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MNEPEJIK IPUMHATUX CKOPOUYEHbD

BbJI — 6a3a gjanmx
CYB/l — cuctema ynpaBiiHHs 0a3aMu TaHUX

MV C Controller — Model-View-Controller



BCTYII

AKTyaJIbHICTb. Y Cy4acHOMY CBITI Ta B Halll Yac AIMCHO aKkTyajabHE MUTaHHS
1U(POBOroO YHIBEPUTETY.

3apa3 Bcs iH(popMallis 3HAXOAUTHCS B IHTEpHETI 1 moTrpebda B Takomy BeO-
JOJATKy JIHCHO €.

Bynp-sika mroauHa - O0ynb-TO CTYNEHT, a00 K BHKJIaJad, MOBUHHA MAaTH JOCTYI
MOJAMBUTUCS CBIM PO3KJIAJ YPOKiB, HE BUXOASYH 3 IOMY, IO B IAHOMY MPOEKTI 1 Oyie
peaizoBaHo.

MeTow0 TUNJIOMHOI PoOOTH € MOKpAIIEHHSI POOOTH BUUTENIB Ta CTYJICHTIB, a
KOHKPETHO — CIIPOIICHHS OTPUMaHHS PO3KIIAy MPEIMETIB, K I CTYACHTIB, TaK i
TSI BUMTEINIB.

O0'eKkT n0caiTuKeHHsI: TTporpaMHe 3a0e3nedeHHs I peaizalii mudpoBoro
YHIBEPCUTETY.

IIpeamer nocJiaskeHHsi: B€O-TPOCKT Ha MOBI MpOTpaMyBaHHS Java

I'any3b 3acrocyBanHsl. [laHuii MpoOeKT MOXe Oy BUKOPHUCTAH Y OyIb-IKOMY

YHIBEPCUTETI CBITY.



PO3/ILI 1. AHAJII3 TPEJMETHOI OBJIACTI

1.1. Amnajui3 norpedu nuu(ppoBOro yHiBepcTUTETY

[ToTpeba y urdppoBOoMy yHIBEpPCUTETI O€3YMOBHO BEJIMKa, OCOOJIMBO B HAI Yac,
KOJIMBC1 CTYJICHTH BYaThCA BJOMa Ta 0arato BUMTENIB BUYTh JUCTAHIIIIHO.

Konu npoxoasTe 3aHHATS OHJAWH, TO OyAb-SIKHA CTYJIEHT MOBUHEH MAaTH
JOCTYT JOPO3KJIaay / OLIHOK, B I[IJIOMY CBOE€] YCITIIITHOCTI.

JliticHo, y BCIX YHIBEpCHTETaxX YKpaiHu, MpUHANMHI, y MPOBITHUX, 11 CAWTH,
TOOTOIIM(POBI YHIBEPCUTETI, €.

be3 mudpoBoro yHiBepCcUTETY CKIAIHO YSABUTH Oyab-sIKUWA 3aKiaj, TOMY IO
3apa3yce B IHTEpHETI Ta Bcs 1HGOpMAIIis 010 YHIBEPCUTETY MOBUHHA OYTH TaKOXK B

1HTEPHETI.

1.2.  OcHoBHi 3aco0u po3po0ku HU(PPOBOro YHiBEPCUTETY

Java - o0'ekTHO-Opi€eHTOBaHa MOBa NpOrpaMmyBaHHs, BimymeHa 1995 poky
KoMmaHi€er «Sun Microsystems» sik OCHOBHUI KOMIIOHEHT Tiatdopmu Java. 3 2009
pPOKy MOBOIO 3aiimMaeTbcs kommanis «Oracle», ska Toro poky Ilpmmbait «Sun
Microsystemsy. B odiniiiniii peanuzanuu Java-nporpaMmu KOMIUTIOIOThCS Y OalT- KO/,
SAxuii mpu BIKOHAHHI IHTEPIPETYETHCS BIPTyalbHOI MAIIMHOIO JJII KOHKPETHOI
m1aThopMHU.

IntelliJ IDEA - inTerpoBane cepeioBHIie PO3POOKH MTPOTPAMHOT0 3a0e3ICUCHHS
JU1s10araTb0X MOB TIporpaMmyBaHHs, 30kpema Java, JavaScript, Python, po3poGnena
Kommaxiero JetBrains.,

Spring Framework - 1ie nporpamuuii kapkac (ppeiiMBOpK) 3 BiIKPITIM KOJIOM Ta
KOHTEHHEPH 3 MATPIMKOIO 1HBEpCii ynpaBimiHHS s maTtdopmu Java.

OcHoBHi ocobnuBocTi Spring Framework moryt OyTi BikopicTaHl Oyab-sSKiM

J0JIaTKOM Java, HO € po3IIMpeHHS IS cO3/1aHus BeO-101aTKiB Ha tuiatdopmi Java EE.
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HesBaxkaroui Ha 1e, Spring Framework HE HaBp'sizye sikoich KOHKpETHOI Moeni
nporpamyBaHHs, Spring Framework cTaBmm nomyJiasipHUM B CHUIBHOTI Java sk
anpTepHaTHBa, a00 naxke JJOITOBHEHHSI moneni Enterprise JavaBean (EJB).

Spring Boot - komiutekcHuE (HPEHMBOPK UIsE CTBOPEHHS 1 3aIlyCKy JOAATKIB 3
MIHIMAJIbBHUMH 3YCWJUISIMU 1 HacTpodkamu. Lleii Moaynp AUIMTBCS Ha JBa CTEKa:
3acuoBanuii Ha APl cepsiietiB Spring MV C i peaktusuuii Spring WebFlux.

Spring WebFlux - Be6-miargopma, cTBOpeHa, 100 IO MaKCUMyMy
BUKOPUCTOBYBATHU TIEPEBar Cy4YacHUX OaratosepHUX IMPOIEecopiB 1 00pobiaTu
BEJIMYE3HY KIJIbKICTh OJJHOYACHUX MIAKIIOYEHb.

Spring MVC mobyznoBanuii Ha APl cepmieriB 1 BUKOPUCTOBYE apXiTEKTypy
CHHXPOHHOTO OJIOKYIOUOTO BBOJIy-BHUBOJY 3 MOJAEIUTIO «OJIMH 3aITUT HA TIOTIK.

Spring Boot 1o3BoJisie BaM JIeTKO CTBOPIOBATH MOBHOIIHHI, BUPOOHUYOTO KJ1acy
Spring-monaTku, mMpo sKi MOXKHA CKa3aTu - "mpocTo 3amyctu”. Mu BKIFOUWIH Spring-
maThopMy 1 CTOPOHHI 010110TEKH, 1100 BU MOTJIM 3aITyCTUTH 3 MIHIMYM 3YCHILISIMH.
binbmocti Spring Boot monaTkiB moTpiOHO 30BCiM MajiieHbka SPring-koHdirypartis

MosxuBocti Spring Boot :

- CTBOpEHHS MOBHOLIIHHUX SPring 101aTKiB

- BOynosanuit Tomcat abo Jetty (He notpiOHo yctanoBkr WAR daiiniB)

- 3abe3neuye ‘'mouatkoBi' POMs mms  chpomenHs Bamioi  Maven
KOH(Iiryparii

- ABTomaTruHa KOH]ITYpipaltis SPring Koiu 1me MOKJIHBO

- 3abe3neuye TAKUMU MOKIIUBOCTSIMU, SIK METPUKHU, MOHITOPUHT CTaHAMH 1
po31MpeHa KoHPiryparuis

- AbcomtoTHO 6e3 renepariii koay 1 6e3 Hanucanus XML xondiryparii

Spring Boot cTBopeHuid, 100 TOMOMOITH MPOrpaMicTaM MPUCKOPUTH MPOIIEC
po3poOku. Bin no3Boisie mo30yTHCS BiJ TPYAOMICTKOI MOYATKOBOI YCTAHOBKH 1
HACTPOMKHU CepeIOBUILA PO3TOPTAHHS.

OcnoBHi niepeBaru Spring Boot:

- [IBuKa 1 Jlerka po3poOKa J0JaTKiB Ha OCHOBI SPring.

- ABTOM BCiX KOMIIOHEHTIB JJIs1 I01aTKa SPring BUPOOHUYOTO PiBHSL.
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- ['otoBi BOymoBani cepBepu (Tomcat, Jetty 1 Undertow), 1o
3a0e3MeuyIoTh -[PUCKOPEHE 1 OUTbII IPOJYKTUBHE PO3TOPTaHHS JOJATKIB.

- HTTP end-points, 1o 103BOJSIOTH BBOAWUTH BHYTPIlIHI (YHKIT
pOrpaMH, Taki IKIMOKa3HUKH, CTaH 3/I0POB'S Ta IHIIII.

- BincyTHicTs koH(Iirypamii XML.

- Benuuesnuii BuOip IUIariHiB, IO MOJETIIYIOTH POOOTY PO3POOHUKIB 3
BOyZ0BaHUMH 0a3aMu JJaHUX 1 0a3aMu JaHUX B MaM'ATI.

- Jlerkwmii jocTy1 jo 60a3 gaHuX i ciaykOam depr, TakuM sik MySQL, Oracle,
MongoDB, Redis, ActiveMQ i ix1mmmM.

- [TaBHe iHTErpallis 3 EKOCHCTEMOIO Spring.

- Benuke criBTOBapuCTBO 1 0€3J114 HABYAIBHHUX MPOTPaM, 0 TMOJIETIIYIOTh
O3HaNOMIJICHHS.

Henonixu Spring Boot:

- BincyTHicTh KOHTPOJIIO. Spring Boot CTBOPIOE oe3iu
HEBUKOPHCTOBYBAHHX 3JICKHOCTEH, IO MPHU3BOAMUTH 10 BEIUKOMY pO3Mipy (aiimy
pO3ropTaHHS.

- Cxiamuuii 1 TPYIOMICTKHMN TIpOlleC TEpEeTBOPEHHS 3acTapiioro ado
icHyrouoronpoekty Spring B gogatku Spring Boot.

- He mimxomute mnms wmacmrtaOHUX TmpoekTiB. Ha mymky Oarathox
PO3pOOHUKIB, HE3BAXKAIOUM HA BIJICYTHICTH MpoOiieM mpu poOOTi 3 MiKpocepBicami,
Spring BootHe miaxoauTh Ij1s1 CTBOPEHHS MOHOJITHUX TOJATKIB.

Spring Security - e ¢peliMBOpK, kUil CHOKyCOBaHMN Ha 3a0€3MEUYCHHS 5K
ayTeHTu(ikauii, Tak 1 aBTopu3amii B Java-momatkax. Sk 1 Bci Spring NpOEKTH,
CIpaBxHs cuia SPring Security B Tomy, mo BiH MOXXe OyTH JIETKO JOIIOBHEHUH 3a
noTpiOHe (QYHKIIIOHATIOM.

MoskauBocti Spring Security :

- KomMmriekcHa 1 po3mUpIOeEThCS MIATPUMKA AK ayTeHTh(ikamii, Tak i
aBTOpHU3aIlii

- 3axuct Bim artak Tumy (ikcaris cecii, KIKIKEKIHT, MIDKCAHTOBHIA

migpoOKa3anuTy 1 iH.
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- Iarerpamis 3 Servlet API

- [arerparis 3 Spring Web MVC npu HeoOXiaHOCTI

3aBasku SpringSecurity y MpOEKTI HajamToBaHa po0OOTa 3 CYTHOCTSIMH —
takuMH, K Teacher ta Student.

Jliist boro Tpeba moaaTH y MPOEKT 2 KJIacH, K 5 1 3pO0uB :

@Service

public class CustomUserDetailsService implements UserDetailsService {

@Autowired

private TeacherService teacherService;@Autowired

private StudentService studentService;

@Override

public UserDetails loadUserByUsername(String username) throws

UsernameNotFoundException {

Student student = studentService.findByLogin(username);if (student '= null) {

return new CustomUserDetails(student.getStudentLogin(),
student.getStudentPassword(), student.getStudentRole());
}else {

Teacher teacher = teacherService.findByLogin(username);if (teacher != null) {
return new CustomUserDetails(teacher.getTeacherLogin(),

teacher.getTeacherPassword(), teacher.getTeacherrole());

}
}

throw new UsernameNotFoundException(**User
found"");

}

public class CustomUserDetails implements UserDetails {

+ username + not

private String username;private String password;
private Collection<? extends GrantedAuthority> authorities;

public CustomUserDetails() {
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super();

}

public CustomUserDetails(String username, String password, String role) {
this.username = username;

this.password = password;

List<GrantedAuthority>  grantedAuthorities = new  ArrayList<>();
grantedAuthorities.add(new  SimpleGrantedAuthority(role)); this.authorities =
grantedAuthorities;

¥

@Override

public Collection<? extends GrantedAuthority> getAuthorities() {
return authorities;

by

@Override

public String getPassword() {

return password;

¥

@Override

public String getUsername() {

return username;

¥

@Override

public boolean isAccountNonExpired() {
return true;

by

@Override

public boolean isAccountNonLocked() {
return true;

}
@Override
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public boolean isCredentialsNonExpired() {
return true;

¥

@Override

public boolean isEnabled() {

return true;

¥
ks

Ta xmac SecurityConfig, ne 1 omnucyroTbess mnpasmwia noctymy URL
@EnableWebSecurity

public class SecurityConfig extends WebSecurityConfigurerAdapter {

@Override

protected void configure(HttpSecurity http) throws Exception {http

.authorizeRequests().antMatchers(**/**, **/login**,"/studentViews/students",

""/teacherViews/teachers", ""/lessonViews/lessons™,
"/groupViews/groups').permitAll().antMatchers(**/teacherViews/**'").hasRole("'T
EACHER™)

.antMatchers("'/studentViews/**'").hasRole(""STUDENT"")

.anyRequest().authenticated()

.and().formLogin()

.and()

Jlogout().logoutRequestMatcher(new
AntPathRequestMatcher(**/logout™)).logoutSuccessUrl(*'/*");

http.exceptionHandling().accessDeniedPage(**/accessDeniedPage"’);

by

@Override

protected void configure(AuthenticationManagerBuilder auth) throws

Exception

{

auth.authenticationProvider(authProvider());
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}
@Bean

public UserDetailsService userDetailsService() {

return new CustomUserDetailsService();

¥

@Bean

public DaoAuthenticationProvider authProvider() {

DaoAuthenticationProvider authProvider = new DaoAuthenticationProvider();
authProvider.setUserDetailsService(userDetailsService());
authProvider.setPasswordEncoder(NoOpPasswordEncoder.getinstance());

return authProvider;

¥

HTML i CSS - me nmBa OCHOBHI IHCTpYMEHTH, SIKI HEOOXiIHI mpu PoOOTI 3
mabJIoHaMH CalTy.

