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AHOTAIISA
B npomy OakanaBpcbkoMy AMIUIOMHOMY MpPOEKTI OyJl0 peai3oBaHO
MOOUTBHUNA 3aCTOCYHOK.
Jlany nmporpamy Mo>kHa BUKOPUCTOBYBATH JIJIsl HABYAHHS HAIMCAHHSI 3aITUTIB
SQL Ta oTpumaHHs MPaKTUYHOTO AOCBiAY poOOTH 3 0azamu AaHuX. MOXIUBICTH
30epiratu iHQopMaIlito, OOPOJIATH 11 Ta JUIMTUCS HEIO Y COLIAIbBHUX MEpPEekax.
3acrocyHok Hamucan /s miatgopmu Android va mosi mosi Java ta Kotlin.

Kiro4oBi cioBa: MoOuUTbHMI 3acTocyHOK, SQL, Java, Kotlin.

ANNOTATION
The mobile application was implemented in this bachelor's degree project.
You can use this program to learn how to write SQL queries and gain hands-
on experience with databases. You have the ability to store information, process it
and share it on social networks.
The application is written for the Android platform in Java and Kotlin.

Key words: mobile application, SQL, Java, Kotlin.
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1 HAUMEHYBAHHS TA OBJIACTH 3ACTOCYBAHHSA

Ile TexHiuyHe 3aBOaHHS TIOMIUPIOETHCS HA PO3POOKY 3aCTOCYHKY IS
HaBUYaHHS B3aeMojli 3 06a3ot0 maHux. OOIacTh 3aCTOCYBaHHS: JOJATKOBUNA METO

OTPUMAaHHS MPAKTUYHUX 3HAHb 3 pOOOTOIO 3 0a3010 TaHUX.

2 IMMIACTABUA IJIA PO3POBKH

[TincraBoto jyist pO3pOOKH TaHOI CUCTEMU € 3aBAaHHS JJIi BUKOHAHHS poOOTH
KBaJT(P1KaL1i{HO-OCBITHHOTO piBHSA «bakanaBp IH)XKeHepili  MpOrpaMHOTo
3a0e3nedeHHs», sSkuil OyB 3aTBep/keHuid (daxkynpreToM “lHPopmaruku Ta
00UHCITIOBAIBLHOT TEXHIKK Kadeaporo o0UuuCIoBaIbHOT TexHIKM HarioHaasHOTO
TEXHIYHOTO YHiBepcuteTy YKpainu «KuiBcbkuii [loniTexHiuHMi THCTUTYT M. [rops

CikopChbKOTOY.

3META TA IPUBHAYEHHA PO3POBKU

MeToro 1aHOTO MPOEKTY € PO3pOOKA 3aCTOCYHKY JIJIsi HABYAHHS B3a€EMO/IIT 3

0a3010 JaHuX.

4 17’KEPEJIA PO3POBKHA

JlxepenoM po3poOKHM € HayKOBO-TEXHIUHA JITEpaTypa IO KOMIT IOTEPHHX
MepeXxax 1 JWCTAHIIMHOTO HaBUYaHHs, IyOdiKamii B TEpPIOJUYHUX BHJIAHHSX,
TOBITHUKH 1O TIaThopMax NUCTAHIIMHOTO HaBYaHHS, IMyOsikallii B [HTEpHETI 3 1IUX

ITUTAaHb.

S TEXHIYHI BUMOI'N

5.1. Bumoru 10 npoayKTy, 0 PO3POo0JIsIEThCS

» CtBopeHHs 0a3u JaHUX 3a IOIIOMOTOI0 rpadidHoro iHTepderncy

* OHoBieHHS psAKY TaOnauil 0a3u JaHUX 3a JIOMOMOTOK rpadiyHOro
iHTEpdeiicy

* JlomaBaHHs psAAKy TaOauill 0a3u JaHMX 3a JOTOMOTOI TpadiyHOIO
iHTepdeiicy

* Bupanenus psaxky tabmauii abo TabauI0 0a3u AaHUX 3a JOTOMOTOIO
rpadidHoro iHTepderncy

* Buxopucranusa Bcix MmoxiauBocTedt SQL, mo miarpumyetses CYB/I

Apk.
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SQLite

* ExkcnoprtyBanus tabnuii 6a3u ganux y ¢opmarti JSON ta CSV

« KacTomizanis 30BHIIIHBOIO BUTIISAY 1HTEp(deiicy KoprcTyBayda

5.2 BuMoru 10 anapaTHoi YaCTUHH

*  Mo06inbuuii npuctpiit Ha Android 6.0 Ta Buie

* OmnepatuBHOi naM’gT1 He MeHIIe 512 MoGauT.
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HEPEJIIK CKOPOUYEHD
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JavaScript
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BCTYII

B cydanomy cBiti iH(opMalist 1yKe BaKIIMBa BAJIIOTA, il BU3HAIOTH Y KOKHOMY
KyTOUKY cBITY. He mpocTO Tak TOBOPSITH, 110 XTO BOJIOAIE 1H(OPMALIIEIO, TOW BOJIOAIE
yCIM CBITOM.

Konuce naBHO, droauHa BiAKpWIIA MOJYM s, TIOTIM MPUTOJOBYBaia 3100uY,
oTpuMaia HEOOXIAHI MOXXHMBHI PEYOBMHM MJid OpraHiamy, aias Toro mo O
NPOJOBXKYBATH KUTH. 3POOUBIIH 1€, JTIOACTBO MOYAIO IUTUTHCS Ii€i HOBUHOIO —
CMakeHe M'SICO CMauHille Ta MOXHUBHIMIE 3a cupe. Yac mokaszas, 1o iHdopmais
KOYyBaJia 3 BYCT B BYCTa, 3 4aCOM abM HIYOr0 HE 3a0yTH Ta HE BUKPUBIISATA OTPUMAaHI
3HAHHS — M0YAJIOCh 3aHOTYBaHHs 1H(OopMaIlii. 3 po3BUTKOM MUCEMHOCTI, IHpopMaIlis
noyaia 30epiratucs y KHUrax Ta TakK 1 pO3MOBCIOJKYBATUCS. Y CBITI Jyke Oarato
pi3HOMaHITHOI 1HoOpMalii, i moTpidHO 30epirath, a BXKE TYT Ha JIONOMOTY
NPUXOJSTh MallIMHA — HAWKpaIli TOMIYHUKH Jitofiel. Hikonn He minBeayTh, 3aBKIN
yce maMm’siTaloTh, SKIIO KOPUCTYBA4 MPABUIBLHO TIOCTABUB 3a7auy JIJIsi KOMIT IOTepa.
A BXe TYT ITOCTa€ MUTaHHA SIK came ToTpiOHO 30epiraTu iH(opMmariito Ta Je.

BigmoBiges mpocta — y 6a3i manux. Illo me Ttake? lle 3i06pana Komjekiris
iHdopMalrii, ska 30epiraeTbcs AyKe JOBro, a 1ii KepyBaHHSA BITOyBa€TbCs 3
JIOTIOMOTOI0 cHcTeMH yripaBiinHs 6azamu nanux. CYIb BUKOpPHCTOBYIOTHCS BCIOIU
BiJl HAUMIPOCTININX MECEHIKEPIB 1 10 CKIIAJIHUX CUCTEM OaHKIB.

Jlns Toro abm CTBOPUTH 1 MIATPUMYBATH KOHCHCTCHTHY Ta HaJiiHY 0azy
TaHuX, Tpeba MaTH CreIiaai3oBaHl 3HAHHS 3 JaHOTO IMUTAaHHSA. 3BHYAWHO, IO IIC
MOKHa 3pOOWTH, MPOYUTABIIM KHUTY 1 MPOWIIOBINM OHJaiH Kypc. Ilpote, s
3aKpIMICHHS HABUYOK YK€ BaXKJIMBO IPAKTUKYBATUCA — iICHY€ Oe3:1id BapiaHTiB. Mu
X04YEeMO 3allpolOHYBAaTH TaKWW BapiaHT ISl OTPUMAHHS MPAKTHYHOTO JOCBIAY
po6otu 3 pensmiitaumu CYB/I.

Le 1 € KIFO9OBUM (DAKTOPOM JIJISI CTBOPESHHS MOOUTBHOTO JOJIATKY IS

HaBuaHHSA B3aeMoii 3 CYB/I.
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PO3/LI 1
OIJISAI ICHYIOUMX AHAJIOTIB

1.1 Onuc 3aBaaHHA

3aBIaHHAM I[I€]1 TUIJIOMHOI pOOOTH € CTBOPEHHS MOOUIBHOIO 3aCTOCYHKY IS
OpUCTPOIB 3 oneparliitHoro cuctemoro Android st HaBYaHHS B3aeMO/i 3 6a3010
JAaHUX, BUKOPUCTOBYI0UM pensiniiny nokanbny CY/Ib SQLite.

Po3yMiHHS SK1 CydacH1 TEXHOJIOT1] MOXKYTh NAIUTH AJis1 pO3pOOKH 10AATKY,
IIPOAaHATI3yBaBIIM yCi MOXKJIMBI BapiaHTu. OOpaTy HEOOX1THUMN CTEK TEXHOJOT 1
JUTSI CTBOPEHHS J0JIaTKY.

KoHcTpyroBaHHs 3py4HOro Ta 3p03yMiuIoro rpadigHoro iHtepdeicy, mo
JIOTIOMO>KE KOPHUCTYBA4YEeBi OTPUMATH a00 MOKPAITUTH MPAKTUYHI HABUYKH 3
HamucaHHs 3anuTiB SQL.

1.2 Onuc npeAMeTHOr 0 cepe10BUINA

MoOiTbHUN ~ 3aCTOCYHOK —  IIe  M[porpamMHe  3a0e3leyeHHs, 10
BUKOPHUCTOBYEThCS Ha cMapTdoHaX, IJIAHIIETaX 1 IHIIUX MOOUIBHHX IPHUCTPOSX.
MoO6uTbHI 10JIaTKM MOKHA BCTAaHOBUTH 3a JIOMOMOTOI OHJaWH-MarasuHiB Google
Play, App Store, App gallery. 3acTocyHok Moke OyTH O€30ILUIATHHM, YaCTKOBO-
OIJIATHUM a00 MOBHICTIO TIaTHUM [1].

[Tepmi MOOUTBHI 3aCTOCYHKHM BHKOPHCTOBYBAJIHCh Y SKOCTI TIOIITOBHX
KJII€HTIB, MOTIM 3 BUCOKHM ITOIMTOM Ha IF0 MOXKJIMBICTb ITOYAJIOCh CTBOPEHHS X IS
Oyab-skoi oOyacTi BiJ JOAATKiB JUIs 3aMOBIEHHS Dki mgo irop [21].

Po3pobka II3 mns cmaprdoHiB moTpedye BpaxyBaHHS iX MOMIHUBOCTEH Ta
oOMexeHb. MoOUTbHI TPUCTPOT MPAIIOIOTh BUKOPUCTOBYIOUH aKyMYJISITOP Ta MAlOTh
HE HACTUTLKH MOTYKHI iporiecopw, anix [1K. Tpeba opieHTyBaTHCs Ha pi3HI po3Mipu
eKaHy 1 IHII TeXHIYHI XapaKTepUCTHKU [22].

Jli1st po3po0KH TOAATKIB JIsl MOOLTFHUX MPUCTPOIB ICHYIOTh CHEIliali30BaHi

IHTErpOBaH1 cepeIoBUIIA PO3POOKHU:
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1.2.1 Android Studio - odimifine cepemosumie po3podoku (IDE) mis OC
Android Bin Google, mobynoBane Ha nmporpamuomy 3a6e3neucHHi IntelliJ IDEA Big
kommaHii JetBrains Ta po3poOineHe creniaabHO Ui CTBOPEHHS 3aCTOCYHKIB JUIS
npuctpois Android [27].

1.2.2 XCode nae po3poOHUKaM YHiIKOBaHE CEPEAOBHINE PO3POOKH IS
Iu3aiiHy 1HTepdeiicy KOopucTyBaya, MpOrpaMyBaHHs, TECTYyBaHHS Ta BIIJIAJIKH
A0AaTKiB Juis mpuctpoiB Apple [23].

1.2.3 AppCode — 1ie cepenosuiie po3podku (IDE) mns po3poOku 101aTKiB
Ha Swift, Objective-C, C++, C Ta mobynosane Ha miatdopmi IntelliJ] IDEA Bix
kommanii JetBrains [25].

1.2.4 Visual Studio Code — mpoctuii Ta 3po3yMiTUui peaakTop, MiATPUMYE
JavaScript, TypeScript Ta Mae 6arato miariHiB Jyisl IHIIUX MOB IPOrpaMyBaHHS.
Takox minTpuMye po3poOKy s neBaiiciB Ha miardopmax Android i iOS [33].

TecTtyBaHHS MOOUTBHUX JOAATKIB 3a3BHUYall BIJOYBAETHCS HA €MYJISATOpPAX
npuctpoiB. Emynsaropu naroTh OE3KOIMITOBHUN CIOCiO 3amycKy Ta TeCTyBaHHS
MOOLTHPHHX 3aCTOCYHKY Y THX BHITaJIKaX, KOJU MPOTPAMICTH HE MAlOTh IOCTYILY IO
NEeBHOT MOIe)Ii MOOLILHOTO TPUCTPOIO. Benmuke 3HaueHHS Mae rpadidyHuii iHTepdeic.
Bin Mae BpaxoByBaTH po3Mipu €KpaHy, IHTYITUBHICTb Ta iHII oOMexeHHs [24].

1.3 Onmuc icHyw4ux pilieHb
SQL.ite Database Editor — Android nogarok mist penaryBanns SQLite 6a3 qaHux B y

cMapTdony cMapTdoHi, 300pakeHo Ha pUCYHKY 1.1.
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orale

1532692345892

EDIT

Pucynok 1.1 - SQLite Database Editor

[lepeBaru manoro BeO-101aTKY:
® IIBHJKICTh pOOOTH
® [IpU HasIBHUX root-npaBax iCHye MOXKJIUBICTB MEPETrIsLIaTH Ta pearyBaTa 0azu
JAHUX THITUX 3aCTOCYHKIB
Cepen HEIOMIKIB:
® 3acTapiIuil Ta HE IyKe 3py4dHHil iHTepdeiic
PortoDB Database — Android mogatok s cTBopeHHS 0a3 JaHUX, 300paKEHO HA

pucyHky 1.2.
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Home

Accounts

Calendar

Contacts

Grocery

Menage

Receiver

Reminders

Vacations Q +

From To Days

Jun, 29,2016 | Jul 16,2016 n

N

Aug. 11,2016 | Aug. 12,2016

Aug. 22,2016 | Aug. 22, 2016 1

Nov. 25,2016 | Nov. 25,2016 1

Dec. 23,2016 | Dec. 23 2016 1
Jan. 3,2017 Jan. 13,2017 9
Dec. 8 2017 Dec. 8,2017 1
. Dec. 14,2017 | Dec 29,2017 10
May 16,2018 | May 16, 2018 1
. Jun, 6, 2018 Jun. 29,2018 [ 17

Jul. 11,2018 Jul. 11,2018 1

Dec. 31,2018 | Dec. 31,2018 1
Feb 11,2019 | Feb, 15 2019 5
Feb. 19,2019 | Feb, 22,2019 4

Pucynoxk 1.2 - PortoDB Database

ITepeBaru manoro BeO-10/aTKY:

® € MOXJIMBICTh 30epiraHHs KapTHHOK

® € MOXJIHUBICTh 30epiraHHs B XMapi

® € MOXJUBICTH ekcriopTy B ¢opmari CSV ¢aiinis

Cepen HEIOMIKIB:

® He JayXKe IHTYITUBHUHN iHTepdeic

e yacTuHa QYHKITIH IIaTHA

SqlitePrime— Android 3acTocyHOK 11t CTBOPeHHS 0a3 JaHUX, 300payKeHO

Ha pUCyHKY 1.3.
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Q

&

sRank

eRunk 1990

O1kpeiTe NOChegMiown Hasy Srown
ABHHBIX
demo.db 1 Hall 30 26
Perez 29 a2 1
OTKPHITS CYWRCTEYOWYO bagy ’
) aacd ,
NaHHBIX 3 Walker 78 25
By Robinson 27 20
OTepaiTs Npumep a3t [aHHbLIX
Y Lewis 0 3
Hosan 6338 NAMMBLIX 6 Watch this t... 25 2
Harris 24 %
B350 AEMHLIX NDUNOXEHMR
basu! Aa eeos B8 Gonzalez 23 38 1
9 Lee 22 24 7
HECTPOWKY
10 Lopez 21 J2 1
Mosmowlt » nopaepxxa " White 20 "
12 Thompson 19 7 -
13 Jackson 18 K]
4 Martin 17 16
Moore

Pucynoxk 1.3 - SqlitePrime

HepeBarI/I JaHOI'o BC6-,Z[O,Z[aTKy2

® MOXJIUBICTh 30€piraHHs KapTHUHOK

® € MOXJIMBICTH 30€epiraHHsi B Xxmapi

® € MOXJIUBICTH ekcniopTy B ¢popmarti CSV aiinis

Cepen HEeIOMIKIB:

® He JayXe IHTYITUBHUHN iHTEpdeic

e [JIaTHA YacTWHA DYHKITIH
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BUCHOBOK JIO PO3JLTY 1

Bbyno nmpoananizoBaHO A€siKi MOMKJIMBI BapiaHTH 1HTErPOBAHOTO CEPEAOBHILA

po3poOku Ta oOpano Android Studio dyepe3 3pyuHi MOKIUBOCTI ISl peHaKTOPUHTY,

ctBopeHHs Android npoexTiB, 30MpaHHa BUKOHYBaHUX (aililiB, MOXKIHUBICTh OAUUTH

npeBbIO IHTEp(dEHCy 10 3amycKy Ha eMyJsTopi, BOYJOBaHUN eMyJISITOp (3pyUHO IS

TECTyBaHHS, HEMa HEOOXIJHOCTI 3allyCKaTh Ha pealbHUX JIeBaiicax 3 pI3HUMU

BepcissMu omnepailiitHoi cuctemMu Android), MOXIIMBICTb TiAKII0OYaTH Tuiarinu Ha IDE

koMmrianii JetBrains.

Byno mpoananizoBaHo Aesiki aHAIOTH JOJATKY JUIsl B3a€MOJIIT 3 PENSIiHHUMU

6a3zamMu naHux. BpaxoBaHi JiedKi iCHYIOU1 HEJOJIKH IIUX 3aTOCYHKIB MPHU PO3pOOIIi

MOOUIBHOTO J0JIaTKYy.
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PO3JILI 2
BUBIP 3ACOBIB PEAJII3ALII

2.1 MoBu nporpaMyBaHHS

Tpeba mnpoaHamizyBaTH MOMUIMBI BapiaHTH MOB MPOTPaMyBaHHS IS
CTBOPEHHSI MOOUIHHOTO JI0JATKY, 1110 3a0e3MeuyloTh HalOUIbII SIKICHUN TiepdoMaHC
cucrtemu. HaitnonynsapHimumu MmoBamu BBakaroThes Kotlin, Java, JS, Dart, Swift

2.1.1 CyuacHa MOBa IporpamMyBaHHS, ika pOOUTb JIOJIeH ACTUBIIIMME, a00
npocto Kotlin (octanboro Bepcito € 1.6.21). 1le MoBa nporpamyBaHHS 31 CTATUYHOIO
TUIII3AII€10, sIKa mpairoe ToBepX JVM Ta po3po0isieThes 1 MATPUMYEThCS
kommasxiero JetBrain [2]. HazBa moxoauTh Bij OCTPOBA, KM HAXOIUTHCS Y
diHchKiit 3aToii. MoBa nporpamyBaHHs OyJsia aHoHcoBaHa B junHi 2011, a B 2012
OyB BigkputHii cupreBuii koa moBu. Ha Kotlin Brmunynu Java, Scala, JS,Groovy,
C# TOMYy € MOXKJIMBICTb MUCATH B (PYHKIIIOHATILHOMY CTUJI1 200 B 00’ €KTHO-
opienToBaHomy. Kotlin - MoBa 3araqbHOTO NMpU3HAYEHHS, BOHA BBOJIUTH
GyHKIIOHATBHI MOXKIUBOCTI cymicHocTi Java [11]. Imes ctBopenns Kotlin
HapoJuiIacs 3 MParHeHHs 10 MiABUILEHHS MPOAYKTUBHOCTI MporpamicTiB. MeToro
OyJ10 3p0OHTH KpaIuM JOCBIJ KOJyBaHHs MPAKTUYHUM Ta €()eKTUBHUM CIIOCOOOM.
[TepeBaramu Bukopuctands KoTiaiH ajis po3poOKyu MOOLTRHUX JT0JIATKIB €

e JloBHa cymicHIcTh ¢ Java. ToOTO MOXKHa BUKOPHCTOBYBATH JIJIsI TIPOCKTIB, SKi
panimie Oynu HamucaHi Ha Java He TIePeNUCyI0YH YBECh 3aCTOCYHOK.

e JlakoniunHicTh. B maHiii MOBI mporpamyBaHHS HEMa 3alBUX CHUHTAKCHUYHUX
KOHCTPYKIIiH a00 QyHKIIIH, 32 CTATUCTUKOIO PO3MIpP KOy, SIKM HAITMCAaHUN Ha
Kotlin, na 40% wmeHIIe, TOMy AOMYCKA€ThCA MEHIIA KUTBKICTh MOMMIIOK;
[Tpocra. 3a 3aaymMmamu aBTOpa, 10 NEPEUTH 3 OyAb-5IKOT MOBH IPOTPaMyBaHHS
Ha Kotlin MoXxHa 3a THXKICHB.

e [Ipocra. 3a 3anymamu JetBrains, nepeiitu 3 Oyab-sikoi MoBu Ha Kotlin MmoxxHa
3a THKIEHb. TaKoK BBAXKAETHCS, IO I[F0 MOBY IMPOTpaMyBaHHS HAWIICTIIIC

OCBOITH P NEPIIOMY 3HAHOMCTBI1 3 TPOTPaMyBaHHSIM.
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e besneka. [lig yacy xomMnuisinii KOy BHUKOHYETbCS aBTOMaTH4YHA NEpEBIpKa.

Null Safety (Hemox1HBICTh HaBITh 3BEPHYTHUCS 10 3MIHOI, 1110 MOTEHIIHHO Ma€
sHaueHHs: null). Ile Oyno 3pob6ineno uepe3 Te, mo NullPointerException

HalnomyJspHillla MOMUJIKa MOBU IIpOrpaMyBaHHs Java.

Hepnonikamu € HACTYIHI aCMIEKTH:

e [loBunbHA MIBUAKICTH KOMIUTIOBaHHS. [loBinpHIIIa npuban3HOo Ha 30-40% Hix

KOMITLUISAIIS HA MOB1 ITporpaMyBaHHs Java, 11e OB’ sI3aHO 3 TUM, 110 KOMITUTSLIIS
B BipTyasibH1i MamuHi JVM, Oyna Bce 3k cTBOpeHa ISl piiHOi MOBH Java.
BapiatuBHicTh BUKOpUCTaHHSI MOBH. OCKUIBKH, pO3POOHUKH MOXKYTh T€ CaMe
PI3HUMH CUHTAaKCUYHUMH KOHCTPYKIIISIMH, 1110 TPUBOJUTH O HEOTHOPIAHOCTI
KOAY.

HaiiBimomimumu MOO1IBHUMH JOJaTKaMHu, 1110 HanucaHl Ha MoB1 Kotlin € Uber

(momatox mys BUKIMKY Takci), Pinterest (momatox s oOMiHy (oTorpadismu),

Evernote (mogaTox j1si BeJIGHHSI HOTATKIB Ta TIOMITOK).

2.1.2 Hanucano oauH pa3, Mpalroe BCIOIU — YU MPOCTO MOBA MPOTpaMyBaHHS

Java Oyma pospoOnena Sun Microsystems, 3amymana J[xetimcom ['ociiHrom i

unymena B 1995 pomi. Ocrannboro Bepcieto Java € Java SE 18. Lls moBa

IpOrpaMyBaHHs € BUCOKOPIBHEBOIO Ta 00’€KTHO-OpieHTOBaHOIO [3]. 3 po3BHTKOM

Java 1 if mIUpoOKOIO MOMYISAPHICTIO CTBOPEHO 0€3:114 KOH(ITypalrii, o0 BiMOBiIaTH

pizHOMaHITHUM THHaM Tatdopm. Hanpukman: J2EE nis iHTepnipaii3 101aTKiB.

[IepeBaramu e€:

e Java HezamexxHa Big 1wiatpopmu. Ha BimMiHy Bim 0OaraTh0X MOB

nporpamyBanHs, Bkimovaroun C i C++, Java komnutroeThest B Java 6aiiT-koz.
Ile#i OaiiT-kOm pO3MOBCIOJKYEThCSI B [HTEpHETI 1 IHTEPHPETYEThCA
BipTyanpHOI0 MamuHOI (JVM) Ha Oynp-skiii cucTemi, Ha SIKid OaWT-KOA

BHUKOHYETBCA.

3Mm.

Apk.

No nokym.

ITigmc

Jlara

TAJIIL.467200.003 13

Apk.

13




[IpocTa. Java po3pobieHa Tak, 1mo0 ii MoxkHa OyJ0 JIETKO BUBYMUTH. SIKIIO
JTIOAMHA PO3YyMIE KOHIENIII0 00’ €KTHO-OPIEHTOBAHOTO MPOrPaMyBaHHsS, TO
Java nerko ocBoitbcs [4].

besneyna. Java BHUKIIIOYa€ MOKJIUBICTh HECAHKIIMOHOBAHOTO JOCTYIY [0
nam’sTi. Metonu ayreHTHdikanii CTBOpeHI Ha MWU@PYBaHHI 3 BIAKPUTUM
KITIOYEM.

Hyxe naniina. Komminsrop Java noknanae ycix 3ycuiib, 3aJylsl TOro abu
YCYHYTHU MOTEHINIATbHI TOMUJIKH.

bararonotokoBicTh. 3a JOMOMOTOI0 0araTOMOTOKOBOCTI Java MOXKHA MUcCaTU
CKJIaJIHI POTPAMH, 1110 MOXYTh BUKOHYBATH JIEKUIbKA 3aBJJaHb OJTHOYACHO. L5
0COOJIMBICTH JJa€ MOKIIUBICTh PO3POOHUKAM CTBOPIOBATU CTAOUIbHI MPOTPaMH,
K1 MOXKYTb TIpalfoBaTu 6e3nepediitHo.

JlocuTh BHCOKa MPOAYKTUBHICTH. 3a qomomororo Just-In-Time komminsTopis

Java 3a0e3neuye BUCOKUi neppomanc.

Henomikamu €:

e HeoOxinHo Oarato omepaTuBHOI rmam’sTi. Bona motpibHa mms Just-in-Time

kommisitopa, Garbage Collector, Class loader 1 pgns peamizanmii
0araTornoTokoBux mporpam [12].

Netflix (momarox mms mneperssany kiHo), Google Maps (momatok s

BUKOPHUCTAHHS HaBirailii B Teae(oHi) — HAaUmomyJIsApHiIli JOJaTKH, SKi HAalmKcaHl Ha

Java.

2.1.3 Swift — moBa nporpamyBaHHs, CTBOPEHA 3 BUKOPHCTAHHSIM

Cy4acCHOTO TIAXOAY 70 MPOAYKTHUBHOCTI Ta madioHiB poektyBaHHs [13. CTBopena

Kpucowm JlartHepom i komnanito Apple y 2014. Ha3Ba o3nauae mBuakicTs [14].

Mertoro MmoBHu Swift € CTBOpEHHS HaliKpaIoi MOBH /I BAKOPUCTAHHS, TOYHHAIOYH

BiJl HU3bKOPIBHEBOTO CUCTEMHOTO MPOTPaMyBaHHS 1 3aKIHUYIOYH MOOUTEHUMHA

3acTocyHkamu Ta 3actocynkamu aiis [IK. AktyanbHoto € Bepcis 5.6.1. [{uzaitnepu

Swift naguxanucs Rust, Objective-C, Haskell, Ruby, C#, Python.
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IIepeBaramu e€:
e [Ipocrora koxy. Swift nerko npounTary, Haye 1€ MiIPYYHUK 3 aHTJIACHKO].
e [linTpumka. Komnanis Apple O6uibiie miatpumye Swift, anix Objective-C,
OTXKE YCi MPOEKTH MOXKYTh MIEPEXOIUTH Ha 1[I0 MOBY IPOTPaMyBaHHS TIiJI 4ac
PO3pOOKH.
e [lIBuaxkicte. Swift mpubdausHo Ha 40% mBuame 3a Objective-C.
Henonikamu €:

e Bincyrus migrpumka ctapux Bepciit [OS;

e Maiixe BIZICYTHS MIATPUMKA CTOPOHHIX 1IHTETPOBAHUX CEPEIOBUI pO3POOKH.
Maitxe Bci cydacHi gojatku s iatgopmu 10S, HanucaHi Ha MoBi Swift.

2.1.4  «JS mae pynnameHTanbH1 MpooOIeMH, 1110 HEMOXJIUBO BUIIPABUTH, TOMY

OyB cTBOpeHuii Darty — po3poOHUK JaHHOT MOBH MporpaMmyBaHHs Mapk Mimumep.
s moBa HanexuTh KomnaHii Google ta 3’sBunack B 2011 poui. AkTyanbHa Bepcis
2.17.0. Dart 00’ €kTHO-OpiEHTOBaHAa MOBa MPOrpaMyBaHHsI 3 CHHTaKcucoM y ctuii C,
Ky MOHa 3a OaKaHHIM MepeKoMIuToBaTy B JavaScript abo HatuHO 1ij Android
gyu [OS. Ha3Ba moxoauTh BiA BIYYUTH B LIk, Dart miaTpumye pi3HOMaHITHI
MO>KJIBOCTI IpOrpaMyBaHHsI, Taki K KjacH, iHTepdericu, TKeHepruKH, KoekIii. Dart
IIMPOKO BHKOPUCTOBYETHCS I CTBOpeHHs single-page applications (SPA). SPA
3aCTOCOBYIOThCS Juiie 70 BeO-mporpam [29]. SPA 103BOJISIOTH EPEMIIIATUCS MK
PI3HUMU eKpaHaMH BeO-TporpaMu 03 3aBaHTa)KEHHSI 1HIIOT BeO-CTOpIHKH B Opaysep.
Kimracuaanm npukmagom € GMail — gk110 B HaTHCKa€eTe Ha IMOBIIOMIICHHS B CBOTH
nanii «BxigHi», Opay3ep 3amuInaeTbcss Ha TiM camiidl BeO-CTOPIHIl, MPOTE KO
JavaScript mpuxoBae «BxigHi» Ta BUBHJIE TUTO BXIHOTO TOBIIOMJICHHS HAa €KpaH.
[IepeBaramu €:

o Kpocmnardopmenicts. [caye peiimBopk Flutter, 3a momoMororo skoro MoxxHa
po3pobiaTH HaTHBHI 3acTocyHkH mig Android, IOS, MacOS, Windows, Linux,
a Takax Be0-3aCTOCYHKH.

e (Cy4yacHu# NiaxiJ y CTBOPEHHI KOPUCTYBALbKUX 1HTEP(DENCIB (BIIKETH)
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Heo06x11H0 3HaYUTH HETaTUBHI CTOPOHU:
o Jlunamiyna tunizansg. Yepe3 Hei 3MEHIIYEThCS MIATPUMYBAHICTh KOIY,
30UIBIIY€ThCA KUIBKICTh MOMUJIOK B paHTaiMi, 110 HE BIIJIOBUB KOMIIUIATOP. .

[Tpukiianamu BUKOpUCTAHHS 11i€T MOBH € jojaTkoM Ebay (1HTpHET-Marasus).
2.1.5 Sk Hdyrnac Kpokdopn BBaxkae: «JavaScript - HallOUIbII HENpPaBUJIbHA MOBA
nporpaMmyBaHHs y cBiTi». lle MoBa 3 auHaMiuHOIO THMi3auie0. Bona nerka y
3aCTOCYBaHHI 1 HalyacTille BUKOPHUCTOBYETHCS Yy SIKOCTI YaCTUHM BeO-CTOPIHKH,
JoTIOMarae  peaii3yBaTd JMHAaMiuyHI CTOpiHKM. JS - 1HTepmperoBaHa MoOBa
OporpaMyBaHHS 3  MOJXJMBICTIO  BHKOPHUCTOBYBAaTH 00’ €KTHO-Opi€HTOBaHE
nporpamyBants [30]. Crnouarky JS OyB Bimomuii sik LiveScript, mpote Netscape
3MiHHMJIa Ha3By Ha JavaScript, MOXIIMBO, Yepe3 TOMYJSpHICTh, BUKIMKaHE Java.
OcHoBHe spo MoBu BOymoBaHo B Internet Explorer, Netscape, Chrome, Firefox,
Vivaldi ta inm 6paysepu.
[IepeBaramu e:

e [linTpumka BciMa cydacHUMH Opay3epamMu.

e Angular 1 React Native miarpumyroTs KpoccriarGopMeHni MOO1IbHI JOIATKHY. .
Henomikamu €:

e JKaxnuBa nuHaMivHA THUITI3alls (€ MOXIUBICTh MigkiIounTH TypeScript ne 3
UM cUTYyallis kpamie). HaBiTe qoCBiqYeHU PO3POOHHUK MOXKE HE TOMITHUTH
NOMUWJIKY, HAaNpHWKIaZ, B (QYHKIIIO MoXe Oyjae IMepellaHuii IapaMeTp
HENPAaBWIBHOTO THUITy, TPH I[bOMY TMporpama 3alyCTUThCS 1 BIAMpPAIioe
HEKOPEKTHO.

e Bincyrusa mBuakicte. Uepes BipTyallbHy MallWHY, IO IHTEPIPETY€E KOI — JS
BBYKAETHCS MOBLTLHOT MOBOO TIPOTPAMYyBaHHS.

e HerounicTs. B js uncnoBi 3HaueHHS 30€piratloThcsi HETOUHO, Hampukia 1.0 +
2.0 = 3.0000004, Tomy mpu poO3paxyHKY CKJIQJHHX MATEeMAaTHYHUX (QYHKIII1

MareMaThKa Moxe Oy/ie TOMWIKA PO3PaxyHKIB.
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2.2 ba3u nanmx

Tpeba nmpoaHanizyBaTh MOXJIMBI BapiaHTH 0a3 JaHUX JJIs BUKOPUCTaHHS y
po3po0i1i MOOUTIBHOTO A0/1aTKy. bynemo posrisnatu taki 6a3u: SQLite, H2, MySQl,
PostgreSQL, MariaDB.

2.2.1 SQLite - nanrcana Ha C 0i0ioTeka 0a3u JaHUX, sIKa pearizye MeXaHi3Mm
B3aemojii 3 6azoro nmanux SQL 3 HymboBOw KoHIrypaiiew, ToOTo 1i He Tpebda
HanamroByBaTH Tak sk 1 iHm CYBJl. SQLite He € okpeMoro mporpamoro, SiK 1HII1
6a3u nmanmx. SQLite mae mpsMuii noctyn (aityioBoi cucremu, mo O 3a0e3neyuTH
30epiranns iHpopmanii [10]. Ves 6aza manux SQLite 30epiraeThcsi Ha MPUCTPOT y
onHoMy daiii, mo € 1iatdopmo-HesanexkuuMm. SQLite Baxxuth Hebarato, MeHIe
anpk 400 Kb nosHicTIO HanamrToBaHa 0a3a abo meniire 250 Kb 0e3 momaTtkoBux
dbynkmiii. SQLite - aBroHOMHa 0a3za JaHMX, IO O3HAYa€ TOBHY BIJICYTHICTH
30BHIIIHIX 3aJIeKHOCTEH. ApxiTekTypy manoi bJ[ MoxnHa Ha pucyHky 2.1.

Tpanzakiii SQLite cymicHi 3 ACID, Ta 3a6e3neuyoTh O€3MeUHUM AOCTYIT 3
JCKLIBKOX MOTOKIB a0b0 mporieciB [6]. SQLite miarpumye OutbimicTs GyHkiin SQL,
mo € B cragmapti SQL92 (SQL2). SQLite nanucana nwa C 1 Hamae JETKHH y
BukopuctanHi API. SQLite moctynmna y UNIX (Android, Linux, Mac) 1 Windows
(Win32, WinRT, WInCE) [17].
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, _ Rl Code
Virtual Machine Generator
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S
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§ Pager < Test code
!
OS Interface

Pucynok 2.1 - Apxitekrypa SQLite

2.2.2 H2 — 6a3a naHux HamucaHa Ha Java 3 BIIKPUTHM CHPIIEBUM KOJOM. I

MO>KHa BOYZOBYBAaTH B IIpOrpaMu HamucaHi Ha Java abo HaBiTh 3aIyCKaTH y KII€HT-

cepBepHOMY pexuMmi. B ocHoBHOMY H2 HiamToByrOTH Ha poOOTy K 0a3y JaHUX

inmemory. lle o3Havae, mo qaHi He 30epIraTUMyYThHCS Ha JKOPCTKOMY JTUCKY, a OYIyTh

B omnepaTuBHIA mam’sTi. Y BOymoBaHoMy pexumi H2 He BUKOPUCTOBYETHCS s

po3pobku y production cepemoBHIII,

B OCHOBHOMY BHKOPHUCTOBYE€TBCA IJIA

TECTyBaHHs mnporpaMm. Haa3zBuyallHO IIBHAKA, MpAIOBAaTA 3 HEH MOXKHA 3a

noromoror JDBC API [7]. Hesenwkwuit po3mip - mpubdausao 1,5 Mb po3mip daiiny

jar 3 3anmexHoctssMu. Apxitekrypa bJl 300paxena Ha pucyHky 2.2.

3Mm.

Apk.

Ne nokym.

ITigmc

Jlara

TAJIIL.467200.003 13

Apk.

18




P =
H2

Database

Pucynok 2.2 - Apxitextypa H2

2.2.3 PostgreSQL - nyxe moryxHa 00'€KTHO-peNsiliifHa BIAKPUTO-BUXITHA

cuctemMa 0a3 gaHuXx. BoHa akTUBHO poO3pOOIsSETHCS OUTBII HIX 15 POKIB Ta Mae

NepeBIpeHy 4acoM apXiTeKTypy, L0 3aciyKujia MIIHY penyTalliio y po3poOHHKIB 3a

HaIIHHICTh, KOPEKTHICTh Ta ILTICHICTH gaHuX [5].

PostgreSQL mpaitoe Ha ycix

PO3MOBCIOJKEHUX ONepalliiHuX cucreMax, Takux sk Linux, UNIX-like (HP-UX,

AIX, BSD, SGI IRIX, Solaris, Mac OS X, Tru64) ra Windows. Bona miaTpumye

30epiraHHs TEKCTY, 300pak€HHb, 3BYKIB 1 Bineo, Takox Bkirodae APl mms C/C++,

Ruby, Java, Perl, Python i Open Database Connectivity (ODBC) [20]. PostgreSQL

nigTpuMye OUTbITy YacTUHY cTaHaapTy SQL Ta nponoHye 6arato HOBITHIX (PYHKIIIH

1 TUMIB MaHWX (Hampukiaa aepesa). Ha pucynky 2.3 nokazano apxitekrypy b/I.

User User User
y

=

PostgreSQL Basic Architecture

Shared Memory

e N
4

Other Buffers

WAL butfers

Shared Buffers
Backend Process i——-ﬁl ‘
CLOG buffers

=
) TS — S—
Log files

(

=

(=l
[ Writer

e

WAL Writer 1f.:hen:«point«,'! Archiver

[

Utiity

Process | Collector

Stats
Collector

Archive Files

< i
‘ 8

K Physical Files 4}

Pucynok 2.3 - Apxitektypa PostgreSQL
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2.2.4 MySQL - mBuaka ta npocta y BukopuctanHi CYBJl 3 Biakputum
CUPLIEBUM KOJIOM, 1110 BUKOPUCTOBYETHCS I 0araTbOX MajluX Ta BEIUKUX MPOEKTIB.
MySQL po3po0iisieTbes, MATPUMYETHCS Ta MPOAAETHCA IIBEICHKOI KOMIIAHIEIO
MySQL AB. MySQL sBis€eTbsCs TykKe MOTYKHOIO Mporpamoro. BoHa mae Benuky
KUIBKICTh (DYHKILIOHAJbHUX MOKJIMBOCTEM HAWIOPOKYMX 1 HAWMOTYKHIMIKUX 0a3
nanux. MySQL BukopuctoBye 3BuuaiiHy ¢gopmy mosu 3anutie SQL [8]. MySQL
Ipalloe Ha BCIX PO3MOBCIOKEHUX OINEpaliiHUX CUCTEMax Ta 3 OaraTbMa MOBaMH
nporpamyBanHs, Bkitouaroun PHP, JAVA, PERL, C, C++, Tono. MySQL mpaiitoe
BeMKi Habopu nanux. MySQL miaTpuMye Beauki 3a po3MipoM 0a3u TaHHX, OUIbIIE
50 MiTBHOHIB pAAKIB y Tabmwuill. IcHylOTh oOMexeHHs 3a po3MmipamMu Qaiay 1 3a
3aMOBYYBaHHSAM CTaHOBUTH 4 I'b jy1s TabnuiIll, ane € MOXKIIMBICTh 30UTBIIUTA HOTO
(SIKIIO MOTYKHICTh KOMIT'IOTEpPA Ta MOMJIMBOCTI OINEPaIifHOT CUCTEMU JTO3BOJISIIOTH)
710 TIMOTETUYHOTr0 0OMEXKeHHs y 8 MUTbHOHIB Tepabaiit. Jlinensis GPL 3 Binkputum
BUXITHUM KOJIOM JI03BOJIsI€ PO3poOHHUKaM MOAM(IKyBaTH IporpamMHe 3abe3reueHHs
0a3u JaHUX BIANOBIJHO J0 CBOI'O BIACHOTO MporpamMHoro npoaykry. Ha pucysky 2.4

npeacTaBieHa apxiTekrypa b/l.

PLUGIN [Connectors:JDBC,.NET,PHP,Py'thon ] CLIENT
/ ":_: Connections / Thread Handling __:> \

l SERVER
Query Cache [ Parser ] [Tablecl\:;t;data ]

LEEE&LM [ Optimizer ] [ Key Cache J

Ny

I File System Level Storage / Database Files I

Pucynok 2.4 - Apxitektypa MySQL
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2.2.5 MariaDB - nomynsipue Biguiruienass MySQL, cTBopeHe nporpaMictamu,
o OynyBanu MySQL. Tak cranmocst yepe3 3aHETOKOEHHS, 3B’ s13aH1 3 MPUI0aHHIM
MySQL xomnanieto Oracle. MariaDB npononye miaTpumMKy SIK sl HEBEIMKUX
00po0OOK [aHMUX, TaK 1 BEJIMYE3HUX MACHUBIB JaHUX [Jis MOTpeO MiANPUEMCTBA.
MariaDB Mmae 1inb crati moBHoo 3amiHor0 MySQL, 1o Bumarae suiiie 3BU4aifHOro
Bunanens MySQL 3 komm’rotepa 1 BcTaHoBieHHs MariaDB. Bces 6aza ganux
MariaDB 3naxomutbes mig minensismu GPL, LGPL abo BSD [9]. MariaDB mae
BEJIMKUNA BUOIp MeXaHI3MIB Juisl 30epiraHHs Ta OOpOOKM JaHMX, BKIIIOYAIOUU
BUCOKOIIPOJYKTUBHI MOXJIMBOCTI 30€piraHHs BEJIIMKMX MAaCHUBIB JaHUX, HaBITh €
mexaHismu 11 podotu 3 iHmumu  CYBJl. MariaDB npamoe Ha ycix
PO3MOBCIOJIKEHUX OINEpaliiHUX CUCTEMax Ta NIATPUMYE IIUPOKUM HaOip MOB
nporpamyBanHs. OkpiM Toro, MariaDB npononye BenuKy KiIbKICTh Omeparliid Ta
KoMmaHJ, HepocTynHux y MySQL, Ta ycyBae abo 3amiHIoe (DyHKIIIT, 1110 HETaTUBHO
MOXXYTh BIUTMHYTH Ha NpoAyKTHBHICTH [18]. Hmkue Ha pucyHky 2.5 300pakeHO

apxitektypy MariaDB.

Clients

'R
i
|

i

= ==
s

t 1

User Connection:

User Modules

MariaDB SQL
Front End

Parformance Performance Performance Performance { Query Eng‘ ne

Modules 1 Modules 2 Modules 3 Tiid Modules N

Columnar Distributed Data Storage

Pucynok 2.5 - Apxitexktypa MariaDB

2.3 30BHIIIHIi BUIJIA] CUCTEMH

[Tin dwac po3poOku MOOUTHPHOTO 3aCTOCYHKY BaXXJIMBUM € BpaxXyBaHHS
30BHINTHBOTO BUTIIANY. [[M3aifH - 11e BaXJIMBUI KOMIIOHEHT Y MOOY0BI rpadiaHOTO
iHTepdeicy Ayt B3aeMO/I1i 3 KOpUCTYBadeM. Y CBIT1 € Oarato mpuKJIaJiB rapHUX 11ei

[0 HE peali3yBallCh, 0O KIIEHTY MPOCTO HE OyJIO 3pO3yMIIO SIK YIPaBIATH
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MpOrpaMHUM 3a0e3leyeHHs M. bynyrooun A0JaToOK, BaXJIMBO 3BEPTAaTH yBary Ha

HACTYNHI MYHKTH:

BizyanbHo npueMHuil rpadiuHuil iHTEpPEic HE NOBUHEH BUKOPHCTOBYBATH
Outblie aHDK 3 po3Mipu, 00 KOPHUCTYyBaul JIETKO MOTJM 1I€HTH(IKYBaTU
elIeMeHTH y TpadiunoMy iHTEepdeiici [28].

MakeTt 3 rapHo IpopoOJICHOIO0 BI3YaJbHOIO 1€pAPXIEI0 €IEMEHTIB Oye JIETKO
3po3yMuIHil KopucTyBayam. EnemenTu y rpadiunomy intepdeiici MaloTh OyTH
BUPIBHAHI TakK, 11100 BOHU OyJIM BIOPSIAKOBAHI B 3aJIEKHOCTI BiJl BaXKJIMBOCTI.
Takuif NOpPUHIMO KOHTPOJIIOE SAKICTH MOOUIBHOTO 3aCTOCYHKY. SIKIIO
KOPHCTYBady BaKKO 3pO3yMITH, /i€ IIyKAaTH MTEBHUI €JIEMEHT, IIBU/IIIIC 32 BCE,
MaKeT JOJIaTKy He Ma€ YITKOI Bi3yalbHOI i€epapXii eJIEeMEHTIB.

Juzaitn mae 6ytu 306a1ancoBaHuM, 11100 o0acTi rpadiunoro iHTepdeicy oynu
JOCTaTHBO YITKMUMHU JJIs criocTepirada. BukopucTaHHS BIJACTaHEW MIXK
eJIeMEeHTaMH MOJKE BiJIrpaBaTH JyXe BaXKJIMBY POJib B OalaHCyBaHHI BallluX
rpadiYHUX KOMIIOHEHTIB MOOUTHLHOTO 3aCTOCYHKY.

[IpaBunbHE BUKOpPUCTaHHS KOHTpAcTy y JU3aiiHI MOXe€ TI0Ka3aTu
KOPUCTYBa4yeBl MOMITHY PI3HHII0O MK e€leMeHTaMH Yy iHTepdeiici moaaTky.
[TpyHIIMDT KOHTpAacTy MOXHA BHUKOPHUCTOBYBATH, 3aCTOCOBYIOYH IPaBHIIbHI
noeqHaHHS KoibopiB. lle MokHa mMmoOauuTH, y HaMkpamux rpadidHux
obononkax Android Ta B onepartiiiniit cuctemi i0S [31].

binpmiicte KOpHCTyBauiB MOOUIBHMX 3aCTOCYHKIB CHOTOAHI MArOTh BIIACHY
MEHTAJIbHY MOJIETIb TOTO, SIKMM Ma€ OyTH THUINOBHMH Tpadiunmii iHTepdeic
KOpHCTyBada. TakuM YHHOM, [O3€p OYIKy€ TEBHOI Y3TOJKEHOCTI cepen
3aCTOCYHKIB, $IKi BIH BHUKOPHUCTOBYE. UMM OuIbIlle KOPHUCTYyBady 3HAMOMHUIN
iHTepdeiic MPOMYKTY, TUM JIETIIIE HOTO OCBOITH Ta TUM KpammuM OyJie TOCBiT
BuKopucTaHHs. Lle Tpoxu moserurye >kuTTs 1715 [u3aiiHepiB, ajpke iM He Tpeba

BUHAXOAUTHU Benocunieq. bynp-axkuil nu3aliHep MOOUIBHUX 3aCTOCYHKIB Mae
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BpaxoBYBaTH BCE€ 1€, KOJIM MOBa W€ Mpo Au3ailH rpadiyHoro iHTepdeicy

KopucTyBaya [32].

J171s1 Toro 100, 103epy JaTH MOKJIIMBICTh HAAIITOBYBATH 3aCTOCYHOK IiJT ceoe,
MOKHa JaTH MOKJIMBICTh 3MIHIOBAaTH KOJBOPU €JIEMEHTIB iHTepdelcy abo ix
pO3MIIIEHHS Ha eKpaHl. AOM BUPILUTH 1€ MUTAHHA PO3POOHHMKU YACTO
BUKOPHUCTOBYIOThH 010110 TEKH.

2.3.1 Cynanea. [loTyxHUii, AMHAMIYHUNA Ta BECENUH MEXaHI3M 3MIHU TeM
[15]. Ha3Banwmii Ha yecTh OKeaHIYHOTO BochMHHOTa Cyanea, 110 BMi€ MacKyBaTHUCS
Ta HE TUIbKM MAa€ MOXKJIMBICTh YaCTO 3MIHIOBATH KOJIIP, @ i TAKOXK MOXE 3MIHIOBAaTH
TEKCTYpY 1 BI3EPYHKH CBO€I IKIPH.

2.3.2 Theme - ekcnepuMeHTandbHa Oi0mioreka TeM st Android. Ils
Oi0mioTeka HaTxHeHHa Kpacoro Cyanea [16]. Theme BukopucToBye material-
components-android, ToMy BOHa BHMMara€ BiJ PO3POOHHKIB BHKOPHCTOBYBATU

material-components-android 3a1eHICTh Y ITPOEKTI.

HenaBHo Buiinuio HoBe OadeHHS CTBOpeHHs rpadiuHoro iHtepdeiicy Bia
Google nns Android - Jetpack Compose. Temu B Jetpack Compose KOMIOHYIOTBCS 3
pALy HHU3KODIBHEBMX KOHCTPYKIiH. IX MOKHA HOGAYUTH Yy CHpIEBOMY KOJi
MaterialTheme, a Takox iX MOKHA 3acTocyBatu y gojaatkax [26]. Tema 3a3Buuaii
CKJIQJIa€ThCS 3 PSANY KOMIIOHEHTIB, SIKi TPYNYIOTh 3arajibHi rpadidHi i MOBEIIHKOBI

KoHIenii. 1{i KOMITOHEHTH MOYKHA MOZCIIOBATH 3 JOIIOMOI'0I0 KJIaciB.
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BUCHOBOK JIO PO3LTY 2

Y npyromy pos3auii Oysio pO3TJSHYTO OCHOBHI MOBHM MHpOrpamMyBaHHS st
pO3p0OKK MOOLTBHOTO AOJIATKy. AHATI3YyIOUM BapiaHTH, MOXKHA JIIATH A0 JIOTIYHOTO
BUCHOBKY, 110 Java ta Kotlin € Haiikpamumu BapiaHTaMH, OCKUIBKM caMe 1l MOBU
OpOrpaMyBaHHs € HAWOUIbII BXXMBAaHMMHU B HATUBHIA po3poOlll mif IpHUCTPOi Ha
oneparliitHiii cuctemi Android.

byno mnpoananizoBaHo pizHOMaHiTHI BapianTu pensuiinux CYBJl. byno
obpano SQLite, amke nganHa 0i10Ji0TEeKa € IMIBUIAKOI, MPOTE€ HAWTOJIOBHIIINM
NepeBaror0 BBAXKAETHCA 11 BOYIOBaHICTh y eK0o-cucteMy Android 6e3 HeoOXiTHOCTI y
BUKOPHUCTAHHI JOJIATKOBUX 30BHIIIHIX 3aJI€KHOCTEH.

Oxkpim Toro O0ys10 06paHo 0iI0TIOTEKY ISl KaCTOMI3allii 30BHIIIHLOTO BUTJISTY
nonatky- Cynanea. Ii ronosHa nepesara y ToMy, 1110 MOKHA 3MiHIOBATH KOJILOPH Ta

TeMu 0e3 mepe3aBaHTaXKEHHs 3aCTOCYHKY. Lle € myxke 3pydyHUM MpU BHUKOPUCTAHHI

A0OaTKy
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PO3/ILII 3

CTBOPEHHS ITPOEKTY B ANDROID STUDIO

Jlist ctBopenHs poekTy B Android Studio micist BIIKPUTTS HATUCKAEMO:

1 File
2 New
3 New project

Binkpuerbcst HACTyIHE BIKHO:

Pucynok 3.1 - Bino Bubopy nedomnoi Activity

VY HpOMY MOKHA BHOpaTH i SKi MPUCTPOT OyJie CTBOPEHUI MPOEKT (cMapTPOHH Ta

mianmeTy, roquHaukn 3 Wear OS, teneBizopu 3 Android TV Ta inmre). Takox B

1IbOMY BiKHI Tpeba BubOpatu aedontny Activity abo He CTBOPIOBATH Ti.

Jam Hatuckaemo Next 1 OTparuIsieMoO B HACTYITHUN €KpaH:

3Mm.

Apk.

Ne nokym. Higmuc | dara

TAJIIL.467200.003 13

Apk.

25




Ha oMy ekpaHi MO’kHa BUOpATH Ha3BY MPOEKTY, HA3BY pacages, OCHOBHY MOBY
porpaMyBaHHsI, a TaKOX MiHIMaIbHY Bepcito API (ToOTo MiHIMaIbHY BEPCIIO

Android). Takox, MokHa TOOAUUTH SIKUH BIACOTOK IIPUCTPOIB Oy/I€ MiATPUMYBATH

Pucynok 3.2 - BikHO CTBOpEHHS ITPOEKTY

TOIAaTOK (HaIpHKJIaL IpH MiHIMalIbHIN Bepcii Android 6 moxgaTok Oyme

miATpUMYBaTHCh Ha 95.6% cMapT(dOHIB Ta MIAHIIETIB).

Ochb MoBHA PO3KJIaIKa 3aJIeKHOCTI MiHIMaTbHOT Bepcii Android Ta BigcoTka

MPHUCTPOIB IO 3MOKYTh MIATPUMYBATH TaKHi TOAATOK (CTATUCTUKA 32 TPABCHb

2022 poky):
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ANDROID PLATFORM API LEVEL CUMULATIVE
VERSION DISTRIBUTION

Pucynok 3.3 - Poskmaaka Bepciii Android

[Ticns mporo, Oyae CTBOPEHU HOBUH MTPOEKT 1 HA eKpaHi Oy/ie MOCh CXOXKEe Ha IIe:

Pucynoxk 3.4 - Android Studio
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OcuoBHI1 noaatkoBi BikoHIIA B Andorid Studio:

KOITIFOBATH CUPIIEBUM KO/ MPOTPaMHU.

daiinoBe BikHO. B HbOMY MOXHa 1MOOAYUTH BCIO CTPYKTYPY MPOEKTY, BC1 (haitnu

Pucynok 3.5 - BikHO BBOJY TEKCTY

besnocepenHbo BIKHO BBOAY TeKCcTy. Came TyT MO’KHA MUCATH, peAaryBaTH,

IPOrpaMHOT0 KOJIY Ta PO3MITKH, a TAaKOXK KOH(QITrypaltiiHi daitnu (MaHidecT ToIo).

Pucynok 3.6 - ®daiinoBe BiKHO
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BikHO 17151 CTBOpEHHSI €MYJISTOPIB NPUCTPOIB. B HHOMY MOXHaA CTBOPIOBATH,

3MIHIOBAaTH, BUJIAJISITH, 3aITyCKATH EMYIIATOPH.

Pucynok 3.7 - BikHO JJ11 CTBOPEHHS €EMYJISITOPIB

Pecypcumii menemxkep. Bid mokasye yci 101aTKOB1 pecypcH 1[0 BUKOPUCTOBYE

0IAaTOK (KapTUHKH, T1(KH, aHIMaIlii, TOIIO).
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Pucynok 3.8 - PecypcHuit MeHemxep

Tepwminain. st Windows 1ie 6yae nosHotinauil PowerShell, st Unix cucrem e Oyne ix
TepMiHaJ.

Pucynok 3.9 - Tepminan

Apk.

TAJILL467200.003 13 20

3Mm.

Apk. No mokym. Iligmuc | /lata




[Ipodaiinep. B HhoMy MoxkHa mobGauutu B real-time pekumi HaBaHTaXEHSAS Ha
MPOLIECOP, KUIBKICTh MaM’SATI 10 BUKOPUCTOBYE 3aCTOCYHOK, Mepeaady JaHuX Ta

IHIIIE.

Pucynok 3.10 - IIpodaiinep
Logcat. Croau nuiryThest yci JIOTH 1010 poOOTH J0AaTKy. TakoX TyT MOKHA

no0aYUTH 1110 MIIUIO HE TaK y BUMAAKY KpPaIlliB 3aCTOCYHKY.

Pucynok 3.11 - Logcat

3.1 Orasa crBopeHHs emyasiTopiB B Android Studio

[arerpoBane cepenoButie po3podku Android Studio Mae 4yymoBI MOKIMBOCTI JJIsT
CTBOPEHHS eMYJISATOP1 MPUCTPOiB. [jist TOrO 110 6 CTBOPUTH HOBUI eMyIISITOp Tpeba
nepeiiti B Device Maneger ta HatucHyTt kHOTIKY Create Device, micist 9oro

BIIKPUETHCS HACTYITHE BIKHO:
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E-N

0 Select Hardware

Choose a device definition

Pucynok 3.12 - BikHo BHOOpa MpucTporo

VY HROMY MOXHa BUOpATH THUII JAEBANCY, MOJIEIb, HOTO PO3MIPH, BIIHOIIEHHS CTOPIH
Ta HaBITh IIUIBHICTH ITIKCEJIB Ha JIOMM. TaKoX € MOXKJIMBICTh CKJIOHYBaTH BCE

rOTOBUH eMynaTop. Skio HatucHyTH Next, TO MOKHa TOOAYUTH HACTYITHE BIKHO:

Apk.
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-

0 System Image

Select a system image

emyssitopa. HaBiTh iCHYIOTh 00pa3u 41t KOMIT 10TepiB 3 nporiecopamu ARM. Tlpu

nepmomy Buoopi Android o6pa3 Tpeba 3aBaHTaKUTHU, ajle B HACTYITHI pa3u

11.0

Googie Inc

Pucynok 3.13 - Bikno Buba Bepcii OC

B manomy BikHI MOKHa BUOpATH BepCito omnepariitnoi cucremu Android

3aBaHTa)KyBaTH HIYOTO HE Tpeba 1 CTBOPEHHsI eMyJsiTopa Oy/ie MPOXOAUTH IIBU/IIIIE.

Ochb npukitag BikHa BctaHoBIeHHS Android 11:
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0 SDK Component Installer

Completing Requested Actions

Pucynok 3.14 - Bikno BctanosienHs Android
[Ticist 3aBaHTaKEeHHST 00pa3y MOTPAIUIIEMO B MEHIO JI0IaTKOBUX HAJIAIITYBAHb

eMYJISITOpa JIeBaCY:

P

0 Android Virtual Device (AVD)

Pucynok 3.15 - MeH0 10AaTKOBUX HaJalITyBaHb
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B npomy BikH1 MOkHa BUOpaTu Ae(OATHY OpPICHTAIliI0 MPUCTPOIO, 110 CaMe
OyJe Mmoka3zyBaTu KaMmepa Mpu BKJIIOYEHI, YU Tpeda 10JaTh 3aTPUMKY B IIIBUJIKOCTI1
IHTEPHETY, KUIbKICTh ONEPAaTUBHOI IaM’ IT1 BUALIEHOI 111 3aCTOCYHOK, a TAKOXK YU
OyJe BMUKAaTHCh CUTeMHa KiaBiaTypa. [licis uux HamamTyBaHb 3aKiHUYETHCS

CTBOPEHHS EMYJISATOPA.

3.2 Orasaa HalikopucHimmx shortcuts B Android Studio
Control+Alt+S — BinkpuBae aialoroBe BIKHO 3a HaJIAlITYBaHHSIMH.
Shift+Shift - momryk mo BcboMy mpoexTy.

Control+F - momryk o daiiny.

Control+R - 3amina cumMBOJIIB y (aiii.

Control+N - momryk mo Ha3Bi Kiacy.

Control+Shift+N - momyk came mo Ha3Bi ¢aiily, a He Kiacy.
Control+Shift+F - momyk B cupiieBoMy Ko/Ii IIpOrpamu.

Alt+Insert - reneparipis Koay (reTTepHu, CETTEPH, KOHCTPYKTOPH, MeToau equals(),
hashCode(), toString()

Control+Shift+Enter — 3akinuye cTeiiTMEHT.
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BUCHOBOK JIO PO3ALTY 3

VY TtpetboMy pozaini Oyno omucaHo ctBopeHHsi Android mpoekty B Android

Studio. Takox Oyino moka3aHo ocHOBHI MoximBocTi IDE, mo BOynoBaHi B Hiil.

HageneHno npukiaa CTBOPEHHSI eMyJISITOpa MOOUTBHOTO MPUCTPOIO M1 YIIPaBIIHHAM

onepariiinoi cucremu Android, Oyi0 MOKa3aHO OCHOBHI HaJIAIITYBaHHS I[bOTO

emynsaropa. Okpim Toro, Oyno moka3anHo ocHoBHi shortcuts B Android Studio,

MOSICHEHO X (PYHKIIIOHAJL.

bynu HaBeleHi CTaTMCTUYHI JaHl 3 BIACOTKOM MIATPUMYBAHMX MPUCTPOIB B

3aJIEKHOCT1 Bl MIHIMaJbHOIO MIATpUMYBaHOi Bepcii Android, gaHuil 3acTOCYHOK

niaTpumye 95.6% npucTpoiB 3a CTATUCTUKOIO HA yepBeHb 2022 poKy.
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PO3/ILI 4.
PO3POBKA MOJYJIIO B3AEMO/IIi 3 SQLITE

B mMo6u1bHIM onepaniiiniid cucreMi Android s B3aemonii 3 CYBJ] SQLite e
NoTpIOH1 T0AATKOBI 3aJIeKHOCTI Ta 010:110TeKH, TOOTO iIcHY€e HU3KOpiBHEBUUA AP nis
B3aemoii 3 Heto. OKpiM Toro, icHye Jekiabka peamizaiiii ORM — Object-Relational
Mapping. Halinonynsipaima - Room, e ORM mist SQLite niig Android Bij kommnanii
Google. [Ipore, He AuBAsTUKNCH Ha Te, 110 ORM nonomMorae 3MEHIIUTH KUTBKICTh KOAY
Ta MOTCHI[IMHUX TIOMHIJIOK, B JIJAHOMY JOJATKy iX BHKOPHUCTAHHS HEMOXXJIUBE, 00
3aBYaHO HEMOJXKJIMBO CIIPOTHO3YBAaTH SK1 TaONUIll 3 SKUMU KOJOHKaMH OyAyTh
ctBopeHi kopuctyBaueMm (st ORM 1ie 000B’s13k0BO Tpeba 3HATH YCIO CXEMY
TabJIULIb, aJe NOTPiOHO 3aByaHO omnucatu kiacu (Entity) B siki OynyTh ManuTUCh
PSAIKA TaOJIUILIB).

4.1 Orasa Hu3bkopiBHeBOro API (HaliBaJIUBIIINX KJIACIB)

4.1.1 SQL.iteCursor - e peanizaris intepdeiicy Cursor, 1o Hagae pe3yabTaTH
SQL 3anmuty no SQLiteDatabase. SQLiteCursor He € CHHXpOHI30BaHUM, Ha II¢ Tpeba
3BaKaTu MpH poOOTI 6ararornoTokoBOi mporpaMu (MOXKIUBO JTOBEIAETHCS POOHUTH
CBOIO CHHXpOHI3aIio) [1].

4.1.2 SQL.iteDatabase - knac, mo Hagae GpyHKIIOHAT KEPYBaHHS 0a3010 JaHUX
SQLite[1].

B SQLiteDatabase icHy:oTh METOAHM ISl CTBOPCHHS, BUAAJICHHS, BUKOHAHHS
komang SQL. Takox icHye oOMeXeHHsI Ha iMeHa 0a3 JaHuX (BOHU MOBHHHI OyTH
YHIKaJbHUMH B MEXaxX OJHOTO JOJATKy, aje MOXYThb MOBTOPIOBATHUCH Y IHIIUX
nporpamax [1].

4.1.3 SQLiteQuery - xiac, 10 MpeacTaBiIse 3aIuT, 0 3YUTYE OTPUMAHI PSIKH
tabmuii B SQLiteQuery. Ilefi xmac BukopucToByeThes: KiacomM SQLiteCursor Ta
3a3BU4aili HE  BUKOPUCTOBYETHCA  po3poOHWMKamHu. Bin  Takox He €

CUHXpOHI30BaHUM[1].
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4.2 Orusaa HAWBAXXKIMBIIIMX NPOrpaMHUX KOMIIOHEHTIB Ui poldoTH 3
SQL.ite
4.2.1 SqliteActivity - kiac o € Hamaakom Activity, ToOTO 11e eKpaH.

Pucynoxk 4.1 - SqliteActivity
Haiirikasimii nosst Ta METOIH:
4.2.1.1 showCustomQueryDialog(String previousCustomQuery) - BUKIUKae
1aJIOrOBe BIKHO IS CBOIX 3aITHTIB.
4.2.1.2 showAddEditRowDialog(final boolean isEdit, final String tableName,
final String[] tableColumnNames, final SparseArray<Object> oldColumnValues) -

BHUKJIMKAE J11aJIOTOBE BIKHO IS JOJaBaHHS a00 pearyBaHHs PsJIKY B TaOJIHIIL.
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4.2.1.3 onOptionsitemSelected(Menultem item) - MeTo, 1O perysrOe JOTIKY
pobotu Tynbapy.

4.2.2 SqliteResponse - kiac sikuii 30epirae y co61 iHdopmairiro mo nmoseprae SQLite.

Haiimikasimi moss:

Pucynoxk 4.2 - SqliteResponse
4.2.2.1 Cursor - mae 3MOTy OTPUMATH JOCTYIH JI0 NaHUX IO MOBEPTAIOTHCS 3
SQL.ite.
4.2.2.2 1sQuerySuccess - OyiieBe 3HAYCHHS Yy SKOMY 30€pira€Tbcsl yCIIIIHITh
3amuTy B 0a3y JaHUX.
4.2.2.3 Throwable - momusika 3 K010 3anuT OYB IPOBAICHHIA.

4.2.3 SqgliteResponseData — kimac y sskomy 30epiraerbest iHpoOpMaIisi Mpo KOJOHKH
TaOJIHIII.
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Pucynok 4.3 - SqliteResponseData
4.2.4 SqlSafeUtil - cnerianbuauii kinac s 6opotsou 3 SQL injection.
SQL injection — e TexHika po3MillIeHHs IIKIIJIMBOro KoAy B oneparopax SQL depe3
BBEJICHHS BEO-CTOPIHKU. TakKMM YMHOM MO’KHA MOBHICTIO 3HMIIUTH iH(OpMaIliio B
0a3i nanux. SQL injection € oJIHi€IO 3 HAWMOMIUPEHIIIUX METOIUK BeO-3110MYy[10].
BapianTu 3momy uepe3 SQL injection:
e SQL injection Ha 0CHOBI TOTO, 1110 1=1 3aBX1U MpaB/a.

Hexaii kopricTyBau BBOJUTH B 1OJI€ CBiif id.

Userld: |105 OR 1=1 7
Pucynok 4.4 - Tlpuxnax SQL injection
VY 1poMy BUMAJIKY 3anuT B 0a3y JaHUX Oyje TaKuM:
SELECT * FROM Users WHERE Userld = 105 OR 1=1; [10]
Tak six 1 = 1, TO 3I0yMHCHUK OTpUMAaE BCIO 1HGOPMAIIIIO TIPO YCIX KOPUCTYBayiB B
CUCTEMI.

n_—_nn

e SQL injection Ha 0ocHOBI TOTO, 110 3aBXKIHU true

Hexait kopucTyBad BBOAUTH B MOJISE CBOT USername ta password.

User Name:

or’ =

Password:

" "n

or ""="

Pucynoxk 4.5 - ITlpuknazn nosiB BBOIY

VY 11poMy BUMAJIKy 3amuT B 6a3y JaHUX Oye TaKuM:

SELECT * FROM Users WHERE Name =" or ""="" AND Pass =" or ""="" [10]

n_nn

Tak sik MOBEpPTAE true, TO 3JIOYMUCHUK OTPUMAE BCIO iH(OpMAIli0 PO yCix

KOPHCTYBa4iB B CHCTEMI.

Apk.
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e SQL injection Ha ocHOBI TOro, mo Ouibmicte CYBJ[ miaTpUMYIOTH
MOXJIMBICTh BUKOHATH JeKuibka 3anutiB miapsa (Batched SQL Statements)
[10].

Hexaii kopuctyBau BBOAUTH B 0JIe CBiif id.

User id: 7105; DROP TABLE Suppliers

Pucynok 4.6 - Ipuxnax SQL injection
VY 1npoMy BUMAJIKY 3alUT B 6a3y JaHUX Oyje BUTIIAIATH TaK:
SELECT * FROM Users WHERE Userld = 105; DROP TABLE Suppliers; [10]
Jpyruii 3anuT BUIATUTh TaOIUIIO B 0a31 TaHUX

Tomy OyB nonanuii kinac SqlSafeUtil

g * SqlSafeUtil

Pucynok 4.7 - SqlSafeUtil
SQL_REGEXPS - perynspHuii Bupa3 /uis Baiijaiii 3anuTiB Ha MoBi SQL
IsSqlinjectionSafe(dataString: String?) - meToa mo 3a JOMOMOTO PETYISIPHOTO

BHpa3y nepeBipse 6e3nevHicTh 3anuTiB Ha MOB1 SQL.
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4.3 JlemoHcTpauisi pod0TH B 10AATKY 3 BJACHMMHM 3aniuTaMu Ha MoBi SQL

Y upomy miapo3aini Oyae NOPOJEMOHTCPOBAHO POOOTY 3 KaCTOMHHUMH

3anuTaMM KopucTyBaya. Jljisi moyaTKy CTBOPUMO J€KUIbKa Tabmuib. AOu Oyio

IiKaBilIe 3p00uMO TaOJIMII 3 BIIHOIIEHHSIM Many-to-many.

aljil CTy/IeHTA.

HE € YHIKQJIbHUM JIJIs1 TaOJIuII1).

(BOHO HE € YHIKQIBHUM JjIsl TAOJIHIIL).

4.3.1 CtBOpeHHS TaOIHITh

4.3.1.1 Tabnuus CTyACHTIB

JIjist moyaTKy CTBOPUMO TaOJUI0 CTYACHTIB. OTIMC KOJIOHOK:

student_id INTEGER PRIMARY KEY — koyioHKa BiIIOBi/Ia€ 3a YHIKAJIbHUN

first_name TEXT NOT NULL — xonmoHka BiamoBigae 3a iM’st CTyZeHTa (BOHO

last_ name TEXT NOT NULL — kosoHKa BiAMOBiZa€ 3a MPi3BHINE CTyACHTA

email TEXT NOT NULL UNIQUE - xoyioHKa BIATOBIZa€ 3a €ICKTPOHY

MOIITY CTyAeHTa (BOHAa Ma€ OyTH YHIKaJIbHOIO).

phone TEXT NOT NULL UNIQUE

Cam SQL.:
CREATE TABLE students (

student_id INTEGER PRIMARY KEY,
first_name TEXT NOT NULL,
Last_name TEXT NOT NULL,

email TEXT NOT NULL UNIQUE,
phone TEXT NOT NULL UNIQUE

Pucynok 4.8 - SQL 3anut
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Pesynbrat Bukonanus SQL y nogatky:

Tables
PocketDB Pocket.. Iﬁ < c €

students

tudent_id first_name

Pucynok 4.9 - PesynbraT BukoHaHHs SQL
4.3.1.2 Tabnuis nmpeameTiB
Jlami cTBOpUMO TaOIHITIO 3 IPEMETaAMU:
subject_id INTEGER PRIMARY KEY - koyioHKa BiIIOBi1a€ 3a yHIKaIbHUN
ail mpeaMery.
name TEXT NOT NULL UNIQUE - komonka BimmoBimae 3a yHIKaJIbHY
Ha3BY MPEAMETY.

Cam SQL.:

Apk.
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CREATE TABLE subjects (
subject_id INTEGER PRIMARY KEY,
name TEXT NOT NULL UNIQUE
);
Pucynok 4.9 - SQL 3anut

PesynbraT Bukonanus SQL y nogatky:

Tables lﬁ < Cc ¢

PocketD8 Pocket...

subjects v

Pucynok 4.10 - Pe3ynbraT BukoHanus SQL
4.3.1.3 Tabnuiisg 3B’ 3KIB CTY/ICHTIB Ta MPEIMETIB
Ham tpeba ctBOpuTH TAaOIUIIO 10 Oy/e MOB’A3yBaTH PI3HUX CTYICHTIB 3
PI3HUMH TIpEMETaMHU.

student_id INTEGER — kosoHKa 1110 1MOB’s13y€ CTyIeHTa
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subject_id INTEGER — kosonka 110 moB’si3ye npeaMer

Cam SQL:

CREATE TABLE students_subjects(

student_id INTEGER,

subject_id INTEGER,

PRIMARY KEY (student_id, subject_id),

FOREIGN KEY (student_id)
REFERENCES students (student_id)
ON DELETE CASCADE
ON UPDATE NO ACTION,

FOREIGN KEY (subject_id)
REFERENCES subjects (subject_id)
ON DELETE CASCADE
ON UPDATE NO ACTION

Pucynox 4.11 - SQL 3anur

PesynbraT Bukonanus SQL y nogatky:

Tables
Pocke1DB Pocket.. [E < c €

students_subjects

subjact il

Pucynok 4.12 - PesynbraT BUKOHaHHA SQL
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4.3.2 3anmoBHCHHS Ta0IUIb TSCTOBUMHU JTaHUMU

4.3.2.1 3anoBHEeHHs TaOIULI CTYI€HTIB TECTOBUMH TaHUMH

SQL 3amuTu:

INSERT INTO students (student_id, first_name, last_name, email, phone)

VALUES(1, 'Makcum', '[lyaka', 'example_mail@ukr.net', '+38011111111');

INSERT INTO students (student_id, first_name, last_name, email, phone)
VALUES(2, 'Beponika', 'Paxy6a', 'example_mail2@ukr.net',6 '+38022222222');

INSERT INTO students (student_id, first_name, last_name, email, phone)

VALUES(3, 'Onexkciw', 'CamyTiH', 'example_mail3@ukr.net',6 '+38033333333');

Pucynok 4.13 - SQL 3anurtu

PesynbraTr Bukonanus SQL y nogatky:

Tables
PooketDB Pocket IE < c €

students

stutgent.id firsL_nome

Pucynok 4.14 - Pe3ynbtaT BukoHanHs SQL
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4.3.2.2 3anoBHEeHHs Ta0IULI IPEIMETIB TECTOBUMH TaHUMHU
SQL 3amuTu:

INSERT INTO subjects (subject_id, name)
VALUES(1, 'CucTeMmHe nporpaMmyBaHHA');

INSERT INTO subjects (subject_id, name)
VALUES(2, 'Buua maTteMaTuka');

Pucynok 4.15 - SQL 3anurtu

PesynbraT Bukonanus SQL y nogatky:

Tables =
PocketDB Pocket... < c €

subjects

ubject_id

Pucynok 4.15 - Pesynbrar BUKoHaHHsa SQL
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4.3.2.3 3anoBHEeHHs TaOIUIll PEIMETIB TECTOBUMH TaHUMU

SQL 3amuTu:

INSERT INTO students_subjects (student_id, subject_id)

VALUES(1, 1);

INSERT INTO students_subjects (student_id, subject_id)

VALUES(1, 2);

INSERT INTO students_subjects (student_id, subject_id)

VALUES(2, 1);

INSERT INTO students_subjects (student_id, subject_id)

VALUES(2, 2);

INSERT INTO students_subjects (student_id, subject_id)

VALUES(3, 1);

INSERT INTO students_subjects (student_id, subject_id)

VALUES(3, 2);

Pucynok 4.16 - SQL 3anurtu

[Ticns BUKOHAHHS LMX 3alHTIB, yCi CTyJAeHTH OyAyTh TOB’s3aHi 3 ycima

peIMETaMH.
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Pesynbrat Bukonanus SQL y nogatky:

IpPEeIMETIB

Tables @ < C €

PocketD8 Pocket..,

students_subjects  ~

subject_id

1

Pucynok 4.17 - Pe3ynbraT BukoHaHHs SQL

4.3.3 CTBOpeHHs 3alMTIB HA OCHOBI OTPUMaHOi 0a3W JaHUX CTYJEHTIB Ta

4.3.3.1 3anut Ha oTpuManHs email ctyneHTiB y sk im’ s MakcnMm abo Beponika:

SQL:
SELECT email FROM students WHERE first_name = 'Maxkcum' OR first_name = 'Bepoxika'
Pucynoxk 4.18 - SQL 3amur
Apk.
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PesynbTaT Bukonanus SQL y nogatky:

Tables
PocketDB Pocket.. lﬁ < ¢ ¢

CT email FROM
e = ‘Maxcum

Pucynok 4.19 - Pe3ynbraT BukoHanHs SQL

4.3.3.2 3anuT Ha OTPUMAaHHS MPI3BUII CTYACHTIB SKI BHUBYAJIA CUCTEMHE
nporpamysanHs (3armut 3 JOIN):
SQL:

SELECT last_name FROM students s
LEFT JOIN subjects sub ON s.student_id
WHERE sub.name = 'CUCTeMHe MporpaMyBaHHA';

Pucynoxk 4.20 - SQL 3amur
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PesynbTaT Bukonanus SQL y nogatky:

Tables
PocketDB Pocket..,

B < Cc ¢«

Pucynok 4.21 - Pe3ynbraT BukoHaHHs SQL
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BUCHOBOK J10 PO3 ALY 4

VY yeTBepTOMY pO3ALII OYJI0 PO3MISIHYTO YOMY BUOIp MaB Ha HU3bKOPIBHEBUI
API gyist po6otu 3 SQLite, a He ORM (nanpukiian Room Bin kommanii Google). bynu
HaBEJIEHI OCHOBHI Kjlacu Il poOOTH 3 0a3aMu JaHUX B ONEpaliiiHii cuctemi
Android. Bynu npoieMOHCTpOBaH1 OCHOBHI IPOrpaMHi KOMIIOHEHTH AJii poOOTH 3
API CYBJI SQLite.

