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O0’ekT fAOCHIIKeHHS — HaBYalbHI IJIATPOPMHU Ta TpPEHAXKEpPU IS

BUBUCHHS SQL.

MeTta po6oTu — po3poOka TpeHaxepy ajsi BuUBYEHHS MOBU SQL y BUTIsAl

Be0-710/1aTKy 3 BUKOPUCTAHHIM Cy4YaCHUX METO/IIB Ta TEHCHIIIM BEO-PO3POOKH.

MeToam 10C/TiKeHHsI — METO]T po3poOKH BeO-10/1aTKy 3 BUKOPUCTAHHSIM

BeO-(peiMBOPKY.

PesyibTaTm — po3poOsieHO mnporpamMHe 3a0e3leyeHHs HaByajIbHOI
miatpopmu-TpeHaxepy. [lpu 1bOMYy BHKOpPUCTAHO pPO3NOAUT (PYHKIIOHATY
JOIaTKy Ha CEpBEpPHY Ta KIIEHTChKY YaCTMHM Ta BpPAaxOBaHO TEHTEHLII BeO-
pO3po0KH Taki SK MOOUIbHA Bepcis calWTy Ta aBTOMAaTUYHE TECTYBaHHS
nporpamHoro konay. Ilnargopma peanizoBana y ¢opmi BeO-10/1aTKy, CTBOPEHOTO

3a JOMIOMOT'0I0 MOBH MporpaMmyBaHHs Java Ta BeO-dpeiimBopKy Spark.

SQL, HABUAJIBHA IIJTAT®OPMA, TPEHAKXEP, BEG-PO3POBKA, BEbB-
JIOJATOK, ABTOMATUYHE TECTYBAHHS, AJJAIITUBHUI IN3ANH
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BCTYII

CporozHi, 3 MOMIMPEHHSM AOCTYNy A0 Mepexki [HTepHeT, i3 301IblIeHHIM
KUTBKOCT1 [HTEpHET-pecypciB, 13 Bce OLIBITNM TEpPEeX0a0M Oi3HECY B OHJIAWH cdepy
Ta BIAMOBIIHUM 3POCTAHHSM KIJIBKOCTI JIaHMX, OAHY 3 HaWBaXJIMBIIIUX pPOJIeH
MOYMHAE 3aiiMaTH raisy3b 0OpoOKH JTAHHX.

Ane 31 30UIbIIEHHSAM KUIbKOCTI Ta Macmraly I[HTepHeT-pecypciB He
3MEHIIUJIUCA BUMOTH JI0 IMIBUAKOJII Ta SKOCTi. 3apa3 3aTPUMKH B POOOTI caiTy
MOXXYTh CYTTE€BO 3MCHIIWTH 3aJ0BOJICHHS KOPHICTyBada BiJl pecypcy Ta, SK
HACJIIJI0K, BIZIMOBY BiJl HOTO BUKOPUCTAHHS.

HaiiyacTime po3poOHuKU caidTiB ado oAaTkiB B [HTepHeTI s 30epiraHHs
Ta 0OpOOKHM JTaHMX BHKOPUCTOBYIOTH CHCTEMU KepyBaHHs 0Oazamu gaHux (gam
CK/Ib). HaiimonynspHIimmMu 3 HEX € pensiiiai 0asu manux [1]. [actpymenTom
XKe JocTyny a0 camux AaHux € mMoBa SQL. IcHye Oarato pensiiiiHUX cUCTEM
KepyBaHHA 0a3aMu JIaHUX 3 PI3HUMH BIIMIHHOCTSIMU, aJie BCl BOHHM TaK YM 1HAKIIIE
JTOTpUMYIOThCs cTanapTiB MoBu SQL. Tomy mpaittoroun 3 ogniero CKJIb, MoxHa
0€3 BeTMKHUX 3yCHJIh MIOYaTH BUKOPUCTOBYBATH 1HIITY.

MacoBe BUKkopucTaHHs 0a3 JaHUX Ta iX OUIBIN 00’ €MH MOXKYTh IOMITUTH HE
JMIIe 3BHYaiiHl KOpUCTyBayl, a i npauiBHuku IT-chepu, a came TecTyBaJbHUKH,
aHATITHKU, MEHEDKEPU MTPOTrPaMHOTO MPOAYKTY Ta 1HIII JIHOIH, 1110 OE3MOCePETHbO
HE TIOB’s13aH1 3 HAMMCAHHSIM KOJTY.

3HaHHS Ta yMLJ€ BUKOPUCTAHHS 1HCTPYMEHTIB JOCTYyIy Ta OOpOOKH JaHUX
3HAYHO TOJIETIIIYE pOOOTY Ta MiJABUIILYE I[IHHICTD MPaIliBHUKA.

3rigHo 31 ctarTero [2] cmiBpOOITHUK, IO BIEBHEHO BoJoAie MOBOWO SQL
3MOXKeE:

O OyTu OLIBII CAMOCTIMHHUM 1 HE3AJIEKHUM BiJ KOJIET 3 TpoeciitHOl TOUKHU 30DY;

0O 3HAXOAMTH MOTPIOHI aHl IIBUJLIE Ta y NOTPIOHIN came Homy (popmi;

O 3HAYHO Kpalle pO3yMITH SIK BJAIITOBaHA CXeMa JaHUX Ta caM NPOTPAMHHMA
POLYKT;

O MIJBUIIMTU CBOIO LIHHICTH AJIA KOMMAaHIl Ta SIK HACIIJOK OTPUMYBATU OLIBIIY

3apoOITHY IJIaTy.



Came x BuBueHHS MoBH SQL Ha 0a30BOMy Ta CcepelHbOMY pIBHI HE

notpedye 3HaHb MOB MPOTpaMyBaHHS a00 HASBHOCTI TEXHIYHHUX 3HAHb Yy Tays3l

KOMIT IOTEPHUX HAYK.

OmHuM 13 cmoco0iB KOpPHCTYBadeBl MOYATH BHBYATH Ta HAOyBaTH JOCBiJI

pob6otu 3 SQL MoKHA Ha3BaTH OHJIAWH-TpeHaxkep. Takuid MiaXiJg MOXKEe MaTu Psij

ImepeBar:

Q

JTOCTYITHICTh [IJI1 KOPUCTyBadya — HE MOTPIOHO BCTAHOBJIOBATH JIOAATKOBE
nporpamHe 3a0e3neyueHHs, J0CTaTHbO MaTH J0CTYM 110 [HTepHeTy;
OpIEHTOBAHICTh HA MPAKTUKY — TMOCTIHHE BHUKOHAHHS MPAKTUYHUX 3aBIaHb
JIOTIOMOKE KOPUCTyBauaM Kpallle OTaHyBaTH Ta 3acBOITH TEOPETHYHUI
Marepiain;

MacoOBICTb — MOJIMBICTb OJHOYACHO 3allydaTH BEIUKY KUIBKICTh JIOAEH 10
BUBUYCHHSI MaTepially i 3100yTTs NPAKTUYHUX HABUYOK;

BIJIKDUTICTh — CYYacHI OHJIAMH-TUIAT(GOPMH YacTO MalTh CBOi GOpyMHU Ta
O0OroBOpEHHS, € KOPUCTYBayl MOXKYTh OOMIHIOBATHCS CBOIM JIOCBIJIOM;
IHTEPaKTUBHICTh — BHUKOHAHHS 3aBJlaHb Ha OIIHKY, 30UJIbIICHHS CBOTO
pPEUTHHTY cepel IHIIUX KOPUCTYBayiB, CHUCTeMa JOCSITHEHb TOIIO0 MOXYTh
3HAYHO TIJBUIMUTH 3aI[IKaBJICHICTh KOPHCTyBaua Ta 30UIBIIUTH MOTO
JOSUTBHICTB JI0 PECYypCy.

OTxe, METOI0 1aHOi pOOOTH MOKHA BBAXKATU PO3POOKY OHJIAWH-TIIATHOPMU

JUIS. BUBYCHHS OCHOB pOOOTH 3 0a3zaMM JaHMX 3a JomomMoror MoBu SQL, o

3MOK€ MOKPAIIUTU MPAKTUYHI HABMYKW KOPUCTYBAdiB y HANMCaHHI 3allMTIB Ta

JIOTIOMOI'TH M MiABUIIMTH CBI1M NpodeciiiHuil piBEHb.



1 THOOPMAIIMHUM OT'JISI]I

1.1 Orasn Bakauciii IT-punky

O1iHIOIOYN CHUTyallil0 Ha PHUHKY, MOXXHA TOMITUTH, IO 3apa3 Maike B
KOJKHIM BakaHCIi J1s1 po3poOHHKA, a 0COOIMBO JJIs1 B€O-Tally31, OTpeOyIOTh 3HAHD
pemsmiitaux 6a3 3HaHb Ta SQL. TakoX KUTBKICTh 3alUTIB 32 KIIFOUOBHM CJIOBOM
«SQL» 3HaYHO TEepeBHUIIyE KUIBKICTh 3alUTIB 3a 1HIIUMU MOMYJSIPHUMH MOBaMHU
nporpamyBanss [3] (Tadmuig 1.1).

Tabmums 1.1 KinbkicTh MOITYKOBUX pe3yibTaTiB Ha mopTaii Dou.ua

IHomykoBuii 3amuT KinbkicTh pe3yabraTiB
SQL 717
JavasScript 715
Python 526
Java 443
C# 338

VYce 1e roBopuTh MpO BUCOKUM MONUT Ha (PaxiBLiB, 110 MOXYTh HE JIMILE
MUCATH 1 CyNPOBOIKYBAaTH IPOrpaMHUI Ko, a BMITH nipaitoBaTH 13 CK/Ib.
Came TOMy mpoOiemMa HaBYaHHS Ta OTPUMAHHA NPAKTUUYHUX HABUYOK

3actocyBanHa SQL cwhoroani mocrae BKpaill rocTpo mnepen mnpariBHukamu 1T-

cepu.

1.2 Orasa eJIeKTPOHHUX HABYAJIBHHUX IJIATGOPM

Ak 3a3Hayanocs paHille OJHUM 13 HalePEKTHUBHIMIMX CIOCOOIB HABYAHHS
JUTst OUTBIIIOCTI JIFOJICH MOXKE CTaTH HaBYaJIbHA OHJIaH-TIaTopma.

Ile 3py4yHuil Ta JOCTYIHUN IHCTPYMEHT, 110 HE MOTpeOye BiJl KOpUCTyBaya
JOJaTKOBUX 3yCHJIb [UJIS HajalllTyBaHb BJIACHOIO MPOTPaMHOTO OTOYEHHS Ta
BCTAHOBJICHHS JJOJJATKOTOBOTO MPOTPAMHOT0 3a0€3MEeUeHHS.

Takox 3a JOMOMOrow  OHJAMH-HaBYaHHS MOXXHA  CTUMYJIIOBaTH
KOPHUCTYyBaya JI0 CaMOCTIHHOTO TMOIIYKY Ta OMpaIfOBaHHS HaBYAJILHUX MaTepiaiiB,

0 MOXKE€ 3HAYHO MiJABUIIMTH MOro NPOAYKTUBHICTH Ta CaMOCTIHHICTD Y




BUPIIIIEHH] MMOCTaBJIEHUX 3a/lady SK TO HAa HAaBYAIBHOMY KYypCl, TaK 1 B MPOIIEC]
peanbHOi poOOTH.

Takuit miaxig Oyno mnomideHO Ha HaBuanbHIA minaTdopmi Stepik. Ile
HaByajgbHa TIaTGOpMa BIJ POCIHCHKUX PO3POOHUKIB, IO HAAAE MOKIUBICTDH
KOpHCTyBa4aM OE€3KOIITOBHO MPOWTH KypCH BiJ MPOBIIHUX HABUAIBHHUX 3aKIaIiB
ta IT-xoMmaniii. Po3risHeMo oiuH 13 HAUMOMYJSPHINIUX KypCiB Ha IIaTdOpMI.
Lle xypc «Java. bazosiii kypcy» [4].

CaMm KypcC CKJIaJIaeThCA 3 TEM, L0 PO30UTI HA KOPOTKI TEOPETUYHI MaTepLin

y BHTJISAI BiICO-YPOKIB Ta MpakTH4Hi 3aBaanHs (puc. 1.1).

@ Steplk Katanor  Mowu Kypchbl lMpenogagaHue Q, Mowmck no ky . Pycckuii + | | MM | WeaH v

Java. ba3oBbli Kypc -
': MpopomkuTs v

Kypc cooTBeTCTBYET opManbHbiM pekomeHaaumuam Stepik

MHbopmaumna OT3bIBLI Copepxanue KommeHTapuu HoeocTk

Beegenne B Java

fﬁ q{ 1.1 YTo Takoe Java, OTKyAa OHa B3ANach U 3a4eM HyXHa
—n

1.2 MNepebli koHTakT — Hello World

1.3 3HaKoMCTBO cO cpenoi pa3paboTKK

BasoBbl cMHTakcKuc Java

(]

n 2.1 TIPUMUTHUEHBIE TUMbI

Pucynox 1.1 — 3mict kypcy Ha matdopmi Stepik

Came 3a mpakTU4HI 3aBJaHHS KypC 1 OTpUMAaB CBOIO MOMYJSIpHICTh. i iX
BUPIIICHHS HEAOCTAaTHHO MPOCTO MEPETVIIHYTH BiA€O Ta MOBTOPUTH KOJ 3a
JIEKTOPOM, BOHM BUMAraroTh BiJ] CllyXaua Kypcy CaMOCTIHHOI poOOTH 3 MaTepiaioM
32 TEMOIO: MOUIYKY, OMNpAalIOBaHHA 1 MPaKTUYHOro 3actocyBaHHsA. Cam Kypc, Mo

CYTI, JIMIIIE 33/1a€ OPIEHTHPHU ISl CAMOCTIMHOI poOOTH 3 00paHOIO TEMOTO.
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AJie B TaKOro MiXOAY € 1 CBOT HEIOMIKH:

O JOCUTh CYTTEBAa PO3ODKHICT, MK MaTepiajiloM Ta MPUKIaJAaMHu JIEKTopa Ta
MPaKTUYHUMHU 3aBJIaHHSAMH, 110 MOXXE BIIJISIKATH JOCHTHh CYTTEBY YacCTHUHY
ayJIUTopIi,

O CKIAIHICTh B MPaKTUYHOMY OLIIHIOBaHHI HAaOyTUX 3HaHb: HE 3aBXKIH MOKHA
OILIIHUTHU SAKICTh Ta IIHHICTh CAMOCTIIHO 3HAMIEHHOTO MaTepiany 1 MOTPIOHMIA
MOTJISA]] 31 CTOPOHU BUKJIa[aya, ajie Kypc He 3aBXK/IU 1€ HaJlae€.

Posrnsinemo mpukiiaj iHIIOTO MiIX0Ly 0 CKJIaJaHHSI HaBYaJIbHOTO KYypCY.
Ha ykpaincbkiii HaBuanbHid 1uiatrgopmi Prometheus Takox € T0CUTH

NOMYJISIPHUN KypC 3 OCHOB MporpamyBaHHs Ha MoBi Java «JAVA101. OcHoBu

nporpamyBaHHs Ha Javay [5].

TyT Takok € MOMXJIMBICTb NPOXOJUTH TECTH, BUKOHYBATH MPAKTUYHI
3aBJaHHS 3 aBTOMATUYHOIO TEPEBIPKOIO Ta HAJCUJIATH BIJAMOBIAI HAa OCOOHUCTY

nepeBipKy Bukiagadesi (puc. 1.2).

PH',METHEUS | Ivan_Chernyak v|

ToNOBHa CTOPIHKa Kypc  O6rosopeHHs Mporpec

OcHoBW NporpaMyBaHHA Ha Java

BcTyn Ao kypcy IHCTpYMEHTH Kypcy

BaxnmBi faTu Kypcy

CborogHi 30 Tpas 2020 p. 10:02 EEST

HaouHi maTepianu kypcy

TwKAeHb 1

Tect &

Pucynok 1.2 — 3mict kypcy Ha matdopmi Prometheus

Ane, Ha BIAMIHY BiJl Kypcy Ha Stepik, nanuii kypc Hajae Habarato Oiiblie

TEOPETUYHUX MaTepiaiiB y BUIJISAL Bifeo-JeKiiil. Bonu 3aiiMaioTh 3Ha4HO OLIBLIY
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qacTUHy Kypcy. lIpakTudHi 3aBIaHHS TaKOXX MICTSATh OaraTto marepiaiy, SKHM
MOTPIOHO CaMOCTIWHO OMPAIbOBYBATH, ajieé YaCcTO BiH HE BIiAMOBIAA€ HABITH TeMi
3aHHATTA. Hampuknan, mpu po3risial TeMU NPO OCHOBU MOBH, 1€ KOPUCTyBada
JWIIe TIOYMHAY 3HAMOMUTH 3 TUMAaMH JaHUX Ta YMOBHUMH ONEpaIlisiMH, Y SIKOCTI
IPAKTUYHUX 3aBJaHb OYJ0 3alpONOHOBAHO peali3yBaTH aJrOPUTMH COPTYBAHHS.
3 oxHOro OOKy — Ii€ HOIUTOBX JIO CaMOCTIMHOTO OINpAallOBaHHS MaTepialy B
CYMDKHIN ramysi, a 3 1HIIOrO — 1€ BIAX1J BiJ MOJAHOTO y TEOPETHYHIA YacTHHI
Marepiainy.

bepyuu no yBaru mpukiaaud mux KypciB, HOTpIOHO KOMOIHYBAaTH MiAXOIU Ta
3HAXOAWTH OalaHC MDK 3aBJaHHAMHM TaKUM YWHOM, 100 KOPHUCTYBad MITr fK
HNOBTOPUTHU TPUKIAAA 3 TEOPETHUYHOI YAaCTUHHU, TaK 1 IOYaTH CaMOMCTIHHO

MpaLOBaTH HAJl 3aBJAAHHAMMU.

1.3 Orusj onnaifH-TpeHaskapiB 1J1s1 BuBuYeHHs1 SQL

PosrnssHemMo mpukiagu peanisii 3aCTOCYHKIB, HAIIJICHUX HAa BUBUCHHS cCaMe
SQL.

3a 3amutoM «SQL tutorial» y momrykosiit cucremi Google nepmmm mu
orpumaemo caiitr W3Schools [6].

HaBuanpuuit kypc 3 SQL TyT TakoX MOAUICHWI HAa KaTeropii Ta Hajae
KOPUCTYBaueBl K KOPOTKI 1H(OpMaliiHI BIJOMOCTI 3 TE€MH, TaK 1 MPAKTUYHI
MPUKJIAAN Ta 3aBIAaHHS I CAaMOCTIWHOT MepeBipKu. AJie TPAKTUYHI 3aBJaHHS TYT
OOMexeH1 3BUYaiHUM JOMOBHEHHSM 3armuTy (puc. 1.3), 1m0 Hagae KOpUCTyBauy

JIMIIIE TepuIl YABJICHHS MPO CUHTAKCUC MOBU Ta 1i KOHCTPYKIIIH.
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Exercise:

Insert the missing statement to get all the columns from the Customers table.

* FROM Customers;

Submit Answer >

Pucynok 1.3 — IIpuknan 3aBaanns Ha caitti W3Schools

OCKIJBKHY 3 KOKHUM POKOM 3POCTA€E KITBKICTh KOPUCTYBadiB CMapT(HOHIB, TO
TaKOX PO3IITHEMO sIKI BapiaHTH HaM MPOMOHYE PUHOK MOOUIBHHMX JTOJATKIB JJIs
BuBYeHHS SQL.

VY maraszusi gonmatkiB 11 Android 3poOMMO TIONIYK 3a KIIFOYOBHUM CIIOBOM
«SQL» Ta po3risiHeMO HAaUMOMYJISIPHIII TOJaTKU 32 IIUM 3aITUTOM.

Hatimepmm cepen pe3yibTaTiB HaM BUAAEThCs AoaaTok «Learn SQL» Bix
xommanHii SoloLearn [7].

VY 11poMy A0JaTKy 3aBJIaHHs PO30UTI 3a KATEropisiMu, JJI1 KOXKHOI KaTeropii

€ KOPOTKUH TEOPETHUYHUI ONUC Ta caMi MPaKTUYHi 3aBnaHHs (puc. 1.4).

€ SQL Syntax Rules ]|

> ? b BZ5) B N7

Syntax Rules

A single SQL statement can be placed on one
or more text lines. In addition, multiple SQL
statements can be combined on a single text
line

White spaces and multiple lines are ignored in
SQL.

For example, the following query is absolutely
correct

SELECT  City
FROM customers;

However, it is recommended to avoid
unnecessary white spaces and lines

Combined with proper spacing and
indenting, breaking up the commands
into logical lines will make your SQL
statements much easier to read and
maintain.

Pucynok 1.4 — Ilpuknaz 3aBaanns B nogatky Learn SQL
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3aBAaHHA MOAUIAIOTHCA 3 TUTIAMHU:
O BuOpaTH NpaBUIBLHUIN BapiaHT BiANOBIIL;
O BCTAaBUTH MPOIYIIEHHUH onepaTop, 00 3T BUKOHABCS PABUIIBHO;
O HamycaTH BIACHHM 3amuT 10 0a3u JaHUX.

Takox J0AaTOK B3.’:1€MOI[i€ 3 KOPHUCTYBA4€M, IIOKA3YIOYH HiI[Ka3KI/I Ta

nosigomieHHs (puc. 1.5), a TakoX Ma€ CHCTEMY [OCATHEHb Ta TIIOOATbHUI
PEUTHHT KOPUCTYBAUiB.

& SQL Statements: SELECT ¥

?

3/4 W UNLOCK = SHARE

Drag and drop from the options
below to view the columns from the
‘customers' table:

SHOW COLUMNS
EROM customers

v/ Correct!

TABLE"SHOW DISPCAY VIEW

89 COMMENTS

Pucynox 1.5 — Ilpuxnan crioBimenHs B qonatky Learn SQL

PosrnsiHyBIIM AaHi pecypcu, MOKEMO 3pOOUTH BUCHOBOK, IIO NMPAKTUYHHIMA
TpeHakep MOBUHEH MAaTW PI3HI THUIM 3aBIaHb, JAABaTH KOPOTKI Ta TOLUIbHI JIs

MPAKTUYHOTO BUKOPHUCTAHHS TEOPETUYHI BIJIOMOCTI Ta HaJIaBaTH €JIEMEHTH
IHTEPaKTHUBHOCTI JUIsl KOPUCTYBayva.

1.4 Orasig meToiB BeO-po3pooKu

OCKIJIbKY TUTAHYETHCS peajizailisi OHJIalH-TIIaTGOPMH, TO BOKIMBO 3HATH 1

PO3YMITH 1110 Take BeO-po3poOKa, BeO-caliT Ta BeO-10/1aTOK, OCHOBHI TEXHOJIOT11 Ta
TEHJICHIII1 B po3po0iIi.
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Beb6-nmomarok — 1e mporpama, 10 BHUKOPUCTOBYE BebO-Opay3ep Ta BeO-
TEXHOJIOT1{ /i1 BUKOHAHHS 3a7a4 4yepe3 Mepexy [HTpeHer.

Be6-caiiT y O611bI10CTI BUTIAJKIB TTOKA3y€e CTaTHYHI a00 AUHAMIYHI JIaHi, K1
MEPEBAXHO HAACWIAIOTBCS 3 CepBepa KOPUCTYBayeBi, TOAI SK BeO-T01aTOK
JUHAMIYHO OIpallbOBYE JIaHI 3 I[IOBHOIO JIBOCTOPOHHBOIO B3a€EMOJIEIO: BiJl
KOPHCTYBaya JI0 cepBepa Ta Bij cepBepa 710 KopucTtyBaya [8].

s BeO-gomaTky mHoTpiOeH BeO-cepBep Ui YIPaBIiHHA 3alUTaMH  Bif
KJIIEHTa, CEPBEP JOJATKIB JIJIs1 ONpaI[fOBaHHS 3alMTIB KJIIEHTA, a 1HOA1 1 6a3a JaHuX
1t 306epiranns iHdopmartii.