HTML - cranmaptu3oBaHMii MOBY MporpamMyBaHHSI JOKYMEHTIB. binbiiicTh
CTOPIHOKMICTSATH orrc po3MiTku Ha MOBI HTML. [ammmu cnoamu, HTML Bu3nagae
CTPYKTYpy BMicty ctopinku. Hanpuknan, came B HTML 3agatorbes 3aronoBku i
a63a1u, 300pa>keHHS 1 T.J.

CSS - moBa TaOIHIIh CTUITIB, SIKHUH JO3BOJISIE TPUKPITUTFOBATH CTUITH (HATTPUKJIIA],
mpudTH 1 KOMIpP) 10 CTPYKTYPOBAHUX JTOKYMEHTIB (HANPUKIaA, O BUILE3a3HAYECHUX
nokymeHTiB HTML). IIpocrime kaxy4n, ocHoBHe mpu3HadeHHs CSS - ommcyBatu
0(OpMIICHHS 30BHIIIHHOTO BUTJISTY KOHTECHTY.

Takum umHoOM, sikmio HTML motpiben ans toro, mo0O omucaTH, sika came
iH(DOpMaIlisi B IKOMY MOPSAKY TOBUHHA BUBOAUTHCS Ha cTOpiHIll, To CSS po3mmproe
MoxuBicTh HTML 1 103BOJIsI€ 3MiHIOBAaTH KOJIBOPH, IPUGTH, (POH 1 T.1.

baza oanux (B/]) — 1ue opraHizoBaHa CTPyKTypa, sKa MpU3HA4YeHa s
30epiraHHs, 3MiHH Ta OOpOOKM B3a€EMO3AJICKHOI 1H(OpMAIlli, MEePEeBaKHO BEITHKUX
00cHriB.

BJI BUKOPUCTOBYIOTH JJIsl AMHAMIYHUX CANTIB 3 BEJIMKUMH 00CsiraMu (1HTEpHET-

MarasuH, IOpTaJl, KOPIIOPaATUBHUI CalT).
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baza manux — 1e neBHui HAOIp JaHUX, SKI MOB'S3aHI MK COOOKO CIUJIBHOIO
03HaK0I0a00 BJIACTUBICTIO, Ta BIOPSAIKOBAHI, HAMPUKIIA[, 32 aja(paBiTOM.

O0'enHaHHs BETMKOI KITLKOCTI IaHUX B €AMHY 0a3y gae 3Mory it GopMyBaHHS
Oe3miui Bapiamii rpynyBaHHS 1HGopMallii — OCOOMCTI JaHi KII€HTa, 1CTOPIA
3aMOBJIEHb, KaTaJIOT TOBapiB Ta OyIb-110 1HILIE.

I'onoBHotO nepeBaroto bJ/] € MIBUAKICT, BHECEHHS Ta BUKOPUCTAHHS MOTPIOHOT
iHpopmarlii. 3aBagKU CHEIlalbHUM aJIrOpUTMaM, $IKI BUKOPUCTOBYIOThCS A 0a3
JAHUX, MOXHA JIETKO 3HAXOJUTH HEOOXIIHI TaH1 BChOT'O 3a JICKIIbKa CeKYH 1. TaKoXB
0a3i TaHMX ICHY€ NEeBHUH B3a€MO3B'S30K 1H(OpMAIlii: 3MiHAa B OJJHOMY PSJIKY MOXKE
CIIPUYMHUTHU 3MIHU B IHIIUX pAJIKAX — II€ JOMoMarae MnpamroBaTi 3 1HPOPMAIlIEIO
MPOCTIIIE 1 MIBUIIE.

IIpu3nauenns. basu manux ;s calfTiB Aal0Th 3MOTy 30epiratu iHGopMallio,
10 BUTJISIJIAE SIK 3B's13aH1 Mixk 00010 Tabuil. Came B b/] 30epiratoTbcst Bcsi HEOOXiHA
Ta KopucHaiHdopmMallis ajag QyHKIIOHYBaHHS callTy (KJIIEHTCBHKI JlaHi, Mpanc-JIucCT,
CITMCOK TOBapiB).

100 cTBOpUTH 3anUT 10 0a3M JaHUX YacTO BUKOPUCTOBYIOTH Structured Query
Language. SQL nae 3Mory momaBaTH, peAaryBaTd Ta BHIANATH 1HGOpPMAIIiIO, IO
MICTUTBHCA Y TaOJIULSX.

[Tin wac mporpaMmyBaHHS CalTIiB BUKOPUCTOBYIOTh Pi3HI CHCTEMH YIIPaBIIHHS

BJI. 1o ocHoBaux CYB/I, BITHOCSTH:

. 00'eKTHO-peIIAIIfHA CUCTeMa ynpaBiiHHA Oaszamu jganux Oracle
Database;

. BUJTbHA CUCTEMA YTIpaBJiHHA Oazamu qaHux PostgreSQL;

. cucreMa kepyBaHHs 6azamu jganux Microsoft SQL Cepsep;

. BUIbHA CUCTEMA yIpaBiiHHsa 6azamu gqanux MySQL;
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Taki cucTeMU yIpaBIiHHSA BIAPI3HAIOTHCS IEHTPAII30BaHOI O0OPOOKOIO
3aMuTiB,3a0€3MeUyI0Th HAIHHICTh, JOCTYIHICTh Ta 0e3neky b/I.

HaiiGinpm momynsipHoto cucteMoro ynpasiinasg € MySQL, Bona gae 3pyunuit
JOCTyM Jjis1 ynpaBiainHag bJl Ta miaTpumye BeIMKY KUTbKICTh TaOIUIb PI3HUX THITIB.

Cucmemu ynpaeninus 6azamu OaHux

CVE]] — ue niporpaMHi 3aco0H, sIKi BUCTYIIAIOTh TocepeHUKOM Mix BJI Ta ii
KOpPUCTYBauaMH. 3aBASKA CYKYIHOCTI MOBHHMX Ta mporpamHux 3aco0iB, CYBJI
CIPUSIOTh CTBOPCHHIO, BEJEHHA Ta CIHUIBHOTO BHUKOpHcTaHHS bJ[ pizaumu
KOPUCTYBa4yaMH.

Cyuacna nporpama CYBJl cknagarotecst 3 sanapa, mpouecopy MoBu b/,
MiJICUCTEMHU MIATPUMKH 4Yacy BHUKOHAHHS Ta CEPBICHHX IIporpam, sIKi HaJaloTh
JI0JIATKOB1 MOKJIMBOCTI /17151 00CITyrOBYBaHHs 1H(GQOPMAIIITHUX CUCTEM.

SQL (anrn. Structured query language - «MOBa CTPYKTYpOBaHUX 3alHTIBY) -
NEKJIapaTUBHUN MOBY MIpOrpaMyBaHHs, 3aCTOCOBYBAHU JIJIsi CTBOPEHHSI, MOAU(IKAIIiT
Ta yIPAaBJIIHHS JAHUMU B PEJSLiNHINA 0a3l JaHUX, KEPOBAHOT BiIMOBIIHOIO CUCTEMOIO
yOpaBIiHAS 0a3aMu JaHUX.

€, nepi 3a Bce, iHPOPMAIIHHO-TOTIYHUM MOBOIO, TTPU3HAYEHUM JIJIsi OIHCY,
3MIHM 1BMJIyYE€HHS JaHUX, 110 30epiraroThCs B pensuiiHuX 0azax ngaHux. SQL
BBAXKAETHCSI MOBOIO TPOTPaMyBaHHS, B 3araJlbHOMy BHMaAKy (0€3 psiay CcydacHHUX
PO3IIUPEHB) Hee THIOPUHT-TIOBHUM, aJIe pa30M 3 THM CTaHIapT MOBH CIieln]ikaIliero
SQL / PSM niepenbavyae MOKIUBICTH HOTO MPOLIEAYPHUX POSITUPECHb.

Cnouatky SQL 6yB OCHOBHUM CIOCOOOM POOOTH KOPUCTYBaya 3 6a3010 JaHUX 1
JI03BOJISIB BUKOHYBAaTH HAaCTyTHUU HaOip onepartiii:

- CTBOPCHHS B 0a3i JaHUX HOBOI TaOJIMIIL;

- JI0IaBaHHSI B TAOJIUITFO HOBUX 3aIHCIB;

- 3MIHa 3aIKCIB;

- BHUJIAJIEHHS 3aIIUCIB;

- BUOIpKa 3amuciB 3 OAHIET ab0 JEKUIbKOX TaOiuilh (BIAMOBIIHO 10
32JIaHOTOYMOBOIO);

- 3MiHa CTPYKTYp TaOJIHIIb.
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3rogom SQL ycknaaHuBCS - 30araTUBCS HOBUMM KOHCTPYKIISIMU, 3a0€3MeUnB
MO>KJIMBICTh ONKCY Ta YIPaBJIIHHA HOBUMH 30epeXeHUMH 00'ekTamu (HampHKiIai,
1HJICKCH, YSBJICHHSI, TPUTEPH 1 TPOIEypH) - 1 cTaB HAOyBaTU pUC, BIACTHBI MOBaM
porpaMyBaHHS.

IIpu Bcix cBoix 3MiHax SQL 3anuinaerbcs HAUNOIMMPEHIIIUM JIHIBICTUYHUM
3ac000M JIJ1s1 B3a€EMO/I1i TPUKIIAAHOTO MPOTPaMHOTO 3a0e3neueHHs 3 0a3amMu 1aHux. Y
Toil ke yac cydacHi CYB/], a Takox iH(popMalliifHi CUCTEMH, 10 BUKOPUCTOBYIOTh
CYB/I, HagatoTh KOPUCTYBau€Bl PO3BUHEHI 3aCO0U Bi3yaJIbHOTO MTOOYIOBH 3aITUTIB.

Moga ctpykTypoBanux 3anutiB (SQL), sk MU BCi 3HaEMO, € MOBOIO 0a3u TaHUX,
3a JIOTIOMOIOI0 SIKOi MM MOKEMO BHKOHYBAaTH MEBHI Omeparlii 3 iCHyIOUOw 0a3o0ro
JTAaHUX,a TAKOK MU MOKEMO BUKOPHCTOBYBATH ITI0 MOBY JIJIsI CTBOPEHHS 0a3u JIaHUX.
SQL BukopucTOBYE€ MeBHI KoMaHau, Taki sk "CtBoputn", "Binnyctutu", "BeraButn"
TOIIO JIJIi BAKOHAHHS HEOOX1THUX 3aBJIaHb.

i komanau SQL B 0cCHOBHOMY NOAUISIFOTHCS HA YOTHPH KaTEropii:

- DDL - moBa BU3Ha4YEHHS JaHUX

- DQI - moBa 3anuTiB gJaHUX

- DML - MoBa kepyBaHHS JaHUMHU

- DCL - MOBa KOHTPOJIIO TaHUX

DDL (Moga Bu3znauenHs ganux): DDL a0o MoBa Bu3HaueHHs JaHUX (PaKTUYHO
ckiamgaeTbes 3 komana SQL, ski MOKHAa BUKOPHUCTOBYBATH JUIsl BU3HAUCHHS CXEMU
0a3u ganmx. BiH mpocro wmae cmpaBy 3 ommcamMu CcxXeMH 0Oa3d  JaHuX 1
BUKOPHUCTOBYETHCS JJIsI CTBOPEHHS Ta Moau]iKkallii CTpyKTypH 00'€KTiB 6a3u JaHUX Y
0a3i JaHuX.

[Tpuxnanu komana DDL:

CREATE - BUKOpPUCTOBYETHCS JJIsi CTBOpPEHHs 0a3u jgaHuUX abo ii 00’€KTiB
(Hanpukiaj, Tabauil, IHIeKCYy, PYHKIII, TOJaHb, TPOLIEAYPH 30epiraHHs TaTPUTEPIB).

DROP - BHUKOpPHUCTOBYETBCS JJIs BUAaAeHHs 00’ €kTiB 3 0a3m gaHux.ALTER -
BUKOPHUCTOBYETHCS JIJIsl 3MIHU CTPYKTYpH 0a3u JaHUX.

TRUNCATE - BUKOPHCTOBYETHCS IJIsi BUAAJICHHS BCIX 3amuCIB 13 TaOmwMIli,

BKJIFOYAIOYH BC1 MPOO1IH, BUALIEHI JJIs 3aITUCIB.
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KOMEHTAP - BUKOpUCTOBY€ETBCS JJIS 1OJaBaHHS KOMEHTapiB J0 CIOBHUKA
nanux.RENAME - BukopucToByeThCs 1Sl epeiMeHyBaHHs 00'€KTa, 1110 ICHY€E B 0a3i
JTAHHX.

DQL (MoBa 3anuTIB 1aHUX ):

Oneparopu DQL BUKOPHUCTOBYIOTHCS JUIsl BUKOHAHHS 3alUTIB MO0 JAHUX B
o0'extax cxemu. [Ipu3nauenns komanau DQL - oTpumaTy eske BITHOIICHHS CXEMHU
Ha OCHOBI IepeAaHoro iif 3anuTy.

[Tpuxmanx DQL:

SELECT - BUKOPHCTOBYETHCS JUIsl OTPUMAaHHS JaHUX 3 643U JaHUX.

DML (moBa wManinynamii manumu): Komanau SQL, ki 3aiiMaroTbes
MaHIMyJIOBAaHHIM JTaHUMHU, HasBHUMHU B 0a3i naHmx, Hajexkats DML a6o MoBoro
MaHIMyJISIIT JaHUMH, 1 LI€ BKJIIOYa€ OUIbIIICTh onepaTopiB SQL.

[Mpuknagu DML:

INSERT - BUKOPHCTOBYETBHCS JIJIsi BCTABKH JTaHUX Y TAOJIHIIIO.