Takox Oyn0 po3rasHyTO BapiaHTH aTaku Ha 0a3u JaHuXx 3a aonomoror SQL
injection Ta NPOAEMOHCTPOBAHO MOKJIMBUN BapiaHT YCYHEHHS TaKO1 MOKIMBOCTI.

OxpiM TOro Oyjn0 MOETamHO MPOJAEMOHCTPOBAHO CTBOPEHHS 0a3u JaHUX
CTYJIEHTIB Ta MPEIMETIB, TOKA3aHO ii 3aMTOBHEHHS, a TAKOXK 3aMUTH JI0 TOTOBOI 0a3u

JaHHUX ITIOBHICTIO 3a AOIIOMOT' OO0 KOPpUCTYBAIIbKUX 3aIlUTIB.
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BUCHOBKH

[lin yac BUKOHAHHA AUIUIOMHOI PoOOTH Oyn0 pPO3pOo0JIECHO MOOLILHUIMA
3aCTOCYHOK Ha onepainiiHidi cucreMi Android A mokpameHHs NPaKTHYHUX
HABUYOK Y BUKOpHCTaH1 MOBHU 3anuTiB SQL. Jlana mporpama jgae MOXIJIUBICTh CBOIM
KOpHCTYBauaM 3a JIONOMOI0r0 MOOUIEHOTO AoaaTKy B3aemoniatu 3 CYBJ] SQLite.

B nepmomy poznini Oynu po3ryisiHYTI 1HTErpOBaHI CEPEOBHUINA PO3POOKH.
Takox y nepmomy po3au 6ynu po3risiHyTi aHanoru 3 Google Play Market. Bynu
BCTAHOBJICHI X HEJOIIKHU Ta MEepPEBary.

B npyromy po3auni Oynu neranbHO po3nucani MoBU nporpamyBaHHs Kotlin,
Java, Swift, Dart Tta JavaScript. Takox Oyno posrmsayto pensuiitni CYB]J[ ix
nepeBarun Ta Hemodikui. OkpiM TOro OyJio PO3TJsSHYTI BapiaHTU O10JI0TEK AJis
KacTOMI3al1lil 30BHIITHBOTO BUTJISY 3aCTOCYHKY.

B tpetromy poszaini Oyno mokazaHo mporiiec ctBopeHHs Android mpoekTy B
Android Studio. Takox OyJi0 Moka3aHO MPHUKIIAJL CTBOPEHHS EMYJISITOpa MOOLTEHOT'O
OPUCTPOIO TiJ yOpaBiaiHHAM omepariiHoi cucremu Android. Takox Oynm
IIPOJIEMOHCTPOBaH1 HalikopucHimIi shortcuts st po6otu B Android Studio.

B ueTBepTOMy po3aini Oyiio po3rIITHYTO BUKOPHCTaHI CUCTEMHI KJIacH JUIS B
B3aemoii 3 SQLite. Takox Oyi0 pO3TIsSHYTO HAWIIKaBIlIl IPOrPaMHI KOMIIOHEHTH
mo Oynu ctBoperi ansg pobotu ¢ CYBJl. Okpim Toro 0yno mokazaHO MOXKIJIMBOCTI
po6otn 3 SQL 3anmutamu KopucTyBaya (BKIOYAIOUM CTBOpPEHHSA TaOmuUIh, iX

3aIIOBHCHHS, BUTSATAHHS JTaHUX B TOMY YHCJIH cKiagHuMu 3anutamu 3 JOIN).
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App.kt
package my.project.db

import android.app.BApplication
import com.jaredrummler.cyanea.Cyanea

class MyApplication : Application() {

override fun onCreate() {
super.onCreate ()
Cyanea.init (this, resources)

CreateActivity.java
package my.project.db;

import androidx.appcompat.app.AlertDialog;
import androidx.appcompat.widget.Toolbar;

import android.content.DialogInterface;
import android.content.Intent;

import android.database.sqglite.SQLiteException;
import android.os.Bundle;

import android.view.Menu;

import android.view.MenulInflater;
import android.view.Menultem;

import android.view.View;

import android.widget.ArrayAdapter;
import android.widget.EditText;

import android.widget.LinearLayout;
import android.widget.Spinner;

import android.widget.TextView;

import android.widget.Toast;

import com.jaredrummler.cyanea.app.CyaneaAppCompatActivity;

import java.util.ArrayList;

import my.project.db.manager.SgliteDataRetriever;

import my.project.db.manager.SgliteHelper;

import my.project.db.manager.SgliteStarter;

public class CreateActivity extends CyaneaAppCompatActivity {

private LinearLayout mainLinearLayout;

private final ArraylList<String> names = new ArrayList<>();
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private final ArraylList<String> types = new ArrayList<>();

private SgliteHelper sqgliteHelper;

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView (R.layout.activity create);
sgliteHelper = new SqgliteHelper (this);
mainLinearLayout = findViewById(R.id.main);
mainLinearLayout.addView (addLine (new LinearLayout (this)));
setTitle (R.string.add table);
Toolbar toolbar = findViewById(R.id.toolbar);
setSupportActionBar (toolbar) ;
}
public void onClick (View view) {
LinearLayout lin = new LinearLayout (this);
addLine (1in) ;

mainLinearLayout.addView(lin) ;

private LinearLayout addLine (LinearLayout linearLayout) {
EditText edl = new EditText (this);

edl.setHint (getString (R.string.name) + (mainLinearLayout.getChildCount ()

Spinner ed2 = new Spinner (this);

ArrayList<String> spinnerArray = new ArrayList<>();

spinnerArray.add(getString(R.string.text));

spinnerArray.add (getString(R.string.integer));

spinnerArray.add(getString(R.string.real));

ArrayAdapter<String> spinnerArrayAdapter = new ArrayAdapter<>(this,

android.R.layout.simple spinner dropdown item, spinnerArray):;
ed?2.setAdapter (spinnerArrayAdapter) ;

LinearLayout.LayoutParams param = new LinearLayout.LayoutParams (
LinearLayout.LayoutParams.MATCH PARENT,
LinearLayout.LayoutParams.MATCH PARENT,
1.0f

)

edl.setlLayoutParams (param) ;

ed?.setlLayoutParams (param) ;

linearLayout.addView (edl) ;

linearLayout.addView (ed2) ;

return linearLayout;
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public void onCreateClick (View view) {
String tableName = validateTableName () ;
if (tableName == null) ({
Toast.makeText (this, getString(R.string.wrong table name),
Toast.LENGTH LONG) .show () ;
return;

}
createTableDialog (tableName) ;

private void createTableDialog(String name) {
AlertDialog.Builder builder = new AlertDialog.Builder (this);
builder
.setTitle (getString (R.string.create table sure) + name + "?")
.setCancelable (false)
.setPositiveButton (getString(R.string.yes), new
DialogInterface.OnClickListener () {
public void onClick (DialogInterface dialog, int id) {
try f{
getNamesAndTypes () ;
sgliteHelper.createTable (name, names, types);
names.clear () ;
types.clear();
dialog.cancel () ;

SgliteDataRetriever sgliteDataRetriever = new

LauncherActivity.HelperSqgliteDataRetriever (sgliteHelper) ;

SgliteStarter.launchSqgliteManager (CreateActivity.this, sgliteDataRetriever,
BuildConfig.APPLICATION ID);
finish();
} catch (SQLiteException e) {
Toast.makeText (CreateActivity.this,
getString (R.string.exist), Toast.LENGTH LONG) .show();
}

})
.setNegativeButton (getString(R.string.no), new

DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int id) {

dialog.cancel () ;

}
}) .show () ;

Apk.

[AJI11.467200.007 14 3

3m. | Apk. No mokym. Higmuc | dara




private void getNamesAndTypes () {

for (int i = 2; i < mainLinearlLayout.getChildCount (); i++) {

LinearLayout supp = (LinearLayout) mainLinearLayout.getChildAt (i)
TextView suppText = (TextView) supp.getChildAt (0);
Spinner suppSpinner = (Spinner) supp.getChildAt(1);

names.add (validateName (suppText)) ;

types.add (suppSpinner.getSelectedItem() .toString()) ;

}
private String validateName (TextView name) {

String supp = name.getText () .toString();

if (supp.equals("")) {

return name.getHint () .toString();
}
if (supp.contains(" ")) {

return supp.replace(™ ", " ");

}

return supp;

private String validateTableName () {
EditText editText = findViewById(R.id.tableName) ;
String supp = editText.getText ().toString();
if (supp.equals("")) {
return "name";
}
if (Character.isDigit (supp.charAt(0)) || supp.contains(".") ||

supp.contains ("-")) {

return null;

}

return supp;

@Override

public boolean onCreateOptionsMenu (Menu menu) {
MenulInflater inflater = getMenulnflater();
inflater.inflate(R.menu.create menu, menu);

return super.onCreateOptionsMenu (menu) ;

@Override
public boolean onOptionsItemSelected (Menultem item) {

if (item.getItemId() == R.id.back) {
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onBackPressed () ;
return true;

}

return super.onOptionsItemSelected (item) ;

Override
public void onBackPressed() {
startActivity (new Intent (CreateActivity.this, LauncherActivity.class));
finish () ;

}

LauncherActivity.java
package my.project.db;

import android.content.Intent;

import android.database.Cursor;

import android.database.sglite.SQLiteDatabase;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import androidx.annotation.NonNull;
import androidx.core.content.ContextCompat;

import com.jaredrummler.cyanea.app.CyanealAppCompatActivity;
import com.jaredrummler.cyanea.prefs.CyaneaSettingsActivity;

import my.project.db.manager.SgliteDataRetriever;
import my.project.db.manager.SgliteHelper;
import my.project.db.manager.SgliteStarter;

public class LauncherActivity extends CyaneaAppCompatActivity implements
View.OnClickListener {

SgliteHelper sgliteHelper;
SgliteDataRetriever sgliteDataRetriever;

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity launcher);
sgliteHelper = new SgliteHelper (LauncherActivity.this);
sgliteDataRetriever = new HelperSgliteDataRetriever (sgliteHelper);

if (sgliteHelper.getTableNames () .size () < 2) {
Button button = findViewById(R.id.show all tables);
markButtonDisable (button) ;

}

findviewById(R.id.create new table).setOnClickListener (this);

findviewById(R.id.show all tables).setOnClickListener (this);

findviewById(R.id.customisation button).setOnClickListener (this);
}

private void markButtonDisable (Button button) {
button.setEnabled(false);
button.setTextColor (ContextCompat.getColor (button.getContext (),
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R.color.white));
button.setBackgroundColor (
ContextCompat.getColor (
button.getContext (),
android.R.color.darker gray

@Override
public void onClick (View v) {
if (v.getId() == R.id.show all tables) {

SgliteStarter.launchSqgliteManager (LauncherActivity.this,
sgliteDataRetriever, BuildConfig.APPLICATION ID);

finish () ;
} else if (v.getId() == R.id.customisation button) {
startActivity (new Intent (this, CyaneaSettingsActivity.class));
} else if (v.getId() == R.id.create new table) {

startActivity (new Intent (LauncherActivity.this,
CreateActivity.class));
finish () ;
}
}

public static class HelperSgliteDataRetriever implements SgliteDataRetriever

SgliteHelper mSgliteHelper;
SQLiteDatabase mSQLiteDatabase;

HelperSgliteDataRetriever (SgliteHelper sqgliteHelper) {
mSgliteHelper = sgliteHelper;
mSQLiteDatabase = mSgliteHelper.getWritableDatabase()
}

@Override
public Cursor rawQuery (@NonNull String query, String[] selectionArgs) {
if (mSQLiteDatabase == null || !'mSQLiteDatabase.isOpen()) {

mSQLiteDatabase = mSgliteHelper.getWritableDatabase ()
}

return mSQLiteDatabase.rawQuery (query, selectionArgs);

}

@QOverride
public String getDatabaseName () {
return mSgliteHelper.getDatabaseName () ;

}

@Override
public void freeResources () {

}

ColumnNameView.java

package my.project.db.manager;

import android.annotation.SuppressLint;
import android.annotation.TargetApi;
import android.content.Context;

import android.graphics.drawable.Drawable;
import android.os.Build;

import android.text.Spannable;
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import android.text.SpannableString;
import android.text.style.ImageSpan;
import android.util.AttributeSet;
import android.view.LayoutInflater;
import android.view.View;

import android.widget.LinearLayout;
import android.widget.TextView;

import androidx.annotation.Nullable;
import my.project.db.R;

@SuppressLint ("Instantiatable")
class ColumnNameView extends LinearLayout implements View.OnClickListener ({

private String[] mTableColumnNames;

public static final byte NO SORT = 0;
public static final byte ASCENDING SORT = 1;
public static final byte DESCENDING SORT = 2;

private ColumnHeaderSortChangelListener mColumnHeaderSortChangelListener;

public ColumnNameView (Context context) ({
this (context, null);

}

public ColumnNameView (Context context, (@Nullable AttributeSet attrs) {
this (context, attrs, 0);

}

public ColumnNameView (Context context, (@Nullable AttributeSet attrs, int
defStyleAttr) {
super (context, attrs, defStyleAttr);
init () ;

@TargetApi (Build. VERSION CODES. LOLLIPOP)
public ColumnNameView (Context context, AttributeSet attrs, int defStyleAttr,
int defStyleRes) {
super (context, attrs, defStyleAttr, defStyleRes);
init () ;

}

private void init () {
setOrientation (HORIZONTAL) ;
}

private TextView getTextView() {
return (TextView)
LayoutInflater. from(getContext ()).inflate (R.layout.column text header item,
this, false);
}

ColumnNameView setData (String[] tableColumnNames) {
removeAllViews () ;

mTableColumnNames = tableColumnNames;

int index = 0;
for (String currentColumnName : mTableColumnNames) {
TextView textView = getTextView() ;
TableNameHeaderViewTag tableNameHeaderViewTag = new
TableNameHeaderViewTag () ;
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tableNameHeaderViewTag.columnIndex = index;
tableNameHeaderViewTag.sortOrder = NO SORT;
textView.setTag (tableNameHeaderViewTaqg) ;
textView.setText (currentColumnName) ;
textView.setOnClickListener (this) ;
addView (textView) ;
index++;

}

return this;

}

private class TableNameHeaderViewTag {
private byte sortOrder = 0;

private int columnIndex = O0;
}
@Override
public void onClick (View v) {
TableNameHeaderViewTag tableNameHeaderViewTag = (TableNameHeaderViewTagqg)
v.getTag() ;

byte nextSortOrder = getNextSortOrder (tableNameHeaderViewTag.sortOrder) ;

for (int 1 = 0; 1 < getChildCount(); i++) {
View currentChild = getChildAt (i)
if (currentChild instanceof TextView) {

((TableNameHeaderViewTag) currentChild.getTag()) .sortOrder =
NO_SORT;

int columnIndex = ((TableNameHeaderViewTaqg)
currentChild.getTag () ) .columnIndex;

((TextView)

currentChild) .setText (mTableColumnNames [columnIndex]) ;

}

boolean isAscendingOrder = nextSortOrder == ASCENDING SORT;
if (mColumnHeaderSortChangeListener != null) ({

mColumnHeaderSortChangelListener.onHeaderColumnSortChanged (mTableColumnNames [tabl
eNameHeaderViewTag.columnIndex], isAscendingOrder) ;

}

tableNameHeaderViewTag.sortOrder = nextSortOrder;
Drawable ascendingDescendingIcon;
if (isAscendingOrder) {
ascendingDescendingIcon =
getContext () .getResources () .getDrawable (R.drawable.ic sort ascending white 24dp)
} else {
ascendingDescendingIcon =
getContext () .getResources () .getDrawable (R.drawable.ic sort descending white 24dp
)
}

String tableName =
mTableColumnNames [tableNameHeaderViewTag.columnIndex] ;

Spannable spannableString = new SpannableString(tableName + " ")

ascendingDescendingIcon.setBounds (0, 0, 56, 56);

ImageSpan image = new ImageSpan (ascendingDescendinglIcon,
ImageSpan.ALIGN BASELINE) ;

spannableString.setSpan (image, tableName.length() + 2,
spannableString.length(), Spannable.SPAN INCLUSIVE EXCLUSIVE) ;

((TextView) v) .setText (spannableString);

}
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public void setColumnHeaderSortChangelListener (ColumnHeaderSortChangelistener
columnHeaderSortChangelListener) {
this.mColumnHeaderSortChangelistener = columnHeaderSortChangelListener;

}

public String[] getTableColumnNames () {
return mTableColumnNames;

}

private byte getNextSortOrder (int currentSortOrder) ({

if (currentSortOrder == NO SORT) {
return ASCENDING SORT;

} else if (currentSortOrder == ASCENDING SORT) {
return DESCENDING SORT;

} else if (currentSortOrder == DESCENDING SORT) {

return ASCENDING SORT;

}
return ASCENDING SORT;

}

interface ColumnHeaderSortChangeListener {
void onHeaderColumnSortChanged (String columnName, boolean
isAscendingOrder) ;
}
}

CharSequanceTranslator.kt

package my.project.db.manager.csv

import java.io.IOException
import java.io.StringWriter
import java.io.Writer

abstract class CharSequenceTranslator
@Throws (IOException::class)

abstract fun translate (input: CharSequence?, index: Int, out: Writer?): Int
fun translate (input: CharSequence?): String? {
return if (input == null) {
null
} else try {

val writer = StringWriter (input.length * 2)
translate (input, writer)
writer.toString ()
} catch (ioe: IOException) {
throw RuntimeException (ioe)
}
}

@Throws (IOException::class)
private fun translate (input: CharSequence?, out: Writer?) {
requireNotNull (out) { "The Writer must not be null" }

if (input == null) {
return

}

var pos = 0

val len = input.length
while (pos < len) {
val consumed = translate (input, pos, out)
if (consumed == 0) {
val cl = input[pos]
out.write(cl.toInt())
pos++
if (Character.isHighSurrogate(cl) && pos < len) {

val c2 = input[pos]
Apk.
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if (Character.isLowSurrogate(c2)) {
out.write(c2.toInt())
pos++
}
}

continue

}

for (pt in 0 until consumed) {
pos += Character.charCount (Character.codePointAt (input, pos))

CsvEscaper.kt

package my.project.db.manager.csv

import java.io.IOException
import java.io.Writer

class CsvEscaper () : CharSequenceTranslator () {
@Throws (IOException::class)
override fun translate (input: CharSequence?, index: Int, out: Writer?): Int
{
check (index == 0) { "Should never reach the [1] index" }
if (StringUtils.containsNone (input.toString(), *CSV_SEARCH CHARS)) {
out!!.write (input.toString())
} else {

out!!.write(CSV_QUOTE.toInt())
out.write(

StringUtils.replace (
input.toString(),
CSV_QUOTE_STR,

CSV_QUOTE_STR + CSV_QUOTE_STR

)

)
out.write (CSV_QUOTE.toInt())
}
return Character.codePointCount (input!!, 0, input.length)

}

companion object {
var instance: CsvEscaper? = null
get () {
if (field == null) {
field = CsvEscaper /()
}
return field
}
private set
private const val CSV_DELIMITER = ','
private const val CSV_QUOTE = '"'
private const val LF = '\n'
private const val CR = '\r'
private const val CSV_QUOTE STR = CSV_QUOTE.toString/()
private val CSV_SEARCH CHARS = charArrayOf(CSV_DELIMITER, CSV_QUOTE, CR,
LF)

StringUtils.kt

package my.project.db.manager.csv
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internal object StringUtils ({

private const val INDEX NOT FOUND = -1
fun containsNone (cs: CharSequence?, vararg searchChars: Char): Boolean {
if (cs == null || searchChars == null) {

return true

val cslen = cs.length

val csLast = csLen - 1

val searchLen = searchChars.size
val searchLast = searchLen - 1

for (i in O until csLen) {
val ch = cs[i]
for (j in 0 until searchLen) {

if (searchChars[j] == ch) {
if (Character.isHighSurrogate(ch)) {
if (j == searchlast) {

return false
}
if (i < csLast && searchChars[j + 1] == cs[i + 1]) {
return false
}
} else {
return false

}

}

return true

}

fun replace(text: String, searchString: String, replacement: String?):
String {
return replace (text, searchString, replacement, -1)

}

private fun replace (
text: String,
searchString: String,
replacement: String?,
max: Int,

ignoreCase: Boolean = false
): String {
var searchString = searchString
var max = max
if (isEmpty(text) || isEmpty(searchString) || replacement == null || max

return text

}

var searchText = text
if (ignoreCase) {
searchText = text.toLowerCase /()
searchString = searchString.toLowerCase ()
}
var start = 0
var end = searchText.indexOf (searchString, start)
if (end == INDEX NOT FOUND) {

return text
}
val replLength = searchString.length
var increase = replacement.length - replLength
increase = if (increase < 0) 0 else increase
increase *= if (max < 0) 16 else if (max > 64) 64 else max
val buf = StringBuilder (text.length + increase)
while (end != INDEX NOT FOUND) ({
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buf.append(text, start, end) .append(replacement)
start = end + replLength
if (-—-max == 0) {
break

}
end = searchText.indexOf (searchString, start)

}

buf.append(text, start, text.length)

return buf.toString/()

}

private fun isEmpty(cs: CharSequence?): Boolean {
return cs == null || cs.isEmpty()
}
}
RowView.kt

package my.project.db.manager

import android.content.Context
import android.text.TextUtils
import android.util.SparseArray
import android.view.LayoutInflater
import android.view.View

import android.widget.FrameLayout
import android.widget.LinearLayout
import android.widget.TextView
import my.project.db.R

import java.util.*

internal class RowView (context: Context?, columnCount: Int)
FrameLayout (context!!) {
private val mColumnCount: Int
private val mTextViewList: ArrayList<TextView>
private val mRowViewContainer: LinearLayout

private var mColumnIndexToValues: SparseArray<Any?>? = null
private val textView: TextView
private get () = LayoutInflater.from(context)

.inflate(R.layout.column text item, this, false) as TextView

fun setData (columnIndexToValues: SparseArray<Any?>) {

require(columnIndexToValues.size () == mColumnCount) { "columnIndexValues
count doesn't match columnCount" }

mColumnIndexToValues = columnIndexToValues
for (i in 0 until mColumnIndexToValues!!.size()) {

val columnEntry = mColumnIndexToValues!![i]

if (columnEntry == null) {

mTextViewList[i].text = " (NULL)"
} else {

if (columnEntry is String &é&
TextUtils.isEmpty (columnEntry.toString())) {
mTextViewList[1].text = " (EMPTY)"
} else if (columnEntry is ByteArray) {
mTextViewList[1i].text = Arrays.toString(columnEntry as
ByteArray?)
} else {
mTextViewList[i].text = columnEntry.toString/()

init {
val inflater =
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getContext () .getSystemService (Context.LAYOUT INFLATER SERVICE) as
LayoutInflater
inflater.inflate (R.layout.selectable horizontal linear layout, this,
true)
mRowViewContainer =
findviewById<View> (R.id.sqglite manager row view container) as
LinearLayout
mColumnCount = columnCount
mTextViewList = ArrayList (columnCount)
for (i in 0 until columnCount) {
val textView = textView
mTextViewList.add (textView)
mRowViewContainer.addView (textView)

SqliteActivity.java
package my.project.db.manager;

import android.content.DialogInterface;
import android.content.Intent;

import android.database.sglite.SQLiteException;
import android.os.Bundle;

import android.util.SparseArray;

import android.view.LayoutInflater;
import android.view.Menu;

import android.view.MenulInflater;
import android.view.Menultem;

import android.view.View;

import android.widget.AdapterView;
import android.widget.ArrayAdapter;
import android.widget.Button;

import android.widget.ImageView;

import android.widget.LinearLayout;
import android.widget.TextView;

import android.widget.Toast;

import androidx.annotation.NonNull;

import androidx.annotation.StringRes;

import androidx.appcompat.app.AlertDialog;

import androidx.appcompat.app.AppCompatActivity;

import androidx.appcompat.widget.AppCompatSpinner;
import androidx.appcompat.widget.Toolbar;

import androidx.recyclerview.widget.LinearLayoutManager;
import androidx.recyclerview.widget.RecyclerView;

import com.google.android.material.floatingactionbutton.FloatingActionButton;
import com.google.android.material.snackbar.Snackbar;

import com.google.android.material.textfield.TextInputEditText;

import com.google.android.material.textfield.TextInputLayout;

import com.jaredrummler.cyanea.app.CyaneaAppCompatActivity;

import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;

import my.project.db.CreateActivity;
import my.project.db.LauncherActivity;
import my.project.db.R;

public class SgliteActivity extends CyaneaAppCompatActivity implements

SgliteView, AdapterView.OnItemSelectedListener,
Apk.
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ColumnNameView.ColumnHeaderSortChangelListener, View.OnClickListener,
TableRecyclerAdapter.Listener {

private SglitePresenter mSglitePresenter;
private TableRecyclerAdapter mTableRecyclerAdapter;

private View mSgliteManagerParent;
private Toolbar mToolbar;

private AppCompatSpinner mTableSelectionSpinner;

private View mTableSelectionContainer;
private View mCustomQueryContainer;
private TextView mCustomQueryText;
private ImageView mCustomQueryEdit;
private ImageView mCustomQueryClear;

private View mErrorLayout;
private TextView mErrorLayoutText;

private View mTablelLayout;
private ColumnNameView mColumnNameView;
private RecyclerView mTablelLayoutRecyclerView;

private FloatingActionButton mSqgliteAddFab;
private View mActionCustomQuery;

public static final String CSV_FILE SHARE AUTHORITY =
"csv_file share authority";

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity sqglite manager) ;

mSglitePresenter = new
SglitePresenter (SgliteStarter.mSqgliteDataRetriever,
getIntent () .getStringExtra (CSV _FILE SHARE AUTHORITY));

mSqgliteManagerParent = findViewById(R.id.sglite manager parent);
mTableSelectionSpinner =
findviewById(R.id.sglite manager table selection spinner);

mErrorLayout = findViewById(R.id.sglite manager error layout);
mTableLayout = findViewById(R.id.sglite manager table layout);
mColumnNameView = findViewById(R.id.sglite manager table layout header);
mErrorLayoutText = findViewById(R.id.sglite manager error layout text);

mTableLayoutRecyclerView =
findviewById(R.id.sglite manager table layout recycler view);

mActionCustomQuery =
findviewById(R.id.sglite manager action custom query);

mSgliteAddFab = findViewById(R.id.sqglite manager add fab);

mTableSelectionContainer =
findvViewById(R.id.sqglite manager table selection container);

mCustomQueryContainer =
findviewById(R.id.sglite manager custom query container);

mCustomQueryText = findViewById(R.id.sglite manager custom query text);

mCustomQueryEdit = findViewById(R.id.sglite manager custom query edit);

mCustomQueryClear =
findviewById(R.id.sglite manager custom query clear);

mToolbar = findViewById(R.id. toolbar);

setSupportActionBar (mToolbar) ;

setTitle (getString (R.string. tables));
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mTableRecyclerAdapter = new TableRecyclerAdapter (null);
mTableRecyclerAdapter.setlListener (this);
mTableLayoutRecyclerView.setLayoutManager (new

LinearLayoutManager (this));

mTableLayoutRecyclerView.setAdapter (mTableRecyclerAdapter) ;
mTableSelectionSpinner.setOnlItemSelectedListener (this);
mColumnNameView.setColumnHeaderSortChangeListener (this);
mActionCustomQuery.setOnClickListener (this);
mSgliteAddFab.setOnClickListener (this);
mCustomQueryEdit.setOnClickListener (this);
mCustomQueryClear.setOnClickListener (this);

mSglitePresenter.bindView (this);

}

@Override

protected void onDestroy () {
mSglitePresenter.unBindView (this) ;
super.onDestroy () ;

}

@Override

public void setSubtitle(String subtitle) {
mToolbar.setSubtitle (subtitle);

}

@NonNull

@Override

public AppCompatActivity getViewContext () {
return this;

}

@QOverride

public void finishActivityWithError (€StringRes int errorMessageld) {
finishActivityWithError (getString (errorMessageld)) ;

}

@Override

public void finishActivityWithError (String error) {
Toast.makeText (this, error, Toast.LENGTH LONG) .show () ;
finishActivity();

}

@Override

public void finishActivity() {
SgliteStarter.clearReferences|();
finish();

}

@Override

public void displayError (@StringRes int errorMessageld) ({
displayError (getString (errorMessageld)) ;

}

@Override

public void displayError (String error) {
mErrorLayout.setVisibility (View.VISIBLE) ;
mTablelLayout.setVisibility (View.GONE) ;
mErrorLayoutText.setText (error) ;

}

@Override
public void informErrorToUser (€StringRes int errorMessageId) {
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informErrorToUser (getString (errorMessagelId)) ;

}

@QOverride
public void informErrorToUser (String error) {
Snackbar.make (mSgliteManagerParent, error, Snackbar.LENGTH LONG) .show () ;

}

@Override
public void setAddFABVisible (boolean visible) {
if (visible) {
mSgliteAddFab.show() ;
} else {
mSgliteAddFab.hide () ;
}
}

@Override

public void showCustomQueryView (String customQuery) {
mTableSelectionContainer.setVisibility (View.GONE) ;
mCustomQueryContainer.setVisibility (View.VISIBLE) ;

mCustomQueryText.setText (customQuery) ;

}

@Override

public void showTableSelectionView () {
mTableSelectionContainer.setVisibility (View.VISIBLE) ;
mCustomQueryContainer.setVisibility (View.GONE) ;

}

@Override

public void showCustomQueryDialog (String previousCustomQuery) {
LayoutInflater inflater = this.getLayoutInflater();
final View dialogView = inflater.inflate(R.layout.custom query dialog,

null) ;

final TextInputEditText customQueryEditText =
dialogView.findViewById(R.id.sqglite manager custom query edit text);
customQueryEditText.setText (previousCustomQuery) ;

Button cancelButton = dialogView.findViewById(R.id.cancel);
Button queryButton = dialogView.findViewById(R.id.query);

final AlertDialog alertDialog
= new AlertDialog.Builder (this)
.setView(dialogView)
.setTitle (R.string.custom query)
.setMessage (R.string.custom query hint)
.create();

cancelButton.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick(View v) {
alertDialog.dismiss () ;
}
1)

queryButton.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick(View v) {

mSglitePresenter.onCustomQuerySubmitted (customQueryEditText.getText () .toString ()
)

Apk.

[AJI11.467200.007 14 16

3m. | Apk. No mokym. Higmuc | dara




alertDialog.dismiss () ;

})

alertDialog.show () ;
}

@Override
public void showAddEditRowDialog(final boolean isEdit, final String
tableName, final String[] tableColumnNames, final SparseArray<Object>
oldColumnValues) {
LayoutInflater inflater = this.getLayoutInflater();
SgliteHelper sqgliteHelper = new SgliteHelper (this);
final ArraylList<TextInputEditText> editTextViews =
ArrayList<>(tableColumnNames.length) ;

new

final View dialogView =
inflater.inflate(R.layout.add edit dialog container, null);

LinearLayout linearLayout =
dialogView.findViewById(R.id.sqglite manager add edit dialog container);
Button deleteButton =
dialogView.findViewById(R.id.sqglite manager add edit dialog delete);
Button cancelButton =
dialogView.findViewById(R.id.sqglite manager add edit dialog cancel);
Button updateButton =
dialogView.findViewById(R.id.sqglite manager add edit dialog update) ;

for (int 1 = 0; 1 < tableColumnNames.length; i++) {

View columnView = inflater.inflate(R.layout.add edit dialog item,
null);

((TextInputLayout)
columnView.findViewById (R.id.sglite manager add edit dialog text input layout)) .
setHint (tableColumnNames|[i]) ;

TextInputEditText currentInputEditText =
columnView.findViewById(R.id.sglite manager add edit dialog edit text);

editTextViews.add (currentInputEditText) ;

linearLayout.addView (columnView) ;

if (oldColumnValues != null && oldColumnValues.get (i) != null) {

if (oldColumnValues.get (i) instanceof byte[]) {
currentInputEditText.setText (Arrays.toString((bytel])
(o0ldColumnValues.get(i))));
} else {

currentInputEditText.setText (oldColumnValues.get (i) .toString());
}
}
}

if (!'isEdit) {
deleteButton.setVisibility (View.GONE) ;
updateButton.setText (R.string.add) ;

}

final AlertDialog alertDialog

= new AlertDialog.Builder (this)

.setView (dialogView)

.setTitle(isEdit ? R.string.update row dialog title
R.string.add row dialog title)

.setMessage (getString (iskEdit ?
R.string.update row dialog message : R.string.add row dialog message,
tableName) )

.create () ;
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updateButton.setOnClickListener (v -> {
final ArraylList<String> columnValues = new
ArrayList<> (tableColumnNames.length) ;
for (TextInputEditText currentEditText : editTextViews) {
columnValues.add (currentEditText.getText () .toString());
}
for (String x : columnValues) {
if (!'new SglSafeUtil () .isSglInjectionSafe(x)) {
Toast.makeText (SgliteActivity.this,
getString (R.string.safe), Toast.LENGTH LONG) .show () ;
return;

}

}
if (!sgliteHelper.isTypesCorrect (tableName, tableColumnNames,
)) A

Toast.makeText (SgliteActivity.this, getString(R.string.safe),
Toast.LENGTH_LONG).show();
return;

columnValues

}

if (iskEdit) {
mSglitePresenter.updateRow (tableName, tableColumnNames,
oldColumnValues, columnValues);
} else {
mSglitePresenter.addRow (tableName, tableColumnNames,
columnValues) ;

}

alertDialog.dismiss () ;

)

cancelButton.setOnClickListener (v -> alertDialog.dismiss());

deleteButton.setOnClickListener (v -> {
mSglitePresenter.deleteRow (tableName, tableColumnNames,
oldColumnValues) ;
alertDialog.dismiss () ;

1) ;

alertDialog.show () ;
}

@Override
public void setSpinnerAdapter (ArraylList<String> tableNames) {
ArrayAdapter<String> adapter = new ArrayAdapter<>(this,
android.R.layout.simple spinner item, tableNames);

adapter.setDropDownViewResource (android.R.layout.simple spinner dropdown item);
mTableSelectionSpinner.setAdapter (adapter) ;
}

@Override

public void showContentView() {
mErrorLayout.setVisibility (View.GONE) ;
mTableLayout.setVisibility (View.VISIBLE) ;

}

@QOverride
public void updateColumnNames (String[] columnNames) {
mColumnNameView.setData (columnNames) ;

}

@QOverride

public void displayRows (List<SparseArray<Object>> columnIndexToValuesArray)
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[AJI11.467200.007 14 18

3m. | Apk. No mokym. Higmuc | dara




mTableRecyclerAdapter.setData (columnIndexToValuesArray) ;

}

@Override

public void onHeaderColumnSortChanged (String columnName, boolean
isAscendingOrder) {

String selectedTableName =
mTableSelectionSpinner.getSelectedItem() .toString() ;
mSglitePresenter.onSortChangedOrderChanged (selectedTableName,
columnName, isAscendingOrder) ;

}

@Override

public void onItemSelected (AdapterView<?> parent, View view, int position,
long id) {

String selectedTableName =
mTableSelectionSpinner.getSelectedItem() .toString() ;
mSglitePresenter.fetchTableData (selectedTableName) ;

}

@Override
public void onNothingSelected (AdapterView<?> parent) {

}

@Override
public void onClick (View v) {
if (v.getId() == R.id.sqglite manager action custom query) {
mSglitePresenter.onCustomQueryClicked() ;
} else if (v.getId() == R.id.sglite manager add fab) |
try {

String selectedTableName =

mTableSelectionSpinner.getSelectedItem() .toString() ;
mSglitePresenter.onAddFabClicked (selectedTableName,

mColumnNameView.getTableColumnNames () ) ;
} catch (NullPointerException e) {

}

} else 1if (v.getId() == R.id.sglite manager custom query edit) {
mSglitePresenter.onCustomQueryClicked() ;
} else if (v.getlId() == R.id.sglite manager custom query clear) {

String selectedTableName =

mTableSelectionSpinner.getSelectedItem() .toString() ;
mSglitePresenter.fetchTableData (selectedTableName) ;
recreate () ;

}

@Override

public boolean onCreateOptionsMenu (Menu menu) {
MenulInflater inflater = getMenulnflater();
inflater.inflate(R.menu. table menu, menu);
return super.onCreateOptionsMenu (menu) ;

}

@Override
public boolean onOptionsItemSelected (Menultem item) {
if (item.getItemId() == R.id.action query refresh) {
Object selectedTableName = mTableSelectionSpinner.getSelectedItem() ;
if (selectedTableName == null) {

return super.onOptionsItemSelected (item) ;

}
mSglitePresenter.onRefreshClicked (selectedTableName.toString());
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return true;
}
if (item.getItemId() == R.id.action add table) {
startActivity (new Intent (SgliteActivity.this,
CreateActivity.class));
finish();
return true;

}

if (item.getItemId() == R.id.action export result as csv) {
Object selectedTableName = mTableSelectionSpinner.getSelectedItem();
if (selectedTableName == null) {

return super.onOptionsItemSelected(item);

}

mSglitePresenter.onExportResultAsCSVClicked (selectedTableName.toString());
return true;

}

if (item.getItemId() == R.id.action export result as json) {
Object selectedTableName = mTableSelectionSpinner.getSelectedItem() ;
if (selectedTableName == null) {

return super.onOptionsItemSelected(item);

}

mSglitePresenter.onExportResultAsJdsonClicked (selectedTableName.toString());
return true;

}

if (item.getItemId() == R.id.action drop table) {
Object selectedTableName = mTableSelectionSpinner.getSelectedItem() ;
if (selectedTableName == null) {

return super.onOptionsItemSelected (item);
}
deleteTableDialog (selectedTableName.toString());
return true;
}
if (item.getItemId() == R.id.back) {
onBackPressed () ;
return true;

}

return super.onOptionsItemSelected(item);

}

private void deleteTableDialog(String name) {
AlertDialog.Builder builder = new AlertDialog.Builder (this);
builder
.setTitle(getString(R.string.delete table sure))
.setCancelable (false)
.setPositiveButton (getString (R.string.yes), new
DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int id) {
try {
dialog.cancel () ;
mSglitePresenter.deleteTable (name) ;
recreate () ;
} catch (SQLiteException e) {
Toast.makeText (SgliteActivity.this,
getString (R.string.table not exist), Toast.LENGTH LONG) .show();
}
}
1)
.setNegativeButton (getString (R.string.no), new
DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int id) {
dialog.cancel () ;

}
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}) .show () ;
}

@Override
public void onColumnValueClicked (SparseArray<Object> columnValues) {
String selectedTableName =
mTableSelectionSpinner.getSelectedItem() .toString() ;
mSglitePresenter.onColumnValueClicked (selectedTableName,
mColumnNameView.getTableColumnNames (), columnValues) ;

}

@Override

public void onBackPressed() {
startActivity (new Intent(SgliteActivity.this, LauncherActivity.class));
finish () ;

SqliteDataRetriever.java

package my.project.db.manager;

import android.database.Cursor;

import androidx.annotation.NonNull;

public interface SgliteDataRetriever {
Cursor rawQuery (ENonNull String query, String[] selectionArgs);
String getDatabaseName () ;

@Deprecated
void freeResources|();

SqliteHelper.kt

package my.project.db.manager

import android.content.Context

import android.database.sglite.SQLiteDatabase
import android.database.sglite.SQLiteOpenHelper
import android.os.AsyncTask

class SgliteHelper (context: Context?)
SQLiteOpenHelper (context, DATABASE NAME, null, DATABASE VERSION) {
override fun onCreate (db: SQLiteDatabase) {
createTables (db)
}

override fun onUpgrade (db: SQLiteDatabase, oldVersion: Int, newVersion: Int)
{}
fun clearTables () {
val db = this.writableDatabase
dropTables (db)

fun dropTables (db: SQLiteDatabase?) {}
fun isTypesCorrect (
tableName: String,
columnNames: Array<String?>,
values: ArrayList<String?>
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) : Boolean {
val db = this.readableDatabase
val query = "PRAGMA table info (StableName)"
loop@ for (i in columnNames.indices) {
val cursor = db.rawQuery(query, null)
cursor.moveToPosition (i)
println (cursor.getString(cursor.getColumnIndex ("type")))
when (cursor.getString(cursor.getColumnIndex ("type"))) {
"TEXT" -> {}
"INTEGER" -> {
return if (isInteger(values[i])) {
break@loop
} else {
false
}

}
"REAL" -> {

return if (isFloat (values([i])) {
break@loop

} else {
false

}
}
}
cursor.close ()
}

return true

}

private fun isFloat(s: String?): Boolean {
if (s == null) return true
try |

s.toFloat ()
} catch (e: NumberFormatException) {
return false

}

return true

}

private fun isInteger(s: String?): Boolean {
if (s == null) return true
for (i in 0 until s.length) {
if (1 == 0 && s[i] == "-") {
return if (s.length == 1) false else continue
}
if (!Character.isDigit(s[i])) return false

}

return true

}

val tableNames: ArraylList<String>
get () {

val sgliteDatabase = this.readableDatabase

val arrTblNames = ArrayList<String> ()

val cursor =
sgLiteDatabase.rawQuery ("SELECT name FROM sglite master WHERE

type='table'", null)

if (cursor.moveToFirst()) {

while (!cursor.isAfterlLast) {

arrTblNames.add (cursor.getString (cursor.getColumnIndex ("name")))
cursor.moveToNext ()

}
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cursor.close ()
sglLiteDatabase.close ()
return arrTblNames

}

fun createTables (db: SQLiteDatabase?) {}
fun createTableDataAsync (
name: String?,
columnNames: ArrayList<String?>,
types: ArrayList<String?>

val task = CreateDataAsync(this, name, columnNames, types)
task.execute ()

}

fun createTable (name: String?, columnNames: ArrayList<String?>, types:
ArrayList<String?>) {

val sgliteDatabase = this.writableDatabase
val creation = StringBuilder ("")
creation.append ("CREATE TABLE ") .append(name) .append (" (unique id

INTEGER PRIMARY KEY, ")

for (i in columnNames.indices) {
creation.append (columnNames[i])
creation.append (addType (types[i]))

}

creation.setlLength (creation.length - 2)

creation.append(")")

sqglLiteDatabase.execSQL (creation.toString())

sqglLiteDatabase.close ()

}

private fun addType (type: String?): String {
return when (type) {
"text" -> " TEXT, "
"integer" -> " INTEGER, "
"real"™ -> " REAL, "
else -=> ""

}

private class CreateDataAsync internal constructor (
private val mDb: SgliteHelper,
private val name: String?,
private val columnNames: ArrayList<String?>,
private val types: ArraylList<String?>

AsyncTask<Void?, Void?, Void?>() {
override fun doInBackground (vararg params: Void?): Void? {
mDb.createTable (name, columnNames, types)

return null

}

companion object {
private const val DATABASE VERSION = 2

private const val DATABASE NAME = "PocketDB"

SqlitePresenter.kt
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package my.project.db.manager

import android.database.Cursor

import android.text.TextUtils

import android.util.SparseArray

import androidx.appcompat.app.AppCompatActivity
import my.project.db.R

import java.util.*

internal class SglitePresenter (
private val mSgliteDataRetriever: SqgliteDataRetriever,
private val mFileShareAuthority: String

private val mSgliteResponseRetriever: SgliteResponseRetriever
var view: SgliteView? = null

private set
private val mTableNames = ArrayList<String>()
private var mIsCustomQuery

= false
private var mCurrentsgliteResponseData
SgliteResponseData? = null

private var mPreviousCustomQuery: String? = null
fun bindView(sgliteView: SgliteView?) {

view = sgliteView

changeSubTitle ()

loadTableNames ()

fun unBindView (sqliteView: SgliteView?) {
view = null

}

private fun changeSubTitle() {
val databaseName = mSgliteDataRetriever.databaseName

val appName = getApplicationName (view!!.viewContext)
view!!.setSubtitle ((if (TextUtils.isEmpty(databaseName)) "" else
"$databaseName ") + appName)
}
private fun loadTableNames () {

mTableNames.clear ()
val sgliteResponse = mSgliteResponseRetriever.getData (TABLE FETCH QUERY,

null)
if (sgliteResponse.isQuerySuccess) {
val cursor = sgliteResponse.cursor
cursor! ! .moveToFirst ()
try {
do {

mTableNames.add (cursor.getString(0))
} while (cursor.moveToNext ())
} catch (e: Exception) {
view!!.displayError (R.string.database has no tables)
return
}
cursor.close ()
} else {
if (sgliteResponse.throwable != null) {

view!!.finishActivityWithError (sgqliteResponse.throwable!! .message)
} else {

view!!.finishActivityWithError (R.string.error while fetching table names)
}
}
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mSgliteDataRetriever.freeResources ()

if (mTableNames.isEmpty()) {
view!!.displayError (R.string.database has no tables)
} else {

mTableNames.remove ("android metadata™)
view!!.setSpinnerAdapter (mTableNames)

fun fetchTableData (selectedTableName: String?) {

if (selectedTableName == null || TextUtils.isEmpty(selectedTableName)) ({
view!!.displayError (R.string.please select a table)
return

}
val sgliteResponseData =

getSgliteResponseDataForSelectedTable (selectedTableName, null, true)
displayData (sgliteResponseData, false, true)

fun onRefreshClicked (selectedTableName: String?) {
if (mIsCustomQuery) {
val sgliteResponseData =
getSgliteResponseDataForCustomQuery (mPreviousCustomQuery!!,
null, true)
displayData (sgliteResponseData, true, true)
} else {
if (selectedTableName == null ||
TextUtils.isEmpty (selectedTableName)) {
view!!.informErrorToUser (R.string.please select a table)
return
}
val sgliteResponseData =
getSgliteResponseDataForSelectedTable (selectedTableName, null,
true)
displayData (sgliteResponseData, false, true)

fun onExportResultAsJsonClicked (selectedTableName: String?) {
SgliteUtils.shareSgliteResponseDataAsJsonFile (
view!!.viewContext,
mCurrentsgliteResponseDatal!,
selectedTableName,
mFileShareAuthority

fun onExportResultAsCSVClicked (selectedTableName: String?) {
SgliteUtils.shareSgliteResponseDataAsCsvFile (
view!!.viewContext,
mCurrentsgliteResponseData!!,
selectedTableName,
mFileShareAuthority

fun onColumnValueClicked (
tableName: String?,
tableColumnNames: Array<String?>?,
columnValues: SparseArray<Any?>?

if (tableName == null || TextUtils.isEmpty(tableName)) {
view!!.informErrorToUser (R.string.please select a table)
return
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}
view!!.showAddEditRowDialog (true, tableName, tableColumnNames,
columnValues)

}

fun onAddFabClicked (tableName: String?, tableColumnNames: Array<String?>?) {

if (tableName == null || TextUtils.isEmpty(tableName)) {
view!!.informErrorToUser (R.string.please select a table)
return

}
view!!.showAddEditRowDialog (false, tableName, tableColumnNames, null)

fun onSortChangedOrderChanged (
selectedTableName: String?,
orderBy: String?,
isAscendingOrder: Boolean

if (mIsCustomQuery) {

if (mPreviousCustomQuery!!.toUpperCase () .contains ("ORDER BY")) {
view!!.informErrorToUser (R.string.custom query contacins order by)
onRefreshClicked (selectedTableName)
return
} else {

val sgliteResponseData = getSgliteResponseDataForCustomQuery (
mPreviousCustomQuery!!,
orderBy,
isAscendingOrder
)
displayData (sgliteResponseData, true, false)
}
} else {
if (selectedTableName == null ||
TextUtils.isEmpty (selectedTableName)) {
view!!.informErrorToUser (R.string.please select a table)
return
}
val sgliteResponseData =
getSgliteResponseDataForSelectedTable (selectedTableName,
orderBy, isAscendingOrder)
displayData (sgliteResponseData, false, false)

fun onCustomQueryClicked() {
view!!.showCustomQueryDialog (mPreviousCustomQuery)

fun onCustomQuerySubmitted (customQuery: String) {

if (TextUtils.isEmpty (customQuery)) {
view!!.informErrorToUser (R.string.empty custom query)
return

}

val sgliteResponseData =

getSgliteResponseDataForCustomQuery (customQuery, null, true)
mPreviousCustomQuery = customQuery
displayData (sgliteResponseData, true, true)

}

fun addRow (
tableName: String,
tableColumnNames: Array<String>,
columnValues: ArraylList<String>
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if (tableColumnNames.size != columnValues.size) {
view!!.informErrorToUser (R.string.table column_length error)
return

var columnNameQuery = " ("

var columnValueQuery = " ("

var columnIndex = 0
for (currentColumnValue in columnValues) {
val columnName = tableColumnNames [columnIndex]
columnIndex++
if (!TextUtils.isEmpty (currentColumnValue)) {
columnNameQuery = "$columnNameQueryS$ScolumnName, "
columnValueQuery = "ScolumnValueQuery\'ScurrentColumnValue\',"

}
}
if (columnNameQuery.endsWith(",")) {
columnNameQuery = columnNameQuery.substring (0,
columnNameQuery.length - 1) + ")"
columnValueQuery = columnValueQuery.substring (0,
columnValueQuery.length - 1) + ")"
val query =
"INSERT INTO S$tableName ScolumnNameQuery VALUES
ScolumnValueQuery"
val sgliteResponseData = getSgliteResponseDataFromQuery (query, null)
if (sgliteResponseData.isQuerySuccess) {

view!!.informErrorToUser (R.string.add row_ success)
onRefreshClicked (tableName)

} else {
if (sgliteResponseData.throwable != null) {

view!!.informErrorToUser (sgliteResponseData.throwable.message)
} else {
view!!.informErrorToUser (R.string.add row error)

}

}
} else {

view!!.informErrorToUser (R.string.all columns cant be empty)
return

}

fun deleteTable (name: String) {
val query = "DROP TABLE S$name"
val sgliteResponseData = getSgliteResponseDataFromQuery (query, null)

fun deleteRow (
tableName: String,
tableColumnNames: Array<String>,
oldColumnValues: SparseArray<Any?>

if (tableColumnNames.size != oldColumnValues.size()) {
view!!.informErrorToUser (R.string.table column length error)
return

}

val whereCondition = getWhereCondition (tableColumnNames,

oldColumnValues)
if (whereCondition != null) {
val query = "DELETE FROM S$tableName WHERE SwhereCondition"

val sgliteResponseData = getSgliteResponseDataFromQuery (query, null)
if (sgliteResponseData.isQuerySuccess) {
view!!.informErrorToUser (R.string.delete row success)
onRefreshClicked (tableName)

Apk.

TAJIIL.467200.007 JI4 -

3m. | Apk. No mokym. Higmuc | dara




} else {
if (sgliteResponseData.throwable != null) {

view!!.informErrorToUser (sqliteResponseData.throwable.message)

} else {
view!!.informErrorToUser (R.string.delete row error)
}
}
} else {
view!!.informErrorToUser (R.string.all columns cant be empty)
return

}

fun updateRow (
tableName: String,
tableColumnNames: Array<String>,
oldColumnValues: SparseArray<Any?>,
columnValues: ArrayList<String>

) A

if (tableColumnNames.size != oldColumnValues.size () ||
tableColumnNames.size != columnValues.size) {
view!!.informErrorToUser (R.string.table column length error)
return

}
val whereCondition = getWhereCondition (tableColumnNames,
oldColumnValues)
var updateQuery = ""
var columnIndex 0
for (currentColumnValue in columnValues) {
val columnName = tableColumnNames [columnIndex]
columnIndex++
if (!TextUtils.isEmpty (currentColumnValue)) {
val oldColumnValue = oldColumnValues[columnIndex]
if (oldColumnValue is ByteArray) {
if (!Arrays.toString(oldColumnValue as ByteArray?)
.equals (currentColumnValue, ignoreCase = true)

view!!.informErrorToUser (R.string.blob not supported)

return
}
} else {
updateQuery = "SupdateQueryS$ScolumnName =
\'ScurrentColumnValue\', "
}
}
}
if (!TextUtils.isEmpty (updateQuery) && whereCondition != null) {
updateQuery = updateQuery.substring (0, updateQuery.length - 2) + " "
val query = "UPDATE StableName SET SupdateQuery WHERE

SwhereCondition"
val sgliteResponseData = getSgliteResponseDataFromQuery (query, null)
if (sgliteResponseData.isQuerySuccess) {
view!!.informErrorToUser (R.string.update row success)
onRefreshClicked (tableName)
} else {
if (sgliteResponseData.throwable != null) {

view!!.informErrorToUser (sqliteResponseData.throwable.message)
} else {
view!!.informErrorToUser (R.string.update row error)

}

} else {
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view!!.informErrorToUser (R.string.all columns cant be empty)
return

}

private fun getWhereCondition (
tableColumnNames: Array<String>,
columnValues: SparseArray<Any?>
): String? {
var whereCondition = ""
var columnIndex = 0
for (currentColumnName in tableColumnNames) {
val columnValue = columnValues[columnIndex]
columnIndex++
if (columnValue != null && columnValue !is ByteArray) {
whereCondition =
"SwhereCondition$ScurrentColumnName=\"'S$columnValue\' AND "
}
}

return if (whereCondition.endsWith ("™ AND ")) {
whereCondition.substring (0, whereCondition.length - 5)
} else {
null

}
}

private fun displayData (
sgliteResponseData: SgliteResponseData,
isCustomQuery: Boolean,
updateColumnNames: Boolean

mCurrentsgliteResponseData = sgliteResponseData
if (sgliteResponseData.isQuerySuccess) {
view!!.showContentView ()

mIsCustomQuery = isCustomQuery
if (updateColumnNames) {
view!!.updateColumnNames (sgliteResponseData.tableColumnNames)
}
view!!.displayRows (sgliteResponseData.columnIndexToValuesArray)
} else {
if (sgliteResponseData.throwable != null) {
if (isCustomQuery) {

view!!.informErrorToUser (sqliteResponseData.throwable.message)
} else {
view!!.displayError (sgqliteResponseData.throwable.message)
}
} else {
if (isCustomQuery) {
view!!.informErrorToUser (R.string.error while fetching data)
} else {
view!!.displayError (R.string.error while fetching data)
}
}
}
if (mIsCustomQuery) {
view!!.showCustomQueryView (mPreviousCustomQuery)
view!!.setAddFABVisible (false)
} else {
view!!.showTableSelectionView ()
view!!.setAddFABVisible (true)
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private fun getSgliteResponseDataForCustomQuery (
customQuery: String,
orderBy: String?,
isAscendingOrder: Boolean
) : SgliteResponseData {
val orderByWithIncrement =
if (orderBy == null) null else orderBy + if (isAscendingOrder) ""
else " DESC"
val customQueryWithIncrement =
customQuery + if (orderByWithIncrement == null) "" else " ORDER BY
SorderByWithIncrement"
return getSgliteResponseDataFromQuery (customQueryWithIncrement, null)

}

private fun getSgliteResponseDataForSelectedTable (
selectedTableName: String,
orderBy: String?,
isAscendingOrder: Boolean

) : SgliteResponseData {
val orderByWithIncrement =
if (orderBy == null) null else orderBy + if (isAscendingOrder) ""

else " DESC"
val query =
"SELECT * FROM " + selectedTableName + if (orderByWithIncrement ==
null) "" else " ORDER BY SorderByWithIncrement"
return getSgliteResponseDataFromQuery (query, null)

}

private fun getSgliteResponseDataFromQuery (
query: String,
selectionArgs: Array<String>?
) : SgliteResponseData {
val sgliteResponse = mSgliteResponseRetriever.getData (query,
selectionArgs)
return i1if (sgliteResponse.isQuerySuccess) {
try {
val cursor = sgliteResponse.cursor
val selectedTableColumnNames = cursor!!.columnNames
val selectedTableColumnTypes =
IntArray (selectedTableColumnNames.size)
val columnCount = cursor.columnCount
val valuesArray: Mutablelist<SparseArray<Any>> =
ArrayList (cursor.count)
if (cursor.moveToFirst()) {
do {
val columnValuePair = SparseArray<Any> (columnCount)
for (columnIndex in 0 until columnCount) {
val fieldType = cursor.getType (columnIndex)
selectedTableColumnTypes[columnIndex] = fieldType
if (fieldType == Cursor.FIELD TYPE NULL) {
columnValuePair.put (columnIndex,

cursor.getString (columnIndex))
} else if (fieldType == Cursor.FIELD TYPE INTEGER) {
columnValuePair.put (columnIndex,
cursor.getInt (columnIndex))
} else if (fieldType == Cursor.FIELD TYPE FLOAT) ({
columnValuePair.put (columnIndex,
cursor.getFloat (columnIndex))
} else if (fieldType == Cursor.FIELD TYPE STRING) {
columnValuePair.put (columnIndex,
cursor.getString (columnIndex))
} else if (fieldType == Cursor.FIELD TYPE BLOB) {
columnValuePair.put (columnIndex,
cursor.getBlob (columnIndex))
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} else {

columnValuePair.put (columnIndex,
cursor.getString (columnIndex))

}
}

valuesArray.add (columnValuePair)
} while (cursor.moveToNext ())
}
SgliteResponseData (
columnCount,
selectedTableColumnNames,
selectedTableColumnTypes,
valuesArray
)
} catch (exception: Exception) {
SgliteResponseData (exception)
} finally {
mSgliteDataRetriever. freeResources ()
}
} else {
mSgliteDataRetriever.freeResources ()
SgliteResponseData (sgliteResponse.throwable)

}

private fun getApplicationName (appCompatActivity: AppCompatActivity): String

val applicationInfo = appCompatActivity.applicationInfo
val stringId = applicationInfo.labelRes
return if (stringId == 0) applicationInfo.nonLocalizedLabel.toString/()

else appCompatActivity.getString(
stringId

)
}

companion object {

private const val TABLE FETCH QUERY =
"SELECT name _id FROM sglite master WHERE type ='table'"

}

init {
mSgliteResponseRetriever = SgliteResponseRetriever (mSgliteDataRetriever)

}

SqliteResponse.kt

package my.project.db.manager
import android.database.Cursor

internal class SgliteResponse {

var cursor: Cursor? = null
var throwable: Throwable? = null
var isQuerySuccess = false

SqliteResponseData.kt

package my.project.db.manager
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val
val

val
val
val

}

package

fun

import android.util.SparseArray

internal class SgliteResponseData {

columnCount: Int
tableColumnNames: Array<String>?

private val mTableColumnTypes: IntArray?

columnIndexToValuesArray: List<SparseArray<Any>>?
throwable: Throwable?
isQuerySuccess: Boolean

constructor (

columnCount: Int,

tableColumnNames: Array<String>?,
tableColumnTypes: IntArray?,
columnIndexToValuesArray: List<SparseArray<Any>>?

this.tableColumnNames = tableColumnNames
mTableColumnTypes = tableColumnTypes

this.columnCount = columnCount
this.columnIndexToValuesArray = columnIndexToValuesArray
isQuerySuccess = true

throwable = null

constructor (throwable: Throwable?) {

columnCount = -1
tableColumnNames = null
mTableColumnTypes = null
columnIndexToValuesArray = null
this.throwable = throwable
isQuerySuccess = false

SqliteResponseRetriever.kt

my.project.db.manager

internal class SgliteResponseRetriever (private val mSgliteDataRetriever:
SgliteDataRetriever) ({
getData (query: String, selectionArgs: Array<String>?): SgliteResponse {

val sgliteResponse = SgliteResponse ()

try |
val cursor = mSgliteDataRetriever.rawQuery (query, selectionArgs)
sgliteResponse.cursor = cursor
sgliteResponse.isQuerySuccess = true

} catch (throwable: Throwable) {
sgliteResponse.throwable = throwable
sgliteResponse.isQuerySuccess = false

}

return sgliteResponse

SqliteStarter.java

package my.project.db.manager;

import android.content.Context;
import android.content.Intent;

public class SgliteStarter {
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static SgliteDataRetriever mSqgliteDataRetriever;

public static void launchSgliteManager (Context context, SgliteDataRetriever
sgliteDataRetriever, String fileShareAuthority) {
mSgliteDataRetriever = sgliteDataRetriever;
Intent sgliteManagerIntent = new Intent (context, SgliteActivity.class);
if (fileShareAuthority != null && fileShareAuthority.trim().length() >
0) {

sgliteManagerIntent.putExtra (SqliteActivity.CSV FILE SHARE AUTHORITY,
fileShareAuthority);
}

context.startActivity (sgliteManagerIntent.setFlags (Intent.FLAG ACTIVITY NEW TASK
)) i
}

static void clearReferences () {
mSqgliteDataRetriever = null;

}

SqliteUtils.kt

package my.project.db.manager

import android.content.Intent

import androidx.appcompat.app.AppCompatActivity
import androidx.core.app.ShareCompat

import androidx.core.content.FileProvider
import my.project.db.manager.csv.CsvEscaper
import org.json.JSONArray

import org.json.JSONException

import org.json.JSONObject

import java.io.File

import java.io.FileOutputStream

import java.util.*

internal object SgliteUtils ({
fun shareSgliteResponseDataAsJsonFile (
context: AppCompatActivity,
sgliteResponseData: SgliteResponseData,
selectedTableName: String?,
fileShareAuthority: String?
) A

if (fileShareAuthority == null || fileShareAuthority.trim { it <= ' '
}.isEmpty () {
return

}

val toBeWrittenString =
getSgliteResponseDatadsonString (sgliteResponseData)

val fileName =

"json export" + (if (selectedTableName == null) "" else

" SselectedTableName") + ".txt"

createTempFileAndShare (context, fileShareAuthority, toBeWrittenString,
fileName, "text/*")

}

private fun getSgliteResponseDatadsonString(sgliteResponseData:
SgliteResponseData): String {
return try {
getSgliteResponseDatadson (sgliteResponseData) .toString (4)
} catch (e: JSONException) {
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}

private fun getSgliteResponseDatadson (sgliteResponseData:
SgliteResponseData) : JSONArray {
val resultSet = JSONArray ()
if (!sgliteResponseData.isQuerySuccess) {
return resultSet

}

for (columnIndexToValues in

sgliteResponseData.columnIndexToValuesArray!!) {
val rowObject = JSONObject ()
for (i in 0 until columnIndexToValues.size()) {
val columnEntry = columnIndexToValues([i]
try {
if (columnEntry == null) {

rowObject.put (sgliteResponseData.tableColumnNames!![i],
HH)
} else if (columnEntry is ByteArray) {
rowObject.put (
sgliteResponseData.tableColumnNames!![i],

Arrays.toString (
columnEntry

)

} else {
rowObject.put (sgliteResponseData.tableColumnNames!![i],
columnkEntry)
}
} catch (e: JSONException) {
// e.printStackTrace () ;

}
}
resultSet.put (rowObject)

}

return resultSet

fun shareSgliteResponseDataAsCsvFile (
context: AppCompatActivity,
sgliteResponseData: SgliteResponseData,
selectedTableName: String?,
FileShareAuthority: String?

) A

if (!sgliteResponseData.isQuerySuccess || FileShareAuthority == null ||
FileShareAuthority.trim { it <= "' ' }
.isEmpty()) 1
return

val csvString = StringBuilder ()
var firstElement = true
for (columnName in sgliteResponseData.tableColumnNames!!) {
if (!firstElement) {
csv3tring.append (", ")
}
firstElement = false
csvString.append ("\"") .append (columnName) .append ("\"")
}
csvString.append ("\n")
for (columnIndexToValues in

sgliteResponseData.columnIndexToValuesArray!!) {
firstElement = true
for (i in 0 until columnIndexToValues.size()) {
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if (!firstElement) ({
csvString.append (", ")
}

firstElement = false
val columnEntry = columnIndexToValues[i]
if (columnEntry != null) {

if (columnEntry is String) {
csvString.append (escapeCsv (columnEntry))
} else if (columnEntry is ByteArray) {
csvString.append (
escapeCsv (
Arrays.toString(
columnEntry

)
)

} else {
csvString.append (columnEntry)
}
}
}
csvString.append ("\n")
}
val fileName =
"sglite export" + (if (selectedTableName == null) "" else
" SselectedTableName") + ".csv"
createTempFileAndShare (
context,
FileShareAuthority,
csvString.toString(),
fileName,
"text/csv"

}

private fun createTempFileAndShare (
context: AppCompatActivity,
fileShareAuthority: String,
csvString: String,
csvFileName: String,
type: String

try {
val fileDir = File(context.filesDir, "sqglite")
fileDir.mkdir ()
val file = File(fileDir, csvFileName)
file.createNewFile ()
val fileOutputStream = FileOutputStream(file)
fileOutputStream.write (csvString. toByteArray())
fileOutputStream.close ()
val uriToCSVFIle = FileProvider.getUriForFile (context,
fileShareAuthority, file)
val shareIntent = ShareCompat.IntentBuilder
.from(context)
.setStream (uriToCSVFIle)
.setType (type)
.ilntent
shareIntent.addFlags (Intent.FLAG GRANT READ URI PERMISSION)
val pm = context.packageManager
if (sharelIntent.resolveActivity(pm) != null) {
context.startActivity (shareIntent)
}

} catch (e: Exception) {
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}
private fun escapeCsv (input: String): String {

return CsvEscaper () .translate (input)!!

}

SqliteView.java
package my.project.db.manager;
import android.util.SparseArray;
import androidx.annotation.NonNull;
import androidx.annotation.StringRes;

import androidx.appcompat.app.AppCompatActivity;

import java.util.ArrayList;
import java.util.List;

interface SgliteView {
void setSubtitle (String subtitle);

void finishActivityWithError (€StringRes int errorMessageld);
void finishActivityWithError (String error);
void finishActivity():;

@NonNull
AppCompatActivity getViewContext () ;

void displayError (@StringRes int errorMessageld);

void displayError (String error);

void informErrorToUser (@StringRes int errorMessageld);

void informErrorToUser (String error);

void setSpinnerAdapter (ArrayList<String> tableNames) ;

void showContentView() ;

void updateColumnNames (String[] columnNames) ;

void displayRows (List<SparseArray<Object>> columnIndexToValuesArray) ;
void showCustomQueryDialog (String previousCustomQuery) ;

void setAddFARVisible (boolean visible);

void showAddEditRowDialog (boolean isEdit, String tableName, Stringl]
tableColumnNames, SparseArray<Object> oldColumnValues) ;

void showTableSelectionView () ;

void showCustomQueryView (String customQuery) ;
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SqlSafeUtils.kt

package my.project.db.manager
import java.util.regex.Pattern

public class SglSafeUtil {
private val SQL TYPES =
"TABLE, TABLESPACE, PROCEDURE,
MATERIALIZED VIEW, LIBRARY" +
"DATABASE LINK,
SCHEMA, DATABASE, PLUGGABLE DATABASE,
"CLUSTER, COMMENT, SYN
PACKAGE BODY, OPERATOR" +
"SEQUENCE,
DATASTORE, " +
"COLUMN, FIELD, OPERAT
private val SQL_REGEXPS = arrayOf (

RESTORE POI
USER, DATASET,

"(21i) (.*) (\\b)+ (OR|AND) (\\s) + (
"(21) (. (\\b) + (OR|AND) (\\s) + (
"(?1) (.*) (\\b) + (OR|AND) (\\s) +(
equals) (\\s)+ (truelfalse ) (\\s)* (.*)",
"(21) (.7*) \\b + (OR|AND) (\\s) +(
z\\d_"]* (\\s (\\ (\\s) * ([0-9A-Za-z__
(2 .*) \\b + (OR|AND) (\\s) +(
z\\d_"]* (\\s (\\‘\\ (\\'s) * ([0-9A-Za~-
"( .*) (\\b) + (OR|AND) (\\s) + (
z\\d_']*)(\\s (\\<\\> (\\'s) * ([0-9A-Za~-
"(?1) (.*) (\\b) +SELECT (\\b) +\\s.
"(?1) (.*) (\\b) +INSERT (\\b) +\\s.
"(?1) (.*) (\\b)+UPDATE (\\b) +\\s.
"(?1) (.*) (\\b)+DELETE (\\b) +\\s.
"(?1) (.*) (\\b) +UPSERT (\\b) +\\s.
"(?1i) (.*) (\\b) +SAVEPOINT (\\b) +
"(21) (.*) (\\b) +CALL (\\b) +\\s.*
"(21) (.*) (\\b) +ROLLBACK (\\Db) +\
"(21) (%) (\\b) +KILL (\\b) +\\s.*
"(?1) (.*) (\\Db) +DROP ( \\b)+\\s.*
"(21) (.*) (\\b) +CREATE (\\b) + (\\
",".toRegex (),
"I"
) + ") (\\b)+\\s.*(.*)",
"(?1) (.*) (\\b) +ALTER (\\b) + (\\s
",".toRegex(),
"I"
) + ") (\\b)+\\s.*(.*)",
"(21) (.*) (\\b) +TRUNCATE (\\Db) + (

",".toRegex(),
"I"

)+ ™) (\\b) +\\s.* (.

"(21) (.*) (\\b) +LOCK (\\b) +
",".toRegex(),
"I"

)+ ™) (\\b) +\\s.* (.

"(?1) (.*) (\\b) +UNLOCK (\\b) + (\\
",".toRegex(),
"|"

)+ ") (\\Db) +\\s.* (.

"(?1) (.*) (\\b) +RELEASE (\\Db) + (\
",".toRegex(),

) + ") (\\b) +\\s.* (.

)y

)y

)y

*)"

3m. | Apk. Ne mokym. Mipmme

DBLINK,

(\\ss) *

FUNCTION, TRIGGER, KEY, VIEW,
INDEX, CONSTRAINT,
BUCKET, " +
ONYM, TYPE,

TRIGGER, USER,

JAVA, SESSION, ROLE,

NT, PFILE, CLASS, CURSOR, OBJECT, RULE,

OR™

true|false) (\\s)*(.*)",
\Nw) (\\s) * (\\=) (\\s)* (\\w) (\\s) * (.*)",
equals|not
[0-9A-Za-z '] [0-9A-Za-
"1 [0-9A-Za-z\\d '"]*) (\\s)*(.*)",
[0-9A-Za-z '] [0-9A-Za-
z_"1[0-9A-Za-z\\d_"1*) (\\s)*(.*)",
[0-9A-Za-z '] [0-9A-Za-
z_'][O 9A Za z\\d_"1*) (\\s) *(.*)",
* (\\Db)
* (\\Db) +INTO (\\b) +\\s.*(.*)",
L)
* (\\Db) +FROM \\b)+\\s.* (.*)",
(.
\\s (.,
)H
\s (.
)V
)H
s)* (" + SQL TYPES.replace(

) * (" + SQL TYPES.replace/(
\\s)* (" + SQL TYPES.replace(
(" + SQL TYPES.replace(

s)* ("

+ SQL TYPES.replace(

\s)* (" + SQL TYPES.replace
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"(?1) (.*) (\\b) +DESC (\\Db) + (\\w) *\\s.* (.*)",
"(?1) (.*) (\\b) +DESCRIBE (\\Db) + (\\w) *\\s.* (.*)",
"R (/NNFEINNF/ L)L, L),

"R (=) {2, ()"

)
private val validationPatterns = buildPatterns (SQL REGEXPS)
fun isSglInjectionSafe(dataString: String?): Boolean {
if (isEmpty(dataString)) {
return true
}
for (pattern in validationPatterns) {
if (matches (pattern, dataString)) {
return false
}
}
return true

}

private fun matches (pattern: Pattern, dataString: String?): Boolean {
val matcher = pattern.matcher (dataString)
return matcher.matches ()

}

private fun buildPatterns (expressionStrings: Array<String>): List<Pattern> {
val patterns: Mutablelist<Pattern> = ArrayList ()
for (expression in expressionStrings) {
patterns.add (getPattern (expression))
}
return patterns

}

private fun getPattern (regEx: String): Pattern {
return Pattern.compile(regEx, Pattern.CASE INSENSITIVE or
Pattern.UNICODE CASE)
}

private fun isEmpty(cs: CharSequence?): Boolean {
return cs == null || cs.length ==

}

TableRecyclerAdapter.java

package my.project.db.manager;

import android.util.SparseArray;
import android.view.View;
import android.view.ViewGroup;

import androidx.annotation.NonNull;
import androidx.annotation.Nullable;
import androidx.recyclerview.widget.RecyclerView;

import java.util.List;

class TableRecyclerAdapter extends
RecyclerView.Adapter<TableRecyclerAdapter.ViewHolder> {

private List<SparseArray<Object>> mColumnIndexToValuesArray;
private Listener mListener;

TableRecyclerAdapter (@Nullable List<SparseArray<Object>>
columnIndexToValuesArray) {
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mColumnIndexToValuesArray = columnIndexToValuesArray;

@Override
public int getItemViewType (int position) {
return mColumnIndexToValuesArray.get (position) .size();

}

void setData (List<SparseArray<Object>> mColumnIndexToValuesArray) {
this.mColumnIndexToValuesArray = mColumnIndexToValuesArray;
notifyDataSetChanged() ;

void setListener (Listener listener) {
this.mListener = listener;

@NonNull

@Override

public ViewHolder onCreateViewHolder (€NonNull ViewGroup parent, int
viewType) {

return new ViewHolder (new RowView (parent.getContext (), viewType)):

}

@Override
public void onBindViewHolder (@NonNull ViewHolder holder, int position) {
holder.mRowView.setData (mColumnIndexToValuesArray.get (position));

}

@QOverride
public int getItemCount () {
if (mColumnIndexToValuesArray == null) {
return 0;

}

return mColumnIndexToValuesArray.size();

class ViewHolder extends RecyclerView.ViewHolder {
final RowView mRowView;

ViewHolder (RowView itemView) {
super (itemView) ;
mRowView = itemView;

mRowView.setOnClickListener (v -> {
int position = getAdapterPosition();
int layoutPosition = getLayoutPosition();
if (position != RecyclerView.NO POSITION && mListener != null) {

mListener.onColumnValueClicked (mColumnIndexToValuesArray.get (layoutPosition));

}
1)

interface Listener ({
void onColumnValueClicked (SparseArray<Object> columnValues) ;
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