie/Iell MAIIVHHOTO HaBYaHHA Ta
B OCBITHIX ITi/IsX.
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ITep6una FOpiii Bonooumuposuyu
Haujionanvnuii ynisepcumem «O0decoka 10pudu4Ha axaoemis,
douenm Kapedpu nPpozpamHol inxeHepii, KaHOUOAM MeXHIUHUX HAYK, 00UeHM

IMPOBJIEMU ITIOJATBIIOIO PO3BUTKY BA3 JAHMX NEWSQL

ITpoTsroM OCTaHHIX JeCSATUIIITh, KIIOYOBUM JOCATHEHHSM y pillleHH] mpo6memu
«BEJIMKUX JJAHUX» CTAJI0 CTBOPEHHs a/IbTEPHATUBHUX TEXHOJIOTIN 6a3 JaHMX, CIeri-
QJIBHO CTBOPEHUX AjIs1 0OpOO/IeHHs Be/MKUX 006’€MIB MaoOCTPYKTypoBaHoi iHop-
manil. [lo ix cxmany BigHOCATb 6asy manmx Tuny NoSQL ta NewSQL. basu maHux
NoSQL cTBOp1oBanuch Ha OCHOBi PO3NOMiZIEHNX iHTe/IeKTyaIbHMX THYYKMX IapajirMm
i 6ymm opieHTOBaHI Ha BTiNEHHS y XMapHO-Opi€HTOBaHi apxiTektypu. B ix ocHoBy
6yno sakmaseno Teopemy CAP (Consistency, Availability, Partition tolerance) [1], saxa
nepez6adae HasIBHICTb KOMIIPOMICY MDK Y3TOMKEHICTIO, JOCTYIIHICTIO Ta CTIMKICTIO
B posmnofineHnx cucreMax. basu manux NewSQL, Ha Bigminy Big NoSQL, 36epira-
1otb ceMaHTNKy ACID (Atomicity, Consistency, Isolation, Durability) [2] i, B To1 ke
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