UPDATE - BUKOpPHUCTOBYETBCS JIsi OHOBJICHHS HasBHUX JaHUX Yy TaOJMIIL.
DELETE - BUKOPUCTOBYETHCS JJIsl BUJIAJICHHS 3aKMCIB 3 Ta0IU1ll 6231 JaHUX.

DCL (moBa xouTpomto nanux): DCL Bkmrowae Taki komauau, sk GRANT Ta
REVOKE, sxi B OCHOBHOMY CTOCYIOThCSI TpaB, JO3BOJIIB Ta I1HIIUX €JIEMEHTIB
KEepyBaHHS CHUCTEMOIO 0a3 JaHuX.

[Mpuxnaau xkomang DCL:

GRANT - Hamae mpaBa KOpHCTyBayda Ha JOCTYT /10 0a3u TaHUX.

REVOKE - Bigknukatu mpaBa JOCTYIy KOPUCTyBayda, HaJaHi 3a JOMOMOTOIO
komanau GRANT.

TCL (MoBa xoutpomio Ttpanzakiii): Komanmu TCL wmarmTh copaBy 3
TpaH3aKIi€r BOa3l JaHUX.

[Mpuxnaau xkomang TCL:

COMMIT - 3xiiicHIOE TpaH3aKIIiIo.

ROLLBACK - Bigkat Tpan3akiiii y pa3i BuHukHeHHs oMUk, SAVEPOINT —
BCTAHOBJIIOE TOUKY 30epexeHHst B Mexkax Tpan3akilii. BCTAHOBUTHU OITEPAIIIIO

- BKOXITh XapaKTePUCTUKU TPAH3aKIIIi.
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PostgreSQL - me momymsipHa BiJIbHA 00'€KTHO-pENIAIINHA CHCTEMa YIPABIIHHS
0azamu ganHux. PostgreSQL 6a3yetbecs Ha MoBi SQL 1 miaTpuMye YucIeHHi
MO>KJIUBOCTI.

[TepeBaru PostgreSQL :

- niarpumka b/ HeoOMexeHoro po3mipy;

- MOTY’KHI 1 HaJIIIHI MEXaHI3MH TPaH3aKIIIH 1 peruIiKarii;

. pO3LIMpIOBaHa crcTeMa BOYIOBAHUX MOB IIPOrPAMYBaHHS 1 MIATPUMKA -
3aBaHTakeHHsT C-CyMICHUX MOJTYJIB;

- CHaIKyBaHHS;

- JIerKa po3LIUPIOBAHICTb.

[ToTouHi 0OOMEKEHHS:

. Hemae oOMexeHb Ha MaKCUMaJIbHUN po3Mip 0a3u TaHUX

- Hemae oOMexeHb Ha KUIBKICTh 3alIUCIB B TaOIHIN

- Hemae oOMexeHp Ha KUTBKICTh 1HIEKCIB B Ta0IHUII

- Maxkcumanbauii po3mip Tabmuii - 32 TOaiT

- Maxkcumanbaunii po3mip 3anucy - 1,6 Toaiir

- Maxkcumanbauii po3mip noms - 1 I'6aiT

- MakcumyM moniB B 3amici250-1600 (B 3aJIe)KHOCT1 BiJ] THUIIIB TIOJIIB)
Oco6ymBocTi PostgrelSQL :

@yuxyii B PostgreSQL e Giokamu Koay, BUKOHYBaHUMH Ha CEpBEpi, a HE Ha
kimieHTab/[. Xo4ya BOHM MOXYTh nmucaTucs Ha ductomy SQL, peamizalis 101aTKOBOT
JIOT1KHW,HAaMPUKJIaJ, YMOBHHX TEPEXOJIIB 1 IIMKJIiB, BUXOAUTh 32 paMkH BiacHe SQL 1
BUMara€ BUKOPUCTAHHS JCSKAX MOBHHX PO3IMIMpPeHb. DYHKITT MOXYTh TUCATUCS 3
BUKOPUCTAaHHSAM Pi3HUX MOB mporpamyBaHHs. PostgreSQL momyckae BUKOpUCTaHHS
GbyHKLIHA, SKI MOBEPTAlOTh HAOIp 3amuCiB, KWW Aajli MOKHAa BUKOPHUCTOBYBATU Tak
caMmo, 5K 1 pe3yJIbTaT BUKOHAHHS 3BHYaHOT0 3amuTy. OyHKIII{ MOXYTh BUKOHYBATHCSI
SIK 3 TIpaBaMU iX TBOPIIS, TaK 13 MpaBaMu MOTOYHOT'O KOPUCTyBaYa.

[HOM1 PYHKIIT OTOTOKHIOIOTHCS 3 30€PEKEHUMHU MPOLICTypaMu, IPOTE MIXK LIMMHU
HNOHATTSIMU € PI3HULAL.

Tpueepu B PostgreSQL Bu3HawaroThesa 5K GyHKII, MO iHIMIOOTECS DML-
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onepartismu. Hanpuknan, onepariist INSERT mosxe 3amyckatu Tpurep, nepeBipsroduit
J0JIaHy 3alKC Ha BIAMNOBIAHOCTI MEBHUM yMoBaM. llpu HanmucanHi QyHKUIA ISt
TPUTEPIB MOXYTh BHKOPUCTOBYBAaTHCS pi3HI MOBH TporpamyBaHHs. Tpurepu
aCOINIOIOThCS 3 TaOMUIIMU. MHOXHMHHI TPUTEPH BUKOHYIOTHCS B ajidaBiTHOMY
HOPSAKY.

Mexanizm npasun B PostgreSQL € mexaHi3M CTBOPEHHSI KOPUCTYBALbKUX
00poOHuKiB He TUTbk DML-onepaiiii, a it onepaiii Bubipku. OCHOBHA BIIMIHHICTb
BiJl MEXaHI3My TPHUTEpIB TOJSATaE B TOMY, IO MpaBWia CIPaIbOBYIOTh Ha eTalli
po300py 3amurty, 10 BUOOpPY ONTHUMAIBHOTO IJIaHY BUKOHAHHSA 1 CaMOro MPOIECY
BUKOHaHHS. [IpaBuia [03BONAIOTH TIEPEBH3HAYATH TMOBEAIHKY CHUCTEMH TIpU
BukoHaHH1 SQL-omnepartii 70 Tabmuiri.

Inoexcu B PostgreSQL nactynuux tumis: B-nepeso, xer, R-nepeBo, GiST, GIN.
ITpn HEOOX1AHOCTI MOKHA CTBOPIOBATH HOBI THUIIM 1HJEKCIB, XO4Ya L€ JAJIEKO HE
TpUBIAJILHUHN TIPOLIEC.

bazcamosepciiinicmo miarpumyetbes B PostgreSQL - moxinBa oJTHOBpeMEHHY I
moudikaris B/l kiapkomMa KOpUCTyBadaMH 3a JIOTIOMOTOI0 MexaHizmy Multiversion
Concurrency Control (MVCC). 3aBnsku oMy gorpumytotbes Bumoru ACID, 1
PAKTUYHO Bijnajaae noTpeda B OJIOKYBaHHS YUTAHHS.

Pozwupenns PostgreSQL st BacHUX NOTpeO MOKIMBO MPAKTUYHO B OY[b-
SIKOMY acmekTi. € MOXIUBICTh J0JIaBaTH BJIACHI MEPETBOPEHHS THUIIIB, TUIH JaHUX,
JTOMEHM (MIPU3HAYEHI JUIsi KOPUCTyBada THIH 3 CAMOTO IOYAaTKy HAKIaJICHUMHU
oOMexeHHSIMHM ), GYHKIIT (BKIFOUAIOUX arperarHi), 1HACKCH, ONepaTopH (BKIIOYAI0YH
NEPEBU3HAUCHHS BXKE ICHYIOUHX) 1 MPOUEAYPHI MOBH.

Cnaokysannsa B PostgreSQL peamizoBano Ha piBHI Tabmuis. Tabmuii MOXKYTh
YCIaJKOBYBATH XapaKTEPUCTUKU 1 HAOOPH IMOJIIB B1J IHIIUX TaOIUIb (0aThKIBCHKHX).
[Tpu oMy AaHi, 10JaH1 B TOPOHKEHY TaOJIULII0, aBTOMAaTUYHO Oy1yTh OpaTH y4acThb

(SIKIITO0 11€ HE 3a3HAYEHO OKPEMO) B 3aITUTaX /10 OAThKIBCHKOT TAOIHIII.

VY cBoemy npoekTi s BukopuctoByto PostgreSQL y sikocti B/l Ta Moy npuBecTu
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IMpUKiIagu CTBOPCHHA Ta6JII/IIII>.
VY npoekTi € 4 Tabauii 3 cyrHoctamu — Groups, Lessons, Students, Teachers.
postgres — 1ie JoriH aaMiHa a1 poOoTH 3 6a30i HaHuX ( Tak KaXydH, i1 KarmoToM )
Kon myst ctBopenns tabmuii Groups :
create table groups
(
group_id serial not nullconstraint groups_pkey primary key,
group_name varchar(100)
);
alter table groups owner to postgres;
Kon nnst ctBopennst Tabiuiii Lessons :
create table lessons(
lesson_id  serial not nullconstraint lessons_pkey primary key,
lesson_name varchar(100),class_number integer,
date timestamp,teacher _id integer
constraint fk_lessons_teachers
references teachers, group_id integer constraint fk_lessons_groups
references groups
)i
alter table lessons

owner to postgres;

Kox st ctBopenns Tabmuii Students :
create table students(

student_id serial not nullconstraint students_pkey

primary key,

student_login varchar(100) not null,
student_password varchar(100) not null, student_role

varchar(100) not null, student_name varchar(100),

student_surname varchar(100),
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student_age integer, entry_year integer,
graduate_year integer, faculty name

varchar(100),group_id integer constraint fk_students_groups

references groups,

enabled boolean default true not null

)i

alter table students

owner to postgres;

Kon st crBopenns tabnuiti Teachers :
create table teachers(

teacher_id serial not nullconstraint teachers_pkey

primary key,

teacher_login varchar(100) not null,
teacher_password varchar(100) not null, teacher_role

varchar(100) not null, teacher_name varchar(100),

position  varchar(100),

enabled boolean default true not null
);

alter table teachers

owner to postgres;

1.3. AsrteHTidikanis

Aemenmigixayia (3 rpen. AvBevtikdg; peasnbanii ado IcTuHHMIN) - Iponexypa
BCTAHOBJIEHHS HAJIEKHOCTI KOPICTyBaueBl MH(OpPMAIMU B CUCTEME MPE IBJICHHSIHUM
imenTidikaTopa.

3 mosimii 1HdopmarlliiHoi Oe3rekru aBTeHTH(dIKAII € YacTHHA MPOLEIypHU

Haganns moctymy ans pobGotu B iHpoOpMamiiiHii cicTemi, HAacTymHa Micis
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1meHTidikalli u nepeaye apropizaiii.

1.4. JIByx¢akropHa ayTeHTHIKALIsS

JIByxdakropHa ayTeHTU(DIKaLlA - 1€ JOJATKOBHI PIBEHb 3aXUCTy OOJIKOBOTO
3anucy. KpiM BBeJeHHsI mapoJis, MOTPIOHO TaKOX BBECTH OJHOPA30BHH KO, SKHI
OPUXOAUTH Ha MOWITy abo TenedoH, ado BiAOMTOK nanblsd. [luM BU miaTBepIKyeTe
CBOIO 0ocoOucTicTh. Kol BM akTUBYETE 11O ONIIIO, KPIM NApoJisi Xakepy MOTpPiOHO
TaKO»X BBECTH KOJI, 100 3alTH B Balll akKayHT. Bu Takok oTprMaeTe mMoBiIOMIICHHS,
SKIIIO XTOCh CIIPOOY€E OTPUMATH JAOCTYI 10 BalIOi YUETKY.

OpnHopaszoBuil KOJ Ji€ JWIIE TMapy XBUJIWH a00 TOMWH, MTICIS YOro BiH
CaMO3HHUIIY€EThCS. TakuM dYMHOM, 3aBASKH JBOGAKTOpHOI ayTeHTHdIKaIi Barri
OHJIaliH-aKayHTHU CTalOTh HEBPA3JIUBUMU JJI KIOEP3IOUMHIIIB.

JByxdakropHas ayrenTudikania no SMS. CekpeTHuii 0JHOPa30BUIA TAPOITH
OPUXOAUTH HAa MOOLTLHUHN KOpHUCTYBaua B SMS-1I0B1JOMIICHHI.

llepesacu:

Taxk sixk npuxoauTh SMS, KOXKeH MOKe CKOPUCTATHCS LI€I0 OMITIEI0 - HE3AJIEKHO

BIIHASIBHOCT1 1HTEPHETY.

Heoounixu:

Curnain Mepexi - ToJ0BHUH (akTop, mod orpumatu SMS 3 kKogoM.

SAxmo Bu Brpatwim SlIM-kapty abo TenedoH, BU HE 3MOXKETE MPOUTH
ayTeHTU(DiKaIIo.

JByxdakropHas ayreHtudikamis mo reaedony. Kopucrysaui oTpuMytorsh
KOJ TEPEBIPKHU MO J3BIHKY IICIS TOTO, SK BOHHM MPABUJIHHO BBEJM MApOJb 1 1M's
KOpHCTYyBaya.

llepesacu:

Tak sK 11 13BIHOK, KOKEH MOXE CKOPHCTATHUCS III€I0 OIIII€I0 - HE3aJIeKHO BiJl

HAsIBHOCTI 1HTEPHETY.
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Heoounixu:

Curnan Mmepexi - rojoBHuUU (aktop, 100 Bam A0A3BOHUIIMUCA. AKIIO BU B
POYMIHTY, 11e Oye T10pOro KOIITyBaTH.

Axmo Bu Brpatwiau SIM-kapty abo TenedoH, BH HE 3MOXKETE MPOUTH
ayTeHTU(]IKaLIIo.

JAByxdakTopHasi ayrentudikamis nmomrorw. KopucryBadi OTpUMyIOTh KOJI
nepeBipku ab0 YHiIKaJbHE MTOCUJIaHHS Ha MOIITY MICJISITOTO, IK BOHU MTPAaBUJIBHO BBEIU
naposb 1 iM's KOpUCTyBaya.

llepesacu:

JloctynHO Ha KoMI'toTepax 1 TenedoHax.

Heoonixu:

Ha Binminy Bim SMS a6o a3BiHKa, JUIsi OTpUMaHHS KOJy MOTPIOEH 1HTEpHET.

Jluct MOke OTpanuTH B criaM ado0 He AINTH yepe3 TpoOIeMU 3 CEPBEPOM.

1.5, BHCHOBKH 10 NepPUIOro PoO3aily

VY mepumioMy po3Auli AWIUIOMHOTO MPOEKTY OyJiIM OMHCaHl TEXHOJIOTiI, fKi
BUKOPHCTOBYBAINCA Yy pO3pOOI AAaHOTO MPOEKTy. Takok Oyno MmopylieHa Tema

ayreHtudikaiii Ta AByX(pakToOpHOi ayTeHTH(IKAITI].
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PO31J1 2. AHAJII3 BUMOT

2.1. @DOyHKUiOHAJbHI BUMOIH 10 MPOEKTY

@yHKI10HAIbHI BUMOTH - 1€ Ha0lp CEPBICIB, K1 IOBUHHA BUKOHYBATH CUCTEMA.
[Mudposuii yHIBEpCUTET MOBUHEH 3a0BOJLHATA BUMOTaM:

. 103ep ( OyIap-TO CTYIEHT YW BUYWTEIh ) NMOBHHEH aBTOPU3YBATHCS B
cuctemi 3amisa meperysimy cBoro poskmamy B STUDENT PERSONAL AREA um
TEACHER PERSONAL AREA BiamoBigHO A0 poJIi;

. AKIIO0 AaH1 ( JIOT1H Ta MapoJib ) HEBIPHI, TO F03€p 1€ MOOAYUTh, TOMY IO
Ha ekpaHi 3’saBuThcd Haamuc “Bad credentials”, ToOTO HeBipHI maHi, 1 103ep 3MOXKE
3HOBY BBECTH CBOI JIaHi;

. SKIIO I03€p 3aMIIOB, SK BUMUTEIh Ta XO4Y€ IOTPAMTH HA CTOPIHKY
STUDENT PERSONAL AREA, BiH Ty iy HE IOTPANMTh, a JTUIIE 3’ IBUTHCS HAJIINC 13
kapTuHKOIO “Access Denied”;

. AQHAJIOTIYHO 1O 1.3, SKIIO CTYJIEHT 3aXx04e IMOTPAnmuTH Ha BKIAIKY

TEACHER PERSONAL AREA;

. cTyieHT Moke obaunTu B Student Personal Area cBiii po3kiiaa nap;

. BUHUTE/Ib TAKOXK Moke moOauntu B Teacher Personal Area caiii po3kiaj
nap;

. € MOXJIMBICTh OTPANUTH Ha CTOpiHKY Groups Oynab-skoMy, HaBiTh HE

aBTOPU30BAaHOMY 103€pY;

. € MOXIIMBICTh TIOTPAIUTH HA CTOPIHKY Teachers Oyab-skoMy, HaBiTh HE
aBTOPHU30BAHOMY F03EPY;

. € MOJJIMBICTh MOTPAIIMTH Ha CTOPIHKY Students Oyb-sikoMy, HaBITh HE
aBTOPU30BAHOMY F03€EPY;

. € MOXJIUBICTh ITOTPANMTH HA CTOPIHKY LEeSsons Oynp-akoMmy, HaBITh HeE

aBTOPU30BAHOMY 03€EPY;
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. 103€p Ma€ MOXKJIUBICTh BUMTH 3 cuctemy, T06To LOGOUT, micns Buxony

13 cucremy Bin norpanuth Ha Welcome Page.

2.2. HedyHnknioHaabHi BAMOIH 10 MPOEKTY

HedynkiionanbHi BUMOTH MOXYTh BKJIIOYaTH B cebe pi3HI OOMEKEHHS:
00OMEKEHHS Ha Mpoliec po3pOoOKH CUCTEMH, TUMYACOBI OOMEKEHHS TOIIO.

Bumoru 10 qusaiiny. B nepury yepry, KO MA TOPKa€EMOCS BUMOT J0 JU3aliHy
Be0-710J1aTKy, a camMe Mpo iX po3poOKy, TO CIiJ MaM’sTaTd, [0 BOHU BXOASTH IO
MpoIecy MPOEKTyBaHHsS caiWTy. Bumoru no nu3zaliHy MarOTh J1aBaTH MOXJIUBICTh
KepyBaTH CalToM Oylb-IKOMY KOPHCTyBaueBi, HaBiTh 0e3 3HaHHSI BeO-
nporpamyBaHHs. 3BICHO, SIK OyIyTh CKJIaJIeHI BUMOTH JI0 IU3aiHy 1, IK BOHU OyIyTh
peaii3oBaHl1, Taka 1 €PEeKTUBHICTb Oyie calTy. AJKe AU3aliH — JIpyra 3a BaKJIUBICTIO
CKJIa70Ba e(heKTUBHOTO caiTy. Bijl HbOT0 3aeKUTh, HACKUIBKY MPUBAOINBA CTOPIHKA,
a 1€ BPEHITI-PEIlT JOAATKOBO MIPUBEPTAE MOTEHIIMHUX KOPUCTYBAYiB Ta KIIIEHTIB.

IIporpamui BumMoru 10 intepgeiicy. Jlani BUMoru moBUHHI OyTH peai3oBaHi
Ha PIBHI MPOTPAMHUX KOMIIOHEHTIB, 3 SKMX CKJIQJIa€ThCS BECh BeO-CEpBIC I
MOHITOPUHTY aBiapelciB. MoBa e mpo MATPUMKY 1aTdopm, 0a3y JaHUX Ta THIIUX
pOrpaMHUX CTPYKTYp. Bci BOHM feTanbHIIIe OnrcaHi Jai;

1) CUCTEMOIO YIpaBJiHHsA 0a3aMu JaHMX TOBMHHA OyTH pensiiiiHa
PostgreSQL;

2) MoBa 3anuTiB — SQL;

3) KpOCIU1aTOPMEHICTh — MIATPUMKA BCiX Opay3epiB.
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2.3. Bumoru g0 6a3u 1aHux

OCHOBHUMH BUMOTaMH 10 0a3H JaHHUX €:

1) LUTICHICTE 0a3Uu JaHUX

2) Oararopa3oBe BUKOPHUCTAHHS JTaHUX

3) HIBUAKUAN MOIIYK Ta OTPUMaHHA 1HQOpMaIlii 0 3auTaM KOPUCTyBayiB
4) IIPOCTOTA OHOBJICHHS JJAHUX

5) 3MEHIIEHHS HaJIMIPHOCT1 JAaHUX

6) 3aXMCT JaHUX B1JI HECAHKI[IOHOBAHOT'O KOTIFOBaHHS

2.4. BHCHOBKH 10 IPYroro po3aity

VY npyromy po3auii Oysu nopyiieHi GyHKIIOHATbHI BUMOTH, HeYHKIIOHATBHI

BHUMOI'M Ta BUMOTH 10 0aszu JaHUX



PO3J1J 3. CTPYKTYPA ITPOEKTY

3.1. Model-View-Controller

-

UPDATES MANIPULATES
VIEW CONTROLLER
\
) 6)/
< .'9Q
", )
N /
USER

Puc. 3.1. Model-View-Controller

[Tpoekt npairoe Ha ocHOBi TexHoorii MVC ( Model-View-Controller).

Mooens ( Model ) nagae nani Ta pearye Ha KOMaHIud KOHTpPOJepa, 3MIHIOIOUN

CBIICTAaH.

Ilpeocmaenennss ( View ) BIONmoBimae 3a BigoOpakeHHS JaHUX MOJEI

KOPHUCTYBau€Bl, pearyroy Ha 3MIHA MOJIEJII.

Koumponep ( Controller ) intepnpetye nii kopucTyBaua, CIIOBIIIAIOYH MOJIEIb

MPOHEOOX1THICTh 3MiH.
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3.2. Poskpurrsa nousarrss MVC

Model ( Mooens )

KomnonenT mopeni 30epirae 1ani i moB's3any 3 HUMH JIOT1KY. BiH siBJisie c006010
JaHl, SKI NEepelarTbCsi MK KOMIIOHEHTaMU KOHTpoJjepa abdo Oylb-sIKWUN 1HIIMMA
noB'ss3aHOi  O13Hec-Jorikor. Hampukian, o0'ekT koHTpojiepa Oyle BUTATYBATH
1H(dOopMallito Mpo KIi€HTa 3 0a3u naHuX. BiH MaHIMyI10€ JaHUMU 1 BIATIPABJISE iX Ha3a/
B 0a3y naHux abo BUKOPUCTOBYE ii JuIsl Bi3yasizailii TUX K€ TaHUX.

Bin pearye Ha 3anut BiJl ySBJICHb, a TAKOXK pearye Ha IHCTPYKIIiT KOHTpoJiepa 1o
OHOBJIEHHIO caMoro cebOe. Ile Takox HallHMX4YUU pIBEHb MATEPHY, SKUN BIANOBIJAE 3a
30€epeIKCHHS JaHUX.

View (Buo )

VYsBIIEHHS - TI€ Ta YaCTHHA MPOTPAMHU, SIKa MIPEICTABIISE ySIBICHHS JaHUX.

VsBIIEHHS CTBOPIOIOTHCSI HA OCHOBI JJaHUX, 310paHux 3 gaHux mojeni. [Toganus
3anuTye y Mojeni iHdopMaliio TakuM YMHOM, 11100 BOHA 00yproBajacs IMOJaHHSIM
BUBEJICHHSI KOPUCTYBAYEBI.

[TomanHs TakoX TpeaAcTaBise AaHl 3 4aTiB, aiarpaMm 1 tabmaunb. Hampukmian,
Oyllb- sIke TpEACTaBJIEHHS KileHTa Oyae BKIIOYAaTH B ce0e BCl KOMIIOHEHTH
KOPHUCTYBAJIbHUIIBKOTO 1HTEp(EiCy, Taki SIK TEKCTOBI MOJISI, CIIHUCKH, 1[0 BUMIAJAIOTH 1
T. 1.

Controller ( Koumponep )

KoHntponep-1ie Ta vacTrHa mporpamu, sika 00po0Jisi€ B3aEMO1s 3 KOPUCTYBAUEM.
KoHTposnep iHTepnpeTye BBOAM MUII 1 KJaBlaTypH BiJ KOpUCTyBaya, 1HHOpMYHOUH
MOJIEITb 1 YSIBJICHHS TIPO 3MiHY B Mipy HEOOX1THOCTI.

KoHTposep Biamnpasiise koMaHAX MOJCITI JAJII TOHOBJICHHS 11 CTaHy (HAIPUKIIA/,
30epeXeHHsI IEBHOTO TI0KyMeHTa). KoHTposiep Takok MoCUIae KOMaHau MOB'A3aHOMY
3 HUM TIOJIaHHSM JUJIA 3MIHU YSBJIEHHS YSBIEHHSA (HANPUKIA], TPOKPYUyBaHHS

MEBHOT'O JOKyMEHTA).
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3.3. BHCHOBKH /10 TPETHOI0 PO3aiay

Y TtperboMy posniai Oyna po3kpura Tema MVC, a came — Model-View-
Controller.Ile Te, sik B LiJIOMY MPAIfO€ HAIII IPOEKT Ta 3a 1110 BiAmosigae Mojaeis, Bus

Ha Kontponep.
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PO31J 4. PEAJIIBALIA IU®POBOI'O YHIBEPCUTETY

4.1. Onuc BUKOPUCTAHMX TEXHOJIOT i

[Ipoekt po3pobneH Ha MOBI porpaMyBaHHs Java 3a TOMOMOTOI0 CEpeOBHILA
po3pooku INTELIJ IDEA.

VY nporieci po3poOku OyB BUKOpPHCTaH GpeiiMBOpK Spring.

bazy manux Oyno BukopuctaHo PostgreSQL, ne 3Haxonmsthcs maHi
KOPHCTYBaUiB.

CropiHku, siki 0auuTh KOopucTyBau y Opaysepi — ue html-cropinku, no skux
3MIMCHIOETHCS TIEPEXiJT 32 IOMTOMOTOI0 KOHTPOJIEPIB.

VY peno3utopisax 3M1MCHIOIOTHCS 3allUTH 10 0a3u JaHUX, a CEPBCU peaaizoBaHi

TakK, 10 B IX METO/IaX BUKIIUKAIOTHCI METOJU PEIO3UTOPIiB.

4.2. 3amyck mpoekTy

3amyck BebO-cepBepy craptye 3 kimacy DyplomProjectApplication.java, 3a
nonomoroto anoTaii @SpringBootApplication Ta touku Bxoy, Mmetoaa “publicstatic
void main(String[] args)”.

@SpringBootApplication

public class DyplomProjectApplication {

public static void main(String[] args) {
SpringApplication.run(DyplomProjectApplication.class, args);

by

¥

Cepsep BiakpuBae nopt 8069, nonepenupo 3anyueHuit cepsep bJl PostgreSQL
Ha opty 5432,

VYci 3HaueHHs KoHIrypailii 30epiratotecs y daiini application.properties. baza
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naHux mae Ha3By testdb, mani mis Bxony y B/l Takox € B (haiiiai HuxK4e.

server.port=8069
spring.datasource.url=jdbc:postgresql://localhost:5432/testdb

spring.datasource.username=postgres spring.datasource.password=postgres

4.3. Peno3utopii npoexTy

Jlns mpoBeaenHs 3anuTiB 10 B/l peanizoBano intepdeiicu GroupRepository,
LessonRepository, StudentRepository, TeacherRepository, KkoskeH 3 SKHX yCIIaJKOBY€E
inTepdeiic  CrudRepository, B sikomy 3a jgomnomoror ¢peiimBopky Hibernate
npornucani CRUD omneparii ( Create, Read, Update, Delete ).

Kiacu ¢ perno3uropismMu 3HaxX0a4ThCs B makeTi com.dyplom.repository.

GroupRepository :

public interface GroupRepository extends CrudRepository<Group, Long> {

@Query(""SELECT groupld FROM Group WHERE groupName = ?1')
Integer getGroupldByName(String groupName);

@Query(""FROM Group WHERE groupld =?1")  Group
getGroupByld(Integer groupld);

@Modifying

@Query(""UPDATE Group SET groupName = ?1 WHERE groupld = ?2")
void changeGroupName(String groupName, Integer groupld);

@Query(""'SELECT COUNT(G) FROM Group G")

Integer getCountOfGroups();

by

LessonRepository :

public interface LessonRepository extends CrudRepository<Lesson, Long> {

@Query(" SELECT NEW LessonDTO (L.lessonld, L.lessonName,

L.classNumber, L.date, T.teacherName, " +
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"G.groupName) FROM Lesson L LEFT JOIN Teacher T ONL.teacherld =
T.teacherld LEFT JOIN Group G ON " +

"L.groupld=G.groupld WHERE L.lessonld = 7?1") LessonDTO
getLessonDtoByld(int lessonld);

@Query(" SELECT NEW LessonDTO (L.lessonld, L.lessonName,
L.classNumber, L.date, T.teacherName, " +

"G.groupName) FROM Lesson L LEFT JOIN Teacher T ONL.teacherld =
T.teacherld LEFT JOIN Group G ON " +

"L.groupld=G.groupld ORDER BY L.lessonld™) List<LessonDTO>
getAllLessonDtos();

@Modifying

@Query("DELETE FROM Lesson L WHERE L.groupld =?1") void
deleteAllDataWithSpecifiedGroup(Integer groupld);

@Query(""FROM Lesson WHERE lessonld =?1'")  Lesson
getLessonByld(Integer lessonld);

@Modifying

@Query(""UPDATE Lesson SET lessonName = ?1,classNumber = ?2, date =

?3, teacherld = ?4, groupld =75 WHERE lessonld = ?6"")

void editLesson(String lessonName, Integer classNumber, Date date, Integer
teacherld, Integer groupld, Integer lessonld);

@Query(""SELECT COUNT(L) FROM Lesson L")

Integer getCountOfLessons();

@Query(" SELECT NEW LessonDTO (L.lessonld, L.lessonName,
L.classNumber, L.date, T.teacherName, " +

"G.groupName) FROM Lesson L LEFT JOIN Teacher T ONL.teacherld =
T.teacherld LEFT JOIN Group G ON " +

"L.groupld=G.groupld WHERE L.groupld=?1 ORDER BYL.lessonld"")

List<LessonDTO> getScheduleForStudent(Integer groupld);

@Query(" SELECT NEW LessonDTO (L.lessonld, L.lessonName,

L.classNumber, L.date, T.teacherName, " +
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""G.groupName) FROM Lesson L LEFT JOIN Teacher T ONL.teacherld =
T.teacherld LEFT JOIN Group G ON " +

"L.groupld=G.groupld WHERE L.teacherld=?1 ORDER BYL.lessonld"")

List<LessonDTO> getScheduleForTeacher(Integer teacherld);

by

StudentRepository :

public interface StudentRepository extends CrudRepository<Student, Long> {
@Query(""SELECT NEW StudentDTO (S.studentld, S.studentName,

S.studentSurname, S.studentAge, S.entryYear," +

""S.graduateYear, S.facultyName, G.groupName) FROM Student S LEFT
JOIN Group G ON S.groupld=G.groupld ORDER BY S.studentld")

List<StudentDTO> getAllStudentDtos();

@Modifying

@Query(""UPDATE Student SET studentName = ?1,studentSurname = ?72,"

""studentAge = ?3, entryYear = ?4, graduateYear = ?5, facultyName = ?6,
groupld = ?7 WHERE studentld = ?8"")

void editStudent(String studentName, String studentSurname, Integer
studentAge, Integer entryYear,

Integer graduateYear, String facultyName, Integer groupld, Integer

studentld);

@Query("SELECT NEW StudentDTO (S.studentld, S.studentName,
S.studentSurname, S.studentAge, S.entryYear," +

""S.graduateYear, S.facultyName, G.groupName) FROM Student S LEFT
JOIN Group G ON S.groupld=G.groupld WHERE S.studentld=71"")

StudentDTO getStudentDtoByld(Integer studentld);

@Query("FROM  Student WHERE  studentld =?1') Student
getStudentByld(Integer studentld);

@Modifying

@Query("DELETE FROM Student S WHERE S.groupld =?1") void
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deleteAllDataWithSpecifiedStudent(Integer groupld);

@Query("SELECT  COUNT(S) FROM  Student S") Integer
getCountOfStudents();

@Query(""FROM  Student WHERE  studentLogin=?1"") Student
findByLogin(String username);

@Query(""SELECT  s.groupld FROM Student s WHERE
s.studentLogin=71")Integer getGroupldByStudentLogin(String studentLogin);

¥

TeacherRepository :

public interface TeacherRepository extends CrudRepository<Teacher, Long>

{

@Query(FROM  Teacher WHERE teacherld = ?1') Teacher
getTeacherByld(Integer teacherld);

@Modifying

@Query(""UPDATE Teacher SET teacherName = ?1, position = ?2 WHERE
teacherld = ?73")

void editTeacher(String teacherName, String position, Integer teacherld);

@Query(""SELECT teacherld FROM Teacher WHERE teacherName =
?1')Integer getTeacherldByName(String name);

@Query("SELECT COUNT(T) FROM  Teacher T') Integer
getCountOfTeachers();

@Query(""FROM  Teacher HWHERE  teacherLogin=?1"") Teacher
findBylogin(String username);

@Query(""SELECT teacherld FROM Teacher WHERE teacherLogin=
?1')Integer getTeacherldByTeacherLogin(String teacherLogin);

}
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4.4. bi3Hec-J10riKa NPOEKTY

bi3Hec-yorika mpoeKkTy 3HaXoauThes B maketi com.dyplom.service :

GroupService :

@Service @Transactional

public class GroupService {

@Autowired GroupRepository repo;

@Autowired LessonRepository lessonRepo;

@Autowired

StudentRepository studentRepo;

public Integer getGroupldByName(String groupName) {

return repo.getGroupldByName(groupName);

¥

public List<Group> getAll() {

return (List<Group>) repo.findAll();

by

public Group getGroupByld(Integer groupld) {

return repo.getGroupByld(groupld);

by

public void addGroup(Group group) {

repo.save(group);

¥

public void changeGroupName(Group group) {

repo.changeGroupName(group.getGroupName(), group.getGroupld());

by

public void removeGroup(Group group) {
lessonRepo.deleteAllDataWithSpecifiedGroup(group.getGroupld());
studentRepo.deleteAllDataWithSpecifiedStudent(group.getGroupld());
repo.delete(group);



}
public Integer getCountOfGroups() {

return repo.getCountOfGroups();

}
}

LessonService :

@Service @Transactional

public class LessonService {

@Autowired LessonRepository repo;

public void removelLesson(Lesson lesson) {
repo.delete(lesson);

}

public LessonDTO getLessonDtoByld(Integer lessonld) {
return repo.getLessonDtoByld(lessonld);

}

public List<LessonDTO> getAllLessonDtos() {
return repo.getAllLessonDtos();

}

public void addLesson(Lesson lesson) {
repo.save(lesson);

}

public Lesson getLessonByld(int lessonld) {
return repo.getLessonByld(lessonld);

}

public void editLesson(Lesson lesson) {

repo.editLesson(lesson.getLessonName(),

38

lesson.getClassNumber(), lesson.getDate(), lesson.getTeacherld(),

lesson.getGroupld(),

lesson.getLessonld());

}
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public Integer getCountOfLessons() {

return repo.getCountOfLessons();

}

public List<LessonDTO> getScheduleForStudent(Integer groupld) {
return repo.getScheduleForStudent(groupld);

}

public List<LessonDTO> getScheduleForTeacher(Integer teacherld) {

return repo.getScheduleForTeacher(teacherld);

}
}

StudentService :

@Service @Transactional

public class StudentService {

@Autowired StudentRepository repo;

public List<StudentDTO> getAllStudentDtos() {

return repo.getAllStudentDtos();

¥

public void addStudent(Student student) {

repo.save(student);

by

public void editStudent(Student student) {

repo.editStudent(student.getStudentName(), student.getStudentSurname(),
student.getStudentAge(),

student.getEntryYear(), student.getGraduateYear(),student.getFacultyName(),

student.getGroupld(), student.getStudentld());

¥

public StudentDTO getStudentDtoByld(Integer studentld) {

return repo.getStudentDtoByld(studentld);

by
public void removeStudent(Student student) {
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repo.delete(student);

}

public Student getStudentByld(Integer studentld) {
return repo.getStudentByld(studentld);

}

public Integer getCountOfStudents() {

return repo.getCountOfStudents();

}

public Student findByLogin(String username) {

return repo.findByLogin(username);

}

public Integer getGroupldByStudentLogin(String studentLogin) {
return repo.getGroupldByStudentLogin(studentLogin);

}
}

TeacherService :

@Service @Transactional

public class TeacherService {

@Autowired TeacherRepository repo;

public List<Teacher> getAll() {

return (List<Teacher>) repo.findAll();

¥

public void addTeacher(Teacher teacher) {
repo.save(teacher);

by

public void removeTeacher(Teacher teacher) {
repo.delete(teacher);

¥

public Teacher getTeacherByld(Integer teacherld) {
return repo.getTeacherByld(teacherld);
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}

public void editTeacher(Teacher teacher) {
repo.editTeacher(teacher.getTeacherName(), teacher.getPosition(),
teacher.getTeacherld());

}

public Integer getTeacherldByName(String name) {

return repo.getTeacherldByName(name);

}

public Integer getCountOfTeachers() {

return repo.getCountOfTeachers();

}

public Teacher findByLogin(String username) {

return repo.findBylogin(username);

}

public Integer getTeacherldByTeacherLogin(String teacherLogin) {

return repo.getTeacherldByTeacherLogin(teacherLogin);

}
}

4.5. CyrHocti

CyTtHocTi B nporpami 3Haxoaatbesi B maketi com.dyplom.model. Came BoHu €
ocHoBHUMH POJO o0’exkTamMu i1 CTBOPEHHsI TaOJIUIlb B b/l
Group.java, Lesson.java, Student.java, Teacher.java

Group :

@Entity @ToString@Setter @Getter

@NoArgsConstructor@AllArgsConstructor

@Table(name = ""groups’’, schema = ""public*)public class Group {

@Id
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@Column(name = "'group_id"™) @GeneratedValue(strategy =
GenerationType.IDENTITY)private int groupld;

@NotNull

@Column(name = ""group_name"")private String groupName;

by

Lesson:

@Entity @ToString@Setter @Getter

@NoArgsConstructor@AllArgsConstructor

@Table(name = "lessons™’, schema = ""public')public class Lesson {

@Id

@Column(name = "lesson_id") @GeneratedValue(strategy =
GenerationType.IDENTITY)private int lessonld;

@Column(name = "lesson_name') private String lessonName;
@Column(name = ""class_number"")

private int classNumber; @Column(name = *date’™) private Date date;
@Column(name = "teacher_id") private int teacherld, @Column(name =
""group_id") private int groupld;

public Lesson(String lessonName, Integer classNumber, Timestamp date,
Integerteacherld, Integer groupld) {

this.lessonName = lessonName; this.classNumber = classNumber;this.date =
date;

this.teacherld = teacherld;

this.groupld = groupld;

¥

}
Student :

@Entity @ToString@Setter @Getter
@NoArgsConstructor@AllArgsConstructor
@Table(name = "'students", schema = ""public')public class Student {

@Id
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@Column(name = "'student_id"") @GeneratedValue(strategy =
GenerationType.IDENTITY)private int studentld,;

@Column(name = "'student_name'")private String studentName;

@Column(name = "'student_login**)private String studentLogin;

@Column(name = "'student_password"")private String studentPassword;

@Column(name = "'student_role")private String studentRole;

@Column(name = "'student_surname"")

private String studentSurname; @Column(name = *'student_age') private
int studentAge; @Column(name = ‘‘entry year') private int entryYear;
@Column(name = ""graduate_year'")private int graduateYear; @Column(name =
"faculty name') private String facultyName; @Column(name = "‘group_id")
private int groupld;

by

Teacher :

@Entity @ToString@Setter @ Getter

@NoArgsConstructor@AllArgsConstructor

@Table(name = ""teachers™, schema = ""public')public class Teacher {

@Id

@Column(name = ""teacher_id"") @GeneratedValue(strategy =
GenerationType.IDENTITY)private int teacherld,;

@Column(name = ""teacher_name")@NotNull

private String teacherName;

@Column(name = ""teacher_login'*)private String teacherLogin;

@Column(name = ""teacher_password'")private String teacherPassword;

@Column(name = ""teacher_role")private String teacherrole;

@Column(name = ""position*)@NotNull

private String position;
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4.6. DTO ( Data Transfer Object)

Jlns mpencraBieHHs: 00’ekTiB BuKopuctaHa texHosoris DTO. Bcei knacu
3HaXOAAThCs B makeri com.dyplom.dto

LessonDTO :

@Entity @ToString@Setter @Getter

@NoArgsConstructor @AlIArgsConstructor public class LessonDTO {

@Id

private int id; private String name;

private int classNumber;

@DateTimeFormat(pattern = "'yyyy-dd-MM HH:mm:ss"*")private Date date;

private String teacherName;private String groupName;

¥

LessonDTOForm :

@ToString@Setter @Getter

@NoArgsConstructor @AIlIArgsConstructor

public class LessonDTOForm {

private int id;@NotNull

@Size(min = 2, max = 45, message = ""Lesson nameshould be not less than 2
and not more than 45!")

private String name;@NotNull

@Min(value = 1, message = ""Class number can not benull!"")

@Max(value = 999, message = ""Class number can not bemore than 999!")

private int classNumber;@NotNull

@Size(min = 3, max = 75, message = ""Teacher nameshould be more than 3
and less than 75!"")

private String teacherName;@NotNull

@Size(min = 4, max = 4, message = ""Group name should consist of 4

symbols!*)
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private String groupName;@NotNull

@Min(value = 2020, message = '‘Lesson year can not beless than 2020!"")
@Max(value = 2030, message = ""Lesson year can not bemore than 2030!"")
private int year;@NotNull

@Min(value = 1, message = ""Month can not be less than

)

@M ax(value = 12, message = ""Month can not be more

than 12!"")

private int month;@NotNull

@Min(value = 1, message = "'Day can not be less than

)

@Max(value = 31, message = "'Day can not be more than

311"

private int day;@NotNull

@Min(value = 1, message = ""Hour can not be less than

)

@Max(value = 24, message = ""Hour can not be more than

241"

private int hour;@NotNull

@Min(value = 1, message = ""Minute can not be lessthan 1!"")
@Max(value = 60, message = ""Minute can not be morethan 60!"")
private int minute;

¥

StudentDTO :

@Entity @ToString@Setter @ Getter

@NoArgsConstructor @AllArgsConstructor public class StudentDTO {
@Id

private int studentld; @NotNull

@Size(min = 2, max = 30, message = "‘Name should consist of 2 to 30

symbols!*)
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private String studentName;@NotNull

@Size(min = 2, max = 30, message = ""Surname should consist of 2 to 30
symbols!")

private String studentSurname;@NotNull

@Min(value = 10, message = ""Student age should be more than 10!"")private
int studentAge;

@NotNull

@Min(value = 1900, message = ""Entry year should be more than 1900!"")
@Max(value = 2021, message = ""Entry year should be less than 2021!"") private
int entryYear;

@NotNull

@Min(value = 2020, message = "'Graduate year should be not less than
2020!")private int graduateYear;

@NotNull

@Size(min = 3, message = ""Faculty name should consist of minimum 3
symbols!"")

private String facultyName;@NotNull

@Size(min = 4, max = 4,message = "'‘Group name should consist of 4
symbols!"")

private String groupName;

}

4.7. Controllers

Kourponepunns mnpuitomy GET Ta  POST 3anuris JeXKaTh B
nakericom.dyplom.controller :

WebController :

@Controller

public class WebController {
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@RequestMapping(path = ""/accessDeniedPage", method
RequestMethod.GET)
public String home() {

return ""accessDeniedPage"";

by

@RequestMapping(path = "'/**, method = RequestMethod.GET)
public String welcome() {

return "welcomePage'";

}
}

GroupController :

@Controller @RequestMapping(**/groupViews " )public class GroupController

private static final String GROUP_MODEL = ""group'";@Autowired

GroupService groupService;

@Autowired

StudentService studentService;

@GetMapping(*'groups')

public String groupsPage(Model model) { List<Group> groupList =
groupService.getAll();  model.addAttribute(**groups", groupList); return
""/groupViews/groupsPage";

¥

@PostMapping(*'successGroupEdition™")

public String editGroup(@ModelAttribute(**group) Group group) {

Group updatedGroup = groupService.getGroupByld(group.getGroupld());

updatedGroup.setGroupName(group.getGroupName());
groupService.changeGroupName(updatedGroup);

return "'/groupViews/successGroupEdition';

}
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@GetMapping(*'editGroup')

public String editGroup(Model model, @RequestParam(value = "'groupld")
Integer groupld) {

Group group = groupService.getGroupByld(groupld);
model.addAttribute(GROUP_MODEL, group); return "'/groupViews/editGroup";

¥

@PostMapping(*'successGroupAddition™)

public String addGroup(@ ModelAttribute(*'group™) @Validated Group group,
Errors errors, Model model) {

if (errors.hasErrors()) { model.addAttribute(GROUP_MODEL, group);return
"/groupViews/addGroup™;

¥

groupService.addGroup(group);

return "'/groupViews/successGroupAddition™;

¥

@GetMapping(**addGroup™)

public String addStudent(Model model) {
model.addAttribute(GROUP_MODEL, new Group()); return
"/groupViews/addGroup'';

¥

@GetMapping(*'groupDescription™)

public String readGroup(Model model, @RequestParam(value = *"groupld")
Integer groupld) {

model.addAttribute(GROUP_MODEL,  groupService.getGroupByld(groupld));
return *'/groupViews/groupDescription™;

by

@GetMapping(*'removeGroup')

public String removeStudent(Model model, @RequestParam(value =

""groupld)Integer groupld) {
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groupService.removeGroup(groupService.getGroupByld(groupld)); return
"/groupViews/removeGroup';

¥

LessonController :

@Controller @RequestMapping(**/lessonViews') public class LessonController

private static final String LESSON_MODEL = ""lesson"";@Autowired

LessonService lessonService;

@Autowired

TeacherService teacherService;

@Autowired

GroupService groupService,

@GetMapping(*'editLesson")

public String editLesson(Model model, @RequestParam(value = **lessonld"")
Integer lessonid) {

LessonDTO  lessonDTO = lessonService.getLessonDtoByld(lessonld);
model.addAttribute(LESSON_MODEL, lessonDTO);

return "/lessonViews/editLesson";

¥

@GetMapping(*'lessons'’)

public String lessonsPage(Model model) {

List<LessonDTO> lessonDTOLIist = lessonService.getAllLessonDtos();
model.addAttribute(*'lessons', lessonDTOL.ist);

return "/lessonViews/lessonsPage"";

by

@PostMapping(*'successLessonEdition"")

public String editLessonName(@ ModelAttribute(**lesson’)  LessonDTO
lessonDTO) {

Lesson lesson = new Lesson(lessonDTO.getld(), lessonDTO.getName(),
lessonDTO.getClassNumber(),
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lessonDTO.getDate(),

teacherService.getTeacherldByName(lessonDTO.getTeacherName()),
groupService.getGroupldByName(lessonDTO.getGroupName()));

lessonService.editLesson(lesson);

return "/lessonViews/successLessonEdition™;

¥

@PostMapping(**successLessonAddition*)

public String addLesson(@ModelAttribute(**lesson™) @Validated
LessonDTOForm lessonDTOForm, Errors errors, Model model) {

if (errors.hasErrors()) { model.addAttribute(LESSON_MODEL,
lessonDTOForm); return "'/lessonViews/addLesson";

¥

Timestamp lessonDate = new Timestamp(lessonDTOForm.getYear() - 1900,
lessonDTOForm.getMonth() + 1,

lessonDTOForm.getDay(), lessonDTOForm.getHour(),
lessonDTOForm.getMinute(), 00, 00);

Lesson lesson = new Lesson(lessonDTOForm.getName(),
lessonDTOForm.getClassNumber(), lessonDate,

teacherService.getTeacherldByName(lessonDTOForm.getTeacherName()),

groupService.getGroupldByName(lessonDTOForm.getGroupName()));
lessonService.addLesson(lesson);

return "/lessonViews/successLessonAddition'";

¥

@GetMapping(value = ""lessonDescription™")

public String readStudent(Model model, @RequestParam(value = *"*lessonld"")
Integer lessonid) {

LessonDTO  lessonDTO = lessonService.getLessonDtoByld(lessonid);
model.addAttribute(LESSON_MODEL, lessonDTO);

return "*/lessonViews/lessonDescription™;

}
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@GetMapping(*'removelesson’’)

public String removelLesson(Model model, @RequestParam(value =
"lessonld")int lessonld) {

lessonService.removeLesson(lessonService.getLessonByld(lessonld)); return

""/lessonViews/removelLesson"';

¥
@GetMapping(**addLesson')
public String addStudent(Model model) {

model.addAttribute(LESSON_MODEL, new LessonDTOForm());  return

""/lessonViews/addLesson"";

ks
¥

StudentController :

@Controller @RequestMapping(**/studentViews") public class
StudentController {

private static final String STUDENT_MODEL = "'student™;@Autowired

StudentService studentService; @ Autowired

TeacherService teacherService;@Autowired

GroupService groupService; @Autowired

LessonService lessonService;

@GetMapping(*'students')

public String showStudents(Model model) {

List<StudentDTO>  students = studentService.getAllStudentDtos();
model.addAttribute(*'students™, students);

return "/studentViews/studentsPage™;

¥

@GetMapping(*'schedule™)

public String schedule(Model model) {Authentication loggedInUser =

SecurityContextHolder.getContext().getAuthentication(); String studentLogin =



52

loggedinUser.getName();

Integer groupld = studentService.getGroupldByStudentLogin(studentLogin);
List<LessonDTO> lessons = lessonService.getScheduleForStudent(groupld);
model.addAttribute(**lessons', lessons);

return "'/studentViews/studentSchedule':

}

@GetMapping(*'studentPersonal Area’)
public String studentPersonal Area(Model model) {

return "'/studentViews/studentPersonalArea';

}

@GetMapping(*'editStudent™)

public String editStudent(Model model, @RequestParam(value = *'studentld"")
Integer studentld) {

StudentDTO studentDTO = studentService.getStudentDtoByld(studentld);
model.addAttribute(STUDENT _MODEL, studentDTO);

return "'/studentViews/editStudent"";

¥
@GetMapping(**addStudent™)
public String addStudent(Model model) {

model.addAttribute(STUDENT _MODEL, new StudentDTO()); return
"'"/[studentViews/addStudent"";

¥

@GetMapping(value = *'studentDescription*)

public String readStudent(Model model, @RequestParam(value =
"studentld")Integer studentld) {

StudentDTO studentDTO = studentService.getStudentDtoByld(studentld);
model.addAttribute(*'studentDto"", studentDTO);

return "'/studentViews/studentDescription;
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@GetMapping(*'removeStudent™)

public String removeStudent(Model model, @RequestParam(value =

"'studentld™) Integer studentld) {
studentService.removeStudent(studentService.getStudentByld(studentld)); return

"'[studentViews/removeStudent':

¥
ks

TeachertController :

@Controller @RequestMapping(**/teacherViews") public class
TeacherController {

private static final String TEACHER_MODEL = ""teacher"";@Autowired

LessonService lessonService;

@Autowired

TeacherService teacherService;

@GetMapping(*'schedule™)

public String schedule(Model model) {Authentication loggedInUser =

SecurityContextHolder.getContext().getAuthentication(); String teacherLogin =
loggedinUser.getName(); Integer teacherld =

teacherService.getTeacherldByTeacherLogin(teacherLogin);

List<LessonDTO> lessons = lessonService.getScheduleForTeacher(teacherld);

model.addAttribute(**lessons™, lessons);

return "'/teacherViews/teacherSchedule™;

¥

@GetMapping(*'teacherPersonalArea')

public String teacherPersonal Area(Model model) {

return '‘/teacherViews/teacherPersonalArea':

}
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@GetMapping(*'addTeacher)

public String addTeacher(Model model) {
model.addAttribute(TEACHER_MODEL, new Teacher()); return
""teacherViews/addTeacher";

¥

@GetMapping(*'teachers™)

public String showTeachers(Model model) { List<Teacher> teacherDTOs =
teacherService.getAll();model.addAttribute(*'teachers', teacherDTOs);

return "'/teacherViews/teachersPage"";

by

@GetMapping("'removeTeacher")

public String removeTeacher(Model model, @RequestParam(value =

""teacherld") Integer teacherld) {
teacherService.removeTeacher(teacherService.getTeacherByld(teacherld)); return
""/teacherViews/removeTeacher;

¥

@GetMapping(*‘editTeacher')

public  String editTeacher(Model model, @RequestParam(value =
""teacherld")Integer teacherld) {

Teacher teacher = teacherService.getTeacherByld(teacherld);
model.addAttribute(TEACHER_MODEL, teacher);

return ""/teacherViews/editTeacher"":

}

@GetMapping(value = ""teacherDescription)

public String readTeacher(Model model, @RequestParam(value =
“"teacherld')Integer teacherld) {

Teacher teacher = teacherService.getTeacherByld(teacherld);
model.addAttribute(TEACHER_MODEL, teacher);

return "'/teacherViews/teacherDescription™;
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}
@PostMapping(*'successTeacherAddition™)

public String addTeacher(@ModelAttribute(*"teacher™) @Validated Teacher

teacher, Errors errors, Model model) {

if (errors.hasErrors()) { model.addAttribute(TEACHER_MODEL, teacher);

return "'/teacherViews/addTeacher"";

lll>

}

teacherService.addTeacher(teacher);

return "'/teacherViews/successTeacherAddition™;

by

@PostMapping(*'successTeacherEdition™)

public String editTeacherName(@ ModelAttribute(**teacher®*) Teacher teacher)

teacherService.editTeacher(teacher);

return "'/teacherViews/successTeacherEdition";

}
}

4.8. HTML-cropinku

HTML cropinku 3HaxoasThes y namii templates:

GroupPage :

<IDOCTYPE html PUBLIC **-//W3C//DTD HTML 4.01
Transitional//EN" "http://www.w3.org/TR/html4/loose.dtd"'>
<html xmlns:th=""http://www.w3.0rg/1999/xhtml|**>

<head>

<meta http-equiv=""Content-Type"" content=""text/html; charset=1SO-8859-

<title>UNIVERSITY </title>


http://www.w3.org/TR/html4/loose.dtd
http://www.w3.org/1999/xhtml

<style>
body {
background-color: #c7b39b;

¥

a{

font-size: 45pt;
¥

.container {
font-size: 30pt;
by

</style>
</head>

<body>

<div align=""center"'>

<a class=""click-me™ href="/"
Page</big></a>

<a class=""click-me"*
target=""_blank'"><big>Students</big></a>

<a class=""click-me""
target=""_blank'><big>Groups</big></a>

<a class=""click-me"
target=""_blank''><big>Teachers</big></a>

<a class=""click-me™
target=""_blank"><big>Lessons</big></a>

</div>

<div class=""container'>

<h2 align=""center'">GROUPS</h2>

<table class=""table  table-dark"

cellpadding=""5"">
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target=""_blank"><big>Welcome

href=""/studentViews/students"

href=""/groupViews/groups"

href=""/teacherViews/teachers""

href=""/lessonViews/lessons"

border=""1" width=""100%""
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<thead>

<tr>

<th> ID</th>

<th> Group</th>

</tr>

</thead>

<tbody>

<tr th:if=""${groups.empty}'*>

<td colspan=""2""> No groups Available</td>

</tr>

<tr th:each=""group : ${groups}'">

<td><span th:text=""${group.groupld}"></span></a></td>

<td><span th:text=""${group.groupName}""></span></td>

</tr>

</tbody>

<[table>

</div>

</body>

</html>

LessonPage :

<IDOCTYPE html PUBLIC "*-//W3C//[DTD HTML 4.01

Transitional//EN" "http://www.w3.org/TR/html4/loose.dtd"*>

<html xmlns:th=""http://www.w3.0rg/1999/xhtml|**>

<head>

<meta http-equiv=""Content-Type"" content=""text/html; charset=1SO-8859-
1>

<title>UNIVERSITY</title>

<style>

body {

background-color: #c7b39b;


http://www.w3.org/TR/html4/loose.dtd
http://www.w3.org/1999/xhtml

¥

a{

font-size: 45pt;
¥

.container {
font-size: 30pt;
}

</style>
</head>

<body>

<div align=""center"'>

<a class=""click-me"* href=""/"

Page</big></a>

<a class=""click-me"*

target=""_blank'*><big>Students</big></a>

<a class=""click-me""

target=""_blank"><big>Groups</big></a>

<a class=""click-me""

target=""_blank'><big>Teachers</big></a>

<a class=""click-me""

target=""_blank"><big>Lessons</big></a>

</div>
<div class=""container''>
<h2 align=""center"">LESSONS</h2>

<table class=""table table-dark"

cellpadding=""5"">

<thead>
<tr>

<th> ID</th>

58

target=""_blank'"><big>Welcome

href=""/studentViews/students"

href=""/groupViews/groups"

href=""/teacherViews/teachers"

href=""/lessonViews/lessons"

border="1"  width=""100%""
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<th> NAME</th>

<th> CLASS NUMBER</th>

<th> DATE</th>

<th> TEACHER</th>

<th> GROUP</th>

</tr>

</thead>

<tbody>

<tr th:if=""${lessons.empty}''>

<td colspan=""2""> No lessons Available</td>

</tr>

<tr th:each=""lesson : ${lessons}"">

<td><span th:text=""${lesson.id}""></span></a></td>
<td><span th:text=""${lesson.name}"*></span></td>
<td><span th:text=""${lesson.classNumber}"*></span></td>
<td><span th:text=""${lesson.date}""></span></td>
<td><span th:text=""${lesson.teacherName}"'></span></td>
<td><span th:text=""${lesson.groupName}"'></span></td>
</tr>

</tbody>

</table>

</div>

</body>

</html>

StudentPage :

<IDOCTYPE html PUBLIC "*-//W3C//[DTD HTML 4.01
Transitional//EN" ""http://www.w3.0rg/TR/html4/loose.dtd"*>
<html xmins:th=""http://www.w3.0rg/1999/xhtml|**>
<head>

<meta http-equiv=""Content-Type"" content=""text/html; charset=1SO-8859-


http://www.w3.org/TR/html4/loose.dtd
http://www.w3.org/1999/xhtml

1>
<title>UNIVERSITY</title>
<style>
body {
background-color: #c7b39b;

¥

a{

font-size: 45pt;

¥

.container {

font-size: 30pt;

¥

</style>

</head>

<body>

<div align=""center"'>

<a class=""click-me"" href=""/"
Page</big></a>

<a class=""click-me"
target=""_blank''><big>Students</big></a>

<a class=""click-me™
target=""_blank"><big>Groups</big></a>

<a class=""click-me"
target=""_blank"><big>Teachers</big></a>

<a class=""click-me™
target=""_blank'"><big>Lessons</big></a>

</div>

<div class=""container'>

<h2 align=""center"">STUDENTS</h2>

<table class=""table table-dark™

60

target=""_blank"><big>Welcome

href=""/studentViews/students"

href=""/groupViews/groups"

href=""/teacherViews/teachers"

href=""/lessonViews/lessons"

border=""1" width=""100%""



cellpadding=""5"">

<thead>

<tr>

<th> ID</th>

<th> Name</th>

<th> Surname</th>

<th> Age</th>

<th> Entry Year</th>

<th> Graduate Year</th>

<th> Faculty</th>

<th> Group</th>

</tr>

</thead>

<tbody>

<tr th:if=""${students.empty}">

<td colspan=""2""> No students Available</td>

</tr>

<tr th:each=""student : ${students}"">

<td><span th:text=""${student.studentld}""></span></a></td>
<td><span th:text=""${student.studentName}"'></span></td>
<td><span th:text=""${student.studentSurname}''></span></td>
<td><span th:text=""${student.studentAge}''></span></td>
<td><span th:text=""${student.entryYear}"></span></td>
<td><span th:text=""${student.graduateYear}''></span></td>
<td><span th:text=""${student.facultyName}''></span></td>
<td><span th:text=""${student.groupName}"></span></td>
</tr>

</tbody>

</table>

</div>

61
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</body>

</html>

StudentSchedule :

<IDOCTYPE html PUBLIC "*-//W3C//DTD HTML 4.01
Transitional//EN" ""http://www.w3.org/TR/html4/loose.dtd"">
<html xmlns:th=""http://www.w3.0rg/1999/xhtml|**>

<head>

<meta http-equiv=""Content-Type"" content=""text/ntml; charset=1SO-8859-

<title>UNIVERSITY</title>
<style>
body {
background-color: #c7b39b;

¥

a{

font-size: 45pt;

by

.container {

font-size: 30pt;

by

</style>

</head>

<body>

<div align=""center"'>

<a class=""click-me™ href="/" target=""_blank'"><big>Welcome
Page</big></a>

<a class=""click-me"* href=""/studentViews/students"

target=""_blank'*><big>Students</big></a>


http://www.w3.org/TR/html4/loose.dtd
http://www.w3.org/1999/xhtml
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<a class=""click-me™ href=""/groupViews/groups"
target=""_blank"><big>Groups</big></a>

<a class=""click-me"* href=""/teacherViews/teachers"
target=""_blank"><big>Teachers</big></a>

<a class=""click-me™ href=""/lessonViews/lessons"
target=""_blank"><big>Lessons</big></a>

</div>

<div class=""container"'>

<h2 align=""center"">LESSONS</h2>

<table class=""table  table-dark" border="1"  width=""100%""
cellpadding=""5"">

<thead>

<tr>

<th> ID</th>

<th> NAME</th>

<th> CLASS NUMBER</th>

<th> DATE</th>

<th> TEACHER</th>

<th> GROUP</th>

<[tr>

</thead>

<tbody>

<tr th:if=""${lessons.empty}"'>

<td colspan=""2""> No lessons Available</td>

<[tr>

<tr th:each=""lesson : ${lessons}">

<td><span th:text=""${lesson.id}""></span></a></td>

<td><span th:text=""${lesson.name}""></span></td>

<td><span th:text=""${lesson.classNumber}''></span></td>

<td><span th:text=""${lesson.date}" ></span></td>
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<td><span th:text=""%${lesson.teacherName}''></span></td>

<td><span th:text=""${lesson.groupName}""></span></td>

</tr>

</tbody>

</table>

</div>

</body>

</html>

StudentPersonalArea :

<IDOCTYPE html PUBLIC "*-//W3C//[DTD HTML 4.01

Transitional//EN" "http://www.w3.org/TR/html4/loose.dtd"'>

<html xmlns:th=""http://www.w3.0rg/1999/xhtml|**>

<head>

<meta http-equiv=""Content-Type"’ content=""text/html; charset=1SO-8859-
1>

<title>UNIVERSITY</title>

<style>

body {

background-color: #c7b39b;

}

a{

font-size: 45pt;
}

.center {
display: block; margin-left: auto; margin-right: auto;width: 50%;
}

button {
height: 100px;
width: 150px;
}


http://www.w3.org/TR/html4/loose.dtd
http://www.w3.org/1999/xhtml
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</style>

</head>

<body>

<div align=""center"'>

<a class=""click-me"* href=""/" target=""_blank"><big>Welcome
Page</big></a>

<a class=""click-me™ href="'/studentViews/schedule
target=""_blank'"><big>My schedule</big></a>

</div>

<div align=""center"">

<form class=""form-inline my-2 my-lg-0" form-method=""post"
th:action=""@{/logout}"">

<button class=""btn btn-outline-danger my-2 my-sm-0 btn-sm"
type=""submit"><big>Logout</big></button>

</form>

</div>

<br>

<img class=""center"" src=""https://pk.nau.edu.ua/wp-
content/uploads/2019/07/nau_21.jpg"*>

</body>

</html>

TeacherPage :

<IDOCTYPE html PUBLIC **-//W3C//[DTD HTML 4.01

Transitional//EN" "http://www.w3.org/TR/html4/loose.dtd"'>

<html xmlns:th=""http://www.w3.0rg/1999/xhtml|**>

<head>

<meta http-equiv=""Content-Type"" content=""text/html; charset=1SO-8859-
1>

<title>UNIVERSITY</title>

<style>


http://www.w3.org/TR/html4/loose.dtd
http://www.w3.org/1999/xhtml

body {
background-color: #c7b39b;

¥
a{
font-size: 45pt;
¥
.container {
font-size: 30pt;
¥
</style>
</head>
<body>
<div align=""center"'>
<a class=""click-me" href=""/"
Page</big></a>
<a class=""click-me"
target=""_blank"><big>Students</big></a>
<a class=""click-me™
target=""_blank"><big>Groups</big></a>
<a class=""click-me™
target=""_blank"><big>Teachers</big></a>
<a class=""click-me""
target=""_blank"'"><big>Lessons</big></a>
</div>
<div class=""container*>
<h2 align=""center"">TEACHERS</h2>
<table class=""table  table-dark™
cellpadding="5"">
<thead>

<tr>
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target=""_blank"><big>Welcome

href=""/studentViews/students"

href=""/groupViews/groups"

href=""/teacherViews/teachers"

href=""/lessonViews/lessons""

border=""1" width=""100%""



lll>

<th> ID</th>

<th> Name</th>

<th> Position</th>

</tr>

</thead>

<tbody>

<tr th:if=""%{teachers.empty}''>

<td colspan=""2""> No teachers Available</td>

</tr>

<tr th:each=""teacher : ${teachers}"">

<td><span th:text=""${teacher.teacherld}""></span></a></td>
<td><span th:text=""${teacher.teacherName}''></span></td>
<td><span th:text=""${teacher.position}""></span></td>
</tr>

</tbody>

</table>

</div>

</body>

</html>

TeacherSchedule :

<IDOCTYPE html PUBLIC "*-//W3C//[DTD HTML 4.01
Transitional//EN" "http://www.w3.org/TR/html4/loose.dtd"'>
<html xmlns:th=""http://www.w3.0rg/1999/xhtml|**>

<head>
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<meta http-equiv=""Content-Type"" content=""text/html; charset=1SO-8859-

<title>UNIVERSITY</title>
<style>
body {
background-color: #c7b39b;


http://www.w3.org/TR/html4/loose.dtd
http://www.w3.org/1999/xhtml
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¥

a{

font-size: 45pt;

¥

.container {

font-size: 30pt;

¥

</style>

</head>

<body>

<div align=""center'">

<a class=""click-me"* href=""/" target=""_blank"'><big>Welcome
Page</big></a>

<aclass=""click-me' href=""/studentViews/students""

target=""_blank'"><big>Students</big></a>

<a class=""click-me™ href=""/groupViews/groups"
target=""_blank"><big>Groups</big></a>

<a class=""click-me" href=""/teacherViews/teachers™
target=""_blank"><big>Teachers</big></a>

<a class=""click-me™ href=""/lessonViews/lessons"*
target=""_blank"><big>Lessons</big></a>

</div>

<div class=""container''>

<h2 align=""center"">LESSONS</h2>

<table class=""table  table-dark™ border="1"  width=""100%""
cellpadding=""5"">

<thead>

<tr>

<th> ID</th>

<th> NAME</th>
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<th> CLASS NUMBER</th>

<th> DATE</th>

<th> TEACHER</th>

<th> GROUP</th>

</tr>

</thead>

<tbody>

<tr th:if=""${lessons.empty}'*>

<td colspan=""2""> No lessons Available</td>

</tr>

<tr th:each=""lesson : ${lessons}''>

<td><span th:text=""${lesson.id}""></span></a></td>
<td><span th:text=""${lesson.name}""></span></td>
<td><span th:text=""${lesson.classNumber}"'></span></td>
<td><span th:text=""${lesson.date}""></span></td>
<td><span th:text=""%${lesson.teacherName}''></span></td>
<td><span th:text=""${lesson.groupName}"></span></td>
</tr>

</tbody>

</table>

</div>

</body>

</html>

TeacherPersonalArea :

<IDOCTYPE html PUBLIC **-//W3C//[DTD HTML 4.01
Transitional//EN"" ""http://www.w3.0rg/TR/html4/loose.dtd"*>
<html xmlns:th=""http://www.w3.0rg/1999/xhtml|**>
<head>

<meta http-equiv=""Content-Type"’ content=""text/html; charset=1SO-8859-


http://www.w3.org/TR/html4/loose.dtd
http://www.w3.org/1999/xhtml
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<title>UNIVERSITY </title>

<style>
body {
background-color: #c7b39b;

by

a{

font-size: 45pt;

by

.center {

display: block; margin-left: auto; margin-right: auto;width: 50%;

by

button {

height: 100px;

width: 150px;

by

</style>

</head>

<body>

<div align=""center"'>

<a class=""click-me"" href=""/" target=""_blank'"><big>Welcome
Page</big></a>

<a class=""click-me"* href=""/teacherViews/schedule"
target=""_blank'"><big>My schedule</big></a>

</div>

<div align=""center"'>

<form class=""form-inline  my-2 my-Ilg-0"" form-method=""post"
th:action=""@{/logout}"">

<button class="btn btn-outline-danger my-2 my-sm-0 btn-sm"
type=""submit''><big>Logout</big></button>

</form>
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</div>

<br>

<img class=""center"
src=""https://fastly.4sqgi.net/img/general/600x600/115924791 hIMfbYWWTu3Q

JJ L7Yotf-UEvplQzeuD TZHIcfu5j30.jpg'*>

</body>

</html>

Access denied page :

<IDOCTYPE html>

<html xmlns=""http://www.w3.0rg/1999/xhtml"*>
<head>

<title>University</title>

</head>

<body>

<h1>Access is Denied!</h1>

<img class=""center"

src=""https://statusycitaty.ru/images/stories/Image/Prikolnie/pechalnye- statusy.jpg"
width=""50%"">

</body>

</html>

Welcome page :

<IDOCTYPE html PUBLIC "*-//W3C//[DTD HTML 4.01
Transitional//EN" ""http://www.w3.0rg/TR/html4/loose.dtd"*>
<html xmlns:th=""http://www.w3.0rg/1999/xhtml|"*>

<head>

<meta http-equiv=""Content-Type"’ content=""text/html; charset=1S0O-8859-

<title>UNIVERSITY </title>
<style>
body {


http://www.w3.org/1999/xhtml
http://www.w3.org/TR/html4/loose.dtd
http://www.w3.org/1999/xhtml
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background-color: #c7b39b;

¥

a{

font-size: 45pt;

by

.center {

display: block; margin-left: auto; margin-right: auto;width: 50%;

by

.personalArea {

by

</style>

</head>

<body>

<div align=""center"'>

<a class=""click-me"* href=""/studentViews/students"
target=""_blank"><big>Students</big></a>

<a class=""click-me™ href=""/groupViews/groups"
target=""_blank"><big>Groups</big></a>

<a class=""click-me" href=""/teacherViews/teachers"
target=""_blank''><big>Teachers</big></a>

<a class=""click-me™ href=""/lessonViews/lessons"’
target=""_blank"><big>Lessons</big></a>

</div>

<div align=""center"" class=""personalArea'">

<a class=""click-me™ href=""/studentViews/studentPersonal Area"
target=""_blank"'><big>STUDENT PERSONAL AREA</big></a>

<br>

<a class=""click-me"" href=""/teacherViews/teacherPersonalArea"

target=""_blank"><big>TEACHER PERSONAL AREA</big></a>

</div>
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<img class="'center" src=""https://diplom24.com.ua/wp-
content/uploads/2018/03/nau-fly.jpg"*>
</body>

</html>

4.9. BHCHOBKM /10 Y4eTBEPTOI0 Po3/iy

B detrBepTomy poznuii Oyna peanizoBaHa Oi13HEC-JIOTIKA MPOEKTY, PEHO3UTOPIT

MIPOEKTY, CYTHOCT1, KOHTPOJIEPH Ta OYyJIM OMHUCAaH1 BUKOPUCTAH1 TEXHOJIOTI.
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PO3/I1JI 5. Pe3yJbTaTu TeCTYBAaHHA NPOEKTY

5.1. TectyBanus

[Ipu 3amycKy MpOEKTy MU MOTPAIIIEMO HA TOJOBHY CTOPiHKY. Ilpu 3amycky

MPOEKTY MU TOTPAILISIEMO HA TOJIOBHY CTOPIHKY

STUDENT PERSONAL AREA
TEACHER PERSONAL ARFA

L
L
-
.
.
[

-
u o
I B
[

Puc. 5.1. Welcome Page

[Torpamutu Ha Bkiaaku Student, Groups, Teachers and Lessons moxHa 0e3
aBTOpU3aIlii Oyb-IKOMY KOPUCTYBaul, HaBITh HE aBTOPHU30BAHOMY, TOMY III0 TaM HEMa
IPUB’SI3KU 10 MOJIEN 00’ €KTa, TaM TIJIbKH CIIMCOK KopucTyBadiB y b/I.

Huxue HarjsiaHo MOXKHA 1€ MOOAYHUTH.



Bknanka Students

Bxagka Groups

Bknanka Teachers

Puc. 5.2. Students

Puc. 5.3. Groups

\‘

5

Puc. 5.4. Teachers
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Bxuianka Lessons

Puc. 5.5. Lessons

A Bxe mnsa Toro, mo6 motparutu Ha Bkinaaku STUDENT PERSONAL AREA
and TEACHER PERSONAL AREA tpeba OyTu aBTOPU30BaHUM.

Posrisaemo Biiaaaky Student Personal Area :

Puc. 5.6. [lepexin na Student Personal Area
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[Ticns waxkarTs Ha “Student Personal Area” kopucTtyBad MOTparuisie Ha

CTOpIHKYyaBTOpH3AIlii

Please sign in

Puc. 5.7. Cropinka aBTopu3ariii

Sx1o KoprcTyBad BBe/IE HEBIPHUH JIOT1H UM MAPOJIb, TO B JOCTYIIL IO CTOPIHKU

OyneBiaMoBieHO Ta Oye nmoka3zana nommika “BAD CREDENTIALS” :

Please sign in

8ad credentials

sanyas |

Puc. 5.8. HeBipHi gaHi npu aBTopu3anii

Sxuo xopuctyBay 3aiije mij JoriHoM 1 maposnem Teacher’a, To BiH TakoX He
NOTPAIUTh Ha 1[I0 CTOPIHKY, TOMY 110 HAa HI{ JOCTYI MaroTh Jiuuie ctyaeHTu. Cnpobda

MOTPAIIUTU BUYUTEIIIO:
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Access is Denied!

Puc. 5.9. Binmona y noctyni KopucryBady BiJIMOBJICHO B JOCTYTII.
Ao MU Bce K€ Takd BBEJAEMO BIpHI JaHl CTYJEHTa, TO MOTPAMMO Ha
CTOPIHKY:

Welcome PageMy schedule

e 1
-?"nrm
LETEE SRR o
{ i § s- air i I"rF b
l o ) B ET e s
Y B ik 73 - B
I ) 1] oL 1LY || 7

Puc. 5.10. Ilepconanbuuii KaO1HET CTyI€HTa

TyT Tak0X MU MOKEMO!

1)  Ilosepnyrtucn na Welcome Page



Students Groups TeachersLessons

STUDENT PERSONAL AREA
TEACHER PERSONAL AREA

I
B
i
LE
F |
-
-
[l
B
B
I

Puc. 5.11. TTosepuenns na Welcome Page
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2) IToGaunTn PO3KIIaJ] KOHKPETHO aBTOPHU30BAHOI'O CTYICHTA
Welcome PageStudents Groups TeachersLessons
LESSONS
ID | NAME CLASS NUMBER DATE TEACHER | Group
1 |Math 225 2021-06-22 16:00:00.0 Diana Pavlova |STEN

Puc. 5.12. Po3knan ctyneHra

3)BUITH 3 aKKayHTa, HakaBIiu button “Logout”

[ micns Buxomy 3 akkayHTy Mu notpanuMo Ha Hamry Welcome Page

Amnanoriuna cucrema i s Teacher Personal Area : ABTopu30ByeMOCS

Please sign in

dinag2 L

Puc. 5.13. ABropu3aiiist BunTes

[Totpamsiemo Ha ctopinky Teacher’a :
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Welcome PageMy schedule

Puc. 5.14. [lepconanpHuii KaOiHET BUNTEIIS

Knammaemo na My Schedule ta 6aunmo po3kiiajq KOHKPETHO aBTOPU30BAHOTO

BUHNTCIIA
Welcome PageStudents Groups TeachersLessons
LESSONS
D NAME CLASS NUMBER DATE TEACHER GROUP
1 |Math 225 2021-06-22 16:00:00.0 Diana Pavlova STEN
2 |English 315 2021-06-21 13:15:00.0 Diana Pavlova TLEK
3 Programming 405 2021-06-22 14:00:00.0 Diana Pavlova TLEK
4 World history 259 2021-06-24 08:45:00.0 Diana Pavlova TLEK
5 Spain 364 2021-06-23 16:15:00.0 Diana Pavlova TLEK

Puc. 5.15. Po3knan BunTens
Hy 1 mpu OakaHHi BUHTH 3 aKKayHTy, L€ MOKHa 3pOOUTH aHAJIOTIYHO,

Hakapiubutton Logout.

5.2. BHCHOBKH 10 I’SITOr0 Ppo3aiLy

Y m’stomy po3mini Oyna TOKazaHa JeTanbHa peaiizaimis TMPOEKTy Ta

JEMOHCTpAIlist Horo poOoTH.
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BUCHOBKHA

B xoni nanoi kypcoBoi po6otu 6yB po3po0JieH IPOEKT Ha MOBI TPOrpaMyBaHHs
Java B cepeni po3po6ku INTELIJ IDEA.

Buxopucran ¢peiiMBopk Spring, mms 30epiraHHsS JaHHUX BHKOPHCTAaB 0a3y
nanuxPostgrelSQL.

3a pomoromororo MVC-controller’s Mmoxxaa morpamuiata Ha html — cTopinku
yBeO-0Opay3epi.

JlilicHo, y 1u(ppoBOMY YHIBEPCUTETI B Hall yac € BeJMKa MOTpeda, OCKUIbKH
HABYaHHS MMPOBOJUTHCS NUCTAHIIINHO, Ta SIK, SIKIIO HE Yepe3 IHTEPHET JeCh TUBUTHUCS
pO3KJaja, BYUTENIB U T.1.

Tak camo 1 17151 BUMTETIB, 32 JOTIOMOTOI0 IIM(YPOBOTO YHIBEPCUTETA BUUTENH MOXKE

no0auuTH PO3KIIAJ] HE TIIBKH BCIX MMap, aje 1 OKpeMo s cede, 110 € TyKe 3pYIHUM.



82

CIIUCOK BUKOPUCTAHUX JIXEPEJI

1. Java - Bikinemis [EnexTpoHHUI pecypc]

https://uk.wikipedia.org/wiki/Java

2. Intelij Idea - Bikinemist [EnekTponHumii pecypc]
https://uk.wikipedia.org/wiki/IntelliJ_IDEA
3. Spring  Framework —  Bikinenis  [EnmekrpoHHHid — pecypc]

https://uk.wikipedia.org/wiki/Spring Framework

4, O030p wmomynmedt  Spring mis  Java  [Enmektponmii  pecypc]

https://tproger.ru/articles/spring-modules-overview/#:~:text=Spring%20B0o0t%20—

%20koMIuIeKCHBIN Y2 0dbperiMBopK,00padaTeiBaTh % 200rpoMH0e %2 0koanuectB0%

2001H0BpEeMEHHBIX %2 OTIOIK TFOUEHU A

5. Spring Boot | Spring mo-pyccku! [Enektponuii pecypc]https://spring-

projects.ru/projects/spring-boot/

6. Kode-0peiik #75. [IpenmytiectBa u HepocTaTku Spring Boot.
[Enextponnmii pecypc] https://javarush.ru/groups/posts/3380-kofe-breyk-75-

preimujshestva-i-nedostatki-ispoljhzovanija-spring-boot-funkcii-dlja-strok-v-java

7. Spring Security | Spring mo-pyccku! [Enextponnuii pecypc]|http://spring-

projects.ru/projects/spring-security/

8. Yro  Takoe HTML u CSS? [EnextponHuii  pecypc]
https://help.megagroup.ru/chto-takoye-html-i-css#:~:text=CSS%?20-

%205361k%201201111%20cTinein%2C.onuceBath Y2 0obopmiueuane%20BHeH

cro
%?20Buma%20K0HTEHTA

Q. Mo Take 6a3a manux? | Kadempa AIIEIIC TE® KIII — mporpamua

1mkeHepist| EnexkrporHuii pecypc]

https://apeps.kpi.ua/shco-take-basa-danykh

10. SQL — Bukunenus [EnextpoHHuii pecypc]
https://ru.wikipedia.org/wiki/SQL



https://uk.wikipedia.org/wiki/Java
https://uk.wikipedia.org/wiki/IntelliJ_IDEA
https://uk.wikipedia.org/wiki/Spring_Framework
https://tproger.ru/articles/spring-modules-overview/#%3A~%3Atext%3DSpring%20Boot%20—%20комплексный%20фреймворк%2Cобрабатывать%20огромное%20количество%20одновременных%20подключений
https://tproger.ru/articles/spring-modules-overview/#%3A~%3Atext%3DSpring%20Boot%20—%20комплексный%20фреймворк%2Cобрабатывать%20огромное%20количество%20одновременных%20подключений
https://tproger.ru/articles/spring-modules-overview/#%3A~%3Atext%3DSpring%20Boot%20—%20комплексный%20фреймворк%2Cобрабатывать%20огромное%20количество%20одновременных%20подключений
https://spring-projects.ru/projects/spring-boot/
https://spring-projects.ru/projects/spring-boot/
https://javarush.ru/groups/posts/3380-kofe-breyk-75-preimujshestva-i-nedostatki-ispoljhzovanija-spring-boot-funkcii-dlja-strok-v-java
https://javarush.ru/groups/posts/3380-kofe-breyk-75-preimujshestva-i-nedostatki-ispoljhzovanija-spring-boot-funkcii-dlja-strok-v-java
http://spring-projects.ru/projects/spring-security/
http://spring-projects.ru/projects/spring-security/
https://help.megagroup.ru/chto-takoye-html-i-css#%3A~%3Atext%3DCSS%20-%20язык%20таблиц%20стилей%2C%2Cописывать%20оформление%20внешнего%20вида%20контента
https://help.megagroup.ru/chto-takoye-html-i-css#%3A~%3Atext%3DCSS%20-%20язык%20таблиц%20стилей%2C%2Cописывать%20оформление%20внешнего%20вида%20контента
https://help.megagroup.ru/chto-takoye-html-i-css#%3A~%3Atext%3DCSS%20-%20язык%20таблиц%20стилей%2C%2Cописывать%20оформление%20внешнего%20вида%20контента
https://help.megagroup.ru/chto-takoye-html-i-css#%3A~%3Atext%3DCSS%20-%20язык%20таблиц%20стилей%2C%2Cописывать%20оформление%20внешнего%20вида%20контента
https://apeps.kpi.ua/shco-take-basa-danykh
https://ru.wikipedia.org/wiki/SQL
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11.  PostgreSQL — nmonysipHast cBo001HasE 0O bEKTHO-PEIISIIMOHHAS CUCTEMA
yrpasieHus 6azaMu JTaHHbIX [EexkTpoHHuUl pecypc]

https://web-creator.ru/articles/postgresq|

12. SQL | DDL, DQL , DML, DCL AND TCL commands — GeeksforGeeks

[ EmexTpoHHHI1 pecypc]

https://www.geeksforgeeks.org/sql-ddl-dgl-dml-dcl-tcl-commands/

13.  Yrto Ttakoe JIByxdakTopHas ayTeHTH(UKaIUs Tmoib3oBarens | bior
SSL.com.ua[EnexTponnuii pecypc]|
https://ssl.com.ua/blog/what-is-2fa/

14. Model-View-Controller — Bukuneaus [EnektponHuii  pecypc]
https://ru.wikipedia.org/wiki/Model-View-Controller



https://web-creator.ru/articles/postgresql
https://www.geeksforgeeks.org/sql-ddl-dql-dml-dcl-tcl-commands/
https://ssl.com.ua/blog/what-is-2fa/
https://ru.wikipedia.org/wiki/Model-View-Controller