Och sIK BUIUISIIA€ TUIOBUHM MOTIK B3a€MOJIi KOPUCTyBaua 13 BeO-10JaTKOM
[9]:

1. KopucrtyBau Bifcuiae 3anuT Ha BeO-cepBep depe3 BeO-Opaysep abo iHTepdeiic
porpamH.

2. Be0O-cepBep nepecuiae 1ieii 3anuT Ha BIAMOBIAHUN cepBep BeO-T101aTKIB.

3. Cepep BeO-70aTKIB BUKOHYE 3aBIaHHS - HAIPHKJIAQA, 3alMAT A0 0a3u JTaHHUX
a60 00poOka manux. [1oTimM BiH reHepye pe3ylbTaTu CBOET POOOTH.

4. CepBep BeO-I0AaTKIB HAACUJIAE PE3yJbTaTH Ha BeO-CEpBEp 13 3aMUTYBaHOIO
iH(popmarriero abo 0OpOOICHUMH TaHUMHU

5. Beb-cepBep HajicHiIae BiINOBIIb HAa3a1 KIIEHTY.

PosrisHemo nmepeBaru BeO-101aTKY:

O BeO-AOJATKHU MpaIioITh Ha OaraThox Iuiatgopmax, HesanexxkHo Big OC abo
MPUCTPOIO, TOJIOBHE 1100 KIHIIEBUI KOPUCTYBau MaB Opaysep;

O BOHM 3HWXKYIOTb BUTpAaTH SK AJig Oi3HECY, Tak 1 JJIsl KIHIIEBOTO CIIOKMBaya,
OCKUTbKU JjIs1 613HECy MOTpiOHA MEHIIa MiATPUMKA Ta OOCIYroBYBaHHS, a JJIs
710 KOMI'tOTepa KIHLEBOI0 KOPUCTYBaya - MEHIL1 BUMOTH;

O ycl KOpUCTyBaul OTPUMYIOTh TOCTYII IO OJHIET BEpCii J0JaTKY;

1.5 Orasia TexHoJI0riii Be0-po3podKu
CydacHy BeO-po3poOKy B)KE€ BaXKKO YSBHUTH 0€3 BUKOPHCTAHHS JCKITBKOX

dbpeliMBOpKIB a00 TakK 3BaHMX CTEKIB TEXHOJOTiH — HabopiB 13 MOB
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nporpaMmyBaHHs, Oi0MiOTEK, YTHIIT Ta caMuX (PpedMBOpKIB, IIO JO3BOJISIOTH
yHI(pIKOBAaHO Ta IIBUJIKO MPOBOAMTU IMPOLEC PO3POOKH, MIABUIIYIOUU SIKICTb
KIiHIIEBOTO MIPOAYKTY.

Cama ctpykTypa BeO-momatky 3a [10, 11] momiiiseTbcss Ha KITIETCHKY Ta

CEpBEPHY YACTHHH.

1.5.1 KitieHTChKA YacTHHA BeO-101aTKY

KiieHTchbka yacTMHA NOAATKY — 1€ YacTHHA, SIKY BUAHO KOpHCTyBauaM 1
ABIIsIE CO00I0 «oOmuuus» abo «pacam» nomarky. 3 wi€i MpUUMHU 11 3a3BUYAN
HasuBaioTh «front-end». TexHomorii, MOB’s3aHi 3 II€0 YaCTUHOI PO3POOKHU, HE
YHCJICHHI:

O MoBa rineprekctoBoi po3mitTku (HTML) ynpasnsie cTpykTyporo iHpopmaiii,
sKa B1J0OpakaeThCsl KOPUCTYBauy B BeO-Opaysepi;

O kackamgHi Tabmumi ctwiiB (CSS) BH3HAUYAIOTh CTHIIb BiAOOpaXKyBaHUX JAaHHUX,
KEpylOUd TaKMMH [apaMeTpamMu sK Hpu@TH, po3Mip 1 KOJIp TEKCTy Ta
€JIEMEHTIB PO3MITKH TOIIIO.

O MoBa JavaScript ynpasiisi€e IHTEpaKTUBHUMH BEO-(QYHKIIIMH POTPAMHU.

VYci 1l TeXHONOTIT € MOTYKHUMHU 1HCTPYMEHTaMU B pyKax KBaJli(pikoBaHUX
daxiBuiB. OHaK X MOEIHAHHS BUBOJHWTH PO3POOHUKIB BeO-I0JaTKIB Ha SIKICHO
HOBUM PIBEHb MOXKJIUBOCTEH.

Takox BUKOpPUCTaHHA (PEHMBOPKIB € TIOLIMPEHOI MPAKTUKOI, MIO0
MoJIeTIIye TIporiec  po3poOku  BeO-monatkiB. [lomynsippuMu  mpUKIagaMu
(bperMBOpPKIB 1 010710TEK JIJIs1 KITIETChKOI YACTUHH €:

O Angular — ¢peiiMBopk, po3pobiennii kommnaniero Google IS MPOEKTyBaHHS
JUHAMIYHOI CTPYKTYpPH JTaHUX JJi BeO-0/1aTKIB.

O React — 06i6miorexka Big Facebook Inc., opieHTOBaHa Ha NPOEKTYBaHHS
iHTep(eiciB OJHOCTOPIHKOBUX JIOAATKIB, IO O3HAYa€ IO JOAATOK MOXKE
MOKa3yBaTH PI3HI aHl Ha OAHIH 1 TiHl ske cTopiHII 0e3 11 mepe3aBaHTaXKEHHS.

QO Vue.s — merkuit JavaScript-peiMBOpPK i1 CTBOPEHHS  aJalTHBHHX

KOPUCTYBAIbKUX 1HTEpQENCIB isi OJHOCTOPIHKOBUX BeO-T0MATKIB, SKHI
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HIBUIKO 3aBOMOBYE MOMYJISIPHICTD Cepell pO3POOHHKIB 3 MOMEHTY HOTO TMOSBH B
2014 pori.

Koxxen 3 mepepaxoBaHUX BHUIIE IHCTPYMEHTIB Ma€ CBid Hallp mepeBar i

HEJIOJIKIB, CIIJILHOTY KOPUCTYBadiB, a TaKOX psaA HaHOUbI eeKTHBHHUX

CIleHapliB peati3ariii.

1.5.2 CepBepHa yacTHA Be0O-10AaTKY

CepBepHa cropoHa BeO-momatky abo «back-end» mpuxoBaHa Bif
KOPHUCTYBayiB, ajie caMe BOHA KePYy€E THUM, 1[0 KOPUCTyBad 0a4uTh y BeO-Opaysepi.

KommnoHeHTH cepBepHOi YaCTHHH BKJIIOYAIOThH B cele:

O MOBY IIporpamyBaHHS JUIsl HAITMCAHHA KOAY BeO-101aTKy. SIK 1 i KITIEHTCHKOT
YaCTUHU, ICHY€ KiUJIbKa MOB 1 YHCIEHHI (pelMBOpPKH [JIs1 CHPOLIEHHS 1
MOJIIMIIIEHHA Tpolecy KoayBaHHs. Cepes; HalOUIbII MOMYJISIPHUX 1THCTPYMEHTIB
JUTsl OEKEeHI-TIpOrpaMyBaHHs MOKHa Ha3BaTH Taki MoBH sik Python, PHP, Ruby,
1 Java, a Takox ix ¢perimBopku: Django, Laravel, Ruby on Rails Ta Spring
BIJIMTOBITHO.

O 0a3y JnaHux nns 30epiraHHs JaHuX mporpamu. BoHu MoOXyTh OyTH
pensamiiHuMU  a00 HEpeNSIIINHUME, y 3aJeKHOCTI BiJf MOJENI YIpaBIiHHS
nanuMu. PensmiitHi  6a3u  JaHUX  BHUKOPUCTOBYIOTH B CBOI  poOOTI
CTpyKTypoBaHy MoBY 3anuTiB (SQL), B Tol yac sk Hepessmiitai (Non-SQL)
0a3u MaHUX BUKOPUCTOBYIOTH IHII MOJENI i 30€piraHHs Ta BUIYUYEHHS
nanux. BigmorigHo mo pecypcy DB-Engines, B mepmy m'stipky[1l]. BX0asaTh
6a3u nanux: Oracle, MySQL, Microsoft SQL Server, PostgreSQL 1 MongoDB.
Bigznaunmo, 1110 BCl BOHH, KPIM OCTaHHBOI, € PEIISIIHHIMH.

QO cepBep A1 0OpOOKHM 3aMMTIB, MO HAAXOIATh Bl KIIEHTCHKOI CTOPOHH, TOOTO
BiJl KOPHUCTYBadiB A0JaTKy. TyT BUOIp TOCUTh OOMEXKEHHN: Maiixke BCl BeO-
JIOJIaTKU PO3POOJISIOTHCS 3 BUKOpUCTaHHAM abo Nginx, abo Apache B sikocTi

cepBepa J0/IaTKiB.
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1.6 Orasa TeHaeHIliii y Be6-po3pooii

3rigHo 3 [12-14] MoxeMO BHIITMTH HACTYITHI TSHICHIIIT IpHu po3poOIli BeO-
JTOJATKIB.

1.6.1 Mo0isibHa Bepcis caiiTy Ta aJanTUBHUIN AU3alH

["oBOpsiuM Mpo TEHAEHIT PO3POOKH CAWTIB, HEMOXKIMUBO YHUKHYTH MYHKTY
PO aJanTHUBHICTh IU3aliHy Ta MOOUIBHY Bepcito. Cama KOHIIEIIIS 3apoIuacs Ie
5-6 poKiB TOMY, KOJM MOOUTbHI MPHUCTPOI MOYAIA aKTUBHO BUXOAWTHU HA PUHOK.
3apa3, KOJIM KOXKEH APYTHil MOUTYKOBUHM 3alUT POOUTH KOPUCTYBad MOOIIBHOTO
IPUCTPOIO, ITHOPYBATH TaKy BUMOTY JI0 BEO-pecypcy MPOCTO HEMOKIIHBO.

[le o3nayae, 110 Tenep KoMaHAaM, Kl CTBOPIOBAJIA BEO-10/1aTKH, HEOOX1THO
OPUALIATA OUIbIIIEe YBaru MOOUTHHUM BEPCISIM CalTIB, KOJIM MOBA i€ TIPO JHU3aitH
1HTEpPeicy, a po3pOOHUKN Ta JAU3aWHEPH MOBHHHI TENep AOKIAIaTH J0JAaTKOBI
3yCWJUIA JJii PO3pPOOKH CBOIX MPOAYKTIB, 100 3pOOUTH iX 3pyUYHUMH IS
KOPHUCTYBauiB y JBOX (popMaTax — JECKTOMTHOMY Ta MOOLTbHOMY.

OpHuM 13 cnoco0iB BUPIMIEHHS Li€i TpoOieMu € po3poOKa aJarnTUBHOIO
BeO-M3aiiHy, 110 BUKOPUCTOBYE OJMH 1 TOM K€ KOJI, KM MOKE aBTOMATHUYHO

3MIHUTHU Bi3yasi3allito, 3aJ€XHO TUITY MPUCTPOIO, 3 IKOTO MEPETIIsIal0Th CalT.

1.6.2 OnaaiiH-miATpUMKA Ta 4aT-00TH

3amis 3a0BOJIEHHS MOTPEO 117101000BOI MIATPUMKH Ha CyYaCHUX cailTax
MU BCE€ YaCTIIIE MOXKEMO TOMITHUTH BUKOPHUCTAHHS OIEpariiHuX 4Yar-OO0TiB.
CbOrogHi BOHM CTalOTh yCE€ OLIBII CAMOCTIMHMMM Ta IIJJIAIITOBYIOTHCS IiJT
noTpeOu Ta MOBEIIHKY KOHKPETHOIO KOPUCTyBava

Benuki B2C-xomnanii BX€ BUKOPUCTOBYIOTH IO TEXHOJOTII0, 11100
o0CIyroByBaTH CBOIX KIIIE€HTIB — oQililiHI 4yaTh cTopiHok y Facebook, WhatsApp
Ta Skype — XopoIIi IpuKIaIu.

BoT Takox Moxe OyTW 1HTErpoBaHMH y 3BHYalHUN BeO-callT, mpodeciiine
a00 moOyToBe 00JsiafHaHHS Ta OYIb-IKWUM TOAATOK, MIIKIIOYeHUHN 10 [HTepHeTy.

Ile o3nauae, o 24/7 omepaiiifHi 4aT-00TH 3MOXKYTh 3aMIHUTH MEHEKEPIB

13 MATPUMKHU Ta 3a0IIAAUTH BUTPATH ISl OararboX KOMMIaHIH.
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HaiiBaxnuBimmMu >k nepeBaramu 0OTiB €:
O noTeHIla] BUPIMIEHHs MpoOJeM 1ij101000B0;
O JOCBiJA CHUIKYBaHHS, CXOXKHI Ha MUTKYBaHHS 3 JIIOJAMHOIO;

O rauboKa aHATITHKA MOBEIIHKA KOPUCTYBAYiB.

1.6.3 ABTOMaTH30BaHe TECTYBAHHS

binbmiicTe HOBUX BEO-TEXHOJOTIN CIIPSMOBaHI Ha Te, MO0 3pOOUTH TpoIeC
PO3pOOKH JIEIIEBIINM 1 HAaJJaTH KOPUCTYBayaM HaMKpalliuii TOCBiJlT BUKOPUCTAHHS
pecypcy. ABTOMaTH3aIis €TaliB PO3POOKH — II€ IHCTPYMEHT JIS JOCATHEHHS
IIEPILIOI METH.

OpHuM 13 TOJOBHUX IHCTPYMEHTIB y Wi cepi € aBTOMaTH3allisl TECTIB.
Bona Hajmae mepeBaru y BUIJISAII KPaIIOro MOKPUTTS KOy TECTaMH, MPO30POCTi
MPOrpaMHOTO TPOJYKTY Ta BUABJICHHI TEXHIYHMX MPOOJEM Ha paHHIX eTarax
PO3pPOOKHU.

[eit miaxig TakoX JoloMara€e KOMaHAl pPO3POOHMKIB 310paTH TECTOBI
MPUKJIAJAN Ta BUBUUTHU 1X, 3SMEHIIIUTH BUTPATH HA PO3POOKY Ta 3arajioM CKOPOTUTHU
9ac UKy TeCTyBaHHS.

[HImIMME clioBaMHM, 3a JOMOMOTOI0 aBTOMATH3AIlli TECTyBaHHS MU MOMXKEMO

OTpUMATH Kpaluil KIHIIEBUI MPOAYKT 3a MEHIII TPOIIIi.

1.7 ITocTanoBKa 3axau4i
Po3pobutu Ttpenaxep anga SQL y Burmsiai BeO-10JaTKy, IO JI03BOJISIE
KOPHUCTYBaueBl:
QO 3apeecTpyBaTHCS Ta aBTOPU3YBATUCS HA CANTI,
O meperisigaTd Ta BUKOHYBAaTHM 3aBlaHHS, 10 CTOCYIOThCA MPAKTUYHOTO
BUKOpHUCTaHHSA MOBH SQL;
QO meperisaaTy pe3yJbTaTh BUKOHAHHS 3aBIaHb;
O mneperisgaTé CTaTUCTUKY BUKOHAHUX 3aBJaHb.
JIyst MOCSATHEHHST METH MOKHA BUJIUTUTH HACTYIIHI 3aJ1a4i:

O MPOBECTH MPOEKTYBAaHHS 1HPOPMALIIMHOI CUCTEMHU;
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O mOpOBECTH aHAJI3 Ta MOOYIOBY MOJEI IPOrPaMHOTO MPOIYKTY;
QO peanizyBaTH NPOTrPaMHUM MPOIYKT;
O TPOBECTH TECTYBaHHS MPOTPAMHOTO MPOIYKTY.
Pesynbrarom poOoTH Mae cratu BeO-101aTOK, IO MPAIIOE ¥ BCIX CyYaCHUX
Opay3epax, Ma€ aJaNTHUBHUM JIU3allH Ta MOOIIBHY BEpCII0 Ta € 3pO3yMIIUM Y

BUKOPHUCTAHHI.
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2 BUBIP METOAIB PIIIEHHSA 3ATAYI1

2.1 Bubip anapaTHO-nporpaMHoOro iHCTpyMeHTapilo

Sk cepBepHy MOBY IpOTrpaMyBaHHs JUIS J0JIaTKy Oyiio oopano Java [15].

[le momynsipHa Ta HpocTa B 3aCBOEHHI MOBa NPOrpPaMyBaHHS, IO MAae
IPOCTHI Ta 3HAHOMHI CHHTAKCHC, 110 3aCHOBaHMM Ha cuHTakcuci C++, Ta Oyze
3p0o3yMisnii 0araTboM po3poOHuKam [16].

[le 06’exTHO-OpiEHTOBaHa MOBa MPOTPaMyBaHHS, 1110 JI03BOJISIE Y TOBHOMY
00Cs131 BUKOPUCTOBYBAaTH yCl MepeBaru i€l mapagurMH Taki SK 1HKANCYJSIis,
HaCJITyBaHHS Ta MOJIMOP(}i3M.

Java Takox NpuaIse YMMao yBard MpoayKTUBHOCTI MTPOTPaMH Ta 3BUIbHSIE
pPO3pOOHUKIB BijJl HEOOXIAHOCTI CAMOCTIMHO KOHTPOJIIOBATU PECYpCU Mam’sTi, 10
Hajiae OLTBIIE MOKIIMBOCTEH Ta yacy JJisl peaizallii JOTiKH MPOTrpaMHu.

Java mae ogHy 3 HAHOUIBIIMX CIUILHOT PO3poOHMKIB [17], MmO Hanae
MIATPUMKY B pa3i BUHUKHEHHS OY/Ib-SKOTO MUTAHHS IM1J1 4ac poOOTH 3 HEIO.

Cama & MOBa J03BOJISIE JIETKO Ta €()EeKTUBHO peaiizoByBaTH JIOTIKY Oyib-
KO CKJIQJHOCTI 3aBJSIKM BEJIMKINA KUIBKOCTI BOYJOBAaHMUX IHCTPYMEHTIB CaMoi
MOBH (KOJIEKIIli, poOOTa 3 IaTOI0 Ta YacoM, IHCTPYMEHTH JIOCTYITy /10 0a3u JTaHUX
TOII0) Ta CTOPOHHIX 0i10s10TeK Ta ¢perMBopkiB. CaMi K O10J10TEKH J103BOJISIIOTh
3a0MIaJIUTH Yac Ha PO3POOKY, MAIOTh BIAKPUTHUN BUXITHUMA KO, PO3POOIIOIOTHCS
Ta MATPUMYIOTHCS JOCBIIYeHUMHU Java-po3poOHUKAMH.

Yce wne pobuth Java rapHuM BHOOpPOM VY SIKOCTI OCHOBHOI MOBH
nporpamyBaHHS JJig peanizallii BeO-101aTKy.

VY sixocTi BeO-peitmBopky miist Java Oyio oopano Spark Framework [18].

Spark — 1ie mpoctuii i BupasHuii BeO-ppeiMBOPK, CTBOPEHUH JIJIsl IIBHIKOT
po3po6ku. Hamip Spark momnsirae B ToMy, 11100 HajgaTH aqbTepHATUBY PO3POOHUKAM
Java, ski xX04yThb poO3poOJATH CBOi BEO-T0JATKM MAKCHMAJIBHO BHUpa3HO 1 3

MIHIMQJIBHUMH 3aTpPaTaMH.
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Jlo mepeBar gaHoro ¢GpeiiMBOpKY MOXHA BiAHECTH:

O BOymoBanwmii BeO cepsep. Standalone-momatok min ympasmiHHsAM Spark Mosxe
npairoBaTi Ha BeO-cepBepi Jetty [19], mo poOUTh po3ropTaHHs 10JATKy OiIbIil
MIPOCTUM;

O mpocToTa HajamTyBaHHA. Spark Hajgae MUPOKY MOXKIIMBICTD JJIs HATAIITYBaHb
camoro BeO-cepBepy, 1110 MOKE 33JJ0BOJIbBHUTU KOHKPETHI MOTPEOU NpoeKTy 0e3
0COOJTUBUX 3yCHUJIb.

Takox Spark minrpumye poboty 3 OaraTbMa JIBUTYHAMHU IMIAOJIOHIB, IO
JI03BOJISIIOTH O1IbIN €EeKTUBHO (opmaTyBaTh AuHamiuHe HarmoBHeHHS HTML-
JTIOKYMEHTA.

JIBUryHOM IIa0JIOHIB 11 IPoeKTy Oyiio oopano Thymeleaf [20].

Thymeleaf — nie cepBepuuii aABUryH mabsa0HIB It MOBH Java. BiH KOpeKTHO
BIJIOOpaXKa€eThCs y BCIX CydyacHUX Opaysepax, Mae 3pO3yMUIMH Ta MpPOCTUM
CUHTAKCUC Ta JOCUThH IIUPOKUN HAOIp 1IHCTPYMEHTIB, TAKUX SIK 3MiIHHI, IIUKJIA Ta
YMOBHI OIEpaTOpH.

Jlns cucteMu KepyBaHHs 0a3010 maHux ooepemo PostgreSQL [21].

[le cucrema st ynpaBiiHHS peIsSUIMHUMU 0a3zaMHu JaHUX 3 BIAKPUTUM
BUX1THUM KojoM. [ moctyny no nanux PostgreSQL Bukopuctoye SQL.

[le mocuTh mpocTa y BUKOPUCTaHHI Ta MATPUMIN Oaza JaHUX, 110 MOXKE
OyTH 3amyIieHa Ha cepBepi 3 JOCUTh OOMEXKEHUMHU PECypcaMu.

Takox nana CKJIb BuauiseTbcs MPOIyKTUBHICTIO 32 PAXYHOK MapasieTbHUX
3aMMTIB, BEJIMKOI KUIBKOCTI THIIB 1HAEKCIB Ta PO3LIMPEHOI ONTUMI3Alll 3aluTIB
[22, 23].

PostgreSQL Hanmae cBoiM KOpUCTyBadyaM sIK 3arajbHONPUMHSTI IHCTPYMEHTH
pob6otu 3 SQL, Tak 1 cnenudigyHi 0COOIMUBOCTI, CEpe]l TOJIOBHUX 3 SIKHX €:

O BiKOHHI Ta aHamiTHyHi QyHKIIT (onepatop OVER);

Q pekypcuBnuit SQL (onepatop WITH RECURSIVE);

O posmwmpenuid pyHkiionan g podotu 3 JSON.

Po6ota 3 JSON — 11e TakoX BETUKHI TUTIOC TIpH BHOOpPI 0a3W JaHUX, ajKe

BUKOPUCTOBYIOUH TUIOCKI TaOUIIl, MOKHA OOpOOUTH Ta arperyBaTu JIaHi y BUTJISAI
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JSON-psimka Ta momaTé HOTro SK pe3ynbTaT 3amuTy, L0 3HAYHO IOJIETIIye
HiATOTOBKY JaHUX AJis iHTepdeiicy kopucTyBaua Ta GperiMBOPKIB.

He B octanHio uepry came depes 1e Oyino oOpaHo 3aci® ais Bizyauizalii
CTaTUCTHYHHX JIaHUX KopucTyBada — 0i0mioreky D3.js[24].

[le JavaScript-6i0mioreka myis BIJOOpaKeHHS [aHUX Yy KIIEHTCHKOMY
iHTepdeiici 3a momomororo HTML, SVG 1 CSS, mo mnoeaHye MOTYXHI
KOMIIOHEHTH Bi3yai3allii 1 KepoBaHUU MiAX1[ A0 MaHIMYIIOBaHHS JaHUMHU.

VY gKOCTI 1HCTpYMEHTY JJIsl pealtizallii aJaliTUBHOTO MOOUIBHOTO IU3aiiHy
Oymo oopano Bootstrap [25].

Ile xomekuiss CSS- 1 JavaScript-ma0noHiB st po3poOKH iHTEphEerHCHUX
KOMIIOHEHTIB. Ii OCHOBHA MeTa — MiJBUIIEHHs aJaNTUBHOCTI i HALEHICTh Ha
MOOUIBHI PUCTPOT Yy BEO-pO3pOOIIL.

Jln1st po3poOKu aBTOTECTIB OyJ10 00pano ¢perimBopk JUnit 5 [26], 6i6mioTeky
JaCoCo [27] ta 6i6mioTexy HttpClient [28].

JUnit — e mpoctuit hpeiMBOPK JIJI HAITUCAHHS TECTIB, IO BUKOPHCTOBYE
aHOTAIll JJIsI BU3HAYCHHS METOMIB, sKi NMpoBoaATh TecT. JUNIt — 1e mpoekr 3
BIJIKDUTUM BHUXIJTHUM KOJIOM, po3miieHuid Ha Github.

JaCoCo — mne OeskomroBHa 010i0TEKAa Id BHU3HAYEHHS KUIBKOCTI
MOKPUTOTO TeCTaMH Koy i Java.

HttpClient — e kmientcbka TpancnoptHa 6i6mioreka HTTP Bim Apache
Software Foundation. Mera HttpClient — nepenaBatu i orpumyBatu HTTP-

MMOB1IOMJICHHS.

2.2 Bubip cepenoBuina po3podxku

Jlnst  HamMcaHHS Ta  BIAJIArOJDKEHHS TIPOTPAMHOTO KOy HaWKparie
BUKOPHUCTATH IHTETpOBaHE cepenoBuile nporpamyBanHs (Integrated Development
Environment, mam IDE).

IDE — ue moBHOIIHHA Ta CKJaJHa CHUCTEMa, IO MIATPUMYE yCl CcTajii
PO3pPOOKH TTPOTPAMHOTO MPOIYKTY: Bl HAMTMCAHHS KOJY JIO0 PO3TOPTAaHHS JOJATKY

Ha CepBepI.
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Jlo mepeBar Bukopuctanus IDE moxna BimHeCcTH:
O MiHIMaJdbHI BHUTpaTH 4Yacy Ta 3yCHJb, OCKUIbKM Bcsi koHuemnuis IDE — me
3pOOUTH MPOCTIIIUM Ta MBHUIIAM MPOLIEC PO3POOKH;
O HasgBHICTH IHCTPYMEHTIB YIpPABIIHHA KOJOM JUIsi aBTOMaTH3alii 0OaraThbox
peuei;
O HasABHICT, IHCTPYMEHTIB  BIIJIAarO/UKEHHS Uil  MOBHOTO  TECTYBaHHS
PO3pO0JIEHOTO T0JATKY.
Posrnsnemo wHaimonynsapaimi IDE g  HanmucaHHS KOJay Ha  MOBI
nporpamyBaHHs Java. 3rigHo 3 [29] e Eclipse, IntelliJ Idea Ta NetBeans.
NetBeans
Ile Ge3KOIITOBHE IHTEPOBAHE CEPEOBUILE PO3POOKU 3 BIIIKPUTUM KOJOM,
mo marpumyeTbest Apache Software Foundation. Jlo3Bossie po3poOisiTa BeO-
JI0JIaTKH, 3aCTOCYHKH JIJIsl IEPCOHATBHUX KOMIT FOTEPiB, MOOLIbHI TOJATKH Ta 1H.
BiH nmoenHyerbcs 3 XOpOUIOID — apXITEKTypor Ta  BOyJIOBaHUMHU
IHCTPYMEHTaMH, 1110 3a/I0BOJIBHSIOTH MOTPEOU MPOEKTY BiA (hOPMYITIOBaAaHHS BUMOT
JI0 pO3rOpTaHHA. Y HbOTO € aKTHBHa CHUIBHOTa KOPUCTYBaudiB Ta PO3POOHUKIB Y
BcboMy cBITI. NetBeans npornonye niaBHe Ta MBUAKE peaaryBaHHS KOY.
Oco6mumBocTi:
0 NetBeans npairoe Ha OC Windows, Mac OS, Linux Ta Solaris.
QO 1HcTpyMeHT pedakropuHry NetBeans 103BoJisie mporpaMicTy pecTpyKTypyBaTH
KO/JI, HE IOPYLLIYIOUH HOTO;
O NetBeans TakoX BUKOHY€ aHaji3 BHUXIJHOTO KOAY 1 HAaJa€ MIMPOKHUA HaOIp
MiKa30K 1010 MTOKPAIIEeHHs KOy a00 MIBHAKOTO HOTO BUMPABICHHS;
QO BiIH Mae rapHy BOyJqoBaHy MIATpUMKY 11t Maven and Ant ta marin jyis
Gradle;
0 NetBeans npononye xopoiry MiKIIIATGOPMHY Ta 6araTOMOBHY MiATPUMKY;
O BIH TakKOoX TOCTaBISETbCS 13 1HCTPYMEHTOM CTaTUYHOTO aHai3y Ta

NEPETBOPIOBAYAMHU KOJY.
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Eclipse

[le moBHOQYHKIIOHATIbHE MOTYXKHE CEPENOBHUIIE PO3POOKH 3 BIIKPUTHM
KOJIOM, 1[0 IIUPOKO BUKOPUCTOBYETHCS ISl pO3poOKH mporpam Java.

Eclipse ocnamenuii 6a30BuM poOOYMM MPOCTOPOM Ta PO3MIMPIOBAHOIO
CUCTEMOIO ITUIAriHiB, 3a JOMOMOTOI0 SKOI MOKHA HaJallTyBaTH CEPEIOBHINE ITi]T
KOHKPETHOT'O KOPUCTYBaua.

Oco6mmBoCTi:

O Eclipse € mnardgopmotro, sika npaitoe Ha Linux, Mac OS ta Windows;

QO pemaryBaHHs, Teperisia, pedakTopuHr Ta HajmaropkeHHs: Eclipse Hamae Bci mi
(GyHKUIT Ta MoJIerurye mporpamictaM po3poOKy Iporpam;

O Eclipse mniaTpuMye HajlaropkeHHs SK JIOKaJIbHO, TaK 1 BiAJalieHo,
NPUIYCKalouu, M0 BH BUKOpUCTOBYyeTe JVM, sika miATpUMye BiJJajleHe
HaJIaroJKeHHSI,;

0O 103BOJsiE IHTErpyBaTucs 3 cepsepoM Apache Maven Ta cuCTEMOIO KEpyBaHHSIM
Bepcisimu Git.

IntelliJ IDEA

Ile IDE nna po3poOku mporpaMHHUX JIOAATKIB 3a gomomororo Java. Intelli]
IDEA Oyna po3pobiiena kommaniero JetBrains. /lane cepefioBuIile JOCTYIHE SK Y
OE3KOIITOBHIN, Tak 1 B KOMEpIlIHHIN, Bepcisx. Bepcii BIAPI3HAIOTHCS HAIBHUMU
1HCTPYMEHTaMH, aji€ OCHOBHUU (DYHKIIIOHAJI JOCTYIHUN B 000X BEPCIsX.

IntelliJ IDEA nae mpomno3uiiii moa0 3aBepIlleHHsS KOOy, aHali3y KOOy Ta
HAJIMHUX IHCTPYMEHTIB pe(aKTOPUHTY.

Oco0nuBoCTI:

O pO3yMHE 3aBEpIICHHSA: B HHOMY IIOJIaHO CIIMCOK HaiOLIbII peIeBAHTHUX
CUMBOJIIB, 3aCTOCOBHMX JO IMOTOYHOIO KOHTEKCTY. BIH MOCTIHHO NpOIOHYE
OCTaHHI BHWKOPHUCTOBYBaHI KJIaCH, METOJM, 3MiHHI TOmO. TakuM YHUHOM
HAIMCaHHs KOy B1I0OyBa€ThCs MIBU/ILIE;

O anam3 noTtoky gaHux: IntelliJ Mae MOXIUBICTH aHali3yBaTH TOTIK JaHUX Ta

BIJITQyBaTH MOXJIMBUN CUMBOJI IT1]1 YaC BUKOHAHHS,
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Q Intellil] mpononye perenbHuii Ta eeKTUBHUNA peaKTOPUHT, OCKUIBKH BIH 3HAE
BCE PO BUKOPUCTAHHS CUMBOJIIB;

a IntelliJ IDEA nocraBiaseTbes 3 BEIMKOIO KIJIbKICTIO BOYJAOBAaHHUX IHCTPYMEHTIB,
TaKUX K CHCTEMHU KOHTPOJIO BEPCiil, IeKOMIIATOP, KOHCOIb 6a3a ganux SQL
TOIIO;

O € NOTY)XHUU KOMMUIATOP, SKUM 3JaTHUM BUSBIISITH AYOJiKaTH, «3armaxu» Koay
TOIILIO.

Intellij IDEA Takox mae G€3KOIITOBHY YYHIBCHKY JIIEH3110 JIJIsi CTYACHTIB,

10 6e33arepeyvHo € BEIUKUM TUTFOCOM JaHOTO MPOAYKTY.

Jns pobotn Han mpoektoM Oyno oOpano Intelliy IDEA uyepe3 Ounbiry

KIJBKICTB Inepepar, OB’ I3aHUX 13 ABTO-IOIIOBHCHHIM Ta aHaII30M KOy.
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3 IH@OPMAHIﬁHE TA ITIPOI'PAMHE 3ABE3IIEYEHHSA

3.1 IlpoexkTyBaHHs iH(popMaliliHOI cUcTeMH

Komu posnoumHaeTbes poOoTa Haj MPOEKTOM, TO PO3POOHHMKH MPArHyTh
SKHAWUIIBUIIE MPUCTYNUTH A0 HAMMCAHHS CcaMoro mporpamMHoro koxy. I e
HOPMAJIBHO, aJpKe 11e TXHS poOoTa. Aje Ay)Ke 4acTo TaKWil MiaxXid A0 peaizarlii
MPOrpaMHOTO MPOAYKTY MOXKE MPU3BECTH JI0 3aILTyTAHOTO MPOrPaMHOro KOAY Ta
CKJIQJIHOI  apXiTEeKTypH JOJAaTKy, peamizaimii HenoTpioHoro ¢yHKIIOHAITY,
POCTPOUYCHUX TEPMIHIB ca4ul poOOTH Ta, K HAWTIPIINKA BapiaHT, 1O MPUIIMHEHHS
CaMoro MPOEKTY.

Tomy OJIHMM 13 BaXJIMBUX €TalliB PO3POOKH MPOTrPaMHOrO MPOJIYKTY CTa€
(da3a mIaHyBaHHA Ta MPOECKTYBaHHS.

BignoBimno mo crarti [30] Ha mpomy erami MOXKHa 4YiTKO c(opMmyBaTh
BUMOTH /IO TPOTPAMHOIO MPOAYKTY, MPOIYyMAaTH AapXiTEKTypy Ta MpOoTrpamHi
MOIYJI1 JJig peanizaiii mux BUMor. Takoxk 3aBuacHe MIaHyBaHHS MOXKE JIOMTOMOTTH
BUSIBUTH CJIa0Ki MICISI JJOJATKy, HOro MOTEHIINHI MpoOJIeMU MPOAYKTUBHOCTI Ta
PO3IIMpPEHHs 33aI0Bro 10 ix (akTruHoi mosiBU. Lle MOXe CyTTEBO 3eKOHOMHTH
pecypcu Ha MOAABIIN PO3pOOIT TPOrPaAMH.

3aJie’)KHO BiJ CKIIQAHOCTI MOCTABJICHOI 3aJadl Ta HasBHUX PECYpCIB MOXKHA
BUKOPHUCTATH Pi3HI 3aCO0M TJIaHYBaHHS: BiJl MPOCTOI CXEMHU Ha JOMIIl YU apKyIili
namnepy 10 oOpMIICHOI 3T1THO MDKHAPOAHUX CTaHIAPTIB JOKYMEHTAII]].

Takok BaXJTWMBO HE JIMIIE CIUIAHYBAaTH M PO3YMITH IO MOBUHEH POIOUTH
JOIaTOK, a ¥ y JOCTYNHINA, HAOYHIA Ta 3po3yMuniid Gopmi mepegaTH IIto
iH(pOpMaIlil0 TUM, XTO NPALOE Pa3oM 3 BaMU HaJ MPOEKTaM, Ta TUM, XTO Yy
NoJAJILIIOMY OyJie CYyIPOBOKYBATH BXKE PO3POOIEHUI NPOrpaMUHHUM MPOIYKT.

OmauM Jke 13 Hakpammx CcHnocoOiB JOoHeCTH 1o 1H(opMmamito — 1Ie
BUKOPHUCTATHU IpadiuHi IHCTPYMEHTH MOJIETIOBAHHS.

PosrisstHeMO HAWUTOIOBHIII 3 HUX.
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3.1.1 Moneas ERD
Jlis mpoeKTyBaHHS OCHOBHHUX CYTHOCTEH JOJaTKy BUKOpHcTaemMo Entity
relation miarpamy (EDR). II BuKOpHCTOBYIOTH s NpOEKTyBaHHA JAHUX, IO
OynyTh 30epiratucs B 0a3i maHmWX, Ta iX 3B’s3KiB MK co0Oor. Jlana miarpama
MPOEKTYETHCA OJIHIEIO 3 MEPIINX, TOKA3Y€E IKMMU TUIIAMH JaHUX OIEpYye CUCTEMA,
K1 OOMEKEHHS LIUX JaHKUX Ta 3aJ1a€ HApSIMU JIJIs1 TOAATIBIIOTO MPOEKTYBAaHHS.
Kommonentamu ER-miarpamu e:
O CYTHOCTI — MPEIMETH PEaIbHOTO UM ySBHOTO CBITY, JIaHl MPO SKi HEOOX1THO
30epiratu Ta 00poOIATH;
O arpuOyTH — BIACTUBICTh a00 XapaKTEPUCTHUKA CYTHOCTI,
O 3B’SI3KM — MOKAa3ylOTh SK CYTHOCTI TOB’Si3aHI OJIHA 3 OJHOIO Ta SIK BOHH
B32€EMO/JIIIOTb.
Jlany piarpamy MOXHa BUKOPHCTATH JI MPOEKTYBaHHS SIK HOBOi 0a3u
JTAaHUX, TaK 1 ISl OMKCY Ta MOAJBIIOL MATPUMKH BXKE ICHYIOUOI.
3rigHo 3 mxepenamu [31, 32] cepen nepeBar BUKOPUCTAHHS JaHOI MOJENI
MO>KHA BUAUIUTH:
O HE3AJIEKHICTb BiJI CHCTEMH KEpyBaHHs 0a3aMu JaHHX;
QO Bi3yaJibHE MPEACTaBICHHS CTPYKTYpH 0a3u JaHUX;
QO JErKiCTh y BUKOPUCTAHHI,;
O BHCOKY CYMICHICTbD 13 PEJISILIHUMH TaOJUISIMU — TOTOBY JllarpaMmy MOXHO JIETKO
KOHBEpTYBaTH.
o megonikiB ERD moxxHa BigHECTH:
QO BIJACYTHICTb €JMHOTO CTAHAAPTY HOTAIIIT,

QO CKJIAIHICTh y 300paXe€HH1 IEPETBOPEHD JaHUX.

3.1.2 Moaeas IDEF0

Takox OAHIEIO 13 HAUTIPOCTIMIUX JUIsT PO3YMIHHS Ta peamizaiii € rpadivHa
noranis IDEFO [33].

IDEFO — rpadiuna HOTaIlisg, sIKa BUKOPUCTOBYETHCS ISl BUSIBICHHS

CTpYKTYypH 1 (yHKIII Oi3HEc-Tpoliecy, a TaKOX IMOKa3y MOTOKIB 1H(popmarlii Ta
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MaTepiaJbHUX pecypciB, ski moBs3yroTh wi ¢yHkwii.. IDEF0 € uwactunoro
METOOJIOTIi CTPYKTYpHOTO aHaimizy Ta mpoekrtyBanHs (Structured Analysis and
Design).

Jlo ocobmmBocteit notamii IDEFO mokxHa BigHeCTH:
O BUKOPHCTAHHS KOHTEKCTHOI Jiarpamu;
O MmMATPUMKA JTEKOMIIO3HIIIT;
O BuniieHHs 4 tumiB noTokiB — Bxim (Input), Ympasninus (Control), Buxin

(Output) Ta Mexanizm (Mechanism).

3.1.3 Moaeas UML

UML — e cranmapTu3oBaHa MOBa MO/ICIIOBAHHS, 1110 CKIIAJIAETHCS 3 HAOOPY
aiarpaM, po3poOsieHuX i 1AeHTHdIKalli, Bi3yanii3alii, KOHCTPYIOBaHHSA Ta
JTOKyMeHTyBaHHs mnporpamuux cuctem [34]. UML mnpesacraBnsie coborwo HaOip
HaWKpalux pillleHb Ta MPAKTHUK, IO JOBEIU CBOIO €(PEKTUBHICTh y BHPIIICHHI
po0JIeM MOJICTIOBAHHS BEJTUKUX 1 CKIIQHUX CHCTEM.

Takox BukopuctandHsi UML € BaXJIMBOIO YaCTHHOIO PO3POOKH 00’ €KTHO-
OpPIEHTOBAHOTO MPOTPaMHOTO 3abe3nedyeHHS. BHUKOpHUCTaHHS MaHOTO CTaHAAPTY
JO3BOJISIE  TIPOGKTHUM  KOMaHJaM JIeTmie pO3yMITH OJWH OJIHOTO, BECTH
KOMYHIKAIIIIO Ta PaIfoBaTi e(HEeKTUBHIIIIE.

Jlo nepepar Bukopuctanus UML npu npoekTyBaHHI MoxHa BigHecTH [35]:

O pPO3MOBCIO/KEHICTh. BiNbIicTh pO3pOOHUKIB MPUHAWMHI 3HAHOM1 3 OCHOBHUMH
niarpamamu Ta koHrentamu UML 1 11e Moke 3Ha4HO MOJIETITUTH KOMYHIKAI[i0
B KOMAaH/I;

O HEe3WIeKHICTh Big MoBU mporpamyBaHHs. UML Hamae i1HCTpyMEHTH, IO
JOTIOMOXYTh MOKa3aTh (PYHKIIOHAJ MTPOrpamMu, HE3aJIEeKHO BiJl TOTO siKa MOBa
nmporpamyBaHHS Oy/ie BUKOPUCTAHHA,;

O mumpoki MoxiuBocTi A onucy. UML Hagae BenMKy KUIBKICTH Jiarpam, IIo

JOTIOMOXYTh OMMCATH CUCTEMY 3 PI3HUX TOUYOK 30pY Ta MiIXOIIB.
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PosrnsitHemo 0Ge3nocepenHpo camy peaizaliilfo TMPEeKTyBaHHS MJIsS HAIoi

CHCTCMU.

3.1.4 Peanizanis ERD

[[lo6 edexTtuBHO peamizyBatu mgiarpamy ER, Bapto porpumysaTucs
HACTYMHUX MPUHIUIIIB:

1. BUIITUTH CYTHOCTI CUCTEMHU;

2. BIJTUTUTH 3’S3KU MK CYTHOCTSIMH;
3. omucaTH B3a€EMO3B’SI3KHU,

4. nopatu aTpuOyTH JO CYTHOCTEM.

OcCK1JIbKH JTOJaTOK Oyjie OpIEHTOBAHMM HA KOPUCTYBAadiB, TO HAWIEPIIOIO
CYyTHICTIO MoxeMo Biguiutu came KopucrtyBaua. Takox cuctema Oyne
MIPOMOHYBATH KOPUCTYBa4yeBl BUKOHATH 3aBJIaHHs Ta MEPEryisHyTH BiamoBigs. Y
caMuX K€ 3aBJaHb Ta KOPUCTYBayiB MOkHa BuAUMTH KaTteropii.

Od4eBuHO, 0 TUTAHHS MOXKYTh MAaTH JIMIIE OJHY KaTeTOpito i HE MOXYTh
OyTu 6e3 Hel cTBOpeHl. M0oKeMO BUAUIMTH CUIILHUH 3B’S30K OJMH J10 0aratbox. ¥
TOH € Yac KaTeropis KOpUCTyBaya Ta KaTeropis MUTaHHI MOXXYTb OyTH CTBOpEHI
HE3aJIC)KHO BiJ] IHIITUX CYTHOCTEH.

A OT BIANOBITH HA MUTAHHS YK€ OyJie 3ajie)aTu SK BiJ KOpUCTyBaya, TaK 1
B1J1 3aBJIaHHS. 3HOBY MOXKE€MO BUAUIUTH CUJILHUMN 3’SI30K.

Busznaunmo atpuOyTH KOKHOI CyTHOCTI.

0 Kopucrysau:
®  MOPAJKOBHMU HOMED;
e IMf;
e  JIOTIH;
®  [apoJib;
®  JlaTa peecTpallii;

®  PEUTHUHI KOPUCTYBaya;
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o Kareropis kopucTtyBaua:
®  [OPAAKOBHUN HOMED;
e  Ha3Ba;
e  MiHaMaJbHHUM PEHTHHT;
¢  MaKCUMAJIbHWM PEUTHHT;
®  JIOTOTHUII;
0 Kareropis nutaHHs:
®  TOPSAKOBHU HOMED;
e  Ha3Ba;
®  OIUC;
e  JIOTOTHUII;
Q 3aBmaHHS.
®  TOPSAKOBHN HOMED;
®  KaTeropis;
e  [IMTaHHS,
e  BIJIOBIIb;
®  DPEUTHHI IUTAHHS,
O Biamosinb:
®  T[OPAJKOBHU HOMED;
®  [OPSAAKOBUI HOMEP KOPUCTYBaya,;
®  MOPSAKOBUN HOMED BIAMOBI,
e  JlaTa BIAMNOBIJI.
Tenep MoOXkeMO 3aBEpUIMTH CTBOPEHHS JlarpaMH, pe3yabTaT MOKEMO

NOOMYNTH HA PUCYHKY 3.1.



User Category

categy_id (PK)
name
min_rate
max_rate

logo_path

User

Question Category

categy_id (PK)
name
description

category_logo_path

l

Question
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Answer

user_id (PK)

name

login

password

reg_date

user_rate r

answer_id (PK)

question_id (PK)
category_id (FK)
question_body
question_answer
| question_rate
)

Pucynok 3.1 — ER-nmiarpama indopmaniiinoi cucremu

question_id (FK)
user_id (FK)

answer_date

3.1.5 Peajiizanis niarpamu BapiaHTiB BUKOPUCTAHHS

Mopens BapiaHTIB BUKOPUCTAHHS € OAHIEIO0 3 MOBeAIHKOBUX Alarpam UML
Ta ONMUCY€ (PYHKITIOHAIbHI BUMOTH JI0 CUCTEMU y BUTJISAJIl Bap1aHTIB BUKOPUCTAHHS
a00 MpeIeICHTIB.

[le rapuuii 1HCTpYMEHT IS TIJIaHYBaHHS Ha MOYaTKOBUX eTamax, 00 oapas3y
MOX€E JaTH ySIBJIEHHS MPo QYHKIIIT CUCTEMU Ta 30BHIIITHIO B3a€EMO/III0 3 HUMH.

[{s miarpama omucye sKi CYTHOCTI (aKTOpH) Ta SIKUM YHMHOM (BapiaHTH
BUKOPHUCTAHHS) B3aEMO/IIIOTH 13 CHCTEMOIO.

Jlana Moziellb € MOTYKHUM 1HCTPYMEHTOM Ta MO>XE€ BUKOPUCTOBYBATHCS Ha
yCIX eTamax mpoeKTyBaHHS Ta pO3pOOKH CUCTEMHU.

Po3rinsitHemMo Mozens BUKOPUCTaHHS HAIIOl CUCTEMH 3 TOYKH 30py
KOPHUCTYyBaua roTOBOTO JOJIATKY.

Ha puc. 3.2 300pa3umo yci BUMOTH 10 (pyHKIIOHANY, 1110 OyJIK OMHMCaH1 Ha

eTarll MOCTaHOBKY 3aBJaHHs (miapo3ain 1.7).
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SQL TpeHawep

MepernAHyTH
aransHUi pezynsTaT,

MepernasyT!
DE3yMETaT 33BAEHHRA

include __.-=""

BukoHaTH 3aB0aHHA

include _T-=

A

KopucTysay

include

MepeiTv Ha
KOHKPETHE 33548HHA

T-.._ include

MepernAHyTH CNUCOK.
3aedaHs

PeecTpauin .
inckide

extend

include MepeiiTi B

ocoGucTHi kaGiHeT

Pucynox 3.2 — Jliarpama BapiaHTiB BUKOPUCTaHHS 1H(POPMAIIHHOT CUCTEMU

3.1.6 Peanizauisa moneai IDEFO

entpanbaum enementoM wMozem IDEFO e ¢ynkuig, sxa Ha cxemi
BIJIOOpaXKa€ThCA y BUIISAAl (YHKIIOHATBHOTO OJOKY-NPSAMOKYTHHKA, BCEPEIMHI
SKOTO 3a3HAYEHO /110 B (hOpMi IMEHHHUKA, SIKHW TTOXOAUTH BiJ] I1€CTIOBA.

Ha puc. 3.3 nokakemMo KOHTEKCTHY JAlarpaMmy HyJbOBOT'O PIBHS, Ha SIKiii

300pa3uMo MOTOKU 1H(OpMaIlii, BayKJIUBI JUIsl HAIIIOT CUCTEMHU.
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IHCTDYELIR CHHTaKCKHC
KOpUCTYEaYa PostgreSQL

[aHi kopucTysada N PeayMLTaT BUKOHaHHA 3380aHHA

h
k.

AIANGHICT IHBOPMALIAHOT CUCTEMA | [aui npo KopUcTyBaYa
HaE4ankLHOro TPeHaxepa Ha Gasi

Y

) - CY¥B&[ PostgreSQL )
Bionosini Ha 3a80aHHA MNepernag 3aransH=ux pesynsTaTie

»
= L

AD

CYBE[ CEDB?D _ Kopwctyeay
PostgreSQL  38CTOCYHKY

Pucynox 3.3 — IDEFO nynboBoro piBHs

Ak Gaunmo cuctema Oyjae OTpuMyBaTH Ta OOpOOJSATH JaHI KOpPHCTyBaya Ta
Horo BiAMOBiAI Ha muTaHHS (BXoau cuctemu). KopuctyBau y cBoix misx Oyne
oOMeXeHUM 1HCTPYKIIEI0 KOpUCTyBaua Ta CHUHTakcucoM MoBH SQL (moTtoku
ynpasmiaHas). BukopucrtoBytoun pecypcu CKJIb PostgreSQL Ta noriku, 1o
pealizoBaHa SIK CepBEp 3aCTOCYHKY, (MEXaHI13MH) CUCTEMa HAJla€ MOMKIUBOCTI JJIsI
nepersisiy pe3yibTaTiB Ta JaHUX KOPUCTYBada (BUXOJIHN).

Hami, Ha puc. 3.4, nokazaHa JIEKOMIIO3UIIIs HA JlarpaMmy NEpIIoro piBHs, IO
O1IBII JETaJbHO MOKa3ye Mpolecu poOOoTH cucTeMu. TyT MU MOKEMO MOOAYUTH
ska iHpopMallisl Ta SK TEpeNaeTbcs IiJ Yyac BUKOHAHHA OCHOBHHMX BapilaHTIB

BUKOPHUCTAHHS CUCTEMH, 110 OYJIM OMucaHi paHimie, y miapo3aii 3.1.4.
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|HeTpYRUiA CusHTaRcIe
HODWCTYEIUS PostgreS0QL

[awi mpo xopucTy=aua
PegcTpayim >
A

Oasi vopacTyeaus ANA 338035

Oak A2
HODUCTYEIUD A Y A

h J

TexcT
MepernA=yT s38gaHxA | 338A3HHA
A

Fy F Y F

k. ¥ k. h

Pezynstath
BUKOH3HHA

BHKO=ETH 33E03HHA
A4

Bignosigi ka A F Y Y
EEERERTE]

P
¥ v v ‘eayn=TaT
EMEDHIHHA S2EA3HHA

MeparmAnyTu pesynsTaTh
A P ——
45 epermnAg

T T A 33ransHAX pesyneTaTis

Al

CVEQ
PostgraSQL KopucTysau

Cepeep
FHCTOCYHEY

Pucynox 3.4 — IDEFO niepmioro piBHs

3.1.7 Peanizanisi niarpamm kJjaciB
Jliarpama KJjaciB — 1€ OJIMH 13 TOJOBHUX IHCTPYMEHTIB IPHU MPOEKTYBaHHI
00’ekHO-OpieHTOBaHOrO TpoekTy. Lle cTtpykTypHa giarpama UML. BoHa nokasye

KJIACH CUCTEMH, aTpUOYTH Ta METOIU KOKHOTO KJIacy Ta 3B S3KH MK KJIACaMH.

KoxeH knac Ha aiarpami NO3HAYa€eThCsl Y BUMIISIAL MPSIMOKYTHUKA 3 Ha3BOIO

KJIaCy BTOpi, MOJISIMHU KJIaCy MOCEPENHI Ta METOJJaMU BHU3Y.

3B’3KM MK KJ1acaMH MO3HAYAIOThCS PI3HUMH TUITAMH CTPLIOYOK.
Po3srissHeMo OCHOBHI 3B’SI3KH, 1110 BAKOPUCTOBYIOTHCS Ha Jilarpami KJ1acis.

Q acoIriallis — BIAMOBIAA€ HASIBHOCTI IEIKOTO 3B 3Ky MK KJlacamu.

Q arperaiiis — Ma€ MiCIle MK JIeKIJIbKOMa KJacaMH B TOMY BUTAJIKY, SIKIIO OJIMH 3
KJIaciB € JIESIKOIO CYTHICTh, IO BKJIIOYa€E B ce0€ B SIKOCTI CKJIAJIOBUX YaCTHH
1HIIT CyTHOCTI.

O HacHiAyBaHHS — 3B’SI30K, IO TOKa3ye€ BIJIHOCMHM MK OaThbKIBCBKUMH Ta

JOYIpHIMH CYTHOCTSIMHU.
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Po3nouneMo po3poOky aiarpamu KjiaciB 13 BU3HAYEHHsS TOTO, SIK CHCTEMa
MOBUHHA:

O OTPUMYBATH JOCTYI JI0 JAaHUX y CXOBHII JAHUX;

O 30iparaTé Ta 0OpOOIATH MaHi i YaC BUKOHAHHS MIPOTPAMU;

O o0poOsTH J1i KOpUCTYyBaya;

OOuparouu TPbOXKOMIIOHEHTHY MOJIENb 10aTKy [36], Mu MOKEeMO BiIINTH
HACTYITHI THUIH KJIACIB:

O KJIacw MOJEeNi — KJIacH, 1o OyAyTh MPE3eHTYBaTH OCHOBHI CYTHOCTI MPOTpaMu
(momibno mo cytHocteir B ER moneni). Knacu moneni ne 3Budaiini Kiacu, 1o
BIJIOBIJIAIOTh  IKIACh CYTHOCTI MpOTpaMU Ta MICTATh y €001 Mmois 3
BIJIMOBITHUMHU aTpUOyTaMU;

QO KjJacu JOCTymy N0 0a3u JaHUX — KJIAcH, 10 OyAyTh OTpUMYBaTH HEOOXiIH1
JIaHl 31 CXOBHIIA Ta IEPETBOPIOBATH iX HA 00’ €KTH KJIaCiB MOJIEIII;

O KJIacu CEepBICH — KJACH, 110, MO CYTi, pealli3yloTh JOTIKY, MpaBuja Ta BUMOTH
Iporpamu.

BukopucroByroun panime omnucaHi mopeni cytHocreid (puc. 3.1) Ta
BapiaHTiB BUKOpHUCTaHHS (puc. 3.2) MOXEMO 3pOOWUTH BHCHOBOK, IO KOXHA
CYTHICTh 0a3u JaHUX OTpUMAE CBiM kiac mozemi (puc. 3.5) ta gocrymy no 6a3u
nanux (puc. 3.6), a KOXKEH i3 BapiaHTIB BHKOPUCTAHHsA OyJae peai3oBaHUil 3a
JIOTIOMOTOF0 KJ1aciB-00poOHuUKiB (puc. 3.7).

[ToBHy nmiarpamy KjaciB pa3oM i3 MO3HAYEHHSIM 3B’3KIB HABEJACHO Ha PHLC.

3.8.



User

Question

- id: int

- name: String

- login: String

- password: String

- regDate: LocalDate
- userRate: int

- id: int

- body: String

- answer: String

- categoryld: int

- questionRate: int

+ User(): User

+ User{String login, String password): User

+ User{String name, String login, String password): User
+ getld{): int

+ setld(int id): void

+ getfame(): String

+ setMame({String name): void

+ getl ogin{): String

+ setlogin(String login): woid

+ getPassword(): String

+ setPassword{String password): void
+ getRegDate(): LocalDate

+ setReglate(LocalDate regDate): woid
+ getlserRate): int

+ setlserRate(int userRate): void

+ Question(): Question

+ getld{): int

+ setld(int id): void

+ geiBody(): String

+ setBody({String body): void

+ getfnswer(): String

+ setAnswer(String answer): void

+ getCategoryld(): int

+ setCategoryld{int categoryld): woid
+ getQuestionRata(): int

+ setluestionRate(int questionRate): void

QuestionCategory

Answer

- answerld: int

- userld: int

- question|d: int

- answerDate: LocalDate

+ Answer( ) Answer
+ gethnswerl
+ setAnswerld({int answerld): void

+ getlserld(): int

+ setlIserld(int userd): woid

+ getQuestionld(): int

+ setluestion|d(int questionld): woid

+ gethnswerDate(): LocalDate

+ setinswerDate(LocalDate answerlate): void

- id: int

- name: String

- description: String
- logoPath: String

+ QuestionCategory(): QuestionCategory

+ getld{): int
+ setld(int id): void
+ getfame(): String

+ setMame({String name): void

+ getDescription(): String

+ setDescription{String description): void
+ getl ogoPath(): String

+ setl ogoPath{String logoPath): woid

Pucynok 3.5 — Jliarpama KiaciB Mojieli

QuestionDAOImpl

+ getQuestion(int question|d): Question

+ geiQuestionCount(}: int

+ getQuestionCategory(int categoryl
- parselluestion(ResultSet resultSet): Question

+ getQuestionCountByCategory(int categoryld): int
+ getQuestionCategoresForPagination(int perPage, int start):Object]]
+ getQuestionsForPagination{int perPage, int start, int categoryld, int userdd):Object]]

J: QuestionCategory

- parselluestion Category(ResultZet resultSet): QuestionCategory

UserDACImpl

+ checkUserBylLogin{Siring legin): boolean

+ geillserCategory(int userld): String
+ getllserAnswersData(int userld): String
- parselser(ResultSet resultSet): User

+ geillserByLoginAndPassword(String login, String password): User
+ addMewlIser{String name, String password, String login, int userType): User

AnswerDAOImpl

- parsednswern ResultSet resultSet): Answer

+ addMewAnswer(int userld, int questionld, int answerRate): void
+ isllserAnswerCorrect(String userAnswer, String answer): booolean
+ isAnswerExistSyUserAnd Question(int userld, int questionld): booclean

Pucynok 3.6 — [liarpama kjaciB 10CTyITy 10 0a3u JaHUX
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Controller

# makeHeader{Request request, HashMap=String, Object= model): void
# izflreadyLogedin({Request request, Response response): boolean

# parsePageiumber(Request request): int

# makePagination|{Request request, String linkForPage. int totalCount,
HashMap<String, Object> model, int perPage): void

CabinetController MainPageController

- questionDAC: QuestionDACImpl + getMainPage: Route
- PER_PAGE: int

+ geiCabinetPage: Route

+ geiCategoriesPage: Routs
+ getSchemaPage: Route LoginController
+ getlsonData: Route

- userDAD: UserDAOImpl
+ geil oginPage: Route

+ tryToLogin: Route

+ logout: Route

TaskController

- questionDAC: QuestionDADImpl
- answerDAD: AnswerDADImp

- PER_PAGE: int

+ viewQQuestion: Route

+ postAnswer: Route

RegistrationController

- userDAD: UserDADIimpl
+ geiRegistrationPage: Routs
+ registrationProcess: Route

- preparehlavigationForTask
{int id. HashMap<String, Object> model,
nt questionCategory): woid

Pucynox 3.7 — Jliarpama kjaciB KOHTPOJIEPIB
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Queries

+GET_USER_BY_ID: String
+CHECK_USER_BY_LOGIN: String
_EY_LOGIN_AND_PASSWORD: String
USER: String

ATE_USER_RATE: String

CATEGORY: String

|ON_BY_ID: Siring
|ON_CATEGORY_EY_ID: String

TION_COUNT_BY_CATEGORY:
TION_FOR_PAGINATION_BY.
Stiing
TA_SY_USER: String
USER_AND_QUESTION: String

tring

GORIES_FOR_PAGIMNATION: String

\TEGORY: String

STIONS_BY_USER_AND_CATEGORY: String

ConnectionManager

- properties: Properties
- SIMPLE_DATA_SOURCE: PGPoolingDataSource
- TASK_DATA_SOURCE: PGFoolingDataSource

+ getSimpleCannection{): Connection
+ getConnectionForTask{): Connection

UserDACImp!

): boolean

+ checklUserByLogin(String logi
+ getUserByLoginAndPassword
+ addNewUser(String name, String password,
+ getUserCategory(int userld): S
+ getUserAnswersData(int user
- parseUser{ResultSet resultSet): User

tring login, String password): User

Controller

# makeHeader(Request request, HashMap<String, Object> model): void
# isAlreadyLogedin(Request request. Response response): boolean

# parsePageNumber(Request request]: int

# makePagination{Request request, String linkForPage, int totalCount,
HashMap<String, Object> model, int perPage): void

Extends

Extends

LoginController Extends

QuestionDACImpI

- userDAD: UserDAOImpl
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<|—Exler-js—|

MainPageController

+ getMainPage: Route

+ getLoginPage: Routs

+ tryToLegin: Route

PasswordProtector Service

+ getQuestion(int questionld
+ getQuestionCountByCategory(int categoryld): int
+ getQuestionCount(): int

+ getQuestionCateg
+ getQuestionsFarPsgination(int perPage. int start. i

nt categoryld, int userld)-Object]

+ getQuestionCategory(int categoryld): QuestionCategory
- parseQuestion(ResultSet resultSet): Question

- parsefusstion Category(Rasults

riesForPagination(int perPage, int start):Objest]] |

resultSet): QuestionCategory

+ logout: Route

= izPzs;

RegistrationController

+ hashPassword(

swordsEqual(String rawPassword,
String protectedPassword): boolean

ing password): String

- userDAD: UserDAOImpl

+ geiRegistrationPags: Route
+ registrationProcess: Route

Query Service

‘CabinetController

-RESTY

RICTED_OPERATIONS: String{]

- questionDAQ: QuestionDACImpl

+ parseQuery(String query): String

AnswerDAOImpl

nid, int answerRa
swer, String answe

+ addNewAnswer(int userld, int que
+ isUserAnswerCorrect(String userAn:
+isAn
- parseAnswer{ResultSet resultSef

- Answer

rExistByUserAndQuestion(int userid. int quastionid): booolean

PAGE: int
CabinstPage: Route

+ getCategoriesPage: Route
+ getSchemaPage: Route

+ getJsonData: Route

TaskController

User

-id: int
- name: String

- login: String

- passward: String

- regDate: LocalDate
- userRate int

+ User(): User
+Usan(String login, String password): User
+User(String name, String login, String passward): User

+ et} int
+ setld(int id): void
+getNamea(): String

+ setName{String name): void

String
+ setLogin(Siring login): veid
+getPassword(): String

+ setPassword(String password): void
+getRegDate(}: LocalDate

+ setRegDate(LocalDate regDate]: void
+getUserRate(): int

+ setUserRate(int userRate) void

- questionDAQ: QuestionDACImpl

- answerDAC: AnswerDAOImp!

- PER_PAGE int
viewQuestion: Route
+ postnswer: Route

; oo Answer
- prepareMavigationForTask

- answerld: int
- userid: int

(int id, HashMap=String, Object> madel,
nt questionCategory): void

- questionid: int

' - seore:int

---------- Uz -3 | + Answer(): Answer

Answer(int answerld. int userld, int

nt score): Answer
W + getAnswerld() int
QuestionCategory Question + setAnswerld(int answerid): void

+ getUserid(): int

-id: int
- name: String

- description: String
- logePath: String

+ setUserld(int userld): void

+ getQuestionid(): int

+ setQuestionld(int questionid): void
+ getScare(): int

+ setScore(int score): vaid

-id: int
- body: String

- answer: String
- categoryld: int

+ QuestionCatagory(): QuestionCategory

+ getid(): int
+ setld(int

+ getName(): String

+ setName(String name}: void
+ getDescription(): String

+ setDescription{String description): void
+ getl ogoPath(): Strin
+ setLogoPath(String logoPath): void

- questionRate: int

questionld.

+ Question(): Question

+ getid(): int

+ setid(int id): void

+ getSody(): String

+ setBody(String body)

+ getAnswer(): String

+ setAnswer(String answer): void

+ geiCategoryld(): int
{Categoryld(int categoryld): void

d

+ getQuestionRate(): int
+ setQuestionRate(int quastionRate): void

Pucynok 3.8 — Jliarpama kiaciB 10JaTKYy 13 3B’ sI3KaMu

3.2 Onuc Ta popMmyBaHHs BXIIHUX JAHHUX

3.2.1 Onuc JaHUX TPEeHaXKepy

VY cucremi, 10 moyaTky poOOTH 3 HEIO KOPUCTyBada, BXKE MpECTaBlICHA

NeBHAa KUIbKICTh 1H(opmanii. Ile mani mpo kaTeropii KOpucTyBadyiB, KaTeropii

NUTaHb Ta BXKe MiArotoBieHi nutanHd. Lli nani OyxyTh miArOTOBIEHI Ta AOJaH1 A0

0a3u NaHUX Mepel CTapTOM pOOOTH MporpaMu. Y SIKOCTI TPEHYBAIbHOI CXEMU
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obpano kinacuuny cxemy EMP-DEPT [40]. Ckpunty iHimiami3anii Ta 3allOBHCHHS

0a3u naHux HaBeneHo y [lomatky A.

3.2.2 Onuc 1aHUX KOPpUCTYyBa4ya

Takox cuctema npuiimMae iHdopMallio Bifg KopucTyBaya. Lle yoriH, maposb
Ta iIM’sI KOPUCTyBaya, a TAKOX BIJIMOBI/I1 HA TUTAHHS.

Yci i JaHHI MaroTh HACTYIHI OOMEKEHHS:

QO JIOT1H — MOXKE CKJIaAaTHCs 13 Udp Ta CHMBOJIIB, Ma€ OYTH YHIKAJIbHUM,

O maposib — MOXe CKiajnatucs 13 nudp Ta cuMBodiB. [oBkuHa — HEe MeHIIe §
CHMBOIJIIB;

O 1M s KOpUCTyBada — MOXKE CKJIalaTuc 13 UG P Ta CUMBOJIIB;

O BIANOBIIb KOpUCTyBaya — sBisie coOor0 SQL-3amut. He Moxe MICTUTH
KOHCTPYKIIIH, 110 MOXYThb 3aBAaTH IIKOJM IIJIOCHOCTI 0a3u AaHUX (Taki sK
drop, delete, truncate, insert, update). 3amias 3aJ0BOJICHHsS Ili€i BHMOTH
BIIOYBa€eThC (PUIbTpALlsl TEKCTy 3amuTy 3a KIIOYOBUMHU CIIOBaMH Ta
OOMEXEHHS TpaB KOpPUCTyBauya TMpU BUKOHAHHI 3aIlUTIB: JO3BOJICHO

BUKOHYBATH JIMIIE Olepanito BUOIpkH (select) iHpopmarii 13 6a3u JaHuX.

3.3 IIporpamua peaJi3zauis indpopmauiiinoi cucremu

3.3.1 ApxiTekTypa A0AaTKy Ta opraHizauisi Koay

Ax panime 3a3Havganocs y migpo3auni 3.1.7 MU BHUKOPHUCTOBYEMO
TPHOXKOMIIOHEHTHY MOJIETb IOAATKY.

Takoxx MU peanizyeMo BeO-10aTOK, TOMY sl e(EeKTUBHOT OpraHi3aliii Koy
MU MOKEMO BUKOPHUCTATH 1A0JIOH TTpoekTyBaHHs «Monens-Burnsa-Konrpomnep»
(Model-View-Controller, MVC) [37].

Jlanuii mabnoH mependadae po3AUICHHS KJIAciB Ta pecypciB JOJATKy Ha
HACTYITH1 THIIH:
O ximacu-kontposiepu (Controller) — kmacu, Mo NPOBOASTE OOPOKY 3aIUTIB

KOpHCTYBaya,
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0 xnacu-moxeni (Model) — xmacu, mo 30epariroTh iH(pOpMaIif0 MPO CYTHOCTI
porpamu;
O pursm (View) — maOioHM, IO JaTh 3MOTY KOPHCTYBAdeBl IMEPErISIHYTH
pe3yabTaTu pooOTH.
Takoxx MO0 HEe MepeBaHTaXKyBaTH KJIACH KOHTPOJIEPIB BEIMKOIO KiTBKICTIO
KOy, MH MOXeMo BukopucraTu marepH «Komanmay» [38] Ta BuHecTH yacTuUHY
KOJY B KJIaCH CEpBICIB.

3aranpHui BapiaHT apXiTEKTypH J0JATKy MTOKa3aHo Ha puc. 3.9.

-

DAD B
¥
Model Senvices
Y
¥
View Controllers
A
—} —_—
zer

Pucynoxk 3.9 — Cxema apxiTeKTypH H0JaTKy

BuxopuctoBytoun paniiie po3po0OsieHy JiarpaMmy KJaciB, PO3IJISIHYTY BUIIE
apxIiTeKTypy AOJATKy Ta MiAXig MOBU Java 10 JIOTi4HOI opraHizauii KiaciB 3a

JIOTIOMOTOI0 TaKETiB, PO3MICTUMO KJIacH J0JIaTKy sIK Moka3aHo Ha puc. 3.10.
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site.sgltrainer
app
€' Main
contrallers
€ CabinetController
€' Controller
€ LoginController
€ MainPageController
€ ReqistrationController
€ TaskController
dao
€ AnswerDAOImpl
€ Queries
€ QuestionDAOImpl
€ UserDAQImpl
dbutils
€ ConnectionManager
model
€ Answer
€ Question
€ QuestionCategory
€ User
services
€ PasswordProtectorService
€ QueryService

resources

Pucynok 3.10 — Po3mimenns kiaci qonatky B IDE Intellij IDEA

3.3.2 KopoTkuii onuc nporpamMHoi peasizauii

PosrnsneMo 3aranpHui miaxij A0 peanizalii GyHKIIOHATy MporpaMHu.

Posrnsmemo mnpukian peamizarii kimacy USer, mo mnpeacTtaBisie co0oro
CYTHICTh KOPHUCTYBaya.

Jlanuii kjmac MICTUThH TOJIA, KOHTPYKTOp O€3 mapaMmeTpiB Ta METOAM IS

BCTAHOBJICHHS I OTPUMAaHHSI 3HaY€Hb JIJIs MOJIIB 00’ €KTa KJIacy.

public class User {
private int id;
private String name;
private String login;
private String password;
private LocalDate regDate;
private int userRate;
public User() {
}

getters and setters;
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[Tpu po3po0b11i kaciB 1OCTyIy A0 0a3uW JaHUX MU BUKOPUCTAEMO CTaHIAPTHI
THCTpYMEHTH JIOCTYITy JI0 a3y naHux mosu Java, a came JDBC API [39].

[To-nepme, cdopMyemMo TMIAKIIOYEHHS J0 ©Oa3W JaHUX y  Kiaci
ConnectionManager ([lomarox B), ie 3untyemMo mapaMeTpu MiAKIIOUEHHS 10 0a3u
JaHUX Ta GopMyeEMO caM 00’ €KT T IKITFOUCHHS.

Hns dopmyBaHHA 3amuTy A0 0a3W JaHWX BUKOPHUCTAEMO IIiTOTOBIICHI
3amuTH, o0 YHUKHYTH SQL-1H’€eKIii.

[Tpukman MeTofy, Mo 3AIMCHIOE OTIepallilo J0/IaBaHHs HOBOTO KOPHUCTyBava

B 0a3y JaHMX HABEJICHO HIDKYE.

public User addNewUser (String name, String password, String login) {
User user = null;
try (Connection connection = ConnectionManager.getSimpleConnection();
PreparedStatement insertStatement =
connection.prepareStatement (Queries.ADD NEW USER);
PreparedStatement selectStatement =
connection.prepareStatement (Queries.GET USER BY LOGIN_ AND PASSWORD) ;) {
insertStatement.setString(l, name);
insertStatement.setString (2, login);
insertStatement.setString (3, password);
insertStatement.setDate (4, Date.valueOf (LocalDate.now())):;
insertStatement.execute () ;
selectStatement.setString(l, login);

ResultSet resultSet = selectStatement.executeQuery/();
resultSet.next () ;
user = parseUser (resultSet);
} catch (SQLException e) {
LOGGER.error ("Error while adding new user ", e);

}

return user;

VY kiacax KOHTpOJiepaX MU B)KE€ BHUKOPHCTAEMO MOXIMUBOCTI (PperMOpKy
Spark Ta nssm0a-Bupasis.

Tyr mu dopmyeMo OOpOOHMKM KOHKPETHUX 3alMTIB KOPUCTYyBauda, IO
HaJIXOMsTh 13 BeO-Opay3epa Ha cepBep Aonaarky. [Hdopmarniio npo Te, sSKi JaHl
Oy HaJICIaHl 0 cepBepa KOPUCTYBAYEM MU OTPUMYEMO 3aBISKH 00’ €KTY KIlacy
Request.

Haini mu GopMyeMO BIacCHE TUMYACOBE CXOBHUIIE JAaHUX 3a JIOTIOMOTOIO XeIll
Manu 3 JaHUMH, 1110 He0OX1IHO Oy/ie BIIaTH KOPUCTYBAUEBI.

Y OuIbIIOCTI BUIMAJIKIB MU TaKOX TMEPEBIPIEMO YW aBTOPU30BAHUU

KOPHUCTYBaY JjIsl BUKOHAHHS TI€T YM 1HIIOI Omepartii.
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JIisi BUKOHAHHS JIESKUX OTepalliii MU MOXKEMO BUKJIMKATH METOIN KJIaciB-
CEPBICIB.

[Ticns mporo Mu GopMyeMO BXIJHI JaHl JJIS 3alUTy 10 Oa3ud JaHUX Ta
BUKJIMKAEMO METOJIU KJIACiB TOCTYITY 10 0a3u JaHUX.

Ham wmum  ¢dopMyemMO BIAMOBIAL I KOPHUCTyBadya, OTPHUMAaBIIA Ta
OTIpAIlFOBABIITM HEOOX1JTHI JaHi 3 6a3u, Ta KiIaaeMo il 0 Halloro TUMYacOBOTO
CXOBHIIA, IO Oyne BUKOPUCTAHO TPH CTBOPEHHI CTOPIHKH BIAMOBIAI IS
KOPHUCTYyBaua.

Hwxde HaBemeHO NpHKIAA METOAy OOpPOOKHM 3amWTy KOpHUCTyBada Ha

pOXO/KeHHs 3aBaanHs y TaskController.

public final Route postAnswer = ((request, response) -> {
HashMap<String, Object> model = new HashMap<>();
User user = request.session().attribute ("user");
if (user == null) {
model.put ("message", "Bu He aBTOPM30BaHi");
return new ThymeleafTemplateEngine () .render (new

ModelAndView (model, "index"));
}

String query = request.queryParams ("query body");

Question question = request.session().attribute ("question");

String parsedQuery = QueryService.parseQuery(query);

prepareNavigationForTask (question.getId(), model,
question.getCategoryId());

model.put ("user answer", query);

if (parsedQuery == null) {

model .put ("message", "BukoHyBaTu no3BoJieHO Jimme Select'mu");
} else {

if (answerDAO.isAnswerExistByUserAndQuestion (user.getId(),
question.getId())) {
model.put ("message", "Bu BxXe BUKOHAJM lle 3aBIaHHS, CIpPOOyMTe
HacTynHe.") ;
} else {
boolean isAnswerCorrect =
answerDAO.1sUserAnswerCorrect (parsedQuery, question.getAnswer()):;
if (isAnswerCorrect) {

model.put ("message", "lpaBuUJIbHO, MNepPeMOiTs OO 1HIIOTO
nuTaHasg. ") ;
answerDAO.addNewAnswer (user.getId(), question.getId(),
question.getQuestionRate());
} else {
model .put ("message", "Byznb Jjlacka, cHnpobywure me pas.");

}
}

}

model.put ("user", user);

model.put ("question", question);

return new ThymeleafTemplateEngine () .render (new ModelAndView (model,
"task"));

}):
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Hns  ¢opmyBaHHA JIUHAMIYHOTO BMICTY CTOPIHKM BHKOPHUCTOBYEMO
Thymeleaf. Lleit nBuryn mabnoniB minkmouaetbesi Ha HTML-cTopinky 3a
nonomororo mnocuianHs  xmlins:th="http://www.thymeleaf.org", a mnotim wMmu
MOKEMO BHUKOPHUCTOBYBATH MOTO KOHCTPYKIlT B CTAaHAAPTHHUX Terax Ajsi 0OpoOKu
JaHUX, 1110 OyJIM NepeslaHi 3 KJIacy-KOHTpPEJIEpy.

Takox TyT MH BUKOPUCTOByeMO Kiacu Bootstrap 1 ¢dopMyBaHHS
aJanTUBHOIO TU3aKHY.

HpI/IKJIaI[ AJIs1 BUBCACHHSA TCKCTY IIMTAHHA HABCIACHO Y HACTYIIHOMY KOI[i:

<div th:object="${question}" class="row">
<div class="col-md-9 mb-20 mt-5">
<div class="single-recipe hover-effect-one fix">
<div class="recipe-image box-hover recipe-shadow">
<div class="row">
<div class="col-md-12 text-left">
<h5><u>BapmaHHa:</u></h5>

<br>
<h6 th:text="${question.body}"></hé>
</div>
</div>
</div>
</div>
</div>

</div>

OnuiemMo 3arajdbHUNA MiAX1A A0 peai3aiii aBTOMaTUYHOTO TECTYBaHHS

JOJIaTKYy.
[lepur 3a Bce Mu 3pOoOMMO IMITAIlII0 CEpPBEPY BEO-A0ATKY 3a JOMOMOTOIO
3aco0iB Spark Ta HttpClients. Jlanmii cepBep Oyne BUKJIMKATH Tpu 0OpOOII

3aMMTIB T1 cami KJIacH, 110 ¥ pealbHUl J0/IaTOK.

public static class SparkServer {
private static final LoginController LOGIN CONTROLLER = new
LoginController () ;
public static void main (String[] args) {
Spark.port (8888) ;
Spark.threadPool (1000, 1000, 60000);
}

//login

public static void getLoginPage () {
Spark.get ("/login", LOGIN CONTROLLER.getLoginPage) ;

}
Jlam cTBOPHMO METONIM TECTiB, BUKOPUCTOBYIOUHM aHoTario @Test. ¥V Timi

nux MeroAiB mu Oyaemo dopmyBaru HTTP-3anuTh, BUKOHYBaTH iX Ha HalIOMY
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paHillie MiArOTOBICHOMY CEpBEpl Ta MOPIBHIOBATH pPE3yJbTaTH BUKOHAHHS 13
HiATOTOBJIEHUMH TAHUMHU.

[ncrpymentu HttpClient no3BossitoTh OTpUMaTH MOBHY iH(OpPMAIIO TIPO
BUKOHAHHS 3amUTy: 3arojlOBKM 3alHTy, CTaTyc-KOAW BIAMOBIACH, TUIO Ta
3aroJIOBKH BIAMOBIA TOIIO.

AJie TIOKM IO AJI1 BUKOHAHHS TECTiB HaM OyJie TOCTaTHBO MOPIBHATH KON
BIJIMTOACH 3alWTIB: SKIIO 3alMT BUKOHAHO YCIIIHO, TO KOJ BiAmMOBimi Oyxe
nopiBHioBatH 200 1 Tect Oyae npoiineHo. [Ipukman peanizaiii MeToay MepeBipKy
OTPUMAaHHS CTOPIHKMA JIOTIHY HABEJEHO HIDKYE, a MOBHHUM KOJ BHKOHAHHS
TECTYBaHHS /I OCHOBHHX BaplaHTIB BHKOPUCTAaHHS 3 TIO3UTHBHUM IS

KOpHCTyBada pe3yIbTaToM HaBeaeHo y Kiaci TestRun ( JJogaTok B).

@Test

public void testGetLoginPage () throws IOException {
SparkServer.getLoginPage () ;
CloseableHttpClient httpClient = HttpClients.custom () .build();
HttpGet httpGet = new HttpGet ("http://localhost:8888/login");
CloseableHttpResponse response = httpClient.execute (httpGet)
int statusCode = response.getStatusLine () .getStatusCode() ;
assertEquals (200, statusCode);

VY pe3ynbTaTi HalKMCaHHS TECTIB, OyJiI0 MOKPUTO NpHOIM3HO 70 BiJICOTKIB
koxy (puc. 3.11 ta 3.12), 1m0 € JOCUTh BHUCOKHUM ITOKa3HHUKOM. Jl0JaTKOBOTO
MOKPUTTS MOTpeOy€e KOJ, 110 BUKOHYE JIOTIKY 3 HETaTUBHUM JJIsi KOPUCTyBaya
pe3ynbpTaToM (HeBlaaa crpoda BUKOHAHHS 3aBJaHHs, JIOT1HY TOIIIO).

GraduateWork

Element Missed Instructions+ Cov.~ Missed Branches Cov.- Missed- Cxty- Missed  Lines- Missed Methods- Missed  Classes
1 site sqltrainer. controllers 70% 46% 33 62 70 253 2 29 0
# site sqltrainer dao —— 82% I 71% 7 32 47 241 3 25
i site sqltrainer. app 0% | 0% e] 9 37 37 8 8
{# site sqltrainer. model 68% n/a 1" 44 23 74 1" 44
i site sqltrainer dbutils 70% n/a 1 4 7 37 1 4
1 site sqltrainer. services 89% O 66% 4 9 4 15 2 6
Total 754 of 2,645 71% 43 0f 88 51% 65 160 188 657 27 116

"HRn
P OO =N =
O N = BN O

Pucynok 3.11 — Pe3ynpTaTtn mOKpUTTS KOOy TecTamu B Jacoco



Coverage:  TestRun

4 78% classes, 72% lines covered in package 'site.sqltrainer’

f Element ¥ Class, % Method, % Line, %

iy services 100% (2/2) 100% (4/4) 84% (11/13)
model 75% (3/4) 75% (33/44) 68% (51/74)

¥ dbutils 100% (1/1) 100% (3/3) 83% (30/36)

12 dao 75% (3/4) 90% (19/21) 80% (194/240)
controllers 100% (6/6) 91% (21/23) 72% (183/253)
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Branch, %
66% (4/6)
100% (0/0)
100% (0/0)
71% (10/14)
46% (31/66)

Pucynok 3.12 — Pe3ynbratu nokputtsa kogy Tectamu B Intellij IDEA

3.4 Anaui3 po6oTH nporpamMu

Posrnssnemo nmnpukiagm BUKOHaHOi poOotu. [lpormsiHemo peanizaiiiro

KOXXHOTO 3 BapiaHTIB BUKOPUCTAHHS:

O Ilepernan ronoBHoi cropinku (puc 3.13);

SLQ trainer MONOBHA CTOPIHKA YBIANTK
ON9 4Yoro LLEW CAAT?
[aHui caiT - Uue aMnnomHa poboTa, Wo Mac Ha MeTi po3pobky caiTy TpeHaxepy ana SQL
AK KOPUCTYBATMCH CAUTOM?
3apeecTpynTeca, NPoXoabTe 3aBAaHHse, NepernananTe CBOl pe3ynsTaTu
AKI TEXHONOTIT BYTU BUKOPUCTAHI?
R )
e
—
Ja Vd PostgreSQL
Java 8 PostgreSQL Spark Java

Pucynox 3.13 — ['ostoBHA CTOPIHKY JOATKY



Q Peecrparis (puc. 3.14);

SLQ trainer

TONOBHA CTOPIHKA YBIATU

47

PEECTPALLIA

IM'A
NoriH

Mapone

MPOOOBXNTH

Pucynok 3.14 — Cropinka peectpariii

O Asropu3anis (puc 3.15);

SLQ trainer

[ONNMOBHA CTOPIHKA YBIATK

BXIO,

TestUser

NMPOOOBHATH

Peectpauin

Pucynok 3.15 — Ctopinka aBTopu3zaiii
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O Ilepexig mo ocoOuctoro kabiHETy Ta MEperjsja 3arajlbHUX pe3yJbTaTiB (puc.
3.16);

SLQ trainer i i
[ONOBHA CTOPIHKA MIW KABIHET BUNTK

Bitaemo, TestUser (TestUser) Jlo 3aBnaHb

IHOOPMALIA NMPO KOPUCTYBAYA

Ha caiaTi 3 2020-03-25
Balu peHTUHr: 53
Bawa kaTeropia: Joceig4yeHWn

CraTUCTMKa BUKOHaHWX 3aBOaHb Mo MicauaM:

APR 2020
MAR 2020
MAY 2020

Pucynox 3.16 — Ctopinka ocobucroro kabiHeTy

0 Bukonanus 3aBganns (puc. 3.17);

SLQ trainer : }
MONOBHA CTOPIHKA MIW KABIHET BHUATA
Bitaemo, Ivan (lvan) KaTeropii 3aBgaHb
Cxema naHmx
3aBoaHHa:

O6uncnite Bupas (5 +5) *20-3/2.

BBEOITb 3AMAUT

select (5+5)*20-3/2

7~

BUKOHATK

Pucynox 3.17 — Ctopinka BUKOHAHHS 3aBJIaHHS



QO Ilepermsin pe3ynbTaTiB BUKOHAHHS 3aBaaHHs (puc. 3.18 ta 3.19);
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SLQ trainer i i
CNOBHA CTOPIHKA MIW KABIHET BUATH
Bitaemo, Ivan (lvan) KaTteropii 3aBgaHb
CxeMa gaHux
3aBaaHHa:

OB64MCniTs BWMpa3s (5+5) *20-3/2.

BBELOITb 3AMAT

Byak nacka, cnpobyiTe LWe pas.

select (7+5)*20-3/2

e

BUKOHATH

Pucynox 3.18 — [Ipukiag HeraTUBHOTO pe3yIbTaTy BUKOHAHHS 3aBJIaHHS

SLQ trainer i i
FONOBHA CTOPIHKA MI KABIHET BWIATK
Bitaemo, Ivan (lvan) KaTteropii 3aBaaHb
CxemMa aaHux
3aBgaHHsa:

OBuMCniTL BUpas (5 +5) *20-3 /2.

BBELOITb 3AMAT

MpaBunbHO, NeperaiTe A0 IHLWOro NUTaHHA.

select (5+5)*20-3/2

s

BUKOHATA

Pucynok 3.19 — [Ipukian NO3UTUBHOTO Pe3yJIbTaTy BUKOHAHHS 3aBJaHHs



O MobinbHa Bepcis (puc. 3.20 ta 3.21);

BitaeMo, TestUser (TestUser)

Kateropii 3aBaaHb
CxeMa paHux

3aBaaHHsN:

BuBeniTb yci 3anucu 3 Tabnuui
emp

BBELITb 3AMNUT

BUKOHATU

Pucynok 3.20 — MoGiinbpHa Bepcisi CTOPIHKYA BUKOHAHHS 3aBJaHHS

MEHIO =

BiTaemo, TestUser (TestUser)

[o 3aBgaHb

IHOOPMALLIA MPO
KOPUCTYBAYA

Ha caiTi 3 2020-03-25
Baw penTtuHr: 53
Bawa kaTeropisi:
OoceigyeHnn

CraTUCTUKa BUKOHaHUX
3aBOaHb Mo Micauam:

Pucynox 3.21 — Mo06inbHa Bepcist CTOPIHKH 0COOMCTOTO KabiHeTy
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BUCHOBKHA

[Tig yac po6otu Oyno MIATBEPHKEHO TE, IO 3HAHHS T4 BUKOPUCTAHHS MOBU
SQL € 3arpeOyBanumu Ha cydacHoMmy puHKy [T-Bakanciii, ocobmuBo y cdepi BeO-
pO3po0KH, Ta W0 IIUPOKE PO3MOBCIOKEHHA 3aco0iB HaBuanHs SQL €
aKTyaJbHUM.

Byno po3risiHyTo cmocodr MacoBOro HaBYAHHS Ta MPOAHAI30BAHO OJIMH 13
HAWMOMYJSPHIIIMX  Ta  HaWmieBIMX —  OHJaWH-maTtdhopMmy. Y  Xo.l
iHbopMaIifHOrO OrIAny OylIo PO3IJSHYTO HAWMOMYJSpPHINIL B YKpPaiHCBKOMY
Meia-mpocTopi HaBuanbHi Mmnatdopmu  «Stepik» Ta «Prometheus» Ta SQL-
tpeHaxxepu W3School ta SoloLearn.

Takoxx Oyyno BUPIIIEHO PO3pOONSITH TUIaThOpMy Y BUIJIAII BEO-I0IATKY.
st iboro OyJio PO3IIIIHYTO Cy4YacHI MiAXOAM J0 MoOyJOBH Ta opraHizailii BeO-
JIOAATKIB Ta MOTOYHI TEHAEHIIIT y cdepl BeO-po3poOKH, a caMe:

0O BHUKOPUCTAHHS KJIIEHTCHKOI Ta CEPBEPHOT YaCTUHU BEO-10/1aTKY;
O HaJaHHS CalTy K y JIECKTOIHIN Bepcii, Tak 1 B MOOLIbHIN;
O HamMCaHHS aBTOMATUYHUX TECTIB JJIS MiABUIIECHHS SKOCTI JOJATKY.

[lin dwac peamsamii Oyno CcHoYaTKy TMPOBEIEHO  MPOEKTYBaHHS
1H(pOpMaIIITHOT CUCTEMH, Y SIXO/I1 IKOTO OyJI0 PO3pOOIIEeHO:
0 ER-giarpamy;

Q JiarpaMmy BapiaHTiB BUKOPHUCTaHHS;
a wmoxens IEDFO;
Q JiarpaMmy KJaciB.

Ha ocHOBI cHpoekToBaHUX jiarpam OyjJo po3poOjieHO calT 13
BUKOpPUCTaHHAM MOBH Java, BeO-ppeitmBopky Spark, CKJIb PostgreSQL Ta iHmmx
TEXHOJIOT1H.

Takoxx Oymo mMpoBEAEHO  TECTyBaHHS  JOAATKy 3a  JIOIOMOTOIO
aBTOMAaTUYHOI'O TE€CTyBaHHs 3 BUKopucTaHHsIM iHCTpyMmeHTIB JUnit 5, JaCoCo Ta

HttpClient.
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[Tix gac pobotu Oyno mornmbaeHO 3HaHHS MOBHU Java, MoBu SQL mianmexty
PostgreSQL. BuBueno HoBI Metomu pobotu 3 ¢dopmarom JSON y CK/b
PostgreSQL Ta po6oty 3 Bizyauizali€o JaHuX 3a A0NOMOroro 6iomoreku D3 .js.

Po3po0nennii 10JaTOK TaK0X Ma€ MEPCIEKTUBU I MOAAIBIIOTO PO3BUTKY
Ta BTUJICHHS HOBUX OCOOJIMBOCTEH:

O JlomoBHEHHS €JIE€MEHTIB IHTEPAaKTUBHOCTI:
e  CIOBIIIEHHS;
®  cucTema JIOCATHEHb;
e  T100aNBHUIN PEHTHHT KOPUCTYBAYIB.
O Po3pobka onnaiiH 4aT-00TIB /IS MiATPUMKHA KOPUCTYBAUIB;
O Po3pobOka cucteMu KOMyHIKALIIi 111 KOPUCTYBayiB:
®  TOBIJOMJICHHS,
®  OTOJIONICHHS;
e  00roBOpeHHS;
®  KOMEHTapi.
O 30UIbLIEHHS BIACOTKY HOKPUTTS KOy TECTAMU Ta MOKPALIEHHS CAMUX METO/IIB
TECTyBaHHS.

VY pesynbrati pobotn Oyno orpuMaHo SQL-TpeHakep 3 MOXKIUBOCTIMHU
peecTpaiiii, aBTOpu3allii, Meperyisiiy Ta BUKOHAHHS 3aBllaHb, IO MPAIIOE Y BCIX
CydacHUX Opay3epax, Ma€ aJlallTUBHUI JU3aiiH Ta MOOUIbHY BEPCIIO Ta € 3pyYHUM

1 3p03yMUIMM Y BUKOPUCTAHHI.
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http://www.syque.com/quality tools/tools/Tools19.htm (mara 3BepHeHHs
15.05.2020) — Ha3Ba 3 ekpaHa.

Introduction to unified modeling language [Enextponnuii pecypc] : [Be6-
caiit]. — Enextponsi gani. — Pexum goctymy: https://www.uml.org/what-is-
uml.htm (mara 3Beprenns 15.05.2020) — Haspa 3 ekpaHa.
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Diagrams [Enexrponnuii pecypc] : [BeO-caiir]. — Enextponni nani. —
Pexxum  mocrtymy: https://creately.com/blog/diagrams/advantages-and-
disadvantages-of-uml/ (nara 3Bepaenns 15.05.2020) — Ha3ga 3 ekpana.
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overview/ (mara 3BepuenHs 15.05.2020) — Ha3sa 3 expaHna.

What is MVC, and how is it like a sandwich shop? [Enexkrponnuii pecypc] :
[Beb6-caiiT]. — Enextponni JIaHI. — Pexxum JTOCTYIY:
https://www.freecodecamp.org/news/simplified-explanation-to-mvc-
5d307796df30/ (nara 3Beprenns 21.05.2020) — Ha3sa 3 ekpaHa.

Komanna [Enexktponnuii pecypc] : [Beo-caiit]. — EnexrponHi aasi. — Pexxum
JOCTYTY: https://refactoring.guru/uk/design-patterns/command (mata
3BepHeHHs 21.05.2020) — Ha3ga 3 expana.

Lesson: JDBC Basics [Enekrponnuii pecypce] : [Be6-caiit]. — EnextponHi
JIaHI. — Pexum JIOCTYIY:
https://docs.oracle.com/javase/tutorial/jdbc/basics/index.html (mara
3BepHeHHd 21.05.2020) — Ha3Ba 3 ekpana.

Example EMP and DEPT tables. Classic Oracle tables. [Enexrponnuit
pecypc] : [BebG-caiit]. — Enexkrponni pnani. — Pexum pocrtymy:
https://livesql.oracle.com/apex/livesql/file/content OSAEB2HEO8PYEPTG
CFLZU9YCV.html (nara 3Bepuenns 21.05.2020) — Ha3sa 3 expaHa.
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HOAATOK A. CKPUIITHU 3AITOBHEHHS BA3U JAHUX

Y naHoMy H0JaTKy HABEJIEHO CKPUIITH CTBOPCHHS Ta 3allOBHEHHS 0a3u JaHUX.

3anoBHEHHS 0a3U JaHUX J0JIaTKYy.

drop table answers;

drop table questions;

drop table users;

drop table user categories;
drop table question categories;

create table user categories (
category id INTEGER NOT NULL UNIQUE,
name VARCHAR (300) NOT NULL,
min rate INTEGER NOT NULL,
max rate INTEGER NOT NULL,
logo path VARCHAR(300) NOT NULL,

primary key (category id)
)

create table users (
user_id SERIAL NOT NULL UNIQUE,
name VARCHAR (300) NOT NULL,
login VARCHAR (300) NOT NULL UNIQUE,
password VARCHAR (300) NOT NULL,
reg _date date NOT NULL,
user rate INTEGER NOT NULL DEFAULT O,

primary key (user id, user category)
)

create table question categories (
category id INTEGER NOT NULL UNIQUE,
name VARCHAR(300) NOT NULL,
description VARCHAR(1000) NOT NULL,
category logo path VARCHAR(300) NOT NULL,
primary key (category id)

) ;

create table questions (
question_id SERIAL NOT NULL UNIQUE,
category id INTEGER NOT NULL,
question body VARCHAR(300) NOT NULL,
question answer VARCHAR(300) NOT NULL,
question rate INTEGER,

primary key (question id, category id)

)7

create table answers (
answer_id SERIAL NOT NULL UNIQUE,
user id INTEGER NOT NULL,
question id INTEGER NOT NULL,
answer date date NOT NULL,
primary key (answer id, user id, question id)

) 7

alter table questions add foreign key (category id) references

question categories (category id) on update restrict on delete restrict;
alter table answers add foreign key (user id) references users (user_id) on
update restrict on delete restrict;
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alter table answers add foreign key (question id) references questions
(question id) on update restrict on delete restrict;

insert into user categories (category id, name, min rate, max rate,
logo _path) values (1, 'Houarxiseur', 0, 50, 'img/');

insert into user categories (category id, name, min rate, max rate,
logo_path) values (2, 'Doceiguwenmt', 51, 100, 'img/');

insert into question categories (category id, name, description,
category logo path) values (1, 'Ipocra BmOipka', 'OOHe 3 HaMNOWMPEeHImMX
3aBmaHb ninm yac poboTu 3 6a300 HaHUX -— le BubupaTu maHl 3 Tabiamub 3a
nonoMorown orneparopa SELECT. Onepatop SELECT € omHMM 13 HaMCKJaOHIMmMMX
onepaTopis y PostgreSQL. ¥V HbOMy € OaraTo kjlays, SK1 MOXHa BUKOPUCTOBYBATU

nis QopMyBaHHA THYYKMX 3amuTis.', 'img/category/category 1l.png');
insert into question categories (category id, name, description,
category logo path) values (2, 'OOmexeHHsa Bubipxmu', 'Y knaysi WHERE

BUKOPUCTOBYETLCA yMoBa mjna ¢inbTpauil pankis, noBepHeHUX 13 onepartopa SELECT.
YMOBa MOBMHHA OLI1HIOBATMCS SK 1cTuHHa, xmMOHA uM HeBinmoma. 3anmuT noBepTae
PAnOKM, AK1 3aZOBOJIBHAKTL YMOB1 B nyHKTi WHERE.',

'img/category/category 2.png');

insert into question categories (category id, name, description,
category logo path) values (3, 'HigsamuTn', 'ligsamur - Le 3a0UT, BKJIAACHUN Y
iHmmy 3anmT, Takuit gk SELECT, INSERT, DELETE Ta UPDATE. ¥ UbOMYy TPEeH1HTY MM
30CepenxyeMoCh Jmme Ha omneparopi SELECT.', 'img/category/category 3.png');
insert into question categories (category id, name, description,
category logo path) values (4, 'SET onepauil', 'IlaHa KaTeropid 3HaAXOOMTLCA B
pospobui, saBmanHg 3''aeBnareca nisxime.', 'img/category/category 4.png');
insert into question categories (category id, name, description,
category logo path) values (5, 'Bubipxm 3 gexismpxox Tabmmub', 'JaHa KaTeropis
3HAXOIOUTHLCS B po3pobui, 3aemauusa 3''saBjasaTbca nisHime.',
'img/category/category 5.png');

insert into question categories (category id, name, description,
category logo path) values (6, 'ArperarHi ¢yHxuii', 'Iana kareropis
3HAXOIOUTHLCS B pos3pobui, 3aemanHsa 3''saBjasaTbca nisHime.',
'img/category/category 6.png');

insert into questions (question body, category id, question answer,

question rate) values ('Bupemire yci zamnmcu 3 rtabmmui emp', 1, 'select * from
emp', 1);

insert into questions (question body, category id, question answer,

question rate) values ('BupemirTe yci zamnmcu 3 rtabmmui dept', 1, 'select *

from dept', 1);
insert into questions (question body, category id, question answer,

question rate) values ('BupemiTe yci HaszsBmu Bigminis i3 Tabmmui dept', 1,
'select dname from dept', 1);

insert into questions (question body, category id, question answer,
question rate) values ('BupemiTer yci nocamu npauieHuMkis 6e3 noBTOpeHb', 1,
'select distinct job from emp', 1);

insert into questions (question body, category id, question answer,
question rate) values ('BupemiTe yci Haszemu Bigminis Ta ix joxauil 3 Tabmamui

dept', 1, 'select dname, loc from dept', 1);
insert into questions (question body, category id, question answer,

question rate) values ('BueenirTe yci micTa, Ie posTamoBaHl Bimgnimm, 6es
noBTopeHb', 1, 'select distinct loc from dept', 1);

insert into questions (question body, category id, question answer,

question rate) values ('OBumcnire BUMpasz (5 + 5) * 20-3 / 2.', 1, 'select (5 +

5) * 20-3 / 2', 1);
insert into questions (question body, category id, question answer,

question rate) values ('CkjamiTe 3anuT, AKUM NOBEPHE IJIAd BClX CHiBPOOiTHUMKIB
iM''a cniepobiTHMKa 1 po3Mip Moro BiIpaxyBaHb B NeHCiMHMNI QoHO. Po3Mip
BimpaxyBaHb IOpiBHIE 6% Binm zapnjgartmu.', 1, 'select ename, sal*0.06 from emp',
1);

insert into questions (question body, category id, question answer,
question rate) values ('CkjanmiTe 3anmT, AKMM BMBeIe iHQopMauin npo BCix
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cniBpoBbiTHukiB B dopmaTi IM''sg-llocama (im''s medic mocanma)', 1, 'select ename
[ ' = ' || job from emp', 1);

insert into questions (question body, category id, question answer,

question rate) values ('CxiamgiTe 3amnmMT, AKMM BMBede 1HQopMalin mpo BCix
Bimmismax B dopmaTi PozTamyBaHHa->Hazea', 1, 'select loc || '"'->'' || dname
from dept', 2);

insert into questions (question body, category id, question answer,
question rate) values ('BupemiTer iMeHa cniBpoOiTHMKIB Ha mocani xjepk', 2,
'select ename from emp where job = ''CLERK''', 1);

insert into questions (question body, category id, question answer,
question rate) values ('Bupemirep iMm''a Ta nocanmy CniBpoOiTHMKIB, 3aprnjara
axkux MeHme Hix 1500', 2, 'select ename, Jjob from emp where sal < 1500', 1);
insert into questions (question body, category id, question answer,
question rate) values ('BuBeniTe HOMep Ta Has3By Binmmimnie, mo posTamoBaHli B

wa—ﬁopky', 2, 'select deptno, dname from dept where loc = ''NEW YORK''', 1);
insert into questions (question body, category id, question answer,

question rate) values ('BuBenirTr iMeHa cniBpoOiTHMKIB y Akux € npemia', 2,
'select ename from emp where comm is not null', 2);

insert into questions (question body, category id, question answer,

question rate) values ('BupemirTep nocanmy cniepoOiTHukie KING Ta FORD', 2,
'select job from emp where ename in(''KING'', '"'FORD'')', 2);

insert into questions (question body, category id, question answer,

question rate) values ('BupemiTe iM''sa Ta nmocanmy CHiBpOOiTHMKIB, y AKMX HeMae
HauvanvHukKa', 2, 'select ename, job from emp where mgr is null', 2);

insert into questions (question body, category id, question answer,

question rate) values ('Buemere imeHa i 3/n cnippobiTHmMkiB mna Axux 3/0 B
mexax $ 1500 i $ 2000.', 2, 'select ename, sal from emp where sal between

1500 and 2000', 2);
insert into questions (question body, category id, question answer,

question rate) values ('BuBenmiTep iMeHa, HadvaJlbHMKIB Ta NpeMin CniBpoOiTHMKIB,
Yy AKUX € HauvaJlbHMK, ajle HeMae npemii', 2, 'select ename, mgr, comm from emp
where mgr is not null and comm is null', 2);

insert into questions (question body, category id, question answer,

question rate) values ('CxjamgiTe 3anmuT, WO BMBOAMTL 1MeHa BCix nimmerymx
King.', 3, 'select ename from emp where mgr = (select empno from emp where
ename = ''KING'")', 3);

insert into questions (question body, category id, gquestion answer,
question rate) values ('CxnazgiTe 3ammMT, MmO BMBOAUTL CIMCOK CHiBPOOIiTHMKIB
koMIaHil B onmHoMy Bimmimi 31 Smith.', 3, 'select ename from emp where deptno
= (select deptno from emp where ename = ''SMITH'')', 3);

insert into questions (question body, category id, question answer,
question rate) values ('CxjagiTe 3amnmMT, mMO BMBOAMTL iMeHa cHniepoOiTHMKIB,
HamHATUX nicna Smith B noro Bimmisn.', 3, 'select ename from emp where
hiredate > (select hiredate from emp where ename = ''SMITH'' ) AND deptno =
(select deptno from emp where ename = ''SMITH'')', 3);

insert into questions (question body, category id, question answer,
question rate) values ('CxnazgiTe 3ammMT, MO BMBOAMUTL 1MeHa CcHniBpoOiTHMKIB
HaMHATUX NOicaa cayxboBuis Bimmisy W30', 3, 'select ename from emp where
hiredate > all (select hiredate from emp where deptno = 30)', 3);

insert into questions (question body, category id, question answer,
question rate) values ('CxjagiTe 3anmMT, MO BMBOAMTE NPi3Bume, HOMEP
nimposnminy 1 sapnjarty nDpaliBHMKiIB Akl HDpauoioTe y Bigmijax, Oe HOeAKMM
crniespoBiTHMKOM BUIIAUylTh Ipemino.', 3, 'select ename, deptno, sal from emp
where deptno in (select deptno from emp where comm is not null)', 3);
insert into questions (question body, category id, question answer,
question rate) values ('CxnamiTe 3anmMT, WO BMBOAMUTL 1HbOpMauLio mpo
npalliBHMKIB, 3aplnjaTa gSkux Oijbme 3apnjaTty OyIb-g9KOT'0 3 KJjepkie.', 3, 'select

ename, sal from emp where sal > any (select sal from emp where job =
""CLERK'") "', 3);

insert into questions (question body, category id, question answer,

question rate) values ('CxnamiTe 3anmMT, WO BMBOAMTL iM''a 1 s3apniaTy Onasa BCix
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cniBpoBbiTHmkir 3 Dallas', 3, 'select ename, sal from emp where deptno =
(select deptno from dept where loc = '"'DALLAS'')', 3);

insert into questions (question body, category id, question answer,
question rate) values ('CxnamiTe 3amnmT, AKMM BMBeAe 1MeHa, HoMep Bimminy i
3apmiaTy cniBpobiTHwkirB 3 Bimmimy N10', 3, 'select ename, deptno, sal from
(select * from emp where deptno = 10) as e', 3);

insert into questions (question body, category id, question answer,
question rate) values ('CxjagirTe 3anmT, AKMNA BUBEAE 1MeHa, HOMep Bimminy i
3apmiarTy chniBpobiTHukie 3 Bimgmismy N10, y sgxkux sapnjgara 6isgsme $2500.', 3,
'select ename, deptno, sal from (select * from emp where deptno = 10) as e

where sal > 2500', 3);

CKpunT 3alIOBHEHHS CTPEHYBAJIbHOI CXEMU

drop table Emp;
drop table Dept;

CREATE TABLE Dept (
deptno integer NOT NULL UNIQUE,
dname VARCHAR(14) NOT NULL,
loc VARCHAR (13),

primary key (deptno)

) ;

CREATE TABLE Emp (
empno integer NOT NULL UNIQUE,
ename VARCHAR (20),
job VARCHAR (9),
mgr integer,
hiredate DATE,
sal decimal (7, 2),
comm decimal (7, 2),
deptno integer,
PRIMARY KEY (empno)

)7

ALTER TABLE Emp ADD FOREIGN KEY (mgr) REFERENCES Emp (empno) ON update
restrict on delete restrict;

ALTER TABLE Emp ADD FOREIGN KEY (deptno) REFERENCES Dept (deptno) ON update
restrict on delete restrict;

commit;

INSERT INTO Dept VALUES (10, "ACCOUNTING', 'NEW YORK');
INSERT INTO Dept VALUES (20, 'RESEARCH', 'DALLAS');
INSERT INTO Dept VALUES (30, 'SALES', 'CHICAGO'");

INSERT INTO Dept VALUES (40, 'OPERATIONS', "'BOSTON') ;
INSERT INTO Dept VALUES (50, 'RESEARCH2', "'HONKONG') ;
INSERT INTO Dept VALUES (60, 'SALES2', '"HONKONG') ;
INSERT INTO Dept VALUES (100, 'SALES3', 'NEW YORK');

INSERT INTO Emp VALUES (7839, 'KING','PRESIDENT',null, TO DATE('2011-11-17",
"YYYY-MM-DD'), 5000,null,10);

INSERT INTO Emp VALUES (7698, 'BLAKE', 'MANAGER',7839,TO DATE('2011-05-01",
"YYYY-MM-DD'), 2850,null,30);

INSERT INTO Emp VALUES (7782, 'CLARK', 'MANAGER',7839,TO DATE ('2011-06-09',
"YYYY-MM-DD'), 1500,null,10);

INSERT INTO Emp VALUES (7566, 'JONES', '"MANAGER', 7839, TO DATE ('2011-04-02"',
'YYYY-MM-DD'), 2975,null, 20);



INSERT INTO Emp VALUES (7654,
'YYYY-MM-DD'), 1250,1400,30);
INSERT INTO Emp VALUES (7499,
'YYYY-MM-DD'), 1600,300,30);
INSERT INTO Emp VALUES (7844,
'YYYY-Mm-bpnp'), 1500,0,30);

INSERT INTO Emp VALUES (7900,
'YYYY-MM-DD'), 950,null, 30);
INSERT INTO Emp VALUES (7521,
'YYYY-MM-DD'), 1250,500,30);
INSERT INTO Emp VALUES (7902,
'YYYY-MM-DD'), 3000,null, 20);
INSERT INTO Emp VALUES (7369,
'YYYY-MM-DD'), 800,null,20);
INSERT INTO Emp VALUES (7788,
'YYYY-MM-DD'), 3000,null, 20);
INSERT INTO Emp VALUES (7876,
'YYYY-MM-DD'), 1100,null, 20);
INSERT INTO Emp VALUES (7934,
'YYYY-MM-DD'), 1300,null,10);
INSERT INTO Emp VALUES (8000,
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'"MARTIN', 'SALESMAN', 7698, TO DATE ('2011-09-28",
'"ALLEN', 'SALESMAN', 7698, TO DATE('2011-02-20",
"TURNER', 'SALESMAN', 7698, TO DATE ('2011-09-08",
"JAMES', 'CLERK', 7698, TO _DATE ('2011-12-03",
"WARD', 'SALESMAN', 7698, TO DATE ('2011-02-22",
"FORD', 'ANALYST', 7566, TO DATE('2011-12-03",
"SMITH', 'CLERK', 7902, TO DATE ('2010-12-17",
"SCOTT', 'ANALYST', 7566, TO DATE ('2012-12-09",
"ADAMS', 'CLERK', 7788, TO DATE ('2013-01-12",
'"MILLER', 'CLERK', 7782, TO DATE('2012-01-23",

'JACKIE CHAN', 'SALESMAN', 7839, TO DATE ('2011-09-

28', 'YYYY-MM-DD'), 2250,1700,60);

INSERT INTO Emp VALUES (8001,
'YYYY-MM-DD'), 2600,600,60);
INSERT INTO Emp VALUES (8002,

"JET LI','SALESMAN',8000,TO DATE('2011-02-20",

"BRUCE LEE', 'SALESMAN',8000,TO DATE('2011-09-

08', 'YYYY-MM-DD'), 2500,null,60);

INSERT INTO Emp VALUES (8003,

'"DR NO', 'ANALYST', 7839, TO DATE('2011-09-11',

"YYYY-MM-DD'), 2500,null,null);

commit;
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JAOAATOK b. JICTHUHI ITPOI'PAMHOI'O KO4Y

VY nanomy n10JaTKy HaBEJEHO IPOTPpaMHUM KO T0JATKY.

site.sgltrainer.app.Main

package site.sgltrainer.app;

import
import
import
import
import
import
import

import

public

org.eclipse.jetty.server.Server;
org.eclipse.jetty.util.thread.ThreadPool;
site.sgltrainer.controllers.*;

spark.Spark;
spark.embeddedserver.EmbeddedServers;
spark.embeddedserver.jetty.EmbeddedJettyFactory;
spark.embeddedserver.jetty.JettyServerFactory;

static spark.Spark.*;

class Main {

private static final LoginController LOGIN CONTROLLER = new
LoginController () ;

private static final RegistrationController REGISTRATION CONTROLLER = new
RegistrationController () ;

private static final MainPageController MAIN PAGE CONTROLLER = new
MainPageController () ;

private static final CabinetController CABINET CONTROLLER = new
CabinetController();

private static final TaskController TASK CONTROLLER = new
TaskController () ;

public static void main(String[] args) {

Spark.exception (Exception.class, (exception, request, response) -> {
exception.printStackTrace () ;

}):

System.out.println ("started");

port (50300) ;

CustomdJettyServerFactory customJettyServerFactory = new

CustomJettyServerFactory () ;

EmbeddedServers.add (

EmbeddedServers.Identifiers.JETTY,

new EmbeddedJettyFactory(customJettyServerFactory))
staticFileLocation ("/public");

//mainPage
get ("/mainPage", MAIN PAGE CONTROLLER.getMainPage) ;
get ("/", MAIN PAGE CONTROLLER.getMainPage) ;

//login

get ("/login", LOGIN CONTROLLER.getLoginPage) ;
post ("/login", LOGIN CONTROLLER.tryToLogin);
get ("/logout", LOGIN CONTROLLER.logout);

//registration
get ("/register", REGISTRATION CONTROLLER.getRegistrationPage);
post ("/register", REGISTRATION CONTROLLER.registrationProcess);

//cabinet

get ("/cabinet", CABINET CONTROLLER.getCabinetPage);

get ("/categories"”, CABINET CONTROLLER.getCategoriesPage);
get ("/schema", CABINET CONTROLLER.getSchemaPage) ;

get ("/jsonData", CABINET CONTROLLER.getJsonData);

//tasks



get ("/viewQuestion", TASK CONTROLLER.viewQuestion);

get ("/viewCategory",
post ("/postAnswer",

//if not found page

get ("/*", (((request,
if (response.status/()
return null;

1))

response) -> {
= 200)

}

TASK _CONTROLLER.viewCategory);
TASK CONTROLLER.postAnswer) ;

response.redirect ("/mainPage") ;

static class CustomJettyServerFactory implements JettyServerFactory {

@Override
public Server create (int maxThreads,
threadTimeoutMillis) {
Server server = new Server();

server.setAttribute ("org.eclipse.jetty.server.Request.maxFormContentSize",

1500000) ;
return server;

}

@Override
public Server create (ThreadPool threadPool)
return null;

}

site.sqltrainer.controllers.Controller

package site.sgltrainer.controllers;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;
import site.sgltrainer.model.User;
import spark.Request;

import spark.Response;

import java.util.HashMap;

/**
* Class-parent for controllers.
*/

public abstract class Controller {

private static final Logger LOGGER =
LoggerFactory.getLogger (Controller.class) ;

protected void makeHeader (Request request,

if (request.session().attribute ("user")
model .put ("cabinet",

model .put ("cabinetHref", "/cabinet");
model .put ("logoutText", "Buwmtu") ;
model.put ("logout", "/logout");

} else {

model.put ("cabinet", "VYeBintu");
model .put ("cabinetHref", "/login");

}

protected boolean isAlreadyLogedIn (Request request,

int minThreads,

HashMap<String,

int

{

'= null) {
"OcobucTumm xabiumet") ;

Response response)
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Object> model)



return request.session().attribute ("user") != null;

}

protected int parsePageNumber (Request request) {

int curPage = 1;
try {
String page = request.queryMap ("page") .value();
if (page != null) {
curPage = Integer.parselnt (page);

}

if (curPage <= 0) {
curPage = 1;
}
} catch (Exception e) {
LOGGER.error ("Error parsePageNumber ", e);
}
return curPage;

}

protected void makePagination (Request request, String linkForPage,
totalCount, HashMap<String, Object> model, int perPage) {
int curPage = parsePageNumber (request) ;
int pageCount = (int) Math.ceil ((double) totalCount / perPage);
HashMap<Integer, String> links = new HashMap<>();
if (totalCount == 0) {
links.put(l, linkForPage + 1);
} else if (pageCount == 1) {
links.put (1, linkForPage + 1);
} else if (pageCount == 2) {

links.put(l, linkForPage + 1);
links.put (2, linkForPage + 2);
} else if (curPage == 1) {
links.put (1, linkForPage + 1);
links.put (2, linkForPage + 2);
links.put (3, linkForPage + 3);
} else if (curPage == pageCount) {
links.put ( (pageCount - 2), linkForPage + (pageCount - 2));
links.put ((pageCount - 1), linkForPage + (pageCount - 1));
links.put (pageCount, linkForPage + pageCount);
} else {
links.put (curPage + 1, linkForPage + (curPage + 1));
links.put (curPage, linkForPage + curPage);
links.put (curPage - 1, linkForPage + (curPage - 1));
}
model.put ("links", links);
model .put ("curPage", curPage);

site.sgltrainer.controllers.CabinetController

package site.sgltrainer.controllers;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import site.sqgltrainer.dao.QuestionDAOImpl;

import site.sgltrainer.dao.UserDAOImpl;

import site.sgltrainer.model.QuestionCategory;

import site.sgltrainer.model.User;

import spark.ModelAndView;

import spark.Route;

import spark.template.thymeleaf.ThymeleafTemplateEngine;
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int
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import java.util.HashMap;
import java.util.List;

/**
* This is controller for user cabinet.
*/
public class CabinetController extends Controller {
private final QuestionDAOImpl questionDAO = new QuestionDAOImpl () ;
private final UserDAOImpl userDAO = new UserDAOImpl () ;
private static final int PER PAGE = 6;
private static final Logger LOGGER =
LoggerFactory.getLogger (CabinetController.class);

public final Route getCabinetPage = ((request, response) -> {
HashMap<String, Object> model = new HashMap<>();
User user = request.session().attribute ("user");
if (user == null) {

model .put ("message", "Bu He aBTOpMBOBaHi");
response.redirect ("/mainPage") ;
return "";
}
String userCategory = userDAO.getUserCategory(user.getId());
model.put ("user", user);
model.put ("userCategory", userCategory);

return new ThymeleafTemplateEngine () .render (new ModelAndView (model,
"account"));
})
public final Route getCategoriesPage = ((request, response) -> {
HashMap<String, Object> model = new HashMap<>();
User user = request.session().attribute ("user");
if (user == null) {
model.put ("message", "Bu He aBTOPM30BaHi");
response.redirect ("/mainPage") ;
return "";
}
int start = (parsePageNumber (request) - 1) * PER PAGE;

Object[] objects =
questionDAO.getQuestionCategoriesForPagination (PER PAGE, start);

int categoriesCount = (int) objects[0];

makePagination (request, "/viewCategory?id=", categoriesCount, model,
PER PAGE) ;

List<QuestionCategory> questionCategories = (List<QuestionCategory>)
objects[1l];

model.put ("questionCategories", questionCategories);

model.put ("user", user);

return new ThymeleafTemplateEngine () .render (new ModelAndView (model,
"categories"));
1)
public final Route getSchemaPage = ((request, response) -> {
HashMap<String, Object> model = new HashMap<>();
User user = request.session().attribute ("user");
if (user == null) {

model.put ("message", "Bu He aBTOpMsBOBaHi");
response.redirect ("/mainPage") ;
return "";
}
model.put ("user", user);
return new ThymeleafTemplateEngine () .render (new ModelAndView (model,



"schema")) ;
)
public final Route getJsonData = ((request, response) -> {
HashMap<String, Object> model = new HashMap<>();
User user = request.session().attribute ("user");
if (user == null) ({
model.put ("message", "Bu He aBTOpMBOBaHi");
response.redirect ("/mainPage") ;
return "";
}
String userAnswerData = userDAO.getUserAnswersData (user.getId());
if (userAnswerData == null || "".equals (userAnswerData)) {
userAnswerData = "[]";

}

return userAnswerData;

site.sqltrainer.controllers.LoginController

package site.sqgltrainer.controllers;

import site.sgltrainer.dao.UserDAOImpl;

import site.sgltrainer.model.User;

import spark.ModelAndView;

import spark.Route;

import spark.template.thymeleaf.ThymeleafTemplateEngine;

import java.util.HashMap;

/**
* This is controller for user authorization.
*/
public class LoginController extends Controller ({
private final UserDAOImpl userDAO = new UserDAOImpl () ;

public final Route getLoginPage = ((request, response) -> {
if (isAlreadylLogedIn (request, response)) {
response.redirect ("/mainPage") ;
return null;
}
HashMap<String, Object> model = new HashMap<>();
makeHeader (request, model) ;

model.put ("user", new User()):
model.put ("message", " ");
return new ThymeleafTemplateEngine () .render (

new ModelAndView (model, "login"));
)

public final Route tryToLogin = ((request, response) -> {

String login = request.queryParams ("login");

String password = request.queryParams ("password") ;

User user = userDAO.getUserByLoginAndPassword(login, password);

if (user == null) {
HashMap<String, Object> model = new HashMap<>();
model .put ("message", "HeBipHuM JiOTiH um napoiv") ;
model.put ("user", new User (login, password));
ModelAndView samePage = new ModelAndView (model, "/login");
return new ThymeleafTemplateEngine () .render (samePage) ;

} else {
request.session () .attribute ("user", user);
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response.redirect ("/cabinet") ;
return null;

1) ;

public Route logout = ((
if (request.session/(
request.session (
request.session (

request, response) -> {

) .attribute ("user") != null) {
) .removeAttribute ("user") ;

) .invalidate () ;

}

response.redirect ("/mainPage") ;

return null;

1)

site.sqgltrainer.controllers.MainPageController

package site.sgltrainer.controllers;

import spark.ModelAndView;
import spark.Route;
import spark.template.thymeleaf.ThymeleafTemplateEngine;

import java.util.HashMap;

/**
* This is controller for main page.
*/

public class MainPageController extends Controller {

public final Route getMainPage = ((request, response) -> {
HashMap<String, Object> model = new HashMap<>();
makeHeader (request, model) ;
ModelAndView mainPage = new ModelAndView (model, "index");
return new ThymeleafTemplateEngine () .render (mainPage) ;

site.sqltrainer.controllers.RegistrationController

package site.sgltrainer.controllers;

import site.sgltrainer.dao.UserDAOImpl;

import site.sgltrainer.model.User;

import site.sgltrainer.services.PasswordProtectorService;
import spark.ModelAndView;

import spark.Route;

import spark.template.thymeleaf.ThymeleafTemplateEngine;

import java.util.HashMap;

/**
* This is controller for user registration.
*/
public class RegistrationController extends Controller ({
private final UserDAOImpl userDAO = new UserDAOImpl () ;

public final Route getRegistrationPage = ((request, response) ->
if (isAlreadyLogedIn (request, response)) {
response.redirect ("/mainPage") ;
return null;



69

}
HashMap<String, Object> model = new HashMap<>();
makeHeader (request, model) ;

model .put ("user", new User());
model.put ("message", " ");
return new ThymeleafTemplateEngine () .render (
new ModelAndView (model, "registration"));
)
public final Route registrationProcess = ((request, response) -> {
String login = request.queryParams ("login");
String rawPassword = request.queryParams ("password") ;
String name = request.queryParams ("name");
String message = null;
User user = null;
if (rawPassword.length() < 8) {
message = "llapoJib He MOXe OyTH MeHme 8 CMMBOJIiB";

}
if (userDAO.checkUserByLogin (login)) {
message = "Taku¥ JIOT1H BXe BUKOPUCTOBYyeThCa";
}
HashMap<String, Object> model = new HashMap<>();
String password = PasswordProtectorService.hashPassword (rawPassword) ;

if (message == null) {
user = userDAO.addNewUser (name, password, login);
}
if (user == null && message == null) {
message = "llocy nimyio He Tak";
}
if (message != null) {

model .put ("message", message);
model.put ("user", new User (name, login, rawPassword));

return new ThymeleafTemplateEngine () .render (new
ModelAndView (model, "registration"));
} else {
request.session () .attribute ("user", user);

makeHeader (request, model) ;
response.redirect ("/mainPage") ;
return null;

site.sqltrainer.controllers. TaskController

package site.sgltrainer.controllers;

import
import
import
import
import
import
import
import
import
import
import
import
import

import
import

org.slf4j.Logger;
org.slf4dj.LoggerFactory;
site.sgltrainer.dao.AnswerDAOImpl;
site.sgltrainer.dao.QuestionDAOImpl;
site.sgltrainer.model.Question;
site.sgltrainer.model.QuestionCategory;
site.sgltrainer.model.User;
site.sgltrainer.services.QueryService;
spark.ModelAndView;

spark.Request;

spark.Response;

spark.Route;
spark.template.thymeleaf.ThymeleafTemplateEngine;

java.util.HashMap;
java.util.List;
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public class TaskController extends Controller ({
private final AnswerDAOImpl answerDAO = new AnswerDAOImpl ();
private final QuestionDAOImpl questionDAO = new QuestionDAOImpl () ;
private static final Logger LOGGER =

LoggerFactory.getlLogger (TaskController.class);
private static final int PER PAGE = 6;

public final Route viewQuestion = ((request, response) -> {
HashMap<String, Object> model = new HashMap<>();
User user = request.session().attribute ("user");
if (user == null) {
model.put ("message", "Bu He aBTOpMBOBaHi");
response.redirect ("/mainPage") ;
return "";
}
int id = parseld(request, response);
Question question = questionDAO.getQuestion (id);

model.put ("message", " ");

prepareNavigationForTask (id, model, question.getCategoryId()):;
model .put ("user", user);

model.put ("question", question);

model.put ("user answer", " ");

request.session () .attribute ("question", question);

return new ThymeleafTemplateEngine () .render (new ModelAndView (model,
"task") ) ;

1)

/*
Route for view category page with tasks list.
Contains: QuestionCategory, Questions
*/
public final Route viewCategory = ((request, response) -> {
HashMap<String, Object> model = new HashMap<>();
User user = request.session().attribute ("user");
if (user == null) {
model.put ("message", "Bu He aBTOpMBOBaHi");
response.redirect ("/mainPage") ;
return "";

}

int categoryId = parseld(request, response);

int start = (parsePageNumber (request) - 1) * PER PAGE;

Object[] objects = questionDAO.getQuestionsForPagination (PER PAGE,
start, categoryIld, user.getId()):;

int questionsCount = (int) objects[0];

makePagination (request, "/viewCategory?id=" + categoryId + "&page=",
questionsCount, model, PER PAGE) ;

List<Question> questions = (List<Question>) objects[1l];
QuestionCategory questionCategory =
questionDAO.getQuestionCategory (categoryId) ;

List<Integer> answeredQuestions = (List<Integer>) objects[2];

model.put ("category", questionCategory);

model.put ("questionsToWork", questions);

model .put ("answeredQuestions", answeredQuestions);

model.put ("user", user);

return new ThymeleafTemplateEngine () .render (new ModelAndView (model,
"tasks"));

)

public final Route postAnswer = ((request, response) -> {
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HashMap<String, Object> model = new HashMap<>();
User user = request.session().attribute ("user");
if (user == null) {
model .put ("message", "Bu He aBTOpMBOBaHi");
response.redirect ("/mainPage") ;
return "";
}
String query = request.queryParams ("query body");
Question question = request.session().attribute ("question");
String parsedQuery = QueryService.parseQuery (query);
prepareNavigationForTask (question.getId(), model,
question.getCategoryId()):;

model .put ("user answer", query);
if (parsedQuery == null) {

model .put ("message", "BukoHyBaTu NO3BOJIeHO Jimume Select'mu");
} else {

if (answerDAO.isAnswerExistByUserAndQuestion (user.getId(),

question.getId())) {
model .put ("message", "Bu BXe BMKOHAJM lle 3aBIaHHHA, CIpoOyNTe

HacTynHe.") ;
} else {
boolean isAnswerCorrect =
answerDAO.1sUserAnswerCorrect (parsedQuery, question.getAnswer());
if (isAnswerCorrect) {
model.put ("message", "lpaBuibHO, NepPeMniTbL IO 1HWOTO
nMuTaHHg.") ;
answerDAO.addNewAnswer (user.getId (), question.getId(),
question.getQuestionRate());
} else {
model.put ("message", "Bynop Jjlacka, cnpodbyure me pas.");

}
model.put ("user", user);
model.put ("question", question);
return new ThymeleafTemplateEngine () .render (new ModelAndView (model,
"task") ) ;
}) i

private int parseld(Request request, Response response) {
int id = 1;
try A
id = Integer.parselnt (request.queryMap ("id") .value())
} catch (Exception e) {
LOGGER.error ("Error on parsing id", e);
}
if (id == 0) {
response.redirect ("/mainPage") ;
}
return id;

}

private void prepareNavigationForTask (int id, HashMap<String, Object>
model, int questionCategory) {
int nextQuestionId = id + 1;
int prevQuestionId = id - 1;
int questionCount = QuestionDAOImpl.getQuestionCount () ;

String nextQuestionLink = "/viewQuestion?id=" + nextQuestionId;
String prevQuestionLink = "/viewQuestion?id=" + prevQuestionId;
if (prevQuestionId <= 0) {

prevQuestionLink = "#";

}

model.put ("prevQuestionLink", prevQuestionLink);
model.put ("nextQuestionLink", nextQuestionlLink);
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site.sqltrainer.dao.Queries

package site.sgltrainer.dao;

public class Queries {

//user

public static final String GET USER BY ID = "SELECT * from users WHERE
user id = ?";

public static final String CHECK USER BY LOGIN = "SELECT count(*) from
users WHERE login = ?";

public static final String GET USER BY LOGIN AND PASSWORD = "SELECT *
from users WHERE login = ?";

public static final String ADD NEW USER = "INSERT INTO users (name, login,
password, reg date) VALUES (2, 2, 2, ?2)";

public static final String UPDATE USER RATE = "update users set user rate
= (user_rate + ?) where user id = ?";

public static final String GET USER CATEGORY = "select uc.name from users

u join user categories uc on u.user rate between uc.min rate and uc.max_ rate
and u.user id = ?";

//question

public static final String GET QUESTION BY ID = "select * from questions
where question id = ?";

public static final String GET QUESTION CATEGORY BY ID = "select * from
question categories where category id = ?";

public static final String GET QUESTION CATEGORIES COUNT = "select

count (*) from question categories";
public static final String GET QUESTION CATEGORIES FOR PAGINATION =
"select * from question categories order by 1 LIMIT ? OFFSET ?";

public static final String GET QUESTION COUNT BY CATEGORY = "select
count (*) from questions where category id = ?";

public static final String GET QUESTION COUNT = "select count(*) from
questions";

public static final String GET QUESTION FOR PAGINATION BY CATEGORY =
"select * from questions where category id = ? order by 1 LIMIT ? OFFSET ?";

//answer

public static final String CHECK ANSWER BY USER AND QUESTION = "select
count (*) from answers where user id = ? and question id = ?";

public static final String ADD NEW ANSWER = "insert into answers
(user id, question id, answer date) values (2, 2, ?)";

public static final String GET ANSWERS DATA BY USER =

"select "

+ " array to json(array agg(data set)) "

+ "from " - B B

+ " (select "

+ " to char (answer date, 'MON YYYY') as
answer date"

+ " , count (answer id) as
answer count "

+ " from answers "

+ " where user id = 2"

+ " group by to char(answer date, 'MON YYYY') "

+ " order by 1 "

+ " ) data_ set";

public static final String GET ANSWERED QUESTIONS BY USER AND CATEGORY =
"select "
+ " g.question id "
+ "from " -
+ " answers a "
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+ " join questions g on a.question id = g.question id
+ "where "

+ " a.user id = 2 "

+ " and g.category id = ?";

site.sqltrainer.dao.AnswerDAOImpl

package site.sgltrainer.dao;

import org.slf4dj.Logger;

import org.slf4j.LoggerFactory;

import site.sqgltrainer.dbutils.ConnectionManager;
import site.sgltrainer.model.Answer;

import java.sqgl.*;
import java.time.LocalDate;

public class AnswerDAOImpl {
private static final Logger LOGGER =
LoggerFactory.getlLogger (AnswerDAOImpl.class) ;

public boolean isUserAnswerCorrect (String userAnswer, String answer)
boolean isUserAnswerCorrect = false;
String queryToCheck = userAnswer + " except " + answer;
try (Connection connection =
ConnectionManager.getConnectionForTask () ;

Statement stmt = connection.createStatement ()) {
ResultSet resultSet = stmt.executeQuery (queryToCheck);
if (!resultSet.next ()) {

isUserAnswerCorrect = true;

}
} catch (SQLException e) {
LOGGER.error ("Error isUserAnswerCorrect " + e.getMessage());

}

return isUserAnswerCorrect;

}

public void addNewAnswer (int userId, int questionId, int answerRate)

{

{

try (Connection connection = ConnectionManager.getSimpleConnection () ;

PreparedStatement insertStatement =
connection.prepareStatement (Queries.ADD NEW ANSWER) ;
PreparedStatement userRate =
connection.prepareStatement (Queries.UPDATE USER RATE)) {
insertStatement.setInt (1, userId);
insertStatement.setInt (2, questionId);
insertStatement.setDate (3, Date.valueOf (LocalDate.now()));
insertStatement.execute () ;

userRate.setInt (1, answerRate);
userRate.setInt (2, userId);
userRate.execute () ;

} catch (SQLException e) {
LOGGER.error ("Error while adding new answer ", e);

}

public boolean isAnswerExistByUserAndQuestion (int userId, int questionId)

boolean isAnswerExist = false;

try (Connection connection = ConnectionManager.getSimpleConnection();



PreparedStatement statement =

connection.prepareStatement (Queries.CHECK ANSWER BY USER AND QUESTION))

statement.setInt (1, userId);

statement.setInt (2, questionId);

ResultSet resultSet = statement.executeQuery/();

resultSet.next () ;

isAnswerExist = resultSet.getInt(l) == 1;
} catch (SQLException e) {

LOGGER.error ("Error checkAnswerByUserAndQuestion ", e);
}

return isAnswerkExist;

private Answer parseAnswer (ResultSet resultSet) throws SQLException

Answer answer = new Answer () ;
answer.setAnswerId(resultSet.getInt (1))

answer.setUserId (resultSet.getInt(2));
answer.setQuestionId(resultSet.getInt (3));
answer.setAnswerDate (resultSet.getDate (4) .toLocalDate()) ;
return answer;

site.sqltrainer.dao.QuestionDAOImpl

package site.sgltrainer.dao;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import site.sgltrainer.dbutils.ConnectionManager;
import site.sgltrainer.model.Question;

import site.sgltrainer.model.QuestionCategory;

import java.sqgl.*;
import java.util.ArrayList;
import java.util.List;

public class QuestionDAOImpl ({

private static final Logger LOGGER =
LoggerFactory.getLogger (QuestionDAOImpl.class) ;

public Question getQuestion (int questionId) {
Question question = null;
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{

try (Connection connection = ConnectionManager.getSimpleConnection();

PreparedStatement getQuestion =
connection.prepareStatement (Queries.GET QUESTION BY ID)) {
getQuestion.setInt (1, questionId);
ResultSet resultSet = getQuestion.executeQuery();
resultSet.next () ;
question = parseQuestion (resultSet);

} catch (SQLException e) {
LOGGER.error ("Error getting questions ", e);

return question;

public static int getQuestionCountByCategory(int categoryId) ({
int questionCount = 0;

try (Connection connection = ConnectionManager.getSimpleConnection();

PreparedStatement count =
connection.prepareStatement (Queries.GET QUESTION COUNT BY CATEGORY))

{
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count.setFetchSize (1) ;
count.setInt (1, categoryld);
ResultSet resultSet = count.executeQuery();
resultSet.next () ;
questionCount = resultSet.getInt(1l);
resultSet.close();
} catch (SQLException e) {
LOGGER.error ("Error while counting all questions by category",

}

return questionCount;

public static int getQuestionCount () {
int questionCount = 0;
try (Connection connection = ConnectionManager.getSimpleConnection();
PreparedStatement count =
connection.prepareStatement (Queries.GET QUESTION COUNT)) {

count.setFetchSize (1) ;
ResultSet resultSet = count.executeQuery():;
resultSet.next () ;
questionCount = resultSet.getInt(l);
resultSet.close();

} catch (SQLException e) {
LOGGER.error ("Error while counting all questions ", e);

}

return questionCount;

}

public Object[] getQuestionCategoriesForPagination (int perPage, int
start) {

int categoriesCount = 0;
List<QuestionCategory> questionCategories = new ArrayList<>();
try (Connection connection = ConnectionManager.getSimpleConnection();

PreparedStatement count =
connection.prepareStatement (Queries.GET QUESTION CATEGORIES COUNT) ;

PreparedStatement preparedStatement =
connection.prepareStatement (Queries.GET QUESTION CATEGORIES FOR PAGINATION))
{

count.setFetchSize (1) ;

ResultSet cnt = count.executeQuery();
cnt.next () ;
categoriesCount = cnt.getInt(1l);

cnt.close();

preparedStatement.setFetchSize (perPage) ;
preparedStatement.setInt (1, perPage);
preparedStatement.setInt (2, start);

ResultSet resultSet = preparedStatement.executeQuery():;

while (resultSet.next()) {

QuestionCategory questionCategory =
parseQuestionCategory (resultSet) ;

questionCategories.add (questionCategory) ;

}

resultSet.close();

} catch (SQLException e) {
LOGGER.error ("Error while getQuestionCategoriesForPagination ",

return new Object[] {
categoriesCount,
questionCategories

}i
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public Object[] getQuestionsForPagination (int perPage, int start, int
categoryId, int userId) {
int questionCount = 0;
List<Question> questions = new ArrayList<>();
List<Integer> answeredQuestions = new ArrayList<>();
try (Connection connection = ConnectionManager.getSimpleConnection();
PreparedStatement count =
connection.prepareStatement (Queries.GET QUESTION COUNT BY CATEGORY) ;
PreparedStatement preparedStatement =
connection.prepareStatement (Queries.GET QUESTION FOR PAGINATION BY CATEGORY) ;
PreparedStatement answered =
connection.prepareStatement (Queries.GET ANSWERED QUESTIONS BY USER AND CATEGO
RY)) |
//get questions count
count.setFetchSize (1) ;
count.setInt (1, categoryld);
ResultSet cnt = count.executeQuery/();
cnt.next () ;
questionCount = cnt.getInt(1l);
cnt.close();

//get questions
preparedStatement.setFetchSize (perPage) ;
preparedStatement.setInt (1, categoryId);
preparedStatement.setInt (2, perPage);
preparedStatement.setInt (3, start);
ResultSet resultSet = preparedStatement.executeQuery();
while (resultSet.next()) {
Question question = parseQuestion(resultSet);
questions.add (question);
}

resultSet.close();

//get answered questions

answered.setInt (1, userId);

answered.setInt (2, categoryId);

ResultSet answeredIds = answered.executeQuery();

while (answeredIds.next()) {
answeredQuestions.add (answeredIds.getInt (1)) ;

} catch (SQLException e) {
LOGGER.error ("Error while getQuestionsForPagination ", e);

}

return new Object[]{
questionCount,
questions,
answeredQuestions

}i

public QuestionCategory getQuestionCategory (int categoryId) {
QuestionCategory questionCategory = null;
try (Connection connection = ConnectionManager.getSimpleConnection();
PreparedStatement statement =
connection.prepareStatement (Queries.GET QUESTION CATEGORY BY ID)) {
statement.setFetchSize (1) ;
statement.setInt (1, categoryId);
ResultSet resultSet = statement.executeQuery/();
resultSet.next () ;
questionCategory = parseQuestionCategory(resultSet);
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} catch (SQLException e) {
LOGGER.error ("Error getQuestionCategory ", e);
}

return questionCategory;

private Question parseQuestion (ResultSet resultSet) throws SQLException {
Question question = new Question();
question.setId(resultSet.getInt (1))
question.setCategoryIld(resultSet.getInt (2));
question.setBody (resultSet.getString(3)):;
question.setAnswer (resultSet.getString(4));
question.setQuestionRate (resultSet.getInt (5));
return question;

private QuestionCategory parseQuestionCategory (ResultSet resultSet)

throws SQLException {
QuestionCategory category = new QuestionCategory():;
category.setlId(resultSet.getInt(1l));
category.setName (resultSet.getString(2));
category.setDescription (resultSet.getString(3));
category.setLogoPath (resultSet.getString(4));
return category;

site.sqltrainer.dao.UserDAOImpl

package site.sgltrainer.dao;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import site.sqgltrainer.dbutils.ConnectionManager;

import site.sgltrainer.model.User;

import site.sgltrainer.services.PasswordProtectorService;

import java.sqgl.*;
import java.time.LocalDate;

public class UserDAOImpl {

private static final Logger LOGGER =
LoggerFactory.getLogger (UserDAOImpl.class);

public boolean checkUserByLogin (String login) {
boolean isUserExist = false;
try (Connection connection = ConnectionManager.getSimpleConnection();
PreparedStatement statement =
connection.prepareStatement (Queries.CHECK USER BY LOGIN)) {
statement.setString(l, login);

ResultSet resultSet = statement.executeQuery();
resultSet.next () ;
isUserExist = resultSet.getInt(l) == 1;

} catch (SQLException e) {
LOGGER.error ("Error while checking user by login ", e);

}

return isUserExist;

public User getUserByLoginAndPassword (String login, String password) {
User user = null;
try (Connection connection = ConnectionManager.getSimpleConnection();
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PreparedStatement statement =
connection.prepareStatement (Queries.GET USER BY LOGIN AND PASSWORD)) {
statement.setString(l, login);
ResultSet resultSet = statement.executeQuery();
resultSet.next () ;
user = parseUser (resultSet);
if (!PasswordProtectorService.isPasswordsEqual (password,
user.getPassword())) {
user = null;
}
} catch (SQLException e) {
LOGGER.error ("Error while selecting user by login and password ",

}

return user;

public User addNewUser (String name, String password, String login) {

User user = null;

try (Connection connection = ConnectionManager.getSimpleConnection();
PreparedStatement insertStatement =

connection.prepareStatement (Queries.ADD NEW USER) ;
PreparedStatement selectStatement =
connection.prepareStatement (Queries.GET USER BY LOGIN_ AND PASSWORD) ;) {

insertStatement.setString(l, name);
insertStatement.setString (2, login);
insertStatement.setString (3, password);
insertStatement.setDate (4, Date.valueOf (LocalDate.now()));
insertStatement.execute () ;
selectStatement.setString(l, login);
ResultSet resultSet = selectStatement.executeQuery/();
resultSet.next () ;
user = parseUser (resultSet);

} catch (SQLException e) {
LOGGER.error ("Error while adding new user ", e);

}

return user;

}

public String getUserCategory (int userId) ({

String userCategory = null;

try (Connection connection = ConnectionManager.getSimpleConnection();
PreparedStatement statement =

connection.prepareStatement (Queries.GET USER CATEGORY)) {

statement.setFetchSize (1) ;
statement.setInt (1, userId);
ResultSet resultSet = statement.executeQuery/();
resultSet.next () ;
userCategory = resultSet.getString(l);

} catch (SQLException e) {
LOGGER.error ("Error getUserCategory ", e);

}

return userCategory;

public String getUserAnswersData (int userId) ({
String userAnswersData = null;
try (Connection connection = ConnectionManager.getSimpleConnection();
PreparedStatement statement =
connection.prepareStatement (Queries.GET ANSWERS DATA BY USER)) {

statement.setFetchSize (1) ;
statement.setInt (1, userId);
ResultSet resultSet = statement.executeQuery();
resultSet.next () ;



userAnswersData = resultSet.getString(l);
} catch (SQLException e) {
LOGGER.error ("Error getUserAnswersData ", e);

}

return userAnswersData;

private User parseUser (ResultSet resultSet) throws SQLException {
User user = new User();
user.setld(resultSet.getInt(1l));
user.setName (resultSet.getString(2));
user.setlLogin (resultSet.getString(3));
user.setPassword(resultSet.getString(4));
user.setRegDate (resultSet.getDate (5) .toLocalDate () ),
user.setUserRate (resultSet.getInt (6));
return user;

site.sqltrainer.dbutils.ConnectionManager

package site.sgltrainer.dbutils;

import org.postgresqgl.ds.PGPoolingDataSource;
import org.slf4j.Logger;
import org.slf4dj.LoggerFactory;

import java.io.FileInputStream;
import java.io.IOException;
import java.sgl.Connection;
import java.util.Properties;

/**
* Database connection management.
*/
public class ConnectionManager {
private static final Logger LOGGER =
LoggerFactory.getLogger (ConnectionManager.class) ;
private static Properties properties = new Properties();
public static final PGPoolingDataSource SIMPLE DATA SOURCE = new
PGPoolingDataSource () ;
public static final PGPoolingDataSource TASK DATA SOURCE = new
PGPoolingDataSource () ;
static int opened = 0;

static {
//read property from file
//set properties to dataSource

try |
properties.load (new
FileInputStream("configurations/db.properties"));

SIMPLE DATA SOURCE.setServerName (properties.getProperty ("url"));

SIMPLE DATA SOURCE.setDatabaseName (properties.getProperty ("database"));
SIMPLE DATA SOURCE.setUser (properties.getProperty ("username"));

SIMPLE DATA SOURCE.setPassword(properties.getProperty ("password"));

SIMPLE DATA SOURCE.setMaxConnections (150);
SIMPLE DATA SOURCE.setInitialConnections (10);

TASK DATA SOURCE.setServerName (properties.getProperty ("task url"));



TASK DATA SOURCE.setDatabaseName (properties.getProperty ("task database"));
TASK DATA SOURCE.setUser (properties.getProperty ("task username"));

TASK DATA SOURCE.setPassword (properties.getProperty ("task password"));
TASK DATA SOURCE.setMaxConnections (150);
TASK DATA SOURCE.setInitialConnections (10);
} catch (IOException e) {
LOGGER.error ("Error in reading configuration file " + e);

}
/**

* Method for database connection
*
* @return connection
*/
public static Connection getSimpleConnection() {
Connection conn = null;
try |
conn = SIMPLE DATA SOURCE.getConnection();
opened++;
} catch (Exception e) {
LOGGER.error ("Error in getting connection for " +
properties.getProperty ("url"), e);
}
return conn;

}

/**

* Method for database connection for tasks execution
*

* @return connection

*/
public static Connection getConnectionForTask () {

Connection conn = null;

try {
conn = TASK DATA SOURCE.getConnection();
opened++;

} catch (Exception e) {
LOGGER.error ("Error in getting connection for " +

properties.getProperty("task url"), e);

}

return conn;

site.sqgltrainer.model.Answer

package site.sgltrainer.model;
import java.time.LocalDate;

public class Answer {
private int answerId;
private int userId;
private int questionId;
private LocalDate answerDate;

public Answer () {
}

public int getAnswerId() {
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return answerId;

}

public void setAnswerId(int answerId) ({
this.answerId = answerId;

}

public int getUserId() {
return userId;

}

public void setUserId(int userId) {
this.userId = userIld;

}

public int getQuestionId() {
return questionId;

}

public void setQuestionId(int questionId) {
this.questionId = questionId;
}

public LocalDate getAnswerDate () {
return answerDate;

}

public void setAnswerDate (LocalDate answerDate) {
this.answerDate = answerDate;

}

site.sqltrainer.model.Question

package site.sgltrainer.model;

public class Question {
private int id;
private String body;
private String answer;
private int categoryId;
private int questionRate;

public Question() {
}

public int getId() {
return id;

}

public void setId(int id) {
this.id = id;
}

public String getBody () {
return body;

}

public void setBody (String body) {
this.body = body;
}

public String getAnswer () {
return answer;
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}

public void setAnswer (String answer) {
this.answer = answer;

}

public int getCategoryId() {
return categoryld;

}

public void setCategoryId(int categoryId) {
this.categoryId = categoryIld;
}

public int getQuestionRate () {
return questionRate;

}

public void setQuestionRate (int questionRate)
this.questionRate = questionRate;

}

site.sqltrainer.model.QuestionCategory

package site.sgltrainer.model;
public class QuestionCategory {

private int id;

private String name;
private String description;
private String logoPath;

public QuestionCategory () {
}

public int getId() {
return id;

}

public void setId(int id) {
this.id = id;
}

public String getName () {
return name;

}

public void setName (String name) {
this.name = name;

}

public String getDescription() {
return description;

}

public void setDescription(String description)
this.description = description;

}

public String getLogoPath() {
return logoPath;

{

{
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}

public void setLogoPath (String logoPath) ({
this.logoPath = logoPath;
}

site.sqltrainer.model.User

package site.sgltrainer.model;
import java.time.LocalDate;

public class User {
private int id;
private String name;
private String login;
private String password;
private LocalDate regDate;
private int userRate;

public User () {
}

public User (String login, String password) {
this.login = login;
this.password = password;

}

public User (String name, String login, String password) {
this.name = name;
this.login = login;
this.password = password;

}

public int getId() {
return id;

}

public void setId(int id) {
this.id = id;
}

public String getName () {
return name;

}

public void setName (String name) {
this.name = name;

}

public String getLogin() {
return login;

}

public void setLogin(String login) {
this.login = login;
}

public String getPassword() {
return password;

}



public void setPassword(String password) {
this.password = password;

}

public LocalDate getRegDate () {
return regDate;

}

public void setRegDate (LocalDate regDate) {
this.regbDate = regDate;
}

public int getUserRate() {
return userRate;
}
public void setUserRate (int userRate) {

this.userRate = userRate;

}

site.sqltrainer.services.PasswordProtectorService

package site.sgltrainer.services;

import at.favre.lib.crypto.bcrypt.BCrypt;

/**
* Password hashing and checking it with the original
*/
public class PasswordProtectorService {
/**

public static String hashPassword(String password) {
String bcryptHashString = BCrypt.withDefaults() .
hashToString (13, password.toCharArray()):;
return bcryptHashString;
}

public static boolean isPasswordsEqual (String rawPassword, String
protectedPassword) {
BCrypt.Result result =
BCrypt.verifyer () .verify(rawPassword.toCharArray (), protectedPassword);
return result.verified;

}

site.sqltrainer.services.QueryService

package site.sgltrainer.services;
public class QueryService {

private static final String[] RESTRICTED OPERATIONS = {"INSERT",
"UPDATE", "DELETE", "TRUNCATE", "DROP", "ALTER", "CREATE", "GRANT"};

public static String parseQuery(String query) {
if (query.trim() .isEmpty()) {
return null;
} else {
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String newQuery = query.trim().replace(';', ' ");
for (String restrictedOperation : RESTRICTED OPERATIONS) {
if (newQuery.toUpperCase () .contains (restrictedOperation))

return null;

}

return newQuery;

histogram.js

// set the dimensions of the canvas
var margin = {
top: 20,
right: 20,
bottom: 70,
left: 40
br
width = 800 - margin.left - margin.right,
height = 400 - margin.top - margin.bottom;

// set the ranges

var x = d3.scale.ordinal () .rangeRoundBands ([0, width], .05);
var y = d3.scale.linear () .range ([height, 01);
// define the axis
var xAxis = d3.svg.axis()
.scale (x)
.orient ("bottom")
var yAxis = d3.svg.axis()
.scale (y)
.orient ("left")
.ticks (10);

// add the SVG element
var svg = d3.select ("#chart") .append("svg")
.attr ("width", width + margin.left + margin.right)
.attr("height", height + margin.top + margin.bottom)
// .attr ("viewBox", 'O 0 300 600")
.call (responsivefy)
.append("g")
.attr("transform",
"translate (" + margin.left + "," + margin.top + ")");

// load the data
d3.json ("/jsonData", function (error, data) {

data.forEach (function (d) {
d.answer date = d.answer date;
d.answer count = +d.answer_ count;

1)

// scale the range of the data

x.domain (data.map (function (d) {
return d.answer_ date;

1))

y.domain ([0, d3.max(data, function (d) {
return d.answer_ count;

1)

// add axis

svg.append("g")
.attr("class", "x axis")
.attr("transform", "translate(0," + height + ")")

{
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.call (xAxis)
.selectAll ("text")
.style("text-anchor", "end")

.attr("dx", "-.8em")
.attr ("dy", "-.55em")
.attr ("transform", "rotate(-90)");

svg.append ("g")
.attr("class", "y axis")
.call (yAxis)
.append ("text")
.attr ("transform", "rotate(-90)")
.attr("y", 5)
.attr("dy", ".7lem")
.style("text-anchor", "end")
.text ("answer_ count");
// Add bar chart
svg.selectAll ("bar")
.data (data)
.enter () .append ("rect")
.attr("class", "bar")
.attr("x", function (d) {
return x(d.answer date);
)
.attr ("width", x.rangeBand())
.attr("y", function (d) {
return y(d.answer count);
)
.attr("height", function (d) {
return height - y(d.answer count);

1)
1)

function responsivefy(svg) {
// get container + svg aspect ratio
var container = d3.select(svg.node () .parentNode),
width = parselnt (svg.style ("width")),
height = parselnt(svg.style("height")),
aspect = width / height;

svg.attr ("viewBox", "0 0 " + width + " " + height)
.attr ("perserveAspectRatio", "xMinYMid")
.call (resize);

d3.select (window) .on ("resize." + container.attr("id"), resize);

// get width of container and resize svg to fit it
function resize () {

var targetWidth = parselnt (container.style ("width"));

if (targetwidth > 800) {

targetWidth= 800;

}

svg.attr ("width", targetWidth);

svg.attr ("height", Math.round(targetWidth / aspect));

site.sqltrainer.controllers. TestRun

package site.sgltrainer.controllers;

import org.apache.http.Consts;
import org.apache.http.NameValuePair;
import org.apache.http.client.entity.UrlEncodedFormEntity;

86



import
import
import
import
import
import
import
import
import
import

import
import
import

import

public

87

org.apache.http.client.methods.CloseableHttpResponse;
org.apache.http.client.methods.HttpGet;
org.apache.http.client.methods.HttpPost;
org.apache.http.impl.client.CloseableHttpClient;
org.apache.http.impl.client.HttpClients;
org.apache.http.message.BasicNameValuePair;
org.junit.jupiter.api.AfterAll;
org.junit.jupiter.api.BeforeAll;
org.junit.jupiter.api.Test;

spark.Spark;

java.io.IOException;
java.util.ArrayList;
jJava.util.List;

static org.junit.jupiter.api.Assertions.assertEquals;

class TestRun {

@BeforeaAll
public static void setup() {

}

SparkServer.main (null);

@AfterAall
public static void tearDown () throws Exception {

}

Thread.sleep (1000) ;
Spark.stop () ;

@Test
public void testGetMainPage () throws IOException {

}

SparkServer.getMainPage () ;

CloseableHttpClient httpClient = HttpClients.custom() .build();
HttpGet httpGet = new HttpGet ("http://localhost:8888/mainPage");
CloseableHttpResponse response = httpClient.execute (httpGet);
int statusCode = response.getStatusLine () .getStatusCode();
assertEquals (200, statusCode);

@Test
public void testGetLoginPage () throws IOException {

}

SparkServer.getLoginPage () ;

CloseableHttpClient httpClient = HttpClients.custom() .build();
HttpGet httpGet = new HttpGet ("http://localhost:8888/login");
CloseableHttpResponse response = httpClient.execute (httpGet);
int statusCode = response.getStatusLine () .getStatusCode();
assertEquals (200, statusCode);

@Test
public void testPostLoginPage () throws IOException {

SparkServer.postLoginPage () ;

CloseableHttpClient httpClient = HttpClients.custom() .build():;
List<NameValuePair> form = new ArrayList<>();

form.add (new BasicNameValuePair ("login", "TestUser"));
form.add (new BasicNameValuePair ("password", "TestUser"));
UrlEncodedFormEntity entity = new UrlEncodedFormEntity (form,

Consts.UTF_8);

HttpPost httpPost = new HttpPost ("http://localhost:8888/login");
httpPost.setEntity(entity);

CloseableHttpResponse response = httpClient.execute (httpPost);
String location = response.getFirstHeader ("Location") .getValue();
int statusCode = response.getStatuslLine () .getStatusCode();
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assertEquals (302, statusCode);
assertEquals ("http://localhost:8888/cabinet", location);
}

@Test

public void testGetRegistrationPage () throws IOException {
SparkServer.getRegistrationPage () ;
CloseableHttpClient httpClient = HttpClients.custom() .build():;
HttpGet httpGet = new HttpGet ("http://localhost:8888/register");
CloseableHttpResponse response = httpClient.execute (httpGet);

int statusCode = response.getStatusLine () .getStatusCode();
assertEquals (200, statusCode);
}

@Test

public void testPostRegistrationPage () throws IOException {
SparkServer.postRegistrationPage () ;
CloseableHttpClient httpClient = HttpClients.custom() .build();

List<NameValuePair> form = new ArrayList<>();

form.add (new BasicNameValuePair ("login", "AutoTestUser"));
form.add (new BasicNameValuePair ("name", "AutoTestUser"));
form.add (new BasicNameValuePair ("password", "AutoTestUser"));

UrlEncodedFormEntity entity = new UrlEncodedFormEntity (form,

Consts.UTF_8);

HttpPost httpPost = new HttpPost ("http://localhost:8888/register");
httpPost.setEntity(entity);

CloseableHttpResponse response = httpClient.execute (httpPost);
String location = response.getFirstHeader ("Location") .getValue();
int statusCode = response.getStatusLine () .getStatusCode();
assertEquals (302, statusCode);
assertEquals ("http://localhost:8888/mainPage", location);

}

@Test

public void testGetCabinetPage () throws IOException {
CloseableHttpClient httpClient = HttpClients.custom() .build();
executelogin (httpClient) ;
SparkServer.getCabinetPage () ;
HttpGet httpGet = new HttpGet ("http://localhost:8888/cabinet");
CloseableHttpResponse response = httpClient.execute (httpGet);
int statusCode = response.getStatusLine () .getStatusCode() ;
assertEquals (200, statusCode);

}

@Test

public void testGetCategoriesPage () throws IOException ({
CloseableHttpClient httpClient = HttpClients.custom() .build();
executelogin (httpClient) ;
SparkServer.getCategoriesPage () ;
HttpGet httpGet = new HttpGet ("http://localhost:8888/categories");
CloseableHttpResponse response = httpClient.execute (httpGet);
int statusCode = response.getStatuslLine () .getStatusCode()
assertEquals (200, statusCode);

}

@Test

public void testGetJsonData () throws IOException {
CloseableHttpClient httpClient = HttpClients.custom () .build();
executelLogin (httpClient) ;
SparkServer.getJdsonData() ;
HttpGet httpGet = new HttpGet ("http://localhost:8888/jsonData");
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CloseableHttpResponse response = httpClient.execute (httpGet);
int statusCode = response.getStatusline().getStatusCode()
assertEquals (200, statusCode);

}

@Test

public void testGetSchemaPage () throws IOException {
CloseableHttpClient httpClient = HttpClients.custom() .build();
executelLogin (httpClient) ;
SparkServer.getSchemaPage () ;
HttpGet httpGet = new HttpGet ("http://localhost:8888/schema");
CloseableHttpResponse response = httpClient.execute (httpGet);
int statusCode = response.getStatusLine () .getStatusCode();
assertEquals (200, statusCode);

}

@Test

public void testViewCategory () throws IOException {
CloseableHttpClient httpClient = HttpClients.custom () .build():;
executelLogin (httpClient) ;
SparkServer.viewCategory () ;
HttpGet httpGet = new

HttpGet ("http://localhost:8888/viewCategory?id=1") ;

CloseableHttpResponse response = httpClient.execute (httpGet)
int statusCode = response.getStatusLine () .getStatusCode () ;
assertEquals (200, statusCode);

}

@Test

public void testViewQuestion () throws IOException {
CloseableHttpClient httpClient = HttpClients.custom() .build();
executelogin (httpClient) ;
SparkServer.viewQuestion () ;
HttpGet httpGet = new

HttpGet ("http://localhost:8888/viewQuestion?id=34");

CloseableHttpResponse response = httpClient.execute (httpGet);
int statusCode = response.getStatusLine () .getStatusCode();
assertEquals (200, statusCode);

}

@Test
public void testPostAnswer () throws IOException {
CloseableHttpClient httpClient = HttpClients.custom () .build():;
executelogin (httpClient) ;
SparkServer.viewQuestion () ;
HttpGet httpGet = new
HttpGet ("http://localhost:8888/viewQuestion?id=34");
httpClient.execute (httpGet) ;
SparkServer.postAnswer () ;
List<NameValuePair> form = new ArrayList<>();
form.add (new BasicNameValuePair ("query body", "select * from emp"));
UrlEncodedFormEntity entity = new UrlEncodedFormEntity (form,
Consts.UTF_8);
HttpPost httpPost = new HttpPost ("http://localhost:8888/postAnswer");
httpPost.setEntity(entity);
CloseableHttpResponse response = httpClient.execute (httpPost);
int statusCode = response.getStatusLine () .getStatusCode();
assertEquals (200, statusCode);
}

private void executelLogin (CloseableHttpClient httpClient) throws
IOException {
SparkServer.postLoginPage () ;
List<NameValuePair> form = new ArrayList<>();



form.add (new BasicNameValuePair ("login", "TestUser"));

form.add (new BasicNameValuePair ("password", "TestUser"));

UrlEncodedFormEntity entity = new UrlEncodedFormEntity (form,
Consts.UTF_8);

HttpPost httpPost = new HttpPost ("http://localhost:8888/login");

httpPost.setEntity(entity);

httpClient.execute (httpPost) ;

}

public static class SparkServer ({

private static final MainPageController MAIN PAGE CONTROLLER = new
MainPageController () ;

private static final LoginController LOGIN CONTROLLER = new
LoginController () ;

private static final RegistrationController REGISTRATION CONTROLLER
new RegistrationController();

private static final CabinetController CABINET CONTROLLER = new
CabinetController();

private static final TaskController TASK CONTROLLER = new
TaskController () ;

public static void main(String[] args) {
Spark.port (8888) ;
Spark.threadPool (1000, 1000, 60000);
}

//mainPage
public static void getMainPage () {

Spark.get ("/mainPage", MAIN PAGE CONTROLLER.getMainPage) ;
}

//login
public static void getLoginPage () {

Spark.get ("/login", LOGIN CONTROLLER.getLoginPage) ;
}

public static void postLoginPage () {
Spark.post ("/login", LOGIN CONTROLLER.tryToLogin) ;
}

//registration
public static void getRegistrationPage () {
Spark.get ("/register",
REGISTRATION CONTROLLER. getRegistrationPage) ;
}

public static void postRegistrationPage () {
Spark.post ("/register",
REGISTRATION CONTROLLER.registrationProcess);
}

//cabinet
public static void getCabinetPage () {

Spark.get ("/cabinet", CABINET CONTROLLER.getCabinetPage);
}

public static void getJsonData() {
Spark.get ("/jsonData", CABINET CONTROLLER.getJsonData);
}

public static void getCategoriesPage () {
Spark.get ("/categories", CABINET CONTROLLER.getCategoriesPage);
}
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public static void getSchemaPage () {

Spark.get ("/schema", CABINET CONTROLLER.getSchemaPage) ;
}

//tasks
public static void viewQuestion () {

Spark.get ("/viewQuestion", TASK CONTROLLER.viewQuestion);
}

public static void viewCategory () {

Spark.get ("/viewCategory", TASK CONTROLLER.viewCategory);
}

public static void postAnswer () {

Spark.post ("/postAnswer", TASK CONTROLLER.postAnswer) ;
}
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