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®daxynbTeT (IHCTUTYT) HaBuanbHO-HAYKOBHI1 IHCTUTYT MaTEMATUKH Ta
1H(OpMaIIHHUX TEXHOJIOTII

(oBHa Ha3Ba)

Kadenpa [HdopMaLIITHUX TEXHOJIOTIH Ta CUCTEM
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HA JJUIIJIOMHU IPOEKT (POBOTY) CTYJEHTY
Kypsuomy Onekcanapy BomogumupoBuuy

(mpi3Buie, iM’s1, 110 GaTHKOBI )

1. Tema npoekrty (po6otu) Po3podka KjieHT-cepBepHOi cucTteMu «EJIeKTpoH-

HUI1 [eKkaHaT» 3acodamu Java.

KepiBHuk kBamidikamiitHoi poooTu ITepesicnaBcpka C.O. K.I1.H., JOLEHT
(mpi3Buiue, iM’s1, 10 6aTPKOBI, HAYKOBHIi CTYIIiHb, BUCHE 3BAHHS)

3aTBEpP/KEHA HAKA30M 10 YHIBEPCUTETY BiJl

2. CTpOK MOJaHHS CTYJACHTOM MPOEKTY (POOOTH)

3. Buxigni nani 10 po6otu (IpoexTy) Po3pobneno kiieHT-cepBepHy

porpamy Juisl HaBUaJIbHHX 3aKJIaaiB « EJeKTpOHHUH JiekaHaT» 3aco0aMu Java B
cepenosui IntelliJ IDEA.

(BU3HAYAIOTHCS KiTbKiCHi a60 (Ta) AKiCHI MOKA3HUKH, IKMM ITOBUHEH BiIIOBiaTH 00’ €KT PO3POOKH)

4. 3MiCT pO3paxyHKOBO-TIOSICHIOBAJIbHOT 3aMMUCKU (TEpesIiK MUTaHb, K1 TOTPIOHO
po3pobutn) Posain 1. Arani3 npexmeTHoi o6acti Ta Texnouorii. Posmin 2.I1poexTyBan-

Hs1 cucteMu «EnexTpornmii qekanary. Posain 3. Peamizarist cuctemu «EnekTpoHHUM 1eKa-
aHaT).

(BU3HAYAIOTHCS HA3BU PO3JLIiB a60 (Ta )epeltik MUTaHb, sIKi IOBUHHI yBiiiTi 10 Tekcty I13)

5. Ilepenik rpadigHoro Marepiany (3 TOYHUM 3a3HAUCHHSIM 00OB’I3KOBHX KPECJICHD)




6. KoncynpranTu po3aiiiB IpoeKkTy/poboTu

ITignwuc, mata

[Ipi3Buiie, 1HiMiaaM Ta ocaaa

Pozmin 3aBJaHHSA 3aBJaHHS
KOHCYJIbTaHTA N
BUJIAB MIPUIHSB
1 IMepescnasceka C.O. e
2 ITepescnasceka C.O. Y
3 ITepescnasceka C.O.

7. Jlata Bumadi 3aBAaHHS ,, ” 2024p.
KAJEHJIAPHUM IVIAH
No Ha3Ba etamiB AumioMHOTO Crpok BukoHanHs | [ TprmiTka
3/m poeKTy (PoOoTH) €TariB MPOCKTY
(poboTtH )

Bubip Temu poOGOTH, BHBUEHHS HAYKOBOI JITEpaTypH,
3aTBEP/UKCHHS TEMU Ta KepIBHUKA.

o 15 »oBTHs

AHaJi3 JiTepaTypHUX JKepell 3a TeMoro pobotu. Po3pobka
Ta ampobaiis METOAUKU JOCIiIHO-eKCIIePUMEHTAIbHOL
poboTwu.

[lonanHs CTPYKTYpH TEOPETHMYHOI YaCTUHH POOOTH Ta
IJIaHYy CKCIICPUMCHTAJIbHUX ,Z[OC.]'Ii)I)KeHI).

HApyruii TH>K1eHb
aucTonana
(10 nucromana )

Po6oTa Haj TEOPETUYHOIO YACTHHOIO.
[TonanHs TEOPETHMYHOI YAaCTUHU POOOTH
YUTAHHS] HAYKOBUM KEPiBHUKOM.

JUISL TIEPIIOTO

o 15 rpynus

VcyHeHHS  3ayBaXkeHb,  ypaxXyBaHHS
HAYKOBOT'O KE€piBHHKA.
[TogaHHs TeOpeTHYHOI YaCTUHH POOOTH HA IPYyTe YNTAHHSL.

pEeKOMEH 1Al

Jlo 28 ciuns

[IpoBenennss exkcnepuMmeHtasibHOi poOoTu. IloeranHuii
aHajiz Ta oOroBopeHHs i1 pesynbTaTiB. [lepeBipka cranHy
BUKOHAHHS pOOOTH.

[Tepmnii THXKIEHB
oepesHs

VpaxyBaHHS  pEeKOMEHJAIlili  HAyKOBOTO  KEepiBHHKa,
YCYHEHHS HEJONIKiB, MIATOTOBKa BapiaHTa poOOTH [0
HepeI3axucTy.

Po3pobka mpe3eHTartii.

Mo 31 Gepesns

[Tonepenniit 3axuct podoTH Ha Kadeapi

KBITEHb

JloonpaitoBanHss poOOTH 3 ypaxyBaHHSIM pPEKOMEHalin
micnsg  mepenzaxucty. IlomaHHs poOOTH  HAayKOBOMY
KEpIBHUKOBI Ta PEIEH3E€HTOBI HAa MIATOTOBKY BIATYKY Ta
peneHsii

3a 10 guiB 10
JIiep>KaBHOT aTecTarii

[Toganns Ha Kadeapy OCTaTOYHOTO BapiaHTa poOOTH,
MNEepCIICTCHOI'O  Ta HiHHI/IcaHOFO ABTOPOM, HAYKOBHUM
KEPIBHUKOM 1 PEIICH3EHTOM.

3a 5 mHIB 10
Jiep>KaBHOT atecTarlii
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AHOTALIIA

Kypsuuii O. B.

Tema: Po3poOka kiieHT—cepBepHOI cucTeMu «EJeKTPOHHMH JeKaHAT»
3aco0amm Java.

Cuenianbhictb: 123 «Komm toTepHa iH)KeHepis»

Ycranosa: JIHY imeni Tapaca llleBuenka, 2025 p.

Bakanaspcbka podora mictuth: 143 c., 26 puc., 59 tadmn., 31 mxepeno.

OO0'eKT MOCTiIZKEHHS - TIPOIIEC aBTOMATHM30BAHOTO YIPABIIHHS OOJIIKOM
CTYJICHTIB y 3aKjiajiaX BUIIIOi OCBITH.

Ipeamer pociigskeHHsl - KIl€HT—cepBepHa iH(doOpMaliiiHa cuctema s
BeJICHHS 00J1iKy 3700yBadiB BUIIIOT OCBITH, BUKJIA/1auiB, TUCIUILTIH, OI[IHOK.

Mera poGoTm - po3poOka Kii€HT—cepBepHOi cucteMu «EnexTponHumit
JIeKaHaT» 3 BUKOPUCTaHHSIM MOBHM MpOTpaMyBaHHS Java s aBTOMaTH3aiii
OCBITHBOTO Tiporiecy B 3BO.

Pe3yabTaTu podorn.

B pe3ynbrarti nociipkeHHs BU3HAYCHO (PYHKIIOHAIBHI Ta He(DYHKITIOHAIbHI
BUMOT'M, OOTPYHTOBAHO BHOIp TEXHOJOTiH. Po3po0ieHO apXITeKTypy CHCTEMH,
iH(}ONOTIYHY Ta JaTaJOTIYHYy MOJAENs 0a3uW JaHuX, MPOTrpamMHy peati3alliro
CEpBEPHOI Ta KIIIEHTChKOT YacTUH cucteMu. CepBepHa YacTHHA peai30oBaHa MOBOIO
Java 3 BukopuctanusaMm TCP-3’ennanns Ta oOpoOku 3anuTiB. KilieHTChKa yacTUHA
Mae Tpadiuamii iHTEpdeiic Ha ocHOBI OiOmorekn Swing. J[ms B3aemomii 3 6a3010

naHux BukopuctaHo MySQL.

KurouoBi cioBa: Java, kiieHT—cepBepHa CHCTEMa, €JIEKTPOHHHUM JeKaHart,

TCP, MySQL, Swing.



ABSTRACT

Kuryachyi Oleksandr

Theme: Development of a client-server system «Electronic Dean’s Office»
using Java.

Speciality: 123 «Computer Engineering»

Institution: Luhansk Taras Shevchenko National University (LTSNU), 2025.

Diploma work contains: 143 pages, 26 figures, 59 tables, 31 references.

Object of research — the process of automated student data management in
higher educational institutions.

Subject of research — a client-server information system for managing
records of students, teachers, courses, and grades.

Aim of work — to develop a client-server system «Electronic Dean’s Office»
using Java for automation of educational administrative processes.

Results.

The paper presents an analysis of existing analog systems, formulates the
requirements, and justifies the choice of technologies. A three-tier architecture of
the system was developed, along with an infological and datalogical model of the
database. The server part was implemented in Java using TCP connections for
request handling. The client part features a user-friendly GUI based on the Swing
library. MySQL was used as the database management system to ensure reliable data
processing and storage.

Keywords. Java, client-server system, electronic dean’s office, TCP,
MySQL, Swing.
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BCTYII

1.1. HaiimenyBaHHsi: Po3poOKka KIi€HT—CEPBEPHOI CUCTEMH «EIICKTPOHHUI
JeKaHaT» 3acob0aMu java.

1.2. IlincraBa 1o BukoHauHsi: [lijcTaBoro /UIsi BUKOHAHHS JaHOI pO3POOKH €
3aB/IaHHS Ha 0aKaJIaBpChKy poOOTY.

1.3. Tepmin po3pooku:

1.3.1. [Touarok 15 xxoBTHs 2024p.

1.3.2. 3akinuenns 10 6epesns 2025p.

1.4. dinaHcyeThCS 32 paXyHOK KOIITIB 3aMOBHHKA.

1. XAPAKTEPUCTUKA OB’EKTY

1.1. Po3pobieHa cucteMa MOBUHHA 3a0€3MeUyBaTH B3aEMO/III0 KOPUCTyBaya 3
€JIEKTPOHHOI0 0a3010 JaHWX HABYAJIBHOTO 3aKjiaay uepe3 rpapiuyHui
KIIIEHTChKUM 1HTEpPec, MO 3 €HYETHCA 3 CEPBEPHOID YACTHHOKO 3a
JIOTIOMOTOI0 KJTIEHT-CEPBEPHOT apXITEKTYPH.

1.2. o cknanxy 00’€kTa, 110 CTBOPIOETHCS, BXOIUTD:

o Kiientcpka wactuna 3 rpadiuaum iHTepdeiicom, peanizoBaHa MOBOIO

nporpamyBaHHs Java.

o CepBepHa uacTWHA, SKa TNpUHAMae 3alUdTH KIl€HTa, 00poOisie ix Ta

B3a€MO/II€ 3 0a3010 JTaHUX.

o CYBA MySQL nns 30epiranHs iHdopmanii mpo 3400yBadiB OCBITH,

BHKJa1a41B, JUCLUMILIIHHA, OaH TOIIO.

1.3. Bxinna indopMallis BKIIIOYAE:

o JlaH1 KopucTyBayiB (JOT1H, TAPOJIb).
o [adopmariito npo 3700yBadiB, JTUCIUILTIHU, OaH.
o 3anutu kopuctyBada uepe3 GUI-kiieHT.

ITC.4KI.0124.02-T3

3MH.

ApK. Ne dokym. Mionuc |\Hdama

ApPK.




1.4. Buxigna indopmairisi BKIIOYAE:

o Bignosial Ha 3anmuTH KopucTyBauda (MEperyisii, T0JaBaHHS, BUIAJCHHS
JIaHHX ).

o [ToBimOMIIEHHS PO pe3yJIbTaT onepalii (ycnix, IOMUIIKa).

° 3BITH II0JI0 YCHIITHOCTI 3/100yBaviB OCBITH Ta 1HII aHAJIITHYHI JIaHi, SKi

(bopMYIOTBCS Ha OCHOBI JaHUX B 0a3i.

2. TIPU3HAYEHHS OB’EKTY

2.1. IlpuzHayeHHs:

Peamizariisi  KJII€HT-CEPBEPHOTO  MPOrPaMHOTO  3a0€3MEUeHHS IS
aBTOMaTH3allii TpoleciB 00Ky, YNpaBliHHA Ta OOMiHY iH(oOpMmalieo B
HaBYAJIBHOMY 3aKkjajdi, 30kpemMa B JekaHari. CucremMa J03BOJISIE 3PYYHO
30epiratd, 0OOpoOJsATH Ta NEperisiAaTH JaHi MNpo3Ao0yBadiB, JUCHUILIIHH,

BUKJIaJa4iB Ta PE3yIbTaTh HaBYaHHS yepe3 rpadiuHuil iHTepderc.

2.2. iaxboBa ayauropis:

o CniBpoOiTHUKH JIeKaHaTy (aAMiHICTpaTopu 06a3 TaHuX).

° Buxknanaui, siki BBOJATH Ta MEPETIISAIAI0Th OIIIHKHU 3/100yBayiB.

o OcBITSIHU, K1 OTPUMYIOTH JIOCTYT O CBOTO HABUAJILHOTO MPOTPECY.

o IT-Bianin  HaBYANBHOIO 3aKiaay, IO 3alMA€TbCS MIATPUMKOIO 1

PO3TOPTAHHSM CHUCTEMH.
2.3. Ilnardopmu st podGOTH CHCTEMH:

o Kiientchka wactuHa 3amyckaetbesi Ha OC Windows abo Linux 3
BCcTaHOBJEHOIO Java Virtual Machine.

. CepBepna yactuHa Takox mpairoe Ha OC Windows abo Linux, motpebye

JVM Tta nocryn 1o 6a3u nanux MySQL.

ITC.4K1.0124.02-T3

3MH.

ApK. Ne dokym. Midnuc |\dama

ApK.




Cucrema He nependavyae MOOUIBHOI Bepcili YW BeO-AOCTYNY, OCKUIBKH

peanizoBaHa sK JACCKTONMHMM nojaaTok 13 TCP-3’e€IHaHHAM MDK KIIEHTOM 1

CepBEPOM.

3.1.
3.1.1.

3.1.2.

3.1.3.

3.14.

3.15.

3.2.

3. BUMOI'M CUCTEMHA

3araJjibHi BUMOI'H:

Cucrema TOBHHHA MpAIIOBAaTH HA NEPCOHAIBHUX KOMII IOTEpaX 3
omnepauiiHoo cucremoro Windows abo Linux, 1o miaTpUMYIOTh 3aIlyCK
Java-gonatkis.

KiieHTchbka yacTMHA MOBMHHA MATH 1HTYITHBHO 3pO3yMUIHM rpadiuHuit
1HTEpPEic s 3py4Hoi poOOTH KOPUCTYBaU1B PI3HUX PiBHIB MiATOTOBKH.
Cucrema moBWMHHA OyTH ONTHMI30BaHa /i CTaOUIbHOI pOOOTH mpHU
00poO11i BETUKOT KUJIBKOCTI JAHUX Ta OJJHOYACHOMY IiIKIIFOUCHH] KITBKOX
KJIIEHTIB.

[Tporpamue 3abe3neuenHs moBuHHO OyTH cymicHuM 3 CYBJ] MySQL Ta
MaTH MOKJIMBICTh MacIITa0yBaHHs ISl PO3LIUPEHHS (PYHKIIOHATBHOCTI B
MalOyTHbOMY.

[loBuHHO  OyTH  peaii3oBaHO  3aXMCT  JaHMX  KOPHUCTYBadyiB
(aBTeHTH(IKAIlIs) Ta MEXaHI3MU Oe3neyHoi mnepenayl iHGopmarii Mix
KITIEHTOM 1 CEPBEPOM.

DOYyHKIiOHAJIbHI BUMOTH

O0uik cTy/AeHTIB:

3.2.1.
3.2.2.
3.2.3.

JlolaBaHHS Ta BUJAJICHHS CTY/CHTIB.
[Tpu3HayeHHs CTYyIEHTIB Y HaBYaJIbHI TPYIH.

30epexeHHs akaJIeMIvyHO1 ICTOpIi CTyIeHTA.

O0J1ik BUKJIa1aYiB:

3.2.4.
3.2.5.

I[OI[aBaHHH Ta BUJAJICHHA BI/IKJ'IaI[a‘-IiB.

[Ipu3HavyeHHs BUKJIaJa4yiB HA KOHKPETHI TUCIHUILTIHY.

ITC.4KI.0124.02-T3

3MH.

ApK.

Ne dokym. Mionuc {dama

APK.




AJIMIHICTPYBAHHA HABYAJbHMX JUCHMILIIH:

3.2.6. JlomaBanHs Ta BUIAICHHS IUCITATLIIH.

3.2.7. Ilpu3HaueHHs1 KOHKPETHUX AUCLUIUIIH JJIsl CTY/ICHTIB Ta BUKJIAAauiB.

O0J1iK OLiHOK:

3.2.8. BHeCeHHS OIIIHOK CTYJICHTIB y CUCTEMY.

3.2.9. 36epesxeHHs icTOpil OLIHIOBaHHS.

3.2.10. MoXUBICTb MEperIsAy OLIHOK CTYICHTaMHU Ta BUKJIaJadaMHu.

PeecTpanis Ta apTeHTHdIKALIA:

3.2.11. PeecTpallis KOpHCTYBaviB.

3.2.12. ABTOpu3allis KOpUCTYyBayiB.

3.2.13. 3axucT BiJl HECAHKITIOHOBAHOTO JTOCTYITY.

3.2.14. llludpyBanHs mapoiB.

KuienT-cepBepHa B3aemoais:

3.2.15. Bukopucrtanss cepBepa 0a3u JaHUX.

3.2.16. BuxkopucTaHHs OKpEMOT0 CEPBEPHOTO J0AaTKa JjIsi 0OpOOKH 3aIUTIB.

3.2.17. KitieHTChKUI OMAaTOK IS B3a€EMOJii KOPHUCTYBadiB 13 CEPBEPHOIO
JaCTHHOIO.

3.3. HedynkuionanbHi BUMOTH

besneka:

3.2.6. llludpyBanHs 1aHUX KOPUCTYBAUiB.

3py4HicTh BUKOPUCTAHHSA:

3.2.7. IntyiTuBHO 3p0o3yMinuil TpadiuHuii iHTepdenc st poOOTH KOPUCTYBAUIB.

3.2.8. JlpyxHiit nu3aitn 3 ypaxyBanusMm npuaiumnis UX/UI.

3.3. Bumoru 10 ckjiaay Ta apxiTekTypu:

3.3.1. Cucrema MOBHHHA MATH YiTKO BU3HAYCHY KITIEHT-CEPBEPHY apXITEKTYpY 3
pO3MOJIIJIEHHSIM  OOOB’SI3KIB:  KIJIIEHT  BIJANOBiae 3a  iHTepdeic
KOpPHCTYBaua, cepBep — 3a 00POOKY JIOTIKU Ta OCTY J0 0a3u JaHUX.

3.3.2. KiienT 1 cepBep MaroTh B3aemomisTH 4yepe3 | CP-3’eqHaHHS 13 BIaCHUM

dbopmaTom oOMiHY.

ITC.4K1.0124.02-T3

3MH.

ApK. Ne dokym. Midnuc |\dama

ApK.




3.3.3. Y ckmanai cucteMu 000B’I3KOBO TTOBUHHI OYyTH:

KJIIEHTCHKUM 3aCTOCYHOK 3 rpadiuHuM iHTepdeiicom;

cepBepHuii 3actocyHok 13 GUI maiist anminicTpyBaHHS TiKIIOYCHb;

6a3a nannx MySQL s 36epirands HaBUalIbHOI 1H(pOpMAITii.

3MH.

ApPK.

Ne dokym.

Mionuc

[ama

ITC.4K1.0124.02-T3

ApK.




MIHICTEPCTBO OCBITHU I HAYKHM YKPAITHU
13 «JIYI'AHCBKNHU HAINIOHAJIBHUU YHIBEPCUTET
IMEHI TAPACA HIEBYEHKA»

HapuanpHO-HayKOBHM IHCTUTYT MaTEMATUKHU Ta 1HPOpMAITIHHUX
TEXHOJIOT1H

(Ha3Ba (axynbTeTy, IHCTUTYTY)

[HbopMaLiTHUX TEXHOJIOT1H Ta CUCTEM

(na3Ba kadenpu)

I[HosicHIOBaJIbHA 3aNIHCKA
JI0 TUTIIIOMHOTO MPOEKTY (poOOTH)
BFAKAJIABPA

(ocBiTHBO-KBaNi(hiKaLiHHUI piBEHb)

Ha TEMY:
PO3POBKA KJIIEHT—CEPBEPHOI CUCTEMHU «EJJEKTPOHHHUM
JAEKAHAT» 3ACOBAMMU JAVA
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BCTYII

B cydacHux ymoBax mudpoBizaiii CycniibCTBa Ta aKTUBHOTO PO3BUTKY
iHpopMaMIHUX TEXHOJIOT1M OCOONMBY YyBary MpUAUISIOTE aBTOMaTH3AIlli
yIOpaBIiHHSA Ta 00poOku 1H(opMauii B pizHHX cepax AisibHOCTI. OpHIEO 3
Takux cep € OCBITHI 3aKJIaJd, JIe YIPABIIHHS CTYJACHTCHKUMHU JaHUMU, BEACHHS
aKaJIeMI4HOi JOKYMEHTAIlll Ta KOMYHIKaIlid MIX BUKJIaJadyaMd ¥ CTyAeHTaMU
noTpeOyrOTh €()EKTUBHOTO IPOrPAMHOIO 3a0€3MEeYEHHS.

Tpaauiiiini MmeToau oOJIIKy Ta aAMIHICTPYBaHHS OCBITHIX IIPOIIECIB YaCTO
nepen0avaroTh BHKOPUCTAHHS MAepoOBUX a00 3aCTapiiuX €JICKTPOHHUX CHUCTEM,
SK1 HE BIATOBIIAIOTh CYYaCHUM BHMOTAM €(PEKTHBHOCTI, OC€3IEKH Ta 3pyIHOCTI.
Bracnigok nporo BUHMKa€e norpeda y BIPOBAKEHHI 1HHOBALIIMHUX PIIICHD JIJIs
aBToMartu3alii nux npoieciB. OJHUM 13 TaKUX PIIICHb € €IEKTPOHHUMN JIeKaHaT
— CHUCTEMa, 110 JI03BOJISE KEPYBATH CTYICHTCHbKUMU JIAHUMHU, PO3KIJIAJIOM 3aHSTh,
YCHIIIHICTIO Ta IHIIMMU aJIMIHICTPATUBHUMH aCIIEKTaMH HaBYAJILHOT'O MIPOLIECY.

O0’exTOM 10CJIIIZKEHHS € TPOLIEC YIPABIIHHS CTYJEHTChKUMH JAaHUMU B
OCBITHIX YCTaHOBAaX.

IIpeamerom aoc/igkeHHs1 € KIIE€HT-cepBepHa cucteMa «EnexkTpoHHMI
JeKaHaT»,  po3po0JieHa 3 BHKOPHCTAHHSIM MOBH IIporpamMyBaHHS Java,
texHosorii MySQL ta TCP-3’e1HaHHS MiXK KJIIIEHTOM 1 CEPBEPOM.

Mertorw podoTu € po3poOKa KileHT-cepBepHOi cucTeMHu «EnexTpoHHMI
JIEKaHaTy», sKa 3a0e3reuye 3pyYHHid 1 0e3MeYHUil TOCTYI 0 JaHHX, iX 00pOOKYy
Ta YIpPaBIiHHSA OCBITHBOIO JIOKYMEHTalli€rw. JIjisi JOCSATHEHHS 1€l MeTH
nepen0adyeHo BUPIMICHHS TAKMX OCHOBHUX 3aBJaHb:

a) aHaji3 MpeaIMETHOT 00J1aCTi Ta ICHYFOUHX aHAJIOTIB CUCTEM EJICKTPOHHOTO

ACKaHaTy,
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b) BH3HAUEHHS BUMOT 10 IIPOTPAMHOTO 3a0e3ICUCHHS Ta BUOIp ONTHUMAaIbHUX
TEXHOJIOT1H JJIs1 pO3pOOKHU;
C) TPOEKTYBaHHs apXiTEKTypH KIIEHT-CEPBEPHOI CHCTEMH Ta MoJemi 0a3u
JTAHUX;
d) peamizailisi cepBEpHOT YACTUHU CUCTEMH 3 ypaxyBaHHIM BUMOT 10 O€3MeKH
Ta MPOYKTUBHOCTI;
e) po3poOKa KIIEHTCHKOI YacTUHH 3 TpadidHuM iHTepdercoM It B3aeMOIii
3 KOPHCTYBa4eM;
f) TectyBamHs Ta onTuMmi3alis poOOTH CHCTeMH JUIsi 3a0e3NEYCHHS il
cTaOUTbHOT POOOTH.
3anpomnoHOBaHEe NPOTPaMHE PIIMICHHS J03BOJUTH CYTTEBO CIPOCTUTH
aAMIHICTpYBaHHS HABUYAJbHOT'O TMPOLIECY, IMIABHUINUTH IMBUIAKICTE OOpOOKHU
iH(dopMaIlii Ta MIHIMI3yBaTH MMOBIPHICTh MTOMUWJIOK, OB’ SI3aHUX 13 JIFOJCHKUM
daktopom. BukopucTaHHsS KII€HT-CEpBEpPHOI  apXITEKTypu 3a0e3MeuuTh
eeKTUBHUN PO3MOJILJI HABAHTAXKEHHSA Ta 3PYYHICTh JOCTYIy JO JAHUX IS
KOPHUCTYBaviB CUCTEMH. TakuM 4WHOM, pO3pOOKa JTaHOT CUCTEMU € aKTyalbHUM

3aBAaHHAM y cpepi aBTOMATH3AIlIT YIIPABIIHHS OCBITHIMH YCTaHOBAMHU.
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PO3/ILI 1. AHAJII3 IPEJMETHOI OBJIACTI TA TEXHOJIOI' T

1.1. AnaJui3 npouecy ynpaBJiiHHS 00J1iKy CTy/IE€HTIB

B cydacHMX HaBYaJIbHMX 3aKJaJax YMpaBliHHS OOJIKOM CTYJIEHTIB €

BKJIMBOIO YaCTUHOIO OpraHizailii HaBuajabHOTO mporiecy. CucreMu ymnpaBliHHS

OOJIIKOM CTYJICHTIB TIOBUHHI 3a0e3nedyuTH e¢(EeKTUBHE BEACHHA Ta OOPOOKY

JAHUX, [0 CTOCYIOThCS aKaJleMI4HOi AISUTbHOCTI CTYJEHTIB, a TAKOXK JTOMOMOTTH

aJIMIHICTpaIlil yHIBEpCUTETY, IeKaHATaM Ta BUKJIaadaM y 31HCHEHH] TOTOYHOTO

KOHTPOJTIO YCHIIIHOCTI Ta aKaJIeMIYHHMX JOCATHEHb CTYICHTIB [22].

IIpouec ynpaBiiHHs 00J1iKOM CTYy/I€HTIB

[Ipomec ympaBiiHHA OOJIKOM CTYACHTIB y 3arajJbHOMY BHUITQJIKy MOXKHA

MMOAUINTH Ha KUJIbKa OCHOBHUX €TaIllB:

a) Peectpamisi cTtyneHTiB y cuctemi: [lepmmii etanm BKIIIOYa€ BBEICHHS

0a30BUX HaHUX IIPO CTYACHTA B CUCTCMY, IO MOXKC BKJINOYATH ocoOucTi

naui (IIpi3Buie Ta iM’s1, 1aTa HAPOJKEHHS, KOHTAKTHI J1aH1), akaJeMIuH1

JOCSITHEHHSI, 1H(pOopMaIliio mpo GakynbTeT Ta cremiaibHicTh. Lleit etan €

KPUTHUYHO BaXXJIIMBUM, OCKUIBKH HpaBI/IHBHiCTB 1 MIOBHOTA BHECEHHUX JaHHUX

Oe3rocepeIHbO BILUIMBAE HA TOJAJIBIILY POOOTY 3 CUCTEMOIO.

b) PeecTpamis Ha kypcu Ta aucummiaiaum: Ha mpomy erami cumcrema

JO3BOJISIE CTYJEHTY OOMpaTH KypcH Ta JMCUMIUIIHU, Ha $IKl BiH Oyje

3anucaHuil mpoTsrom cemectpy. IIpomec aBTOMaru3ye KOHTpOJIb 3a

KUTBKICTIO MICIIb Ha KypcaX, 03BOJISIE CTyJeHTaM 0auuTH JOCTYITHI KypCH

Ta PEECTPyBaTHUCS Ha HUX, a TAKOXX HaJa€ aaMIHICTpaIlli MOXJIUBICTh

KOHTPOJIIOBATH MPOIIEC BUOOPY MUCIUILIIH, PEECTPAIiI0 Ha CTeIiami3antii

TOILO.
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C) MoniTtopunr ycnimnocti: ITicist peecTpariii Ha Kypcu cUcTeMa CIIiIKyeE 3a
pe3yabTataM CTYACHTIB MPOTAroM cemecTpy. Bona 30epirae naHi mpo
OLIHKK 3a PI3HOMAHITHI 3aBIAaHHS, TECTYBaHHs, KOHTPOJBHI pPOOOTH,
3alliku Ta ek3ameHu. Lle nae 3Mory BUKiIagadyam Ta JiekaHaTam OrepaTUBHO
OTPUMYBATHU aKTyaJabHy 1H(GOPMAILIIIO PO YCIIIIHICTh KOKHOTO CTY/ICHTA,
a TaKOX CIIPUS€ 3PYYHOCTI IJIsi CTYACHTIB, SKI MamOTh MOXJIMBICThH

MOCTIIHO MePeBIPSATH CBOIT JOCATHEHHS.

d) Benennsi akaaemiunoi icropii: I[IpoTsirom BChOro mnepiogy HaBYAHHS
cUCTeMa aBTOMATHYHO (opMye akaJeMiuHy ICTOpil0 CTYyAEHTa, IO
BKJIIOYa€e 1HQOpMAIli0o Mpo KypCH, OLIHKH, aKaJeMiuHl JOCATHEHHS, a
TAaKOX ICTOPIIO0 MEpPEBENCHHsS Ha IHII (PaKyJIbTETH YU CHELIaJbHOCTI,
BIJIMTYCTKHU, BiJipaxyBaHHs abo moHoBiieHHs. lle nmae 3mory crtBoproBaTu
MOBHY KapTHHY YCIIIIHOCTI Ta Kap’€pU CTYACHTAa B MeXaX HaBYAIBHOTO
3aKJamy.
e) YnpasiiHHsI BHIIyCKOM CTyAeHTiB: HanpukiHii HaBYaHHS CTYIACHTH
OTPUMYIOTHh JAUIUIOMH Ta cepTU(IKaTH, MO MIATBEPIKYIOTh iXHI
nocarHeHHs. Cucrema ympaBiiHHA —OOJIKOM  CTYJICHTIB TOBHHHA
aBTOMATH3yBaTH TMIPOILIEC BHJAA4Yi JOKYMEHTIB, a TaKOXX HaJaBaTh
HeoOx1qHy 1H(opmalio a1asi1 (QopMyBaHHA JE€pKABHUX aTECTaTIB,
JUTUUIOMIB TIPO BUIILY OCBITY, CepTU(]IKATIB MPO KypCH TOIIIO.
IIpo6aemu Ta 00MeKeHHS iCHYIOYHX NPOLECIiB

Xova mTpollecd YIpaBiIiHHSA OOJIKOM CTYJICHTIB € CTaHAApTHUMH B
OUIBIIOCTI HABYAIBHUX 3aKJIa/11B, ICHYIOTh HU3Ka IPOOJIEM, 110 CYTPOBOIKYIOTh
11 IPOIECH:

a) BiacyrnicTte iHTerpamii Mik cucremamm: barato yHiBepCHTETIB
BUKOPUCTOBYIOTh OKPEM1 CUCTEMHM JUIsl PI3HHX €TamiB OOJIKY CTYJEHTIB
(peectparisi, OLIHKM, akajeMiuHi JocsrHeHHs). lle mnpuszBoguTh 10
npo0iemM 3 IHTerpami€er0 Ta OOMIHOM JaHUMHU, IO 3aTPyAHSE

aZMIHICTpyBaHHS Ta PoOOTY 3 iH(popMaIIi€ero.
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b)

d)

HeedexkTuBHicTh pyyHoro BBoay Aanux: Ha Garathox eramax mporecis
OOJIIKy CTYJEHTIB BCE IlI€ ICHYIOTh MaHyaJlbH1 orepalii BBeICHHS JaHUX.
[le ™Moxe CHOpPUYUHATH TOMHJIKH Tpu o0poOmi iHdopmarii Ta
YIOBUIBHIOBATH POOOTY 3 TAHUMHU.

HenocraTHsi aBTOoMaTuM3amisi aHajdizy ycmimHocTti: VY 06ararbox
CUCTeMaX yMpaBIliHHS OOJIKOM CTY/JIEHTIB HE BHCTA4a€ IHCTPYMEHTIB JJIs
rMOOKOT0  aHali3y  yCHIIMIHOCTI  CTYJACHTIB,  HaOpWKIan, I
IPOrHO3yBaHHS MOTEHIIMHUX MPOOJIEM 3 YCHINIHICTIO a00 ISl reHepanli
JeTaJbHUX 3BITIB JJIA BUKJIAIA4iB Ta aJIMiHICTpaIlii.

3axucer pannx: OCKUIBKM CUCTEMH MICTITh KOH(PIACHIINHY 1H()OpMaIio
PO CTYAEHTIB, 3a0€31€UEeHHSI HAJIEKHOTO PIBHS O€3IMEKH Ta 3aXUCTY JaHUX
€ BaXIIMBOIO MpobsieMoro. bararo icHyl0UHMX CHCTEM MaroTh BPa3JIMBOCTI
HIOJI0 3aXUCTY OCOOMCTHX JaHUX CTYAEHTIB, IO CTaBUTh M1J 3arpo3y ix

KOHQIISHITIHHICTH [2].

Hanpsimu B1ockoHaJIeHHsI IPolleciB

a)

b)

InTerpamisi cucrem: /[ mokpameHHsT 0OpOOKH MaHWX Ta YHUKHCHHSI
Ty OOBaHHS BAJKIIMBO IHTErpyBaTu  pi3HI CUCTEMH, 11(0)
BUKOPHCTOBYIOTHCS B HABYAJILHOMY IPOIIEC, TaKi SIK CHCTEMH PEeeECTpaltii
CTYJICHTIB, OIliHIOBaHHS, Oi0JIIOTeYHI CHUCTEMH Ta IHIN, B €IUHY

HeHTpalli30BaHy iatdopmy [26].

ABTOMaTH3aNlisA 300py Ta 00poOKHM JaHUX: 3aMICTh PYYHOT'O BBEICHHS
JAHUX, MOXHA BHUKOPUCTOBYBAaTH aBTOMATH30BaHI CHUCTEMHU 300py
iH(opMariii, o 3a6e3meuyoTh TOYHICTh Ta MBUAKICTH 00OPOOKH JaHUX, a
TaKOX 3HUKYIOTh HMOBIPHICTh TTOMHJIOK.

AHani3 ycmimHocTi 3 BUKoOpucTaHHAM IT-pimenb: Bukopucranus
MITYYHOTO 1HTEJNEKTY Ta ajroOpuUTMIB MAIIMHHOTO HaBYaHHS I
MPOTHO3YBaHHS YCHIIIHOCTI CTYAEHTIB MOXE 3HAYHO IIiJIBUIIUTH
e¢(eKTHBHICTh CHCTEMH, a TaKOX JOTIOMOTTH BHWSIBJISTH MOTCHITIHHI

HpO6JI€MI/I me 10 TOro, IK BOHU CTAHYTb KPUTUYHHNMU.
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d) IMocuieHHs1 3aXHCTY JAHUX: BHUKOPUCTaHHS CydaCHMX TEXHOJIOTIH
mpyBaHHsA Ta 3aXKMCTy JaHHUX, a TAKOK IOCTIHHE OHOBJIEHHS CHCTEM

O€3MeKH JTOIIOMOXKYTh 30eperTH KOH(IISHIIIHHICTh JaHUX CTYACHTIB. [2]

1.2. BUMOI# 10 €JIEKTPOHHOI'0 1eKAHATY

Po3poOka  kmieHT-cepBepHOi  cucteMu  «EnexkTpoHHuit  nekaHaT»
nependavyae CTBOpPEHHs iHMOPMAIIHOT CHCTEeMH Uil aBTOMAaTH3allii 00Ky
CTYJICHTIB, BHUKJIaJauiB, KypciB Ta OIiHOK. J[aHa, cucTrema Mae BiANMOBIIATH
HACTYMHHUM (YHKITIOHATHHUM Ta HEPYHKITIOHATHFHIUM BUMoOTaMm. [18, 16, 30]

DYHKIiIOHAJIbHI BUMOTH

O0J1ik cTYy/ACHTIB:

a) JlomaBaHHS Ta BHIIQJICHHS CTYJICHTIB.

b) IIpu3HaveHHs CTYACHTIB Y HaBYAJIbHI IPYIIH.

C) 30epekeHHs aKaJIeMIYHOI iCTOpii CTyICHTA.
O0Jik BUKJIa1aYiB:

a) JlonaBaHHS Ta BHJIAJICHHS BHKJIaa4iB.

b) Ilpu3HaueHHs BUKIIAAadiB HA KOHKPETHI JUCITUILTIHH.
AJIMIHICTPYBAHHSI HABYAJBLHUX JUCHMILIIH:

a) JlonaBaHHS Ta BHJAJICHHS KyPCiB.

b) Ilpu3HaYeHHS KOHKPETHHUX JAUCIUILIIH JIJIS CTYACHTIB Ta BUKJIAaqiB.
O0Jik oliHOK:

a) BHECEHHs OILIHOK CTY/ICHTIB Y CHCTEMY.

b) 36epekeHHs iCTOPIi OIIHIOBAHHS.

C) MOKJIMBICTh MEPETIIAAY OMIHOK CTYICHTAMH Ta BUKJIaJa4aMH.
Peectpanis Ta aBrenTudikamis:

a) Peecrpariist KOpUCTyBadiB.

b) ABropu3aliis KOpHUCTyBadiB.
C) 3axuCT Bijl HECAHKIIIOHOBAHOTO JOCTYIIY.

d) Hludpysanus napoJis.
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KutienT-cepBepHa B3aemogis:
a) BuxopucranHs cepBepa 6a3u JaHUX.
b) BukopucTaHHS OKPEMOT'O CEPBEPHOTO JI0AaTKA ISt OOPOOKH 3aITHTiB.
c) KnieHTChbKHE H0JaTOK [JIs B3a€MOAIl KOPHUCTYBadiB 13 CEPBEPHOIO
YaCTHHOIO.
HedyHnkuionanbHi BUMOTrn
be3neka:
a) udpyBaHHs TaHUX KOPUCTYBadiB. [2]
3py4HiCTH BUKOPUCTAHHS:
a) IHTYITHBHO 3p03yMinuii rpadiuHmii iHTepdeiic st pOOOTH KOPUCTYBAYiB.

b) dpyxHiii qu3aiin 3 ypaxyBaussm npuainumnis UX/UL

1.3. Bu6ip TexHoJioriii 1551 po3pooku

B nporeci po3poOku Kili€HT-CEpBEPHOL cucTeMH «ENeKTpOHHUI JeKaHaT»
BOXJIMBO 00path e(eKTUBHI TEXHOJOTii, SKi 3a0e3nedyaTh CTaOUIBHICTD,
POYKTUBHICTH Ta 3pYYHICTh Y BUKOPUCTAHHI. Y JTaHOMY MIAPO3/ILJi PO3TIISIHYTO
BUOIp OCHOBHUX TEXHOJIOTM: Java mis mporpamuoi noriku, MySQL s
yopaBiiHHS 0a3amMu JaHux, Maven Il YNpaBliHHA 3aJIEKHOCTSIMU Ta 301pKu
MPOEKTY, a TaKOX 3aco0u CTBOpeHHs rpadiuHoro iHtepdeiicy KopucryBaua
(GUI).

Orasia TexHoJI0rii
Java

Java — 1e 00’€KTHO-Opi€EHTOBaHA MOBA MPOTPaMyBaHHS, IO IIHPOKO
BUKOPHUCTOBYETHCS JJIsI pO3POOKH KOPIIOPATUBHUX 3aCTOCYHKIB, 30KpeMa KITi€HT-
cepBepHUX cucteM. Bona 3abe3neuye MmIaTGOPMOHE3ICKHICTh 3aBISIKU
BUKOPUCTAaHHIO BipTyasibHOi Mammuau Java (JVM),  no3Bonsie 3amyckatu

3aCTOCYHOK Ha PI3HHX OIEpaliifHuX cucTeMax 0e3 3MmiH y kol [5, 28].

MySQL
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MySQL — e pensmiitHa cuctema ynpasmidas 6azamu nanux (CYBJ),
sKa  BIJ3HAYAETbCS  BUCOKOIO  MPOJIYKTUBHICTIO,  HaAIMHICTIO  Ta
MacuTaboBaHicTio. Bona miarpumye moBy SQL /1711 BUKOHAHHS 3aIIUTIB 1 100pe
1HTerpyerhes 3 Java uepes apaiiep JDBC [6, 7].

Maven
Maven — 1e cucrtema yIpaBiiHHS 30IpKOI0 Ta 3aleKHOCTSIMH, SKa
CHPOIILY€ MPOIEC KOMIUISIIIT, TECTyBaHHS Ta po3ropTanHs Java-gonatkiB. Bona
aBTOMATHU3Y€ 3aBAHTAKEHHS HEOOX1THUX 010J110TEK Ta CTPYKTYPHU3ALIIIO TPOEKTY
[21].
I'padivynmii inTepgeiic kopucryBaya
Jlsis cTBOpEeHHS 3py4HOro iHTep(deiicy KOpUCTyBadya BUKOPUCTOBYIOTHCS
616mioTexu JavaFX a6o Swing. B nonansiomy O0y/ie BUKOPUCTOBYBATHUCS Swing
[15].
IlepeBaru BUOOpY TeXHOJIOT i1
Java
a) IlopratuBHICTh: mporpamMa MOXe mpamtoBati Ha Oyae-sakii OC 3
niarpuMkoro JVM.
b) Bucoka npoaykTuBHICTh 3aBasku JIT-KOMITiISIIIT.
C) Benuka criiyibHOTa Ta MiATPUMKA.
d) InTerparist 3 pi3HUMH TEXHOJIOTIIMHU i1 CTBOPEHHS MacIITa0OBaHHX
JOJIaTKIB.
MySQL
a) OnTumizoBaHa JjIsi pOOOTH 3 BEIMKUMH 00CSTaMU JaHKX.
b) IMiarpumka cknagaux SQL-3anuTis.
C) Bucoka mBHIKICTh BUKOHAHHS OIEPalliii YNTAHHS Ta 3aIHCy.
d) Jlerka interpartis 3 Java uepe3 JDBC.
Maven
a) ABTOMaTH3allisl POIECy 301pKH.
b) Yopapninus 3aiexHOCTIMH 03 TOTpeOM B PYYHOMY 3aBaHTaKCHHI

010J110TEK.

ApPK.
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c) CranmapTHa CTPyKTypa TPO€EKTY, IO TOJETrIIye poOOTy KOMaHIu

PO3POOHUKIB.

1.4. Orasj KJIIEHT-CepBePHOI AapXiTEKTypPH

KrienT-cepBepHa apXiTeKTypa € OJTHAM 13 HAUTOMUPEHIITUX TiIX0IB 10
nooynoBu  iHopMamiiiHux cucteM. BoHa 0a3yeTbcs Ha  po3moauT
(YHKIIIOHATBHOCTI MIX JBOMa OCHOBHMMHM KOMIIOHEHTAMH: KIIEHTOM, SKUU
3aUTy€E pecypcH abo TIOCIYTH, 1 CEpBEpPOM, SKUK OOpOoOJIIe IIi 3alHuTH Ta
MOBEepTa€E pe3yibTaTH. Taka MOJAENs O03BOJIIE CTBOPIOBATH MacITaboOBaHi,
THY4YKl Ta €(QEeKTHBHI CHUCTEMH, SIKI BIJIMOBIJAIOTh CYYaCHHUM BHUMOIaMm [0
MPOJAYKTUBHOCTI Ta 6e3mneku [20].

Bu3zHayeHHs KJII€EHT-CEPBEPHOI apXiTeKTypH

Krient-cepBepHa apxiTekTypa mnepeadadae, M0 KIIEHTH B3aEMOJIIOTH 13
cepBepoM uepe3 Mepexy. CepBep BUKOHY€E OOUHCIICHHS, 30epirae JlaHi Ta Hajae
HeoOX1H1 pecypcH kialeHTaM. OCHOBHI NPUHIIMIH L1€1 MOJENI BKIIOYAIOTh:

a) Po3mominn HaBaHTa)KeHHsI: KIIEHTH BHKOHYIOTh JIMIIE YaCTHHY
o04YHcIieHb, a OCHOBHA PO0OTa 30Cepe/HKeHA Ha CepBepi.

b) IlenTpajiizoBaHe ympaBJiHHA JaHMMH: BCi JaHi 30epiraroTbCs Ha
cepBepi, 110 3a0e3nevye iXHIO MITICHICTD 1 Oe3IeKy.

C) MepexeBa B3a€EMOJisi: KITIEHTH Ta CEPBEPU MOXKYTh OYTH PO3MIllleH] Ha
PI3HHX TPUCTPOSX Ta 3'€MHYBATHUCS UYepe3 JIOKabHY abo riao0ambHy
MEPEKY.

Tunu KIi€eHT-cepBePHOI apXiTeKTypH

IcHye KibKa THUIIB KIIEHT-CEPBEPHOI apXITEKTypH 3aJIEKHO B PIBHS
po3noiny GyHKIIH MIXK KIIIEHTOM 1 CEpBEPOM:
OnunopiBueBa apxitekrypa (Thick Client)

B Ttakiit apxiTeKTypi KJI€HT BUKOHYE OUTBIIICTh OMepallii, BKIIOYa0Yn
00poOKy JaHUX, a CEpBEP BUKOPUCTOBYETHCS MIEPEBAKHO JIsI 30epeKeHHs 1H -

opmariii. Lleit miaxix MeHII 3aMeXHUHA BT MEPEexKi, ajie BaXKKO MacIITa0y€eThCs.
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1-Tier Architecture

Client Computers
H S |
. — =

File Server

Puc. 1.1. OgHOpiBHEBA apXiTEKTypa KIIEHT-CEPBEP
JBopiBHeBa apxiTexTypa (Two-Tier)
et minxin nependadae YiTKUA PO3MOALT MDK KIIIEHTOM Ta CEPBEPOM.
Kiientchka yacTuHa B3aeMOJIi€ 13 cepBepoM 0a3u manux udepe3 SQL-zanutu.
BoHa yacTo BUKOPUCTOBYETHCS Y KOPIOPATUBHUX CHCTEMaX 3aBISKH MPOCTOTI
peaizarii.

Object

/ st
. XML

File System

Request (Web Site)

L

_ < Or IEsport/Import

"~ Information
Middle Tier
Client
“Business Logic” D b
dissociates atabase

User and Back End

Puc. 1.2. JIBopiBHEBa apXiTEKTypa KIIEHT-CEpBEP
TpupiBueBa apxitekrypa (Three-Tier)
Tyt nonaerscs e oiMH piBeHb — nporpamuuii cepsep (Application Ser-
Ver), sikuii BUKOHY€ 0i3HeC-JIOTiKy Ta 00poOKy 3anuTiB. Lle mifBuinye 0e3mneky,

THYYKICTb 1 IPOAYKTUBHICTh cuctemu [14, 17].
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Presentation Business Logic Database

Tier Tier Tier
Request
HTTP
Request,
Files, SQL

Query
< <
Response Database

X Application Database
Client Berder Server

Puc. 1.3. TpupiBHeBa apxiTeKTypa KIIEHT-CEpBEP
BararopiBHeBa apxitektypa (Multi-Tier)
s Mozmenp BKIIOYA€E KiUJIbKA CEpPBEPIB, KOXKEH 3 SKHUX BIJIMOBIJAE 3a
KOHKpeTHUU (QyHKIioHan (0a3a manmx, Oi3Hec-morika, API, BeO-iHTepdetic).
BoHa BUKOPUCTOBYETHCS y BETTMKUX PO3MOIUICHUX CUCTEMAaX, IO MPAILOIOThH i3

BHUCOKHNMMH HaBaAHTAXXCHHSIMM.

N-Tier Architecture

.-'-""-H-\"'

Tier 2 Tier 3
Application Server Database

e

Tier 2 Tier 3 Tier 4
Application Server Web Service Database

Puc. 1.4. baratopiBHeBa apxiTEeKTypa KIIEHT-CEpBEP
Omnuc KiIieHT-cepBepHOI Moaeli B «EJIeKTpPOHHOMY JeKaHATI»
Cucrema «EneKkTpoHHUI JeKaHAT» BHKOPUCTOBYE TPHUPIBHEBY KIIIE€HT-
CEpBEPHY apXITEKTYpYy, Y SKiM KII€HTCbKA YaCTHHA B3a€MOJIIE 13 MPOTPAMHUM
CepBepOM, KM y CBOIO depry oOpoOIisie 3amuTu Ta mepenae ix ceppepy 6a3u

nannx MySQL.

OCHOBHiI KOMIIOHEHTH CHUCTEMHU:
a) Kuaienr (rpadiunuii intepdeiic, peanizoBaHuii 3a JOIMOMOroKw Swing)

J03BOJISIE CTYZIEHTaM Ta BUKJIaJjayaM BUKOHYBATH 3allUTH 11010 1H(hOopma-
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11T PO KypCH, PO3KJIa Ta OIIHKH.

b) IIporpamuuii cepBep (peaiizoBanuii Ha Java) € MPOMIKHUM PiBHEM MIiXK
KIIIEHTOM Ta cepBepoM 0a3M aHWX, BUKOHYE Oi3HEC-JIOTIKY Ta 00poOIisie
3aMuTH.

c) Cepsep 6a3u manux (MySQL) 30epirae iHdopmallito mpo CTYACHTIB,
JTUCHIHILTIHY, OIIIHKH, BUKJIAJa4iB Ta 1HII aJMIHICTpAaTUBHI JaHI.

d) O0podka 3anmuTiB BiIOYBa€ThbCs dYepe3 MPOrpaMHUE cepBep, SAKUN
B3aeMoIi€ 13 cepBepoM 0azu AaHux 3a qonomororo JDBC 3'eqnanns.

IlepeBaru Ta HeI0JIiKN KJII€EHT-CEPBEPHOI apXiTeKTypH
IlepeBarnu:

a) LlenTpagizoBane ynmpaBjJiHHA JaHHUMH — BCi JaHi 30epiraroThCs Ha
cepBepi, IO CIPOIYE IXHE aMIHICTPYBaHHS Ta 3aXUCT.

b) Po3smmproBaHicTb — MOXXHa JI0j1aBaTd HOBI (QYHKINI 0e3 3HAYHOTO
nepepoOIeHHS KITIEHTa YU CepBepa.

C) be3meka — 1ieHTpai3oBaHe 30epiraHHs JaHUX JI03BOJIIE KOHTPOJIFOBATH
JOCTyM 110 1H(opMallii Ta peani3oByBaTH pe3epBHE KOMiIOBAHHS.

d) EdexkTHBHe BHKOPHCTAHHS PecypCiB — KIIE€HTH BHKOHYIOThH JIUIIIC
HEOOXIHUM MIHIMYM 3aBJaHb, OCHOBHI OOYHCIIEHHSI 3A1HCHIOIOTHCS
CEpBEPOM.

Henoaiku:

a) Bucoke HaBaHTa)KeHHsSI HA cepBep — TPHU BEIHKIH KUTBKOCTI KITIEHTIB
CepBep MOXKE CTATH «BY3bKUM MICIIEM» CHCTEMH.

b) 3anexnicTh Big Mepexi — y pasi mpoOiieM i3 MIAKIIOYCHHSIM CHCTEMa
MO>K€ MpaIoBaTH HECTAOUTBHO.

C) CkjaagHicTh PO3ropTaHHsi — HAJANITYBaHHS CepBepa Ta KITIEHTIB
noTpelye yacy Ta TEXHIYHHX 3HAHb.

KiieHT-cepBepHa apxiTeKTypa € ONTUMAIBHUM PIIICHHSM TSI peajizalii cuc-

TeMu «EJeKTpOHHUH AeKaHaT», OCKUIBKU BOHA 3a0e3neuye eeKTUBHHUMN PO3-

MOJIT PECYPCIB, IIEHTPaII30BaHE YNPABIIHHS JAaHUMHU Ta THYYKICTh Y MaCIIT-

ITC.4K1.0124.03-T13

3MH.

ApK. Ne dokym. Midnuc |dama

ApPK.

14




abyBanHi. Bukopuctanusi TpuUpiBHEBOT MOJEII JT03BOJISIE€ 3a0€3MEUUTH 3PYUHY

B32€EMO/III0 MIXK KJIIEHTCHKOIO MPOrpaMor0, MPOrpaMHUM CEPBEPOM Ta CEPBEPOM

0a3u JaHuX, IO COpPUSE MiABUIIEHHIO MPOIYKTUBHOCTI Ta O€3MEeKH CUCTEMHU.

3MH.

APK.

Ne dokym.

Miénuc

Lama

ITC.4K1.0124.03-T13

ApPK.

15




BucnoBku 10 po3ainy 1

B pesynbraTi aHamizy npeaMeTHol 001acTi Ta TEXHOJIOTIH ISl po3poOKu
KIIIEHT-CepBepHOi cucteMu «EnexkTpoHHMIl nekaHaT» OyJi0 3pOOJICHO HUBKY
BaKJIMBUX BUCHOBKIB.

[lo-mepmie, cucTteMu ympaBiaiHHSA OOJIKOM 3100yBaviB OCBITH €
HEBI1Jl"EMHOIO YaCTUHOIO Cy4YaCHOT'0 HaBYAJIbHOTO Tpoiiecy. EQeKTUBHICTh TaKMX
CUCTEM 3HAYHOIO MIPOIO 3aJ€KHUTh BlJl aBTOMAaTH3allli IPOLIECIB, IHTErPALlll MIXK
PI3HUMHU MIJICHCTEMaMH Ta 3pYYHOCTI B3a€EMOJII1 JIJIsl KIHIIEBUX KOPUCTYyBadiB —
3100yBayiB, BUKJIAa4yiB Ta aJIMiHICTpaIlii 3aKIay.

[To-npyre, po3poOka 1H(pOpMAIIiHOI CHCTEMH BHUMAara€ 4YiTKOIO
BU3HAYCHHS (YHKIIIOHATBHUX Ta HE(YHKI[IOHAIBLHUX BUMOT, SIKI OXOILIIOIOTH
oOnik 3700yBauiB, BHUKJAJayiB, JUCHUIUIIH, OaliB, a TaKoX O€3MeUHy
aBTEHTHU(DIKAII0 KOPUCTYBAYiB 1 MIBUIKY B3aEMO/IIIO 3 63010 JaHUX.

[To-Tpete, oOrpyHTOBAaHO BHOIp TEXHOJOTIM Ui peanizaiii CHCTEMH,
30KpeMa BUKOpUCTaHHs Java 1 goriku goaatky, MySQL s 30epiranHs jaHux
Ta Swing s CcTBOpeHHs 1HTepdeiicy. 3acTocyBaHHA KIIIEHT-CEPBEPHOT
apXITEKTYypH J03BOJIsI€ 3a0€3MEUUTH IIEHTPa130BaHe YIIPaBIiHHS 1H(POpPMAIIIETO,
THYYKE MacIITa0yBaHHS CUCTEMU Ta BUCOKY MPOIYKTHUBHICTb.

Takum 4YMHOM, BpaxyBaHHS BHINE3a3HAYECHUX AaCMEKTIB € 3aMopyKOIo
CTBOpPEHHsI €(EeKTUBHOI Ta HaJIWHOI cucteMu «EnexkTpoHHuil nexaHar», ska
BIJIMOBITATUME CYy9aCHHM BUMOTaM 1H(POPMAIIITHOTO 3a0€3MeUeHHsT HaBYaIbHUX

3aKJIa1B.
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PO3J1JI 2. IPOEKTYBAHHA CUCTEMUAU

2.1. ApxiTeKTypa KJI€HT-CepBEPHOI CUCTEMH

3arajbHuUil onKC apXiTeKTypH

Po3pobitoBana cucrema «EnexkTpoHHMI JeKaHAT» BUKOPUCTOBYE KIIIEHT-
CEpPBEpPHY  apXITEKTypy, ska 3a0esneuye po3moaull  O0OUYHUCIIOBAaIbHUX
HAaBaHTAKEHb MDK KIIIEHTCHKOIO Ta CepBEpHOI0 yacTuHamu. lle mo3Bosse
LEHTpaJli30BaHO 30epiratu naHi, 3a0e3neuyBaTd Oe3NeKy Ta MiATPUMYBATH
MacIITabOBaHICTh cucTeMH [3, 29].
OOrpyHTYBaHHSI BUOOPY KJIIEHT-CEPBEPHOI MOeIi

BuOip Kii€HT-cepBEpHOI apXITEKTypu 3yMOBIEHHH TOTpeOO B
[IEHTPAJII30BaHOMY YTPaBIiHHI JaHUMHU Ta Oe3meri goctymy g0 HuX. OCHOBHI
nepeBaru 1Liei apxXiTeKTypH:

a) LenTpasizoBane ynpaBJiHHSI JaHUMH — YyCi BOXIIMBI aKaJeMIivHi JaHi
30epiraloTbcss Ha cepBepi 0a3um JdaHMX, MO 3amo0ira€ BTpaTi 4YH
TyOJIFOBaHHIO 1HPOpMAITi.

b) Po3moaisi HaBaHTa:keHHsI — cepBep OOpOOJIsiE 3alMTH BiJ KITIEHTIB,
MIHIMI3yIOYU BUMOTH JI0 PECYPCiB KIEHTCHKUX MPUCTPOIB.

C) be3meka — KITIIEHTH B3a€MOJIIIOTH i3 CEPBEPOM Uepe3 aBTOPHU3AIIIIO Ta
aBTeHTH(}IKAIIIIO, 110 3ar00irac HeCAaHKIIIOHOBAaHOMY JIOCTYITY.

OCHOBHiI KOMIIOHEHTH CUCTEMHU
Cucrema CKJIaJa€eThCsl 3 TPhOX OCHOBHUX KOMITOHEHTIB:

a) KuienTcbka yacTuHa — rpadiyauil iHTepdeiic KOpUCTyBaya, yepes AKui
3100yBaul BHUIIOI OCBITM Ta CHIBPOOITHUKM HaBYAJIBHOIO 3aKJIaIy
B3aEMOMIIOTh 13 cHmcTemMoro. Bona peamizoBana MoBoro Java 3

BUKopucTaHHAM TexHojoriit GUI (Swing).
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b) IlporpamMHuii cepBep — NPOMDKHUN piBEHb, KU OOPOOJSE 3aMUTH
KJIIEHTIB, B3a€EMO/II€ 3 0a3010 JTaHUX Ta 31MCHIOE 013HEC-JIOTIKY CUCTEMHU.
PeanizoBanmii 3a mormomoroto Java (Swing miis rpadigHoro iHTEpdEicy).

c) CepBep 0a3m gaHux — 30epirae iHdopmario mpo 3100yBadiB OCBITH,
KypCH, BUKJIaJ]auiB Ta 1HILI1 CYTHOCTI cucteMu. BukopuctoByerbes MySQL
JUTst 3a0€3TMeYeHHS IIBUKOTO JOCTYITY JI0 JaHUX 1 iXHBOT IUTICHOCTI.
ServerSocket — 1ie creniaabHU# Ki1ac, 00'€KTH KOO BHKOHYIOTH POJIb

cepBepa. ToOTO MOXKYTh 00CITYTOBYBATH 3aIUTH, SKi IPUHUIILINA HA TIEBHUHA COKET
[1].

Kaac Socket — 1ie paktuuno Socket-kimieHT. 3a 10MOMOIro HHOTO MH
MOYKEMO HaJIiCJIaTH TOBIJOMJICHHSI IEBHOMY COKETY Ta OTPUMATH BiAMOBiab [1].
B3acMoaia Mi’k KOMIIOHEHTAMHA

a) KuieHT mija’eqHyeThCs Ta HAJICHUIIAE 3AIMT JO MIPOrPAMHOT0 cepBepa uepes
Socket.

b) CepBep 00poOiisie 3amuT, BUKOHYE HEOOXIiMHI omeparlii (HampukiIaz,
nepeBipsie 00MIKOBI JaHI KOPUCTyBaya) Ta 3BEPTAETHCA A0 0a3U JaHUX.

c) CepBep 0a3u JgaHuX BHKOHYe BiamoBimHuii SQL-3amuT Ta moOBepTae
pe3yJIbTaT MPOrPaMHOMY CEPBEpY.

d) IIporpamuuii ceppep 00poOJIsse OTpUMaHI AaHl Ta HAACHIIAE€ BIIINOBIIbL
KJII€HTOB1 y BianoBigHOMY dopmarti (JSON).

e) KiieHTchka yacTHHA BifjoOpaxkae oTpuMaHy iH(OpMAIlito KOPUCTYBAYEBI.

BuxopucroByBaHi TeXHOJIOTiI

a) Kuienr-cepBepna B3aemonuisi — ServerSocket, Socket.

b) Ba3a nanux — MySQL.

c) CepsepHa yactuaa — Java, Swing.

d) Kaienrcbka yactuna — Swing /i rpadigHoro iHTepdeicy.
KiienT-cepBepHa  apxiTektypa 3abe3nedye e()EeKTUBHUNA  PO3MOILI

HABAaHTAKEHHSA, IEHTPai30BaHE 30€pEKEHHS ITaHUX 1 IMIJBUIICHUNA pPIBEHb

oe3neku. Lle no3Bossie cTBOpUTH MaciTaboBaHy, O€3MeUHy Ta IPOYKTUBHY CH-
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cteMy «EIeKTpoHHMI aeKaHaT», IO BIANOBIJaTHME BHUMOTaM HaBYaJIbHOTO

3aKJIamy.

2.2. Moaeab 0a3u 1aHMX Ta il CTPYKTYpa

3arajbpHui onMce MojeJ i 0a3u TaHUX

Jnst peamizamii cuctemu «EJIEKTpOHHUN JEKaHAT» BUKOPUCTOBYETHCS
pensuiiiHa 0a3a JaHWUX, CcTBopeHa Ha ocHoBl MySQL. Bona wMicTuUTh
CTPYKTYypOBaHy iH(pOpMAII0 MpO CTYACHTIB, BHKJIAJadiB, JUCIUILIIHH,
YCHIMIHICTh Ta 1HIN KJIFOYOBI aCMEKTH HABYAJILHOTO Mpollecy. BukopucraHHs
MySQL no3Bossie 3a0e3neuntu epeKTHUBHE 30€peKEHHS, MIBUAKUANA AOCTYN 1
MIATPUMKY LUTICHOCTI TaHuX. B maHii poO0TI BHKOPUCTYBAETHCS JIB1 0a3u TaHUX
e ElectronicDean ta mysite.

BJI ElectronicDean — me cama ©0a3a mnpo 30epiraHHs JaHHX
«EnextponHoro nexanaTy». basza manmx mysite — 1ie 0a3a sika BigmoBizae 3a
aBTEHTU(DIKAIII0 Ta aBTOPU3ALIIIO JAHUX B CUCTEMI.

JUis TOBHOTO PO3YMIHHSI CTPYKTypHU Ta B3a€MO3B’SI3KIB y 0asi JaHUX
BUKOPHUCTOBYIOTHCA 1H(OJIOTIUHA Ta JaTanoriyHa mojeni. [Hdonoriuna Moaenb
BIJI0Opaka€ KOHLENTyalbHI CYyTHOCTI Ta ixHi 3B’si3ku y BUrisAl ER-niarpamu,
He3zanexHo Binm koHkperHoi CYBJI. [laranoriyna mojenb, y CBOIO 4Yepry,
JeTaaizye CTPYKTYpy TaONuIlh, 3B’SI3KM MK HHMH Ta BH3Hauya€ OCHOBHI
aTpuOyTH, BPAXOBYIOUHM OCOOIHMBOCTI PENSIIIHHOTO MAXOMy M0 30epeKeHHs
iHpopmarii. Iudosnoriuna (konmentyaiapna) momenb bJ] ElectronicDean Tta
natanoriyda (¢pizuuna) mozens 0a3u qanux ElectronicDean (mus. JJOAATOK B
puc. B.1., puc.B.2.) [6, 12, 25,7].

Ockinbku 6a3a naHux Mysite MicTUTh 0JHY TaOJIHIIO, TO iH(OJIOTIYHA Ta
natanoriuna mojens 1iei b/l onnakosa (quB. JIOJATOK B puc.B.3., puc.B.4.).
OcHoBHI Ta0/mui 0a3 faHUX

Taomung 2.1.
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Ta0auua USers garajJoriynoi MmoaeJi 0a3m JaHUX

HalimenyBaHHs Tun Po3mip OOmexeHHs Komenrapi
id INTEGER — AUTO_INCREMENT | Inentudgikarop
PRIMARY KEY KOpHUCTyBa4a
name VARCHAR 50 NOT NULL Im’st
KOpUCTYBaya
surname VARCHAR 50 NOT NULL [IpizBuie
KOpHCTyBaya
email VARCHAR 100 NOT NULL UNIQUE | EnexktponHa
MoIITa
KOpHCTyBaya
password VARCHAR 255 NOT NULL [Taposib
phone VARCHAR 15 — Howmep
MOOLITBHOTO
Teneony
KOpHCTyBaya
Tabmums 2.2.
Taoauns Students naranoriuHoi Mojesti 6a3u qaHUX
HalimenyBaHHs Tun Pozmip Ob6MmexeHHs KomenTapi
StudentID INTEGER — AUTO_INCREMENT | Inentudikarop
PRIMARY KEY 3100yBaya
OCBITH
FirstName VARCHAR 50 NOT NULL Im’s1 3m00yBaua
OCBITH
LastName VARCHAR 50 NOT NULL [TpizBume
3100yBava
OCBITH
Email VARCHAR 100 NOT NULL UNIQUE | EnektponHa
nomira
3100yBava
OCBITH
ApK.
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[TpogoBxeHHs TabauI 2.2.

Phone

VARCHAR

15

Howmep
MOOIJILHOTO
Teneony
3100yBava

OCBITH

BirthDate

DATE

Hara
HaApPOKEHHS
3100yBava

OCBITH

EnrollmentYear

YEAR

NOT NULL

Pix
HApPOKEHHS
3100yBava

OCBITH

Taomung 2.3.

Taoaunsa Teachers narajgoriuynoi Moaesi 0a3u JaHUX

HaiimenyBanHs

Tun

Po3mip

OOMexXeHHS

Komenrapi

TeacherID

INTEGER

AUTO_INCREMENT
PRIMARY KEY

Inentudikarop

BHUKJIaJada

FirstName

VARCHAR

50

NOT NULL

ImM’st BUKITamaya

LastName

VARCHAR

50

NOT NULL

[TpizBume

BUKJIaga4da

Email

VARCHAR

100

NOT NULL UNIQUE

Enexrponna
IomITa

BUKJIaga4da

Phone

VARCHAR

15

Howmep
MOO1IBLHOTO
Tenedony

BUKJIaga4da

Department

VARCHAR

100

NOT NULL

[Tizpo3ain B
SIKOMY TIPaIlto€e

BUKJIaga4

Taomunga 2.4.
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Taoauna Courses 7aTaJorivyHoi MoaeJai 0a3m JaHUX

HalimenyBaHHs Tun Po3mip OOmexeHHs Komenrapi
CourselD INTEGER — AUTO_INCREMENT | Inentudikarop
PRIMARY KEY IUCIAIUIIHA
CourseName VARCHAR 100 NOT NULL Hassa
JTUCIUTLTIHA
Description TEXT — — Omnmc
IUCIAIUIIHA
Credits INTEGER — NOT NULL Kinbkicte
KpeauTiB
TeacherID INTEGER — NOT NULL InenTudikarop
BUKJIA1a4a
TaOmung 2.5.
Taoauus Groupe narajoriyHoi Mojaesi 6a3u JaHUX
HaiimenyBaHHs Tun Po3mip Ob6mesxeHHs KomenTapi
GrouplD INTEGER — AUTO_INCREMENT | Inentudikarop
PRIMARY KEY rpynu
GroupName VARCHAR 50 NOT NULL UNIQUE | Hassa rpynu
Specialty VARCHAR 100 NOT NULL CrierianbHICTh
EnrollmentYear | YEAR — NOT NULL Pik BcTymy
Tabmurs 2.6.
Taoauus StudentGroups xarajorianoi Mojaesi 6a3u 1aHUX
HalimenyBaHHs Tun Po3mip Ob6MmexeHHs KomenTapi
StudentID INTEGER — NOT NULL | Inentudikarop
3100yBava
OCBITH
GrouplID INTEGER — NOT NULL Inentudikarop
rpymnu
Tabmums 2.7.
Taoauua Grades garajoriunoi MmoaeJi 0a3m JaHNX
HaliMmenyBaHHs Tun Po3mip OOMexeHHs Komenrapi
GradelD INTEGER — AUTO_INCREMENT | Inentudikarop
PRIMARY KEY YCHIIIHOCTI
ADK.
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[Tpomoakenns Tabymmi 2.7.

StudentID INTEGER — NOT NULL InenTudikarop
3m00yBava
OCBITH

CourselD INTEGER — NOT NULL Inentudikarop
JTUCIUTUTIHA

Grade TINY Bix 0 no NOT NULL CHECK | ITincymok

INTEGER 100 owinku Bix 0 10

100 GaniB

2.3. IIpoeKkTyBaHHS CepBEPHOI YACTHHHU

3arajbHUil oNKMC cepBePHOI YACTHHU

CepBepHa YacTUHA KIIEHT-CEPBEPHOi cucTeMu «EnexTpoHHMII nexaHat»
BUKOHY€E POJIb IOCEPETHUKA MIXK KIIIEHTCHKUM JI0JAaTKOM 1 CEpBEPOM 0a3U TaHUX.
B3aemoniss Mik KIi€EHTOM 1 cepBepoM peanmizoBaHa 3a mpomomoror TCP-
3'eHaHHS, 110 3a0e3reuye cTabUIbHUN Ta MBUAKUN O0OMiH JaHuMH. OCHOBHA
byHKLIS cepBepa — NPUWMATH 3allUTH Bl KIIE€HTIB, 00pOOJIATH iX BIAMNOBIAHO
70 O13HEC-JIOTIKM Ta B3aEMOJIISTH 3 CEPBEPOM 0a3M JaHMUX JUIsl OTPUMaHHS abo
30epexeHHs 1Hpopmarlii.

3aBAsSKM ~ TaKOMy  TIAXOAy  KJIIEHTChKAa  YacTMHA  MIHIMabHO
HABAHTAXYETHCS, OCKUIBKM BCl OOYHCIIOBAIBHI MPOIECH, MEepEeBipKa JaHUX Ta
B3aeMoAiss 3 0a3or0 JaHUX BIAOyBalwOThcsd Ha cepBepi. lle miaBumnye
MPOAYKTUBHICT CHUCTEMH Ta 3a0e3neuye I[EeHTPaTi30BaHUN KOHTPOJIb 32
JIOCTYIIOM 1 6€31eKor0 1H(popMallii.
ApXiTeKTypa cepBepHOI YaCTUHH

CepBepHa yacTMHA CKJIAJA€THCS 3 KUIBKOX OCHOBHHUX MOJYJIIB, KOXKEH 3
AKUX peali30BaHMi y BHIJISAl OKpeMmux Java-knaciB. Cepel OCHOBHUX
KOMIIOHEHTIB MOKHA BUAUTUTH TakKi:

a) ServerWithGUI — ronoBHuii Kj1ac, sSIKHi 3allyCKae cepBep Ta 3a0e3rneuye

rpadiunuii inTepdeiic anMinicTpaTopa. Bin kepye npuiioMoMm 3’€JHaHb B1J
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KJIIEHTIB, CTBOPEHHSIM CECiH, a TaKOXK 3a0€e3Mmedye Bizyali3allito MOTOYHUX
IPOLIECIB.

b) ClientHandler — okpemuii motik s koxkHOro KiieHta. llei kiac
BIJIMOBIAA€ 32 MPHUHOM Ta OOpPOOKYy 3amMTIB KJII€HTA, iX pO3MIU(POBKY,
BUKOHAHHS HEOOX1HO1 i1 Ta TOBEPHEHHSI BiIMOBIII.

c) db_dekanat, db_log — kmacu moctymy g0 6a3u JaHUX, SIKi pealli3yloTh
3’€THAHHS, TATOTOBKY Ta BUKOHaHHS SQL-3anuTiB. BoHU 1HKANCYIIOIOTH
Joriky pobotu 3 Tabmuusimu BJ[ Ta 3a0e3nedyroTh HamiMHUN OOMIH
iH(popmarriero Mixk cepBepom i1 CYB/I.

d) TeachersManager, StudentGroupsManager, GradesManager,
CoursesManager, StGrManager — ympaBmiHHS BIANOBITHUMHU
CYTHOCTSIMU (KypCH, OLIHKH, BUKJIaaadi, CTyAEHTChbKI rpymnu). Koxken
MEHE/DKEp MICTHTh METOMM IS JOJIaBaHHS, OHOBJICHHS, BHJIAJICHHS Ta
oTpuMaHHA 3anuciB 3 B/I.

e) Taommuni  wkaacm:  CoursesTable,  GradesTable, groupTable,
StudentGroupsTable, TeachersTable, StudentTable — BigmoBigaroTs 3a
BIJIOOpa)KEHHS Ta CTPYKTYPHU3ALIII0 JTaHHX.

f) Hdonmomixkni kaacu: StudentAdder, GroupAdder, TeachersAdder, Courses,
CoursesDeleter, GradesDeleter, GroupDeleter, Groups, StudentDeleter,
Students, Teacher, TeachersDeleter , StGrDeleter — peanizytoTh
KOHKPETHI Jii HaJ JaHWMH, 110 BUKJIMKAIOTHCS 4Yepe3 3alUTU KIIEHTA.

Hiarpama cepBeproi yactuau (muB. JJOJATOK A puc.A.1.).

2.4. IIpoekTyBaHHS KJIIEHTCHKOI YaCTUHU

3araJbHUI ONKMC KJII€EHTCHKOI YACTUHH

KiienTcpka yactuHa cuctemu «ENeKTpoHHMI JekaHaT» peai3oBaHa y
BUTJISI/IL IECKTOITHOTO 3aCTOCYHKY 3 TpadiuHuM iHTepdeiicoM, o B3aEMO/IIE 13
cepBepom uepe3 TCP-3'enqnanns. Bona Hanucana MoBoo Java 3 BUKOPUCTaHHSIM

BiAnoBigHUX 010mi0Tek ansa crBopenHss GUI. KiienTcehkuil 1o1aTok 3a0e3neuye
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aBTEeHTU(DIKAII}0 KOPUCTYBadiB, hOpMYyBaHHS Ta HAJCUJIAHHS 3aIIMTIB HAa CEPBED,
a TakoX 00poOKy oTpuMaHUX BiANOBiAeH. [HTEpdeiic kopucTyBadya po3podsieHHit
TaKUM YMHOM, 100 3a0e3MeUYuTH 3pYyYHUH NOCTYN 10 (PYHKIIOHATY CHCTEMH,
BKJTFOUYAIOYHM TEPETJIs]] Ta YIPABIIHHS HaBYaIBHUM Tiporiecom [15, 31].
OcHOBHI PyHKIII KJIIEHTCHKOI0 J0AAaTKY BKJIIOYaI0Th:

a) aBTeHTH(}IKaII0 KOPUCTYBada (pearizoBaHo y kiaci RegistrationForm);
b) dopmyBaHHS Ta epeaaBaHHs 3aMUTIB HA CEPBED;

C) oOpoOKy BIAMOBIICH BiJl CEPBEPHOI YACTHUHU;

d) mpexacraBieHHS HaBYAIBHOI iHPOPMAIi y CTPYKTYpPOBAaHOMY BUTJISI.

ApXiTeKTypa KJII€HTCbKOI YaCTUHH
KiTieHTChKHMI 3aCTOCYHOK CTPYKTYpPOBaHUH 3a MOIYJIBHUM IPHUHITUIIOM.
Koxen ¢yHKIIOHATFHUN KOMIIOHEHT MPEICTABICHUN OKPEMUM KIIACOM:

Hiarpama xmientcbkoi yactuuu (auB. JJOJATOK A puc.A.2.).

2.5. Onmc B3aemoaii Misk KJIIEHTOM i cepBepoM

KoMyHikariiss MIX KIIEHTCBKOIO Ta CEPBEPHOK YacCTMHAMHU CHUCTEMU
«EnexTpoHHMIT TekaHaT» peaizoBaHa 3a gornomMororo mporokoixy TCP. B ocHoBi
B3a€MO/IIT JISKUTh apXITEKTypa KIIEHT-CEPBEP 13 HITKUM PO3MOI17I0M 000B’ A3KIB.
Knient ¢opmye 3anutu, a cepBep iXx oOpoOJisie Ta MOBEpPTa€ BIANOBIAL Yy
BIJIMOBITHOMY (popmarTi.

KimienT iuimitoe 3’€nHaHHS 3 CEpPBEPOM 3a JOMOMOIOI0  KJacy
ServerConnection, sikuii 3a6€3mevye:

v’ BcranosieHHs TCP-3’eHaHHs;

v/ HaJCWUITaHHS 3aIUTIB Y BUTJISII TEKCTOBUX KOMaHT;

v’ OTpMMaHHs Ta IepeaBaHHs BiMOBIAeH st BiqOOpakeHHs y rpadigHoMy
iHTEepdeici.

Ha cepBepi B3aemomiro o6cmyroBye roiopauil kinac ServerWithGUI, sxuit

MICTUTh TpadiuHuil 1HTEpdehc Ta JOoriky OOpOOKM KIIIEHTCHKUX 3aIlWTIB.

ApK.

3MH.
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besnocepennio 06podky 3anutiB Bukonye kiac ClientHandler, sxuii mpuiimae

JIaH1 3 COKETA, aHaJII3y€ TUII 3alUTy Ta BUKJIMKAE BIMOBIIHI CEPBICU AJis1 pOOOTH

3 6a3oro jpanux [31].

IIpuxian THIIOBOI B3a€EMOIL:

a)

Kiient Hagcunae komanny, Hanpukian: GET COURSES.

b) Iporpamuuii cepsep npuiimae 3anut yepes knac ClientHandler, po3nizHae

KOMaH]Ty.

c)

d)

f)

9)

Ha ocHOBiI KOoMaHIu cepBep BUKIHMKAE BIAMOBIIHUN METOJ, HAIPHUKIIA],

meton 3 kiacy CoursesManager.

CoursesManager mnepenae 3amuT 10 cepBepa 0a3um JaHuWX, J€ AaHi
BUTSATYIOTBCA  O€3MOCepeIHhO 3 TaOmuIll KypciB (depe3 00'ekTu

CoursesTable abo db_dekanat, sixi BukonyroTs SQL-3anuth).

OTtpumani 3 0a3u 1aHi NOBEPTAIOTHCS O MPOTPAMHOI0 CepBepa y BUTIIAI

psiaka abo CTPYKTYpH.
[Tporpamuuii cepsep popmye BiANOBIb 1 HAJACUIAE i1 Ha3a] KIIEHTY.

KiienTcrka wactuaa 0OpoOmsie BiAMOBiNb 1 BimoOpaxae iHpopmarliio y

BIJIMOBITHOMY BiKkHI iHTepdeiicy (Hanpukian, CoursesForm).

TakuM YMHOM, peasli3oBaHAa TPUKOMIIOHEHTHA AapXITEKTypa: KIIEHT —

IpOrpaMHUIl cepBep — cepBep 0a3u JaHUX, M0 3a0e3medye YiTKe PO3AUICHHS

byHKI11#, MacITabOBAHICTh 1 3pYUYHICTh MIATPUMKUA CUCTEMHU.
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BucHoBok 10 po3ainy 2

Y npyromy posauii Oyno 311MCHEHO JeTajdbHE MPOCKTYBAaHHS KJIIEHT-
CEpBEpHOI cUCTeMHU «EJIEKTpOHHMM JAE€KaHaT», MO JO3BOJIMJIO BU3HAYUTH 1l
apXITEeKTypHI OCOOJMBOCTI, CTPYKTYypy Oa3u JaHMX, a TaKOoXX MeXaHI3MHU
B3a€MO/I1T MI>)K OCHOBHUMHU KOMIIOHEHTaMHU CHCTEMH.

[To-meprie, oOTPYHTOBAHO MOIIIBHICTH 3aCTOCYBAHHS KIIIEHT-CEPBEPHOL
apXITEKTypH, sAKa 3a0e3nedye IeHTpaIi30BaHe YIPaBIiHHSA JaHUMU, MiIBUILCHY
0e3neky, epeKTUBHUI O30T HABAHTAXKEHHS MK KIIIEHTCHKOIO Ta CEPBEPHOIO
YaCTUHAMU Ta THYYKICTh y MacIITa0yBaHHI.

[To-npyre, po3pobIeHO CTPYKTypOBaHY MOJIETh 0a3u JaHUX, SIKa OXOTLIIOE
BCI KJIFOUOBI €JIEMEHTH HaBYAJIBHOTO IMPOIIECY: 3100yBaviB OCBITH, BUKJIaJayiB,
JTUCHUIUTIHYU, OIIHKK, Tpynu. Buxopucranus pensuiinoi CYBJ MySQL
3a0e3neuye 30epe’KeHHs HUTICHOCTI Ta MBUAKUN JOCTYH 10 iHPOpMaLlii, a TAKOXK
NIATPUMKY CKJIQJHUX MIKTaOMMuHuX 3B’s3KiB. CrpoekToBaHi 1H(MOIOTIYHI,
JaTajJoriuHl Mojeni 0a3 JaHuX, a TaKoX JiarpaM KjaciB CepBEpHOI Ta
KJIIEHTCHKO1 YaCTHH.

[To-Tpere, neTanbHO CHPOEKTOBAHO CEPBEPHY Ta KIIEHTCHKY YAaCTHHH
CUCTEMH, JIe KO’KHA peai3oBaHa y BUTJISAI MOJIYJIB 13 UITKUM (YHKIIOHAJTBHUM
npusHaueHHsM. CepBep BUKOHY€E OCHOBHY Oi3HEC-JIOTiKy Ta 00poOKy 3amuTiB, a
KIIIEHT 3a0e3meuye 3pyyHuit iHTepQeiic A KOpucTyBaya.

PeanizoBana TCP-B3aemoaiss MK KIIEHTOM 1 CEpBEpPOM TapaHTYe
cTaOlIbHUI OOMIH JaHUMHU Ta MIATPUMKY €(EeKTHBHOI KOMYHIKalii B Mexax
CHUCTEMH.

Takum uwmHOM, cHpoekTOoBaHa cucTeMa «EJexkTpoHHUN aexaHaT
BIJIMOBIA€ Cy4acHUM BHMOTaM 1HGOPMAIIMHOTO 3a0e3NedYeHHsT HaBYaJIbHHUX
3aKJafiB, JEMOHCTPYIOYM BHUCOKY MPOIYKTHUBHICTh, OE3MEKy Ta 3pydYHICTH Y

BUKOPHUCTAHHI.
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PO31J1 3. PEAJIIBAIIA CUCTEMH

3.1. Onuc cepBepHOI YaCTUHH

CepBepHa yacTuHa cucteMu « EnexkTpoHHuUii tekaHaT» peaaizoBaHa Ha MOB1
nporpamyBaHHs Java. BoHa BHKOHY€ pPOJIb LIEHTPAJIbHOIO KOMIIOHEHTA, W10
3abe3rneuye 00pOoOKy 3aMuTIB KIIE€HTA, B3AEMO/III0 3 023010 JaHUX 1 HOBEPHEHHS
BiamoBiged. TaOmuig Kiackw cepBepHOI YacTUHU cucTeMH «EnexrpoHHwmit
nexanat» (nuB. JJOJATOK b ta6n.b.1.).

Omnuc kaacy ServerWithGUI
3aranbHuil onuc

Kinac ServerWithGUI (nuB. JJOIATOK I' Kon kmacy ServerWithGUI)
BIJIMOBIJIa€ 3a peai3allifo CEPBEPHOI YACTUHU KIIIEHT-CEPBEPHOI CHCTEMH
«EnextponHuil nekanar». BiH 3a0e3mneudye 3amyck cepBepa, YIpaBJIiHHSA
MIIKITIOYCHHSIMH KIIIEHTIB Ta B3aeMofil0 3 HuMH depe3 TCP-3’emHanHS.
JlolaTkoBO, KJ1ac MiCTHTh rpadiuHuil iHTepdeiic aaminicTpaTopa AJis 3alyCcKy Ta

3YIIUHKU CCPBECPA, 4 TAKOK IJIA IICPLTILAAY Hi)IKJIIOquI/IX KJI1€HTIB.

OCHOBHiI KOMIIOHEHTH KJIACy
a) ServerSocket serverSocket — cepBepHUH COKET, IO NMpPUHAMAE BXiJIHI

3'€IHaHHS B1J KJIIEHTIB.
b) boolean isSRunning — 3MiHHa JJIs1 KOHTPOJIIO CTaHy CepBepa.

c) Thread serverThread — mnorik mas pobGoTH cepBepa, IO J103BOJISE

0OpOOIATH KIIEHTCHKI MIIKIIOUEHHS Y (DOHOBOMY PEXHUMI.

d) SessionManager — BHyTpimHiil Kjac, KU Kepye aKTUBHUMH CECiSIMU

KOPHCTYBayiB.
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e)

I'padiunmii inTepdeiic (GUI) — peamizoBannii Ha ocHOBiI JFrame,
JLabel, JButton, JTextArea, 3a0e3neuye KepyBaHHS CEpPBEPOM Ta

B1100pakeHHs MiAKIIOUYEHUX KIIIEHTIB.

BuyTpimniii kiac SessionManager

[le#t ki1ac BUKOPUCTOBY€ETHCA JIJIs1 YIIPABIIHHS aKTUBHUMU CECISIMU KOPUCTYBAYiB.

a)

b)

d)

ConcurrentHashMap<String, Socket> activeSessions — acoiiaTuBHHIA

MacuB, 1110 30epirae miKiaro4eH1 cecii (email — socket).

isUserLoggedIn(String email) — mepeBipsie, un € KOpuUCTyBad 3 TaKHM

email B aKTUBHUX CECISIX.

loginUser(String email, Socket socket) — momae HoBoro xopucryBada B

CIIMCOK aKTHUBHHX.

logoutUser(String email) — Bunanse xopuctyBaya i3 cecii.

I'padiunmnii inTepdeiic cepepa

a)
b)

d)

CtBopennsn BikHa (JFrame frame) — rosioBHe BikHO cepBepa.

Knonku kepyBanns cepsepom (JButton startButton, JButton stopButton)

— 3aIyCK Ta 3yIMHKa cepBepa.

TekcroBa o6aacth (JTextArea connectedClientsArea) — BimoOpaxae

1H(OpMaIIio MPO MiAKITFOYCHUX KITIE€HTIB.

MexaHi3M KepyBaHHsI NOIiAMM — OOPOOHHUKM KHOIOK JUIs 3aITyCKy Ta

3yNIUHKH CEpBEPA.

Mertoam Kjacy

startServer(JLabel statusLabel, JTextArea connectedClientsArea):

— 3amyckae cepBep y HOBOMY IOTOIIl, CTBOpIotoun ServerSocket Ha mopTy

12345.

— Ouikye MIIKII0YEHb KIEHTIB Y UK.
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— Ipwuitmae Bxiani 3'ennanns (Socket clientSocket).

— 3anyckae okpemuit notik ClientHandler mist x0XHOTO IMiIKITIOYEHOTO

KJIIEHTA.

— BuBoauts iHpopMaLi0 Npo MIAKIIOYEHUX KIIEHTIB Y TEKCTOBOMY IOJ1

GUI.

stopServer() — 3ynuHsie cepBep HUIAXOM 3akpuTTs ServerSocket i 3aBepiieHHs
MOTOKIB.
Omnuc kaacy ClientHandler

3aranbHuil onuc

Knac ClientHandler (mus. JOOATOK I' Kox xmacy ClientHandler) e
CKJIQJIOBOI0 YaCTHMHOIO CEPBEPHOI YACTMHU KIIEHT-CEPBEPHOI  CHUCTEMHU
«EneKkTpoHHMIl JekaHaT». MOro TONOBHE NpH3HAUEHHS — 3a0€3MeUeHHS
napajieTbHOT 00pOOKM 3amuTiB KOKHOTO KIII€HTA, MiJKIIOYEHOTO JO CepBepa
yepe3 TCP-3’eqnanHA. KoKeH €K3eMIUIp LbOr0 KIJIACY CTBOPIOETHCS MPH

M1KJIFOYEHHI HOBOT'O KJII€EHTA Ta BUKOHYETHCS B OKPEMOMY IOTOII].

VY pamkax cBoei poboru kinac ClientHandler Bukonye 06poOky mmpokoro
CHEKTPY KJIIE€HTCHKUX 3aIUTIB, K1 OXOILIIOIOTH OCHOBHI orepaiiii 3 023010 JaHUX,
aBTOPHU3ALIII0, PEECTPALLI0, 8 TAKOK 1HPOpMaliifHi 3anuTu. Hrkue npeacraBieHo
CTPYKTYPOBAHHI OINMHUC MiITPUMYBAHUX 3aAIUTIB, PO3MOAUICHUN 32 KATETOPISIMH
JUISL 3pDYYHOCTI BHUKOPUCTAHHS Ta CyHpoOBOAYy cHcTeMH. Tabmuis JlomaBaHHS
nanux (ADD) (muB. JOIHATOK A Ta6n.b.2.). Tabmuus OTpuMaHHS JaHUX
(GET) (muB. JOJATOK A Ta61.b.3.).

Taomung 3.1.
Taoauusi: Bunanenns nauux (DELETE)
Komanna dopmar 3anury Omnuc nii
DELETE_STUDENT ELETE_STUDENT;Email Bunanenus iHpopMmarii

BIIMOBIIHOTO  37100yBaya

OCBITH 3 0a3U Ta CUCTEMU
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[TponoBxkenHs Tabnui 3

1.

DELETE_COURSE

DELETE COURSE;Ha3Ba kypcy

Bunanenss BianoBiaHOL

JUCLIUILTIHA

DELETE_GROUP

DELETE GROUP;Ha3Ba rpymnu

Bunanenus BiAoBiHOT

aKaJIeMI4HOl Tpynu

DELETE_TEACHERS

DELETE_TEACHERS;Email

Bunanenns indopmartii

po BI/JITIOBIJTHOTO
BUKJIa/1a4a
Tabmuusa 3.2.
Taoauns: JSON-3anuTH (cneniajbHi)
JSON Komanpna ®opmat JSON-3anuty Omnuc nii
DELETE_STUDENT_FROM_GROUP | {"command": Bupanse  indopmaniro
"DELETE_STUD npo B1JIOMIOBITHOTO
ENT_FROM_GROUP", 3m00yBaya  OCBITH 3

"studentID":ID, "grouplD":
ID}

aKaJeMivyHOi TpyIu

DELETE_GRADES

{"grades™:"
DELETE_GRADES",
"studentID":1D,

"courselD™: 1D}

Bunanse MTiICYMKOBI
O BIJIOIIOBITHOTO
3mo0yBaya  OCBITH 3

BIJIMOBITHOT JUCIUILIIHA

3arajJLHUMA ONMUC

Onuc kiaacy Courses

Kiac Courses € 4acTHHOIO MOJIENIBHOTO PIBHS KJIIEHT-CEPBEPHOI CUCTEMU

«EnextpoHHUMI nekaHaT» 1 mpeacTaBise CyTHICTh «Jlucmmmminy. et kmac

BUKOPHUCTOBYETHCS ISl 30epiranHs 6a30Boi iH(popMallii Mpo TUCIUILIIIHYU, TaKOi

K WOro yHIKaJdbHUM 1eHTH]IKaTop Ta Ha3Ba. Kiac € mpocTuM KOHTEHHEpOM

nannx (POJO), saxuit 3abe3nedye 3pydHHMid JOCTyn 10 iHQOpMAIii mpo

I[I/ICHI/IHJIiHI/I B MCXKXaX CUCTCMHU.

OCHOBHi KOMIIOHEHTH KJIACY

Ta0munga 3.3.

3MH.
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TTone Tun Onuc

courselD int VYHikanbHUH 11eHTH(IKATOp AUCIUTUTIHA

courseName String Hazga Kypcy (HarmpuKIIaI,

«IIporpamyBanusa», «MaTemaTuka)

Ta0munsa 3.4.
Metoau Kiacy
Merton Tun 0)115(¢
[IOBEPHEHHS
getCourselD() int [ToBepTae imeHTHIKATOP TUCIMILIIHH
getCourseName() String [ToBeprae Ha3BY NUCIUILTIHU
toString() String [ToBepTae TEKCTOBE MIPECTABICHHS
JUCIUTIIIHT — JiKIe i1 Ha3By. 3aCTOCOBYEThCS
npu BuBeseHHI 00’ exta y GUI abo norax.

Onuc kiaacy CoursesDeleter
3arajgbpHui onmc
Knac  CoursesDeleter €  cinyx00BUM  KOMIIOHEHTOM  CHUCTEMH
«EnekTpoHHUH eKaHaT» 1 BUKOPUCTOBYETHCS ISl BUIAJICHHS JUCUILIIH 13 0a3u
naHux. Moro ocHOBHA (yHKIiS — peaisallisi JIOTiKM BHAANCHHS 3aIUCy
ayucIHILTiHY 3a Ha3Boro (CourseName) 3 ta6auiii Courses. Kiac nparioe 3 6a3o10

nanux yepe3 JDBC-migkirodeHHS.

Ta6mums 3.5.
OCHOBHI KOMIIOHEHTH KJIacy
KommnoneHnt Tun Onuc
deleteCourse(String boolean Meton, skuii Bukonye SQL-3amuT Ha
CourseName) BUJAJIEHHA  JUCHUIUIIHA 3a  Ha3BOIO.

[ToBeprae true, SKIIO Kypc BHIAICHO
ycminHo, abo false, Ak1Io Kypc He 3HalEHO

YH CcTaj1aCs IIOMMIJIKA.

AaroputMm podoru metoxay deleteCourse(String CourseName)
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BcranoBiaroeTbes 3’ € JHaHHS 3 0a3oro0 JaHUX 3a JOIIOMOI'OIO

db_dekanat.getConnection().

a) dopmyerbes SQL-3anut: DELETE FROM Courses WHERE CourseName

=97

b) BukopucroByerbcs  PreparedStatement mis  Oesmeunoi  mepemadi

napameTpy.

c) Buxonyerbcs komanma executeUpdate() 1 mepeBipseTbcs KiUTbKICTb

smiHeHux psaakiB (Skmo rowsAffected > 0 — aucuuIUIiHy yCHIIIHO

BuganeHo, Skmo rowsAffected == 0 — gucuumiiny He 3HalICHO).

d) V pasi momunku BUBOaAUThLCS HoBimomienns SQLEXception.

Omnuc kaacy CoursesManager

3arajJbHUM ONMUC

Knac CoursesManager € 4acTUHOIO JIOTIKM B3aeMOJIl 3 0a3010 JaHHUX Y

cuctemMi «EnexTtpoHHmii gexaHaT». BiH BHKOHye (YHKUIIi yHpaBiIiHHSA

JTUCLUIUTIHAMU: JTOJAaBaHHS HOBUX JUCHHUILIIH 10 Tabnuil Courses, OTpHUMaHHS

CIMCKY BUKJIaJIayiB Ta MOUIYK IMEHI BUKJIaAa4a 3a iioro ID. Knac BukopucroBye

JDBC-3’eqHanHs 3 6a3010 AJaHUX 1T BUKOHaHHS SQL-3amuTiB.

Ta0muns 3.6.
OCHOBHiI KOMIIOHEHTH KJIACY
Meton Tun noBepHEHHS Omnc
getTeachers() List<Teacher> [ToBepTae CrUCOK yCixX BHKJIAIa4iB

3 tabnui Teachers

addCourse(String courseName,
String description, int credits, int
teacherID)

boolean Jlonae HOBY JMCIMIUTIHY 1O 0a3u

nanux. [loBepTae true y pasi ycmixy

getTeacherNameByIld(int
teacherID)

String [ToBeprae moBHE iM’s BHKJIaaadya

(Im’s + IIpi3Buie) 3a ioro 1D

Onuc merony getTeachers()
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a) ®opmye SQL-3armutr SELECT TeacherID, FirstName, LastName FROM

Teachers.
b) IToBeprae crimcok 00’extiB Teacher 31 BciMa BUKIIagadyaMu.

C) Moxe BUKOPUCTOBYBATHCS JUIsl 3alIOBHCHHS BHIIJAFOUUX CITHCKIB a00

3B’sI3yBaHHA KYPCIB 3 BUKJIaJJauaMH.

Onuc meroay addCourse(...)

a) Ipwitmae mapameTpu Kypcy: Ha3Ba, onuc, kpeautu, ID BukiIamaga.

b) IlepeBipsie HasBHICTH BUKIaaa4a B 0a3i (depes getTeacherNameByld).
c) Bukonye INSERT INTO Courses(...) a7 1o1aBaHHS HOBOTO 3aITUCY.
d) IToBeptae true, SKIO 3aMUC TOJAHO YCIIIIHO.

Onuc meroay getTeacherNameByld(int teacherID)
a) IMomykoBuii meron, sikuii BukoHye SQL-3amut g0 Tabmurmi Teachers 3a

TeacherID.
b) ®opmye noBre iM’st BuKIIagada y popmari Im’s Ipizsuiie.

Omnuc kaacy CoursesTable
3aranbHuil onuc
Knac CoursesTable peanizye (yHKI[IOHAIBHICT OTPUMaHHS iHGOpMAIIil
PO BCi KypcHu 3 0a3w JaHuX CUCTeMH «EJeKTpoHHUI JnekaHaT». BiH BUKOHYE
sammut A0 Tabmuii Courses Ta popmye macuB 06’ektiB Object[][], sxkumii Moxke
OyTH BUKOPHUCTAHHI ISl TOAAIIBIIOTO BiAOOpaKEHHS TUCIUILIIH Y rpadiyHOMY
1HTEpdeiici adbo i nepeaBaHHs Ha KIIIEHTCbKY YaCTUHY.
AJroputm podoTu MeToay coursesTab()
a) BcranoBmoerbess  3’eqHaHHS 3 0a3010  JAaHUX 3@ JIOTIOMOTOIO

db_dekanat.getConnection().

b) ®opmyernscs SQL-3anut: SELECT * FROM Courses.
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C) Bukonyerbes 3amuT uepe3 Statement Ta 3untyeThest ResultSet.
d) Jns koxxHoro 3amucy 3unTyroThesi gaHi: CourseName, Description,

Credits, TeacherlID.

e) 3ammcu 30epiraroTbcst  y  aBoBuMipHOMYy —MacuBi  Object[][] 3

MaKCHUMaJIbHOIO TOBXHHOIO 100 psakiB (0OMEKEHHS YMOBHE).

f) IMopoxwni 3HaueHus (null) 3aminroroThest Ha «NULL» a7 yHUKHEHHS

MOMMWJIOK MPHY MOAAbIITNA 00poOi1Ii.

Ta6mums 3.7.
OCHOBHi KOMIIOHEHTH KJIACY
Meton Tun moBepHEHHSA Ormmc
coursesTab() Object[][] IToBepTae TabIMIIO KYPCiB y

BUTJISIII MaCUBY 00’ €KTIB:
courseName, description,

credits, teacherlD

Taomung 3.8.
CTpyKTypa NOoBepTAEMOr0 MACUBY
Innexc croBms 3HaueHHS Tun

0 Hasga JTUCHIUTUTIHA String
(courseName)

1 Onmuc JNIUCUATLTIHA String
(description)

2 Kinbkicts kpeauTis (credits) int

3 InenTudikatop BUKIaTa4a int
(teacherID)

Omnuc kaacy db_dekanat
3araabHuii onuc
Knac db_dekanat (muB. JOJATOK I' Kon knacy db_dekanat) peanizye
(yHKLI0HAT NIAKIIOYEHHS 10 0a3u 1aHuX cucteMu «ENeKTpoHHMI nekaHaT» 3a
nonomororo JDBC. Bin BianoBigae 3a BCTAHOBJICHHS Ta 3aKPUTTS 3’ €THAHHS 3

CYBJ MySQL. Kiac e yruaitaum (stat ic utility class) ta Hamae 3pyunwuii intep-

ITC.4KI.0124.03-T13

3MH.

ApK. Ne dokym. Midnuc |\dama

ApK.

35




detic 1 orpumants Connection B 1HIIMX KJ1acaX CUCTEMHU.
AaroputMm podoru metoxy getConnection()
a) BuxopuctoBye DriverManager.getConnection(...) Uis BCTaHOBJICHHS

3’enHanHs 3 MySQL-cepepoMm.
b) IMapamerpu (URL, USER, PASSWORD) sxopcTKo 3a/1aHi B KJaci.

C) V pasi BunukHeHHs SQLException moMuika nepeaaeThesi BAKIUKAIOUOMY

KOZY.

Aaroput™m podotu metoay closeConnection(Connection connection)

a) Ilepesipse, un 3’ eaHanHs He € null.
b) Bukmukae connection.close() uist HOro 3aBepIIICHHS.

C) VY pa3i MOMWIKH NP 3aKPUTTI — BUBOJIUTH TIOBIJIOMJICHHS B KOHCOJTb.

Taomung 3.9.
OCHOBHI KOMIIOHEHTH KJIACY
Komnonent Tun Ornuc
URL String [nsax mo 6a3u qanux (MySQL)
USER String ImM’s1 KopucTyBaua 6a3u JaHUX
PASSWORD String [Mapounb anst minkmouenHs 10 bJJ
getConnection() Connection MeToq iU BCTAHOBJIEHHS 3’ € JHAHHS 3
6a3010 JaHUX

closeConnection(Connection void Meron s 0€3MEYHOro  3aKPHUTTS
connection) 3’eIHaHHSA 3 0a3010 TaHUX

Onuc kaacy db_log
3aranbHuil onuc
Kmac db_log (muB. JOJATOK TI' Kom kmacy db log) peanizye
(YHKIIOHATBHICTh MIJKIFOYEHHS JO OKpemoi 0a3u maHux mMysite cucremun
«EnexTpoHHMII neKaHAaT», SKa BUKOPUCTOBYEThCS I  aBTEHTU(DIKAIii
KOPHCTYBauiB, 30€peKECHHS JIOTIB a00 1HIINX JIAHKWX, OB’ I3aHUX 3 JIOTYBaHHSIM.

Knac € yrunitHuMm (static utility class) 1 3a0e3neuye neHTpanizoBaHUl JOCTYI
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noctyi 10 b/l uepe3 JDBC.
AJroputm podoTn
Inimianizauisa apaiisepa MySQL:

a) Yepes Class.forName(...) y craTiaHOMY OJIOTII.
b) BukoHy€eTbCS ITpH MEPIIOMY BUKOPUCTaHHI KJIacy.
C) VY pa3i MOMWJIKH — IOBIJOMJICHHS! BUBOJUTHCS B KOHCOJTb.

Metoa getConnection()
a) BuxopucrtoBye DriverManager.getConnection(URL,

PASSWORD) a5 BcTaHOBJIEHHS 3’ € THAHHS.

MeTtona closeConnection(Connection connection)

b) 3akpuBae akTUBHE 3’€HAHHS, SKIIIO BOHO ICHYE.

c) O6pobisie moxuBi BukiroueHHs (SQLException).

OCHOBHI KOMIIOHEHTH KJIacy

USER,

Taomuusa 3.10.

Kommnonent Tun Omnuc
URL String [Insx mo 6a3m gJaHUX mysite
USER String ImM’s1 KopuCcTyBayda JUIsl T AKITFOYSHHS
PASSWORD String [Tapons 11 miAKIIOUeHHS
getConnection() Connection | Meron st cTtBopeHHS 3’ eHanHs 3 b1
closeConnection(Connection void Merton aus 3aBepiieHHs 3’ eaHanus 3 B[
connection)
static 0ok iHimiamizarii — 3aBaHTa)KEHHS npaiiBepa MySQL

com.mysql.cj.jdbc.Driver

Onuc kiaacy GradesDeleter

3araJbHUM ONMUC

Knac GradesDeleter e yacTiHO0O (yHKIIIOHAILHOCTI KEPYBAHHS OI[IHKAMH

B CHCTEMI «EJ’IGKTpOHHI/Iﬁ JACKaHaT™». Horo ocHoBHe 3aBJaHHA — peaﬂisauiﬂ

JIOTIKY BUJAJIEHHS OLIHOK CTyIeHTiB 3 Tabnuii Grades y 0a3i JaHuUX.
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[Tepen BugaeHHSM OIIIHKH KJIac IEepeBipsae HasIBHICTH BiAIOBIIHOTO CTYyICHTA T

Kypcy.
AJroputm podoTH METOAIB
isStudentExists(studentID)

a) Buxonye SQL-3amut SELECT COUNT(*) FROM Students WHERE

StudentID = ?.

b) IloBeprae true, AKIIO CTYACHT icHYe, iHakme — false.

iIsCourseExists(courselD)

a) AHaJIOTIYHO MepeBipse iICHyBaHHs TUCHUILTIHK B Ta0wuii Courses.

deleteStudentByID(studentlD, courselD)

b) Cnouarky nepesipsie iCHyBaHHS CTY/ICHTa Ta Kypcy.

c) Skmo obunsa icHyroTh — BUKOHYE SQL-3amut: DELETE FROM Grades
WHERE StudentID = ? AND CourselD = ?

d) IMoBeprae true, SKIIO 3aMTUC BUAAJICHO YCITIIIIHO.

Ta0ans 3.11.

OCHOBHiI KOMIIOHEHTH KJIACY

Meton Tur nmoBepHEHHA Ormuc
isStudentExists(int boolean [MepeBipsie, un icHye 3700yBay OCBITH
studentID) i3 3agaruM ID y tabmumi Students
iIsCourseExists(int courselD) boolean IlepeBipsie, un icCHY€ TUCIMILIIHA 13

3amanuM ID y Tabmumi Courses

deleteStudentByID(int boolean Bunanse 3anuc oninku 3100yBaya 3

studentID, int courselD) tabauri Grades 3a Bignosiguumu 1D

Omnuc kiaacy GradesManager
3arajbHUH onmuc
Knac GradesManager BiamoBijiae 3a B3a€EMOJIit0 3 TaOJHULSIMU 300yBaviB
OCBITM Ta AUCHUILIIH B 0a3l JaHUX, a TaKoXX 3a JIOJaBaHHSA 3700yBadiB

J0aKaJIeMIYHUX JTUCIIIUIIH Ta BEJICHHS 3alKCIB PO iX Oau.
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Kimac Takoxx mepeBipsie HasSBHICTh OCBITSH Ta JUCIIIUIIHK 32 IiXHIMH
1AeHTH(1KaTopamMu ad0 IMEHaMHU Mepe]] BUKOHAHHSM Olepalii.

AJroputm podoTH METOAIB

getStudents()

a) Bukonye SQL-3anut 11 oTprMaHHs BCiX 3700yBayiB 3 Tabuuii Students.

b) IloBeprae crnmcok 3100yBadiB, JIe¢ KOXKEH OCBITSIHHH € O0'€KTOM KJacy

Students.

getCourses()

a) Buxonye SQL-3anut a1 oTpuMaHHs BCIX TUCIHUILTIH 3 Tabmuili Courses.

b) IloBepTae CMCOK MUCIUILTIH, J¢ KOKCHA TUCIHMILIIHA € 00'€KTOM Kjacy
Courses.
addStcu(studentID, courselD)

a) IlepeBipsie icHyBaHHs 37100yBaya Ta AUCIIMILIIHU 32 JOIOMOIOI0 METOJIIB

getStudentNameByld() ta getCourseNameBylId().

b) Skmo OCBITSHHMH TaAWCIIIUIIHA ICHYIOTh, BUKOHYEThCS SQL-3amuT mms

JI0JIaBaHHS 3aIluCy Tpo 37100yBava B Tabuiro Grades.
c) IToeeprae true, SIKIIO 3aMUC AOAAHO YCIimiHO, iHakme — false.

addGrade(studentID, courselD, grade)
a) IlepeBipsie icHyBaHHs 37100yBaya Ta AUCIIMILIIHU 32 JJOMIOMOTOI0 METOJIIB

getStudentNameByld() ta getCourseNameByld().

b) SIkiIo OCBITSHHMH TaaWCIUIUTIHA ICHYIOTh, BUKOHYEThCS SQL-3amuT ms

noaasaHHs OaiiB B Ta0Oiuro Grades.
c) IToseprae true, SIKIIO OILIHKA JI0aHa yCmimHo, iHakme — false.

getCourseNameByld(courselD)

a) Bukonye SQL-3anut /it OTpMaHHS Ha3BU TUCIHHILTIHE 32 ii ID.
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b) TloBeprae Ha3By AUCHUILTIHU a00 MOPOXKHIHA PAIOK, SKIIO AUCIHUILTIHA HE

3HalIeHa.

getStudentNameByld(studentID)

a) Bukonye SQL-3anmuT 1y1st OTpUMaHHS IIOBHOTO iMEHi 3/100yBaya OCBITH 32

voro ID.

b) IToBeprae moBHE iM'st OCBITSIHMHA a00 MOPOXKHIHN PSIOK, SIKIIO 3100yBaya

HE 3HaNAEHO.

getStudentldByName(studentName)

a) Buxonye SQL-3anut mis orpuManns [D 3100yBaya 3a HOro MOBHUM iM'sSIM.
b) IMoeeprae ID 3m00yBava abo -1, AKio 3100yBay HE 3HAMICHUH.

getCourseldByName(courseName)

a) Buxonye SQL-3anut s orpumanss ID gucuuiiiny 3a 1i Ha3BOIO.

b) IToseprae ID aucuumiinu abo -1, IKII0 AUCHUIUIIHA HE 3HAalHCHA.

Tabnuusa 3.12.

OCHOBHI KOMIIOHEHTH KJIacy

Merton Tur noBepHeHHs Ormuc

getStudents() List<Students> IToBepTae cnmcok BCiX 3700yBayiB

ocBiTHy 3 Tabiumi Students.

getCourses() List<Courses> [ToBepTae CHOHCOK BCIX AMCHUILTIH 3

Tabimmi Courses.

addStcu(int studentID, int boolean Jlonae 3m00yBava 10 JUCIIIIIIHK 3a
courselD) iioro ID.

addGrade(int studentID, int boolean Jonae 6amu OCBITSHUHY 3 BiIIOBIAHOT
courselD, int grade) JMCIUTUTIHH.

getCourseNameByIld(int String [ToBepTae Ha3By aucIiuILIiHY 3a 11 ID.
courselD)

etStudentNameByIld(int String [loBepTae moBHE iM's Ta mpi3BUILE
studentID) 3100yBaya ocBiTH 3a ioro ID
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[Tponopxxenus Tadmui 3.12.

getStudentldByName(String int IToBeprac ID ocBiTsHMHA 3a HOTrO
studentName) MIOBHUM 1M'SIM.
getCourseldByName(String int [ToBeprae ID aucuuruting 3a 11
courseName) Ha3BOIO.

Omnuc kaacy GradesTable
3arajJbHHUH onmuc
Knac GradesTable BignmoBijmae 3a oTpuMaHHs JaHUX OamiB 3700yBadviB 3
tabiuil Grades 6a3u nanux. Bin Bukonye SQL-3anuT aj1st BUOIPKU BCiX 3aIUCIB
13 1i€l TabnuIll, M0 MICTATH 1HPOpMAaIlit0 Npo 3100yBayiB, TUCIUIUIIHU Ta iXHI
Oai, 1 popMye TBOBHUMIPHUI MAaCHB JJISI TIOIAJIBIIOTO BUKOPUCTAHHS.
Tabmmis 3.13.

OCHOBHI KOMIIOHEHTH KJIACY

Meron Tun Onuc
MIOBEPHEHHS
gradesTab() Object[][] | Bukonye SQL-3amut o Ttabaummi Grades,

oTpUMy€  BCl  3amucu Ta  QopMmye

JBOBUMIPHHUI MacHB 3 pe3yJIbTaTaMH.

AaroputMm podotu Mmetoxay gradesTab()

a) BukonyeTrbcs miAKIIOYEHHS A0 Oasu JaHMX 3a JOIMOMOIOI0 METOIY

getConnection().

b) Bukonyerbcs SQL-3amut: SELECT * FROM Grades.

C) Jns KOXKHOTO pe3yJbTaTy 3allUTy OTPUMYIOThCS 3HAYEHHS KOJOHOK

StudentID, CourselD, Ta Grade, nani nogarwThcs 10 macuBy gradesData.
d) IMToeepraeThcs macuB gradesData, 1110 MICTUTh BC1 OTPHMaHI 3aIHCH.

Omnuc kiaacy GroupAdder
3arajgbHuii onuc
Knac GroupAdder BiamoBimae 3a AoaBaHHS HOBHX TPYIN 1O TaOIHII

Groupe B 6a3i ganux. Bin Bukonye SQL-3anuT a1 BCTaBKA HOBUX 3aIKCIB, 110
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MICTATH 1H(OpMAIliI0 PO HA3BYy TPYIH, CICMIAIBHICTh Ta PIK 3apaxyBaHHS, B

0a3y naHuX.
Ta0mn 3.14.
OCHOBHi KOMIIOHEHTH KJIACY
Meton Tun Onuc
HOBEPHEHHS
addGroup() boolean Jlomae HoBY rpymy mo Tabmuui Groupe 3a

nonomororo  SQL-3amuty. IloBeprae true,
SKIO TPYIy YCIINIHO JOJAaHO, iHAKIIe —

false.

AaroputMm podotu metoxy addGroup()
a) Bukonyetbcs miarororieHuit SQL-3anut a1 101aBaHHS HOBOTO 3aIMCy

1o Tabnuii Groupe.

b) ITapameTrpu 3anUTy 3aIIOBHIOIOTHLCS MTEPEIaHUMU 3HaYeHHAMU (groupName
— Ha3Ba Tpynu, speciality — cnemianpHiCTh, enrollmentYear — pik

3apaxyBaHHs).

C) Slkmio BcTaBKa 3amucy B TAOJMITIO YCIINIHA (KUTBKICTh BCTABJICHUX PSIJIKIB

oineine 0), MeTo 1 moBepTae true, inakme — false.

Omnuc kaacy GroupDeleter
3aranbHuil onuc
Knac GroupDeleter Bianoigae 3a BunaneHHs rpym i3 tabmuui Groupe B
6a31i manux. Bin Bukonye SQL-3amuT juisi BUIAJICHHS TPynu 3a ii HA3BOIO,
NepPEBIPSIIOYN HAIBHICTh TaKO1 IPYIU Mepe]] BUKOHAHHSM OIepalrii.
AaroputMm podotu metonay deleteGR()
a) Buxonyerbcs miarorosiacHuii SQL-3amuT 11 BHUOANCHHS TPynd 3a

Ha3BoO 3 Tabsui Groupe.

b) IMapamerp 3amuTy 3amoOBHIOETbCS 3HadeHHAM GroupName, sike

nepeacThCsa METOTY.
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C) Slkmio BUAAJCHHS rpynu 3 Tabnuii ycmimHe (KiIbKICTh 3MiH Y TaOJIHUIl
outbiie 0), meton moepTae true. SIKIIO kK TPyNH 3 TaKOK HA3BOIO HE

3HaﬁHeHO, BUBOAMNTHCA HOBiI[OMJ'IGHH?I IIpo MOMUWJIKY, a MCTO/l IMOBEPTAE

false.
Ta0mumg 3.15.
OCHOBHI KOMIIOHEHTH KJIACY
Meron Tun Ornuc
MOBEPHEHHS
deleteGR() boolean Bunanse rpynmy 3 tabmumi Groupe 3a ii

Ha3Bow. [loeprae true, skmwo rpymy

YCIIIIHO BUIaleHo, iHakie — false.

Onuc kiaacy Groups
3aragbHuii onuc
Knac Groups BHKOpUCTOBYETBCS ISl MpeACTaBieHHS 1HQopMalii mpo
rpyny B cucteMi «EJIeKTpOHHUH AekaHaTy». BiH MICTUTB JaH1 PO 1AEHTU(IKATOP
rpymnu Ta ii Ha3By. et kiac mo3Bossie 30epiratu Ta OTpUMyBaTH iH(POPMAITiFO
PO TPYMH OCBITSIH, 1110 € YACTUHOIO CUCTEMH KEPYBaHHS HABYAIbLHUM MPOIIECOM.

Tabnuus 3.16.

OCHOBHi KOMIIOHEHTH KJIACY

Meton Tun Omuc
TIOBEPHEHHS
getGrouplD() int [Toeprae inenTHdIKaTOP rPYyMIH.
getGroupName() String [ToBepTae Ha3By IPYIIH.
toString() String [ToBepTae Ha3By TrpynH y BHUIJILII psaKa
(mepeBu3HaueHHss MeTomy toString() s
3pY4HOCTI).

AJroputM pod0TH METOIB
a) Koncrpykrop kiacy mpuiiMae qBa mapamerpu: grouplD Ta groupName, i

1HIL[1a113y€ BIAMOBIAHI TOJISL.

b) Meron getGroupName() moBepTae 3HaUCHHS Ha3BU TPYIIH.
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C) Meron toString() mepeBU3HAYEHO JIA TOTO, 100 MPU BUKIMKY IHOTO

MEeTOy 00'€KT KJacy BiJoOpakaBcsl SIK Ha3Ba TPYIIH.

Omnuc kiaacy groupTable
3arajgbHui onuc
Knac groupTable BUKOpUCTOBY€ThCS JUIsl OTPUMAHHS JaHUX MPO TPYIH 3
0a3u JaHUX Ta MPEACTABICHHS iX Yy BHUIVISAL JBOBUMIPDHOTO MAacHuBY, UIO
MIIXOJUTh JIJI TIOJAJIBIION0 BHKOPUCTAHHS B TaOmuIsIx abo iHTepdeiicax
KopucTyBaua. Bin 3a1iicHIOE 3'eTHaHHA 3 023010 naHuX, BUKOHYe SQL-3anut mis
OTpUMaHH# 1H(OpMallli PO rPyIH Ta MOBEPTAE pe3ybTaT y (hopmarTi, 3pyyHOMY
JUTSL TIOTQUTBIIIOT OOPOOKH.
Tabmuus 3.17.

OCHOBHi KOMIIOHEHTH KJIACY

Meron Tun Onuc
MIOBEPHCHHS
groupTab() Obiject[][] [ToBepTae [OBOBHUMIpHHI MacHB, SIKHii

MICTHTB AaHi mpo rpynu. /i KoxHoi rpynu
30epiraeTbes 11 Ha3Ba, CHELIANbHICTh Ta PIK

Habopy.

AJaroput™m podoTu metoay groupTab()
a) Meton cTBOprOE NBOBMMIpHHI MacuB groupData po3mipom 100x3, 110
MICTUTH 1H(OpMAII0O MPO TPYNHU: HA3BY TPYNH, CHEHIATBHICTh 1 PIK

Habopy.

b) Bukonyerbes SQL-3anmuT ajis BUOipku BCix rpym 3 Tabmuii Groupe. st
KOXHOTO pAJIKa pe3yabTaTy 3anuTy ( OTPUMYIOTHCS 3HAUCHHS /IS
GroupName, Specialty Ta enrollmentY ear; sikiio 3HaueHHs1 He € NULL
a00 TTOPOXKHIM, BOHO JIOJIA€THCS B MacuB; sKIIo 3HadeHHs € NULL, To
nonaetbes psagok « NULLy).

c) Ilicis oTpumaHHS BCIX JaHMX PE3yJIbTaT BHUBOJUTHCS B KOHCOJIb

(3araJibHUM M1JICYMOK MO KIJIBKOCTI TPyI).
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d) Meronx mnoBepTae ABOBHMIpHHMH MacuB groupData, sKuii MOXXKHA
BUKOPUCTOBYBATHU JIsl BIJOOpa)KeHHsI TaHUX Ha 1HTepdeiici KopucTyBaya

a0o 1H1I1i 00poOII.

Onuc kiaacy StGrDeleter
3araabHuii onuc
Knac StGrDeleter BukopucTOoByeTbCs JiE TEPEBIPKA  ICHYBaHHSA
3m00yBauiB Ta Tpyn y 0a3i JaHUX, a TaKOX I BUJAJICHHS 3B’SI3KYy MIXK
3n00yBadeM Ta rpynoro B Tabmuii StudentGroups. Bin 3a0e3nedye mpaBuibHY
JIOTIKY BUJAJICHHS OCBITSH 13 BIANOBIJHUX TPy, FAPAHTYIOUU LUIICHICTh JaHUX
Ta MIHIMI3ylo4ld moOMUIkHA. [lepen BHUAANIGHHSAM BHUKOHYETHCS TIeEpeBipKa
HAsIBHOCTI 3100yBaya Ta rpynu B 0a31 JaHUX 3a IXHIMH 1ICHTH(IKaTOpamu.
Tabmumsa 3.18.

OCHOBHi KOMIIOHEHTH KJIACY

MeTton Tun Onuc
MOBEPHEHHS
isStudentExists() boolean [MepeBipsie, uu icHye 3100yBad B TaOIHIL

Students 3a StudentID.

isGroupExists() boolean IlepeBipsie, uu icHye Tpyma B TaOIuII
Groupe 3a GrouplD.
deleteStudentByID() boolean Bunanse 3amuc npo HaJeKHICTh 3700yBaya

no Tpynu y Tabmumi StudentGroups 3a
StudentID Ta GroupID. IloBeprae true,

SKILO BUJAJICHHS OYJIO YCIIITHUM.

AaroputMm podotu metoxay deleteStudentByID()
a) Buxonyerbcs mepeBipka, um icHye 3q00yBau 3 BkazaHuMm StudentID y

tabmumi Students.

b) fAxmo 3700yBau iCHye, MEPEBIPSETbCS HASBHICTh TPYNH 3 BKa3aHUM

GrouplD y Tabauui Groupe.

C) Slkmio oOMIBI EPEBIPKH YCIIlIHI, BAKOHYEThCs SQL-3amuT Ha BUIAICHHS
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3anucy 3 Tabmumi StudentGroups, ne StudentID 1 GrouplD BianoBiznarTh

3aJaHuM.

d) V pa3i ycminrHOro BHIIAJICHHS BUBOAMTHCS MOBIIOMIICHHS MPO YCIIIIHE

3aBEepIICHHS Omepartii.

e) Merox moBepTae JoriuHe 3HaYeHHS true a0o false 3ay1exHO Bix pe3ynbTaTy

orepartii.

Omnuc kaacy StGrManager
3arajbHui onuc

Knac StGrManager peani3ye GyHKITIOHAT KepyBaHHS 3100yBauaMu OCBITH
Ta aKaJIeMiYHUMH TpynamMu B iHPopMaliiHiil cuctemi «EIEKTpOHHUN JeKaHaT.
OcHOBHI 3ajayl KJlacy — OTPUMaHHA CHMCKIB 3700yBayiB OCBITH Ta TpyIl,
JToJaBaHHS 3J00yBaya OCBITH JIO TPyld, a TaKoX TMOMYyK IMEH abo
171eHTH(IKaTOPIB 32 BIAMOBIAHUMU JTAHUMHU.

Krnac 3a6e3neuye 3B’s30k Mixk Tabmunsmu Students (3700yBadi OCBiTH),
Groupe (akamemiuni rpynu) Ta StudentGroups y 0a3i HaHuUX, JO3BOJISIOYU
IHTErpyBaTH 111 JIaH1 IJis MOJAIbIIOT0 BUKOPUCTAHHS B iHTep(deiici KopucTyBaua
a00 1HIINX MOJYJISIX CHCTEMH.

AJaropurm podoTu:

a) 3'emnanHs 3 0a3010 JaHuX yepes kiac db dekanat.

b) OTtpumanHs 1aHUX PO 3100yBaviB OCBITH 200 TPyIH 3a J0ToMoror SQL-

3aIIUTIB.

c) IlepeBipka HasIBHOCTI 3alKCIB Mepe]l BUKOHAHHSIM JIil (HAIIPHUKIIAI, IEPe.T

JI0JIaBaHHSM Yy TPYILY).

d) JlomaBanHsi 3B’s3Ky MK 3100yBaueM OCBITH Ta TPYNOK B TaOJHUIl

StudentGroups.

Ta0mumg 3.19.

OCHOBHI KOMIIOHEHTH KJIACY
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Meron Tun Ornuc
MOBEPHEHHS

getStudents() List<Students> | TToBepTae crnucok 3700yBadiB OCBITH 3
0a3u 1aHuX.

getGroups() List<Groups> | [loBepTae CHHCOK akaAeMiuyHHX TPYIl 3
0a3u 1aHux.

addStGr(studentID, grouplID) boolean JHlonae 3mo0yBavya OCBITH A0 Tpymu 3a
BiJIIOBITHUMH 1IEHTH(IKATOpaAMHU.

getStudentNameById(id) String [ToBeprae mpi3Buine Ta iM’st 3100yBava
ocBiTH 3a ioro ID.

getGroupNameByld(id) String [ToBepTae Ha3By rpynu 3a ii ID.

getStudentldByName(name) int [Toeprae ID 3m00yBaua ocBiTH 3a HOTrO
MPI3BUIIEM Ta IM SIM.

getGroupldByName(name) int [ToBeprae ID rpynu 3a ii Ha3BOIO.

Omnuc kaacy StudentAdder

3arajgbHui onmc

Kmac StudentAdder mpusHaueHuii juisi JA0JaBaHHS HOBHX 3J00yBadviB
ocBiTH 70 0a3u naHux iH(popmarlliitHoi cuctemu «Enextponnuii nexanat». Bin
peanizye pyHKIIOHAJ BCTaBKU HOBOIO 3amucy 10 Tadmuill Students, 30epiraroun
OCHOBHY 1H(oOpMaIio mpo 3700yBada OCBITH: IM s, TPI3BHUIIE, CIECKTPOHHY
TIOIITY, HOMEp TeNNeOHY, JaTy HAPOKEHHS Ta PiK BCTYIY.
Adaroputm podoru metoxy addStudent()

a) Dopmyerbest SQL-3anuT ISl BCTaBKH JaHUX y Tabmuiro Students.

b) BukopucroByerbcsi miarorosneHuit 3anut (PreparedStatement), 1106

3ano0irtu SQL-1H’eKIrismM.
c) IlapameTpu 3alOBHIOIOTHCS 3HAYCHHIMH, MTEPEIAHUMHU 10 METOY.
d) BukoHyeThbCs BCTaBKa HOBOTO 3aIKCy B 0a3y JaHUX.

e) VY BumajaKy yCHiIIHOT BCTABKH BUBOJAMUTHCS MOBIIOMIICHHS B KOHCOJIb.
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SKimo BUHUKAaE MOMIJIKA — BiTOOpa)KaeThCs BIAMOBIIHE TOBIIOMIICHHS

npo noMuiiky SQL.

f) Meton moBeptae true, sikmo 3amuc Oysno gojaHo, abo false — skmo

BHUHHKIJIA IIOMUJIKA YU 3aIlliC HE 6y.HO BCTAaBJICHO.

Tabonuusa 3.20.

OCHOBHi KOMIIOHEHTH KJIACY

MeTton Tun Onuc
MOBEPHEHHS
addStudent(firstName, boolean Jlonae HOBOro 3m00yBada OCBITH IO
lastName, email, phone, tabmuii Students. IToBeprae true, SKIIO
birthDate, enrollmentYear) nofaBaHHs ycmimmbe, i1 false — y pasi
MOMUJIKH 200 HEBIAIO1 CIIPOOH BCTABKH.

Onuc kaacy StudentDeleter

3aranbHuil onuc

Knac StudentDeleter npusHauenudt i peanizamii  (QyHKIIOHATY
BUJIAJICHHS 37100yBaviB OCBITH 3 0a3W MaHUX y MeXkax iHpOpMariitHoi cucTeMu
«EnextponHuii nekaHat». BiH 103BoJis€ 3MIMCHIOBATH BWJIYYCHHS 3aIllMCIB 3
tabnuii Students 3a BKazaHUMM KPUTEPISIMU — EJIEKTPOHHOIO aJpecoro ado
yHiKanbpHUM iieHTUdikaTopoM (ID) 3mo0yBayda ocBiTH.
AJropuT™m pod0TH METOAIB:

a) IMinxmrouenns no 6asu ganux depes db_dekanat.getConnection().

b) ®opmyerscst SQL-3anutT Ha BumaneHHs 3anmucy 3 Tabmumi Students
BIIMOBIAHO 70 TapamMeTrpa (3a €JIeKTPOHHOK ajpecoro (email) — meton
deleteStudent; 3a ynikanpHUM iaeHTU(dikaTopom (ID) — wmeton

deleteStudentByld).
c) ITinroroska 3amuty (PreparedStatement) st 3ano6iranas SQL-1H’ ekiisim.

d) BukoHyeTbCcs 3amuT 1 MEPEBIPAETbCS KUIBKICTh 3MIHEHHX PSJIKIB

(rowsAffected).

ApK.
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e) SIkmo xoua O oawH 3amMc OyJ0 BHMIAJIEHO, CHCTEMa BHBOIMTH

MOB1JIOMJIEHHS PO YCHIIIHY OTEpalito.

f) SIkmo 3amuciB He 3HAWACHO — TOBIAOMJICHHS IIPO BiJICYTHICTB

BIJIMOBIAHOTO 3/100yBaya OCBITH.

g) Meton moBepTae true, KOO BUAAJICHHS BigOyiocs, abo false — y pasi

HEBJA4l YU IIOMUIKH.

Taomumga 3.21.

OCHOBHI KOMIIOHEHTH KJIACY

Meton Tun Omnuc
IOBEPHEHHS
deleteStudent(email) boolean Bunainse 3100yBaya ocBiTH 3 6231 1aHUX 3a
BKa3aHOIO CIIEKTPOHHOIO TOIITOXO.

[ToBepTae true, £KIIO 3amUC YCHIIIHO

BUOAJICHO.

deleteStudentByld(studentld) | boolean Bunanse 3mo0yBaua ocBiTy 3 0a3u 1aHUX 32
roro ID. IloBeprae true, SKmO 3amuc

YCIIIITHO BUIAIECHO.

Onuc kaacy StudentGroupsManager
3arajnbHuil onuc
Knac StudentGroupsManager npu3HaueHUi 17151 KEPYBAHHS 3B’ I3KaMHU MIXK
3100yBauaMH OCBITM Ta aKaJeMIYHUMH TIpynaMd B 1HPOpPMALIHINA cuctemi
«EnextponHuii nexkanar». BiH peanizye (QyHKIIOHAT OTPUMAHHS CIIHCKIiB
3100yBayiB Ta rPyIl, a TAKOXK JI0JaBaHHs 3amuciB 10 Tabmaui StudentGroups, 110

BiI00pakae HAJIXKHICTh 37100yBayiB JI0 IEBHUX aKaJeMIUHHUX T'PYII.

AJIrOpuTM POOOTH OCHOBHUX METOAIB

Meton addStGroupl(studentiD):

a) Otpumye mpi3Buiie Ta iM’s 3100yBada OCBITH 3a nepeaanum 1D.

b) ®opmye SQL-3amut mns BecraBku StudentID ta GrouplD y Tabmuiro
StudentGroups.
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c) BuxopucroBye PreparedStatement st 3axucty Big SQL-iH’eKiiii.

d) Bukonye 3amnur.

e) BHBOIUTH MOBiTOMIICHHS TIPO YCITiX 200 MOMUIJIKY.

f) ITomeprae true, IKIIO BCTABKY 3IIHCHEHO YCIIIIIIHO.

Meton addStGroup2(grouplD) — Ananoriunuii 1o addStGroupl, ane Bcrasiisie

mue GrouplD.

Ta0mma 3.22.

OCHOBHi KOMIIOHEHTH KJIACY

Merton

Tum noBepHeHH:

Ommuc

getStudents()

List<Students>

[ToBeprae cnucok ycix 3100yBauiB

ocBiTu 3 Tadiui Students.

getStudentsNameByld(studentID)

String

[ToBepTae iM’s1 Ta mpi3BUIIE 3100yBava

OCBITH 32 HOTO 17IeHTU()IKATOPOM.

addStGroupl(studentID)

boolean

Honae 3aIIKC hi (o) Ta0IunIIi
StudentGroups, OB’ SI3YI0YH
3mo0yBava 3 rpymoro. [loBeptae true,

SIKITIO JTOJIaBaHHS YCITIIITHE

addStGroup2(grouplD)

boolean

Honae 3aIIHC hi (o) Ta0IunIII
StudentGroups, momatouu rpymy (6e3
KOHKpeTHOTo 3700yBaua). IloBeprae

true, SIKIO JTOJAaBaHHS YCITIIITHE.

getGroupsNameByld(groupiD)

String

IloBeprae HazBy rpymu 3a il

11eHTU(PIKATOPOM.

Grid.getGroups()

List<Groups>

[ToBepTae CHUCOK YCiX aKaaeMIYHHX

rpyn 3 Tabauui Groupe.

3arajJLHUMA ONMUC

Omnuc knacy StudentGroupsTable

Kiac StudentGroupsTable npusnauenuii jyist oTpuManHs iHGoOpMaIii mpo

3m00yBadiB ocBiTm Ta ix rpymu 3 Tabmuii StudentGroups Oa3zm gaHUX

iHpopmariiinoi cucremn «EnektpoHHmit nekaHat». Kiac Hamae meron miis
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OTPUMAaHHS BCIX 3amKCIB 3/100yBadiB OCBITH Ta iXHIX Tpym 1 30epirae 1 aaHi y
JIBOBUMIPHOMY MAacCHBI, 1110 JO3BOJISI€ 3pYYHO MPAIFOBATH 3 IHPOPMAITIETO.
AdaroputMm podotu metoxay stgroupsTab()

a) ®opmyerbess SQL-3amuT JUisi OTpUMaHHS BCIiX 3amMCiB 3  TaOJUII

StudentGroups.

b) BukopucTtoByeThcs MiAroToBiacHHE 3amuT (Statement) 1isi BUKOHAHHS

3aMuTy.

C) i KOKHOTO 3amucy 3 pe3yibTary 3amuTy, 3HadueHHs StudentID Ta

GrouplD 36epiraroTscs B MacuBi stgrData.
d) ITicst 0OpoOKH BCiX 3aMKCiB MACHUB IIOBEPTAETHCS IS IIO1AJIBIIOT POOOTH.

Tabonuusa 3.23.

OCHOBHiI KOMIIOHEHTH KJacy

Meron Tun Onuc
MIOBEPHEHHS
stgroupsTab() Obiject[][] MeToa OTpuMye€ BCi 3allUCH 31 3B'SI3Ky MikK

3n00yBayaMM OCBITH Ta iX Tpymamu 3
tabmuni StudentGroups 1 moBeprae ix y

BUTJISJTI IBOBUMIPHOTO MacHBY.

Onuc kiaacy Students
3arajJbHUH omuc
Kirac Students npencraBisie Mojiensb st 30€peKeHHST Ta 00pOOKH JTaHUX
npo 37100yBauiB OCBITH B 1H(OpMauiiiHii cucteMi «EJIEKTpOHHUN JeKaHAT.
Knac Bkmrouae ocHOBHI aTpu0OyTH, Taki sk ID 3m00yBaua ocBith, Ta iM’s. Llei
KJIaC BUKOPHUCTOBYEThCS NJIsi 30epiraHHs Ta Iepenadl JaHuX Mpo 3700yBadviB

OCBITH, a TAKOX JIJIS 1X TIOAAJIBIIIOI 0OPOOKH B PI3HMX YACTHHAX CUCTEMH.

Adaroputm podotu metoxay toString()
Mertop toString() moBepTae moBHe iM's 3100yBada OCBITH y BUTJISA1 PSJIKa,

CKJIaJIal04M MOro 3 IMEH1 Ta IMpi3BUIIIA.
Ta6mums 3.24.
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OCHOBHi KOMIIOHEHTH KJIaCy

Meton Tun Ormuc
MIOBEPHCHHS

getStudentID() int Meton s otpumanus ID  3p00yBaua
OCBITH.

getFirstName() String Meton ans oTpuMmaHHS iMeHI 3400yBaua
OCBITH.

getLastName() String Metox I OTpMMaHHS  IIpi3BHINA
3100yBaya OCBITH.

toString() String Meton Juis OTpUMaHHS ITOBHOTO IMEHI
3mo0yBaya ocBith (iM's + Tpi3BUIIC) ¥y
BUTJISII psIJIKa.

3araJibHUM ONMUC

Omnuc kaacy StudentTable

Kmac StudentTable mnpusHauenuit i oTpumaHHS i1H(OpMaIi TIpo

3100yBaviB OCBITH 3 Tabmuii Students 6a3m naHux 1HQPOPMAIIHHOI CHCTEMH

«EnextponHuil nekaHat». BiH Hajgae METOJ A OTpUMAaHHS BCIX 3alKCIB MPO

3100yBayiB OCBITH 1 30epirae iX y ABOBUMIPHOMY MacCHBI, IO J03BOJISIE€ 3PYUHO

npairoBaty 3 JaHuMu. Kiac takoxk o06poOise moxiauBi 3HadeHHs NULL mis

KO>KHOTO 3 aTpuOyTiB 3100yBayiB OCBITH.

Adaroput™ podotu Metoxay studtab()

a) IligkmroueHHs

110 0a3zu

db_dekanat.getConnection().

JaHUX 3a JOITIOMOTI' OO MCTOAY

b) ®opmyersest SQL-3anuT 11t OTpEMaHHS BCiX 3anuciB 3 Tadbmuii Students.

C) BukopucrtoByeThes Statement uiss BHUKOHAHHS 3alUTy Ta OOpPOOKH

pe3ybTaTiB.

d) Ilepepipka Ha NULL s KOKHOTO 3HA4YEHHS, IO JO3BOJIIE YHHUKHYTH

NOMWIOK IPU POOOTI 3 TaHUMH.

e) Pesynbrary 3amuTy O0aI0THCA 10 ABOBMMIpHOTo MacuBy StudentsData.
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g) Ilicis BUKOHAHHS 3alUTy BHBOIMTHCSA KUIBKICTh OTPHMAHHUX 3aIUCIB Y

KOHCOJIb.
Tabmuis 3.25.
OCHOBHiI KOMIIOHEHTH KJIACY
Merton Tun 0)115(¢
HIOBEPHEHHS
studtab() Object[][] MeToa mast OTpHMaHHS BCiX 3alKCiB PO

3100yBauiB ocBith 3 Tabnmmi Students i

30epexeHHs X y TBOBUMIPHOMY MacCHBI.

3arajbHUM ONMUC

Omnuc kaacy Teacher

Knac Teacher npusnauenuii qi1s 36epiranss iHdopmalii npo BUKIAJaviB y

cuctemi «EnekTpoHHuil nexkaHat». BiH MICTUTh OCHOBHI aTpuOyTH BHKJIaaaya:

ID, imM's Ta mpi3BHINE, a TAKOXK BIAMOBIAHI METOAM JIJIs JOCTYITY JO IUX JaHUX.

Knac peanizye meron toString(), mo 103BOJISIE MPEACTABIATH BHUKIAgaya y

BHTJISIJII PSAIKA, IO MICTHTh HOTO iM'sSl Ta MPI3BHIIIE.

AJroputm pod0oTH KJacy

a) Y KOHCTpyKTOpi Kiacy iHimiam3yrmTbes nojs: teacherID, firstName Tta

b)
c)
d)
e)

lastName.

Meton getTeacherID() moseprae ID Buknagaua.

Meton getFirstName() moBeprae iM's BUKIagaqa.

Meton getLastName() moBeprae nmpi3BHIlle BUKIa1aua

[lepeBuznauenuid Meron toString() dopmye psgoky ¢opmari «iM'a

MPI3BHINE», 10 BUKOPUCTOBYETHCS, Hampukiaa, y kommoHeHTax GUI,

Takux gk JcomboBox.

Tabnuus 3.26.

OCHOBHi KOMIIOHEHTH KJIACY

Meron Tun Omuc
ITIOBEPHEHHS
getTeacherID() int Merop nns orpumanss 1D Bukinagaya.
ApK.
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[TponopxeHHs Taduil 3.26.

getFirstName() String Meton st OTpUMaHHS IMECHI BHKJIa1ava.

getLastName() String Metox  gas  OTPWMaHHS  MPi3BHUINA
BUKJIajIaya.

toString() String [lepeBuznauenuit merton toString(), 1m0

MoBepTae iM'st Ta MpI3BUILE BUKIAAaya y

BHTJISI psIIKa.

Omnuc kaacy TeachersAdder
3aranbHuil onuc
Knac TeachersAdder mpu3nauenuii st 1ogaBaHHS HOBUX BUKIIAIAYiB J10
0a3u nmanux iHMopMaliitHol cucteMu «EnexktponHuii nekanat». Kmac micTuUTh
METOJ1 JUIsl BCTABKM HOBOI'O 3amucy B Ta0nuiio Teachers, 30epiraroun OCHOBHY
1H(DOopMaIrito Ipo BUKIIaa4a, TaKy K iM'sl, TPI3BHILE, €IEKTPOHHY TOIITY, HOMED
TenedoHy Ta BiJUILI.

Tabnuusa 3.27.

OCHOBHi KOMIIOHEHTH KJIACY

Meton Tun Omuc
HIOBEPHEHHS
addTeacher(firstName, boolean Meron mis HOAABaHHS HOBOI'O BHKJIAIada
lastName, email, phone, no tabmmii Teachers. [ToBeprae true, sKimo
department) JnoJaBaHHsA ycrmimHe, i1 false — y pasi
TOMHJIKH 200 HEBIAIOi CIIPOOH BCTABKH.

AaroputMm podotu metoxy addTeacher()

a) Dopmyerbest SQL-3anuT 1 BCTaBKW JaHUX y Tadbnuio Teachers.

b) BukopucroByerscsi miarorosneHuit 3anut (PreparedStatement), 1100
yHUKHYTH SQL-1H’eKIIii.

c) IlapameTpu 3alOBHIOIOTHCS 3HAYCHHIMH, ITEPEIAHUMHU 10 METO/Y.

d) BukoHyeTbCs BCTaBKa HOBOT'O 3aIUCy B 0a3y JaHUX.

e) SIKIo KiIbKICTh BCTABJICHUX PAAKIB Oinbiie O, BHBOAUTHCS IOBIIOMIICHHS

f) mpo ycminrHe 1o1aBaHHs BUK/IaAa4a. B iHIIOMY BHITa Ky — ITOBIJOMJICHHS

PO HEBJAUY.

ApK.

ITC.4KI.0124.03-T13 54

3MH.

ApK. Ne dokym. Midnuc |\dama




g) MeTtona moBepTae true, sIKIIO 3amuc 0yIro goaaHo, abo false, Ko BUHHMKIIA

ITIOMMIJIKA.

Omnuc knacy TeachersDeleter

3araJibHUM ONMUC

Kimac TeachersDeleter mpusnauenuii 11 BUJAJCHHS BUKIJIQJadiB 3 0a3u

naHux iHdopMaliitHoi cucteMu «EjekTpoHHUM aexanar». Kiac MiCTUTh METOA

JUIS BUJIaJICHHs BUKIIaada 3 Tabnuii Teachers 3a HOro eJIEKTPOHHOO MOIITOO.

Taomug 3.28.

OCHOBHiI KOMIIOHEHTH KJIACY

Meton Tun Ormuc
MOBEPHEHHS
deleteTeacher(email) boolean Meton Ut BUAATIEHHS BUKIa4a4a 3 Ta0Iui

Teachers 3a  €IEKTPOHHOIO  MOIITOXO.
[ToBeprae true, sKmoO BHUKIaga4 OyB
ycoimHo BuaaneHuit, 1 false — y pasi
NOMWJIKA a0  SKIIO BHUKJIAZady  HE

3HAUEHUN.

Aaroputm poootu metoay deleteTeacher()

a)

b)

@opmyerbest SQL-3anuT a1 BUAANICHHS BUKIAada 3a TIOMIOMOTOK MOro

€JIEKTPOHHOT TTOIITH.

BuxopucroByeTbcsi miaroroBiaeHui 3anut (PreparedStatement), 1mo06
yHUKHYTH SQL-1H’ €KITiH.

[Tapamerp 3amuTy 3aMOBHIOETHCS 3HAYEHHSIM EJIEKTPOHHOI IOIITH
BUKJIa/1a4a.

BukonyeThcs onepartisi BUgajaeHHs B 0a31 JaHUX.

SKI110 KUTBKICTh BINIMHYTHUX PAJIKIB Outbiiie 0, BABOAUTHCS MOBIJOMIICHHS
Npo yCHINIHE BHUJAAJICHHS BHKJIajada. SIKII0 BUKIAQJa4 HE 3HANJACHUH,

BUBOJIUTHCS BIAITOBIHE ITIOBIJOMIIEHHS.
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f) Merton moBeprae true, KO BUK/Iagad OyB BHaaneHui, abo false, skio

BHUHHKIJIA IIOMHUJIKA Y1 BUKJIaJad HC 6YB 3Haﬁﬂ€HHﬁ.

Omnuc kaacy TeachersManager
3arajgbHui onuc
Kmac TeachersManager mnpu3HaueHuUd I8  yIOpaBIiHHSA  JaHUMH

BUKJIaAaviB B 1H(opmaliiHiil cucremi «Enexkrponnuit aexanat». Knac Hamae
METOH Il OTPMMAaHHS IMEHI Ta Mpi3BHINA BUKIada4da 3a ioro ID, a Takox mis
orpumanHs ID Bukiagada 3a HOro MOBHUM 1M'sIM.
AJropurM pod0TH MeTOAIB
getTeacherNameByld(teacherld)

a) dopmyerbess SQL-3anmuT Ui OTPUMAaHHS IMEHI Ta MPi3BUINA BUK/Ia1a4da 3a

voro ID.

b) BukopucroByerbest minrororinenuid 3amut (PreparedStatement), o0

yHUKHYTH SQL-1H’ €KITIH.
c) ITapamerp 3anuTy 3armoBHIOETHCS ID BHKITagaya.

d) BukoHyeTbCcs 3amuT, 1 SKIIO BHKJIaJa4y 3HaWIeHUH, (HOPMYEThCS Ta
MOBEPTAETHCS HOTO TTOBHE 1M's1.
e) Slkio BuKJIasadya He 3HAWICHO, BUBOIUTHCS MOBITOMIICHHS PO TOMUJIKY.
getTeacherldByName(teacherFullName)
a) ®opmyerbes SQL-3anuT s otpuManHs 1D Bukiamada 3a HOro MOBHUM
IM'sIM.
b) BcraHOBIIIOETHCS TapaMeTp 3aHUTY SK MTOBHE iM'sl BUKJIa1a4a.

C) BukoHyeTbcs 3amuT, i IKIIO BUKJIa1a4 3HAMIEHUH, TOBEpPTAETHCS Horo ID.

Skiio BUKIaga4 HE 3HAWICHUH, TOBEpTaEThCA -1.

Tabnuusa 3.29.

OCHOBHi KOMIIOHEHTH KJIACY
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MeTton Tun Onuc
[IOBEPHEHHSA
getTeacherNameByld(teacherld) String Otpumye iM's Ta Tpi3BHILE

BHKJIagaya 3a roro ID. [loBeprae
IIOBHE IM'd BuKIagada abo
MOBITOMJIEHHS, 110 BUKJIaJa4 HE

3HAUJIEHUHN.

getTeacherldByName(teacherFullName)

int

Otpumye ID Buknanaga 3a i#oro
noBHuM im'ssm. IloBeprae ID
BUKiazaya abo -1, skmo

BHUKJIaJ1a4 HE 3HAUEHU.

3araJJbHUM ONMUC

BUKJIAJa4iB 3 TaOJHI

Onuc kiaacy TeachersTable

Teachers

Knac TeachersTable npusHauenmii nns oTpuManHs iHGopmarii 1po

0azu pgaHux 1HGOPMAIIKHOI CHCTEMH

«EnextponHuit nekanat». Kiac Hamae meTom mjisi OTpUMaHHS BCIX 3aIKCiB

BUKJIaJIa4yiB Ta 30epirae iX y JIBOBUMIPHOMY MAacCHBi, IO JO3BOJIAE 3PYYHO

MPAIOBATH 3 JAHUMHU.

Aaroputm podoru metoay teachtab()

a) dopmyerbes SQL-3anuT aiist oTpuMaHHs BCix 3anuciB 3 Tabnuii Teachers.

b) BukopucroByerbest miarorosneHuit 3ammt (PreparedStatement) s

BUKOHaHHA SQL-3anuty, mo0 yHukHyTH SQL-1H'€KIIIH.

C) Buxonyerbcs 3amuT, 1 pe3ynbTaTd OOPOOJSFOTBECS 3a JOIMOMOTOO

ResultSet.

d) Jlas KOKHOTO BHKIIAJaya 3 Pe3ysbTaTy 3aluTy OTPUMYIOTHhCS 3HAYCHHS

sHaueHHa « NULLy.

TaKuX TOJIB: 1M'sl, IPI3BUIIE, €ICKTPOHHA IoIITa, TeaedoH, Byl Akio

3Ha4YeHHS BUSBISAIOTHCS BiacyTHIMU (NULL), 3aMiCTh HUX BCTaBISE€THCS

e) Orpumani gaHi 30epiraroThCsi B TBOBUMipHOMY MacuBi teachData.

f) Ilicas 0OpoOKH BCIiX 3alKCIiB METO/I IOBEPTAE MACHB JIaHUX.

3MH.
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Taoaus 3.30.

OCHOBHI KOMIIOHEHTH KJIACY

Meron Tun Ormuc
MOBEPHEHHS
teachtab() Object[][] OTpumye maHi BCiX BUKJIAJaviB 3 TaOJIHII

Teachers 1 moBeprae 1iXx y BUIUIAIL

JIBOBUMIPHOI'O MacuBY 00'€KTiB.

£/ Cepeep - O X
Cepaep 3anyweHo.

Cepeep 3anymexo Ha nopTy 1

CepEep 3anymeHo Ha nopTy 1

3yNUHUTH Cepeep

Puc. 3.1. — I'padiunwmii inTepdeiic 3amymeHoro ceprepa

3.2. Onuc KIi€EHTCHKOI YaCTUHH

Kiientchka wactuHa cuctemMu «EJIEKTpOHHUN JIeKaHAT» po3poOJieHa
MOBOIO Java Ta peai3oBaHa y BHUIJISIII HACTUIBHOTO AOJATKY 3 TpadiuHuM
inTepdericom (GUI). Bona 3abe3neuye 3pyuHuii JoCcTym 10 (PYHKIIOHATHHOCTI
CUCTEMH, BKJIIOYAIOUW TIEPErJIsA KypCiB, CTYJICHTIB, BHKIJIAJIadyiB, OIIIHOK Ta
YOPaBMIHHS IMMHU JaHUMH. TaOnuIs KiIacu KIIE€HTCHKOI YaCTHHH CHCTEMU
«Enexrponnuit nexkanar» (que. JOJATOK b ta6n.b.4.).

Onuc kiaacy Client
3arajbHui onuc
Kiac Client BinmoBizae 3a peaiizaliiro KJI1€HTChKOT YaCTUHH ITPOTPAMH, IO

JI03BOJISIE KOPUCTYBAYy 3apEECTPYBATHCS, B3AEMOJIIIOYHU 3 CEPBEPOM.
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Bxurouae rpadiunnii intepdeiic kopuctysaua (GUI), 06poOKy moaii 1151 KHOTIOK

BXOJly Ta peeCTpallii, a TAKOXK XELIyBaHHS MapoJIiB sl O€3MeUHO1 epeaayl yepes

MCPCKY.
Taomumg 3.31.
OCHOBHI KOMIIOHEHTH KJIACY
Meron Tun Ornuc
IIOBEPHEHHS
hashPassword(String String Meton nans  XeUIyBaHHA —MHapoist  3a
password) nonomoroto anroputmy SHA-256.
main(String[] args) void ["onoBHMIT METOA IPOTpaMH, IO iHIMiaTi3y€e
rpadiuauii iHTEpdeiic 1 00pobise momii A
KHOITIOK BXO/y Ta peeCTpariii.
isLoggedIn() boolean Meron aisi mepeBipKH, UM KOPUCTyBad
YCHIIIHO YBIMIIOB /10 CUCTEMHU.

AJroputm podoTu
Iniuiamizauisa rpadgiynoro inrepgeiicy
VY To710BHOMY METO/Ii Main CTBOPIOETHCS BIKHO 3 MOJISMU JJISI BBEACHHS

email Ta mapouis, a TakOX KHOIIKaMH JIJIsl BXOJly Ta peecTpaiii. Bei i enemenTH
nonarThesa 10 JPanel, a moTiM — 10 OCHOBHOTO BiKHA.
O0pooOka noxii kHonku «Bxig»
[Tpu HaTHCKaHHI HA KHOMIKY «BX1/1, KIII€HT:

a) IlimkmovaeTscsi 110 cepBepa, BHKOPHCTOBYIOUM METOIM 3  KJacy

ServerConnection.
b) Orpumye BBeneHI KopUCcTyBaueM email Ta mapoJib.
c) Xemrye maposib 3a gomomororw Metoay hashPassword.
d) Biampagsisie 3anut Ha cepep y popmarti LOGIN;email;hashedPassword.

e) Ywrae BiAMOBIAb BiJ cEpPBEpa 1 B 3aJICIKHOCTI Bijl BIAIOBIII a00 BijoOpaxae

MOBIJJOMJICHHS PO YCHIIIHUN BX1]l, 400 PO HEBIPHUM JIOT1H/TIAPOJIb.

ApK.

ITC.4KI.0124.03-T13 59

3wmH. | Apk. Ne dokym. Midnuc |\dama




f) Slkmo BXim ycmimHWN, BIKHO BXOJY 3aKPHUBAETHCS 1 BiIKPHUBAETHCS

I'OJIOBHC MCHIO.

O0podxa nmoxii knonku «PeecTpamis»

[Ipu HaTHCKaHHI Ha KHOTIKY «PeecTparlis», BIAKPUBAETHCS HOBE BIKHO IS

peecTparlii kopucTyBayda. /[ 1boro BUKJIMKAEThCs Kiac RegistrationForm.

MeToa xemyBaHHS apoOJIA

Meron  hashPassword

BHUKOPHCTOBYE€ AJIropuTmM

SHA-256  nug

NIEPETBOPEHHS BBEACHOIO MapoJisi B Xell, 10 3a0e3neuye Oe3neky mnepenadi

napoJst yepes Mepexy. [laponsb micis xenryBaHHs epelacThCsa Ha CepBep.

3arajJLHUMA ONMUC

(£ KnienT

— O ot

Email: ||

Mapone: |

Bxig

PeecTpauia

Puc. 3.2 — ®opma kJiieHTa

Omnuc kaacy Configuration

Kinac Configuration € cimyx60BuUM KjlacoM KoHIrypaiiii, skuii 30epirae

KOHCTaHTHI MapaMeTpH MiIKIIOYCHHs KIIIEHTa JI0 cepBepa, 30kpema [P-aapecy

cepsepa (HOST) Ta mopt (PORT), uepes sikuii 3M1HCHIOETHCS 0OMIH JaHUMHU MIXK

KJIIEHTOM 1 CEpBEPOM.

OCHOBHI KOMIIOHEHTH KJIACY

Taomma 3.32.

[Tone Tun 3HaYEeHHs Onuc
HOST String «192.168.186.146» | IP-agpeca cepBepa, hi (o) SIKOTO
MM IKITI0YAE€THCS KIIICHT.
PORT Int 12345 [opT, Ha sikKOMY TIpaITIOe cepBep 1 mpuitmae
3'eTHAHHA.

Onuc kaacy CourseDetailsForm

3MH.

ApK. Ne dokym.
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3arajJbHUH onmuc

Knac CourseDetailsForm peanizye rpadpiunuii inTepdeiic kopuctyBaya
JUTSI IEPETIIsiAY, TOAaBaHHS Ta YIIPABIIHHS JaHUMHU PO HABYAIBHI JUCITUTUIIHU.
Bin no3Bonsie kopucTyBady 0auynTH NEepeIiK HasIBHUX JUCIIUILIIH, J01aBaTH HOBI
JUCLUIUIIHU Ta BUOMPATH BUKJIagaya 31 crucky. Kiac 3ailicHI0e 0OMIH JaHUMHU
13 cepBEpOM Uepe3 COKET-3’€qHaHHS, BUKOPHCTOBYIOUH CTaHAAPTHI 3allUTH Y
dopmari komana. Tabnuis OcuHoBHi komnonentu kinacy (auB. JJOJATOK b

ta01.b.5.).
AJroputm podoTn

Iniuiamizauisa rpadgiynoro inrepgeiicy

B xonctpykropi CourseDetailsForm cTBOpro€Thcsi BIKHO 3 TaONHIICIO
JTUCLMIUIIH, TIOJISIMH BBEJEHHSI JUIsl Ha3BU JMUCIUIUIIHU, OIHUCY, KIJIBKOCTI
KpEJIUTIB Ta BUMAJAlOYMM CIIUCKOM BHUKJIaJadiB. BCi enemMeHTH a0Jal0Thes A0

naHeJ 3 BIAMOBIIHUM po3TamnyBaHHsM (BorderLayout).
OTpuMaHHsI CIHCKY BHKJIaJaviB 3 cepBepa

Meron fetchTeachersDataFromServer nancunae 3anutr GET TEACHERS
Ha cepBep. CepBep mnoBeprae JSON-macuB BukiamadiB. KoxeH Bukiagad

JOA€ThCs 0 BUumnagaodoro cnucky teacherComboBox.
OTpumaHHs nepeJtiky JUCHMILIIH 3 cepBepa

Meron fetchCoursesFromServer naacunae 3anutr GET COURSES Ha
cepep. Orpumana BianoBiab (JSON-MacuB TUCHMIUTIH) JOA€THCS 10 TaOUIIL,

10 B1100pa’Ka€eThCs KOPUCTYBaUy.
JlonaBaHHSI HOBOI JUCIUILIIHA

ITicis HaTHCKaHHS KHONMKHU «JlogaTw MUCHHMILTIHY», JaHl 3 TOJIB (GopMu
3YUTYIOTHCA, bopmyeThCs 3aITUT
ADD COURSE;courseName;description;credits; teacherName, SIKUH

HaJICUTIA€ThCs Ha cepep. [licns BinmoBiAl — TaOIULs OHOBIIOETHCS.
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MeToauka B3aemMoii 3 cepBepoM
Bci 3anuTu BiANpaBIAIOTBCS 4Y€pe3 COKET-3’€JHAHHS JO cepBepa 3a
anpecoto Configuration. HOST ta noprom Configuration.PORT. Komannu

NepearoThCs y BUTIISAL PSIAKIB, BIMOBII — Y BUTIISAAL pskiB ado JSON.

2] Aoaa ancunnaivy - o x

Course Name:

Description:

Credits:

Teacher: g

‘Course Name ipti Credits. Teacher

Puc. 3.3 — ®opma a5 1o1aBaHHS IUCLUILIIH B CHCTEMY
Omnuc knacy CoursesForm
3aranbHuil onuc
Kmac CoursesForm peanizye rpadiunuii iHTepdeiic kopuctyBava s
NEeperisily, OHOBJICHHS Ta BUIAJICHHS JTUCHUIUIIH y CHUCTEMI YINPaBIIHHS
HaByaibHUM mnpouecoMm. Kiiac Hagae 3pyunuil iHTepdenc A BiIOOpaKeHHS
HAsSBHUX JUCIWIUIIH, 3 MOXIIMUBICTIO BHOOPY AWCIMIUIIHA IS BUIAJICHHS.
B3aeMopiss 3 cepBepoM 3IIMCHIOETHCS Yepe3 COKET-3’€AHaHHS, a 3aluTh |
BIIMOB1A1 00pOOJISIIOTHCS Y popMaTi KOMaH/I.
Taomms 3.33.

OCHOBHI KOMIIOHEHTH KJIACY

Meron Tun Onuc
MIOBEPHEHHS
CoursesForm() Koncrpykrop | Inimianizye — rpadiuauii  iHTepdeiic

dbopMH, CTBOPIOE TAOJUIIO JIUCIUILIIH,
KHOTIKM JJISi OHOBJICHHS Ta BUJAJICHHS

JTUCIIAILIIH.
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[TponopxenHs Taduit 3.33.

fetchCoursesFromServer() void Hancunae 3amutr Ha  cepBep  uid

OTPUMAHHS TIEPENIKy AWCIHUIUIH Ta

BimoOpakae iX y TaOiuili.

sendDeleteRequest(String void Hancunae  3anut  Ha  BHJAJICHHS

request) JUCLUIUIIHA Ha CEpBEp, MICHS YOro

OHOBIJIIOE Ta6J'II/IHIO.

AJroputm podoTu

a)

b)

Inimianizaunisa rpadgiunoro inrepdeiicy: YV KOHCTpyKTOpi Kiacy
CTBOPIOETHCS BIKHO 3 TAOIHIICIO 17151 BIJOOpaKEHHS TUCIUTIIIH, KHOTIKAMU
JUTSl OHOBJICHHSI T4 BUJAQJICHHS TUCHUIUIIH, a TaKOX IMporpec-6apom st
1HUKaIli mpoliieciB. Bei eeMeHTH 1oAat0Thesl 10 MaHeNl 13 BIMOBIIHUM

PO3TalIyBaHHSIM.

OTpuMaHHs nepeJky AUCHMILTIH 3 cepsepa: Meton
fetchCoursesFromServer nancunae 3anutr GET COURSES no cepsepa
JUIsl OTPUMAHHS CIUCKY aucuumuiiH. OTpumana BianoBiae (JSON-macus

TUCITUTUIIH) 00pOOIISIEThCS Ta BiZOOpaXKaeThCsl Y TAOJIHIII.

Bupanenns aucuumiainu: KopuctyBad Moke BHOpaTH AUCIUILIIHY IS
BUJAJICHHS depe3 TaOnuiro. Ilicas HaTUCKaHHS KHOMKW «Bumanutu
JTUCITUTUTIHY» (OPMYETBHCS 3amUT U1l BUAAJICHHS JUCITUIUTIHM, SKHMA
HaJCWIAETbCS Ha cepBep. Iliciads ycHilmmHOro BUIANCHHS TaOJHIIS

OHOBIJIKOETHCA.

MeToauka B3aemMo/ii 3 cepBepom

3anuTH Ta BIAMOBIAI MIX KIIEHTOM 1 CEPBEPOM 3AIMCHIOIOTHCS 4Yepes

COKeT-3’€lHaHHs Ha ajapecy, BkazaHy B Configuration. HOST, Tta mnopr

Configuration.PORT. Komannu nepenaroThCsl y BUTIISIIL PSAKIB, @ BIAMOBIII — Y

BUTJISA psAAKiB a00 JSON-macuBiB.

Onuc kaacy GForm

3arajJbHUM ONMUC
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Knac GForm peanizye rpadiunuii inTepdeiic kopucTyBaya s Neperisiy,
OHOBJICHHS Ta BHJIAJICHHS TPYI y CHCTEMI YIIPaBJIiHHS HABYAJIHLHUM IPOIIECOM.

Knac nagae 3pyunuii intepdeiic s Bi1o0Opa>keHHs HassBHUX T'PYIIL, 3 MOXKJIUBIC-

TIO BUOOpPY Ipynu AJisl BUJaleHHs. B3aemonis 3 cepBepoM 3I1MCHIOEThCS Yepes

COKET-3’€IHaHHSI, a 3aIUTH 1 BIAMOBI I 00pOOIISIIOTECSA y (hopMaTi KOMAH/I.

AJroputm podoTu
a) Imimianizamin rpadgiuHoro inTepdeiicy: Y KOHCTPYKTOpI Kiacy
CTBOPIOETHCS BIKHO 3 TaOJUIIECIO JJIS BiIOOpa)KEHHS TPYN, KHOTIKAMU JIJIst
OHOBJICHHSI Ta BUJAAJICHHS TPYI, a TaKOX Mporpec-6apom s 1HAMKAII]
3aBaHTaKECHHS JJaHUX. Bcl eleMeHTH J01at0ThCs 0 MaHedl 13 BIIMOBIAHUM

PO3TallyBaHHSIM.

b) Orpumanns mepesiky rpym 3 cepBepa: Meron fetchDataFromServer
Hagcunae 3anmut GET GROUP no cepepa nis oTpuMaHHS COUCKY TPYIL.
Otpumana  BignoBigs  (JSON-macuB  rpym)  oOpoOnseTscs — Ta

BiJIOOpaKAETHCS y TaOIHIIL.

C) Bupasenns rpynu: KopucrtyBad mMoxe BUOpaTH TpyIy Ui BHIATCHHS
yepe3 Tabmuiro. Ilicns HaTuckanHs KHomku «Bupanmutu rpymy»
(bOpMYEThCS 3aIUT I BUAAJICHHS TPYIIH, SKUW HAJCUIIAETHCS HAa CEPBE.

[Ticns ycminmHoro BUAAICHHS TaOIUIIS OHOBIIOETHCS.

Taomung 3.34.

OCHOBHI KOMIIOHEHTH KJIacy

Meron Tun Onuc
TIOBEPHEHHS
GForm() Konctpykrop | Inimianizye — rpadiuamii  iHTEepdeiic

dbopMH, CTBOpIOE TaOIMINO JUIsl TPYTI,
KHOIIKM i1 OHOBJICHHS Ta BUIAJICHHS

Tpy1.
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[Tponopxenus tadauil 3.34.

fetchDataFromServer() void Hancunae 3amut  Ha  cepBep I
OTPUMAaHHS MEPeJiKy TPy Ta BimoOpaxae

ix y Tabmumi.

sendDeleteRequest(String void Hancunae 3anut Ha BUJIQJICHHS IPYIU Ha

request) cepBep, MICII YOTO OHOBIIIOE TAOHITIO.

MeToauka B3aemMo/ii 3 cepBepom

3anuTH Ta BIANOBINI MIX KIIEHTOM 1 CEpBEpOM 3AIHCHIOIOTHCS Yepes
COKeT-3’€/lHaHHs Ha anapecy, Bkazany B Configuration. HOST, Tta mnoprt
Configuration.PORT. KoManau nmepenaroThCs y BUTIISIAL PSJIKIB, @ BIMOBIIL — Y
BUIISL psankiB a00 JSON-macuBiB.

Omnuc knacy GradesAdd

3arajbHuH onuc

Kiac GradesAdd cTBoproe rpadgiunuii inTepdeiic 1y BUCTABICHHS OalliB
3100yBayaM OCBITH 3a Pi3HUMH JAucIUIUIiHaMu. Kirac Hajgae MOKIIUBICTS BUOODPY
OCBITSIHMHA Ta JUCIUIUIIHU, BBEJICHHS OI[IHKM Ta BIANpPAaBICHHS ITUX JaHUX Ha
cepBep. OKpiM TOro, BIKHO TakOX BiJloOpakae TaONUIIO 3 HasBHUMU Oanamu
3100yBaviB 3a AUCIUTUTIHAMU. [[aHl OTPUMYIOTHCS Ta BIAMPABIISIOTHCS HA CEPBEP
4yepe3 COKeT-3’€THAHHS.
AJiropuTm podoTH

a) Inmimianizamis rpadgiudoro iHTepdeiicy: VY KOHCTpPyKTOpi Kjacy

CTBOPIOETHCS (popMa 3 TaOIUIICIO JIJIsl BITOOpaskeHHs OalliB, BUTIAJAal0UUMHU

CIUCKaMH JjIsi BUOOpY 3700yBaya Ta MUCHUIUIIHU, a TAKOX TOJEM s

BBeJCHHS OLIHKU. [laHi mis 3700yBadiB Ta JUCHUIUIIH OTPUMYIOTHCS 3

cepBepa IpH 3aBaHTaXXEHHI (POPMH.

b) BucraBaennsi 6axiB: KopucrtyBau BuOupae 3100yBava, AUCIUILIIHY Ta
BBOJIUTH OIIIHKY, MICJISl YOrO HATUCKAE KHOMKY JJIsi BIMPABICHHS JaHUX
Ha ceppep. OIiHKa pa3oM 13 BHOpaHMMHU JAHUMH BiANPABISETHCA Ha

cepBep, 1 Micist OTPUMAaHHS BIAMOBI/1 TaOIUIS OHOBIIOETHCS.
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c) OrpumanHs naHuXx 3 cepBepa: Jlaui 1 3100yBaviB, AMCHUILTIH Ta OaiB

OTPUMYIOThHCS 32 JOTIOMOT'00 METO/I1B, 110 HAJICUJIAOTh BIJMOBIIHI 3alIUTH

Ha CEpBEp, a OTPUMaHI JaHi BimoOpakaroThCcs B iHTepderici. [limcymku

B1JI00pakaroThCs B TaOJIHIII.

MeToauka B3aemMo/ii 3 cepBepom

3anuTH 10 cepBepa HAJCHUIIAIOTBCS Yepe3 COKeT-3’€HaHHS Ha aJpecy,

Bkazany B Configuration. HOST,

(GOopMyIOTbCSl K DPSIAKM, @ BIANOBIAI NOBEPTAIOTHCA y BHUIISAAl psaakiB. s

ta mnopt Configuration.PORT. 3anurtu

O0OpOOKHM KOHOI BIJMOBIZI BUKOPUCTOBYETHCS (DYHKIIIOHATBLHUN 1HTEp(dEiic

ResponseHandler.

Taomumg 3.35.

OCHOBHi KOMIIOHEHTH KJIACY

Meton

Tun

MOBEPHEHHS

Onuc

GradesAdd()

Konctpykrop

[nimianizye rpadiunmii  iHTEepdeiic
dopMu nans  BHUCTaBIEHHS OamiB, 3
TaOJUIEI0 Ta TONSMU JJIs BBEACHHS

JIaHUX.

addGrade()

void

Bucrasmise Oam 3100yBavy,

nepeBipsA0Yn HasIBHICTb BCIX
HEOOXIJTHUX JaHUX, Ta HAJCWUJIAE iX Ha

cepsep.

fetchStudentDataFromServer()

void

OTtpumye cicok 3100yBayiB 3 cepBepa
Ta 3alOBHIOE BUMAJAI0YMIl CIMCOK JIJIst

BUOOpY 3/100yBaya.

fetchGroupDataFromServer()

void

OTpuMye CIUCOK AUCLMILIIH 3 CEpBepa
Ta 3allOBHIOE BUIAIAIOYMHA CITUCOK IS

BUOOPY JUCIUILTIHH.

fetchSortedStudentsFromServer()

void

OTtpumye Oamm OCBITSIH 3a
TUCIUITIIHAMH 3 cepBepa 1 BimoOpaxae

ix y Tabmui.
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[TponopxeHHs Taduit 3.35.

sendRequestToServer(String, void Hancumae 3amur Ha cepBep Ta
ResponseHandler) 00pobIsie BIAMOBIAL Yepe3 mepeaaHuii
00pOOHUK.
[ p— - o x

Student: -

Zourse: -

srades:

BucraenrH Gamm
Student Courses Grade

Puc. 3.4 — ®opma nnst BUCTABIICHHS IM1ICYMKIB B CUCTEMI
Onuc kiaacy GradesForm

3arajbHui onuc

Knac GradesForm peanizye rpadgiunuii intepdelic KopucTyBaua s
neperjsay Ta ynpasiiHHA Oanamu 3400yBadiB OCBITH 3a aucuuiuiinamu. Kiac
J03BOJISIE  KOPUCTYBady MOOAaYuTH TaOnuio 3 Oamamu 3700yBadiB OCBITH,
JUCITUTUIIH Ta MOYKJIMBICTIO BUAAIIATH Oy JIJIsi KOHKPETHOTO 3/100yBaya OCBITH.
Knac 3aiiicHioe OOMIH JaHUMHU 13 CEpBEPOM YEpe3 COKET-3’€JHAaHHA 3a
JOTIOMOT'O0 CTaHJIAPTHUX 3alUTIB y (popMaTi KOMaH]I.
AJaropurm podoTn
Ininianizauisa rpadiunoro intepdgeiicy

Y koncTpykTopi GradesForm cTBOprOEThCS BIKHO 3 TaONMIECIO IS
BIJI0OpayK€HHs AUCIUILTIH, TOJISIMU JIJIs1 B1oOpakeHHs 0aliB 3100yBaviB OCBITH,
mporpec-0apoM Ta KHOIKaMH JUIsl OHOBJICHHS TaOJIHUIll Ta BHIAJICHHS OaTiB.
OTpumMaHHs JaHUX PO 0ajm 3100yBaviB OCBITH 3 cepBepa

Meton fetchFromServer naacunae 3anutr GET GRADES Ha cepsep,
OTPUMY€E CHHUCOK OaiiB 3100yBadiB OCBITHM Ta nucuuiuiiH y ¢opmati JSON i
3aII0BHIOE TAOJIMIIO BIAMOBIIHUMHA JaHUMHU.

Bunanenns 6ajiB 3100yBava ocBiTH
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[Ticis HaTucKkaHHS KHOTIKK «BuganuTu 6anm cTyieHTa» JaHi 3 BHOPaAHOTO
pslika TaOIUIll MepelatoThCs Ha CepBep MJis BUJAICHHs OalliB 3100yBaya OCBITH
3a BIMOBIAHOIO AUCIMILUIIHOO. 3anuT Ha cepBep hopmyeThest B JSON-dopmari.
MeToanka B3a€mMo/ii 3 cepBepoM

VYci 3anuTe BIANPABIAIOTHCS Yepe3 COKET-3’€AHaHHSA 0 cepBepa 3a
aapecoro  Configuration. HOST Tta mnoprom Configuration.PORT. 3anutu
nepearoThCsl y BUTIISAL PSIAKIB, BIOBINI — Y BUTIISAAL pskiB ado JSON.

Ta6mums 3.36.

OCHOBHi KOMIIOHEHTH KJIACY

Meron Tun Onuc
MTOBEPHEHHS
GradesForm() Koncrpykrop | Inimianizye — rpadiuauii  iHTepdeiic
dbopmMHu,  CTBOpIOE  TaONMIO  JJIA

BijoOpaxkeHHss  OaniB,  mporpec-6ap,
KHOTKHM JUISI OHOBJICHHSA TaOnumi Ta

BHJIaJICHHs OaiB 3100yBadiB OCBITH.

deletegrades() void Bupanse Oamu 3700yBada  OCBITH 32

BUOPAHOIO JUCLUILTIHOO 3 TaOIUII.

sendDeleteRequest(String void Hancumae 3amur  Ha  cepBep A

request) BHJIaJIEHHsT OayliB 3700yBada OCBITH 3a
JUCLUILIIHOIO.

fetchFromServer() void Hancunae 3amut  Ha  cepBep I

OTpUMaHHs JaHMUX Mpo Oanu 3100yBaviB
OCBITH Ta IUCUHUIUIIH 1 BimoOpaxae iX y

TabJInLI.

Omnuc kaacy GroupDetailsForm
3aranbHuil onuc
Kinac GroupDetailsForm peainizye rpadiunuii inTepdeiic ajisi 101aBaHHS
HOBUX TIpyIll Ta MNeperisiay ICHyrouux Ipyn y cucreMmi. Kinac 3a0esneuye
B3a€EMOJIII0 3 CEpBEpOM [UIsi OTPUMAHHS Ta JOJAaBaHHS [aHUX MPO TPYNH
3100yBayiB OCBITH, BijjoOpa)karouM iX y TaOJulll, a TAaKOXK HAJa€ MOXIHUBICTb

JI0J1aBaTH HOB1 rpynu yepe3 GopMy BBEICHHS.
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AJaroputm podoTn
Ininiamizauisa rpadgiynoro inrepdeiicy

V¥ konctpyktopi GroupDetailsForm cTBOpro€Tbcsi BIKHO [Ji1 BBEJCHHS
HOBOI TpYyMH, TAOJHI JIJIs BiJOOpaKeHHs TPYIl Ta Iporpec-0ap s 1HIUKaIlii

3aBaHTA>XCHHA JaHUX.

OTpuMaHHSI JaHUX PO I'PYNH 3 cepBepa
Merton fetchDataFromServer nancunae 3anut 10 cepBepa At OTpUMaHHS
JAHUX TPO TPYNH 3100yBaviB OCBITH, OTpUMYE BiIMoBiab y (popmati JSON i

OHOBITIO€ TAOIHUIIIO.
Tabmmma 3.37.

OCHOBHI KOMIIOHEHTH KJIACY

Meron Tun Onuc
HIOBEPHEHHS
GroupDetailsForm() Konctpykrop | Inimianizye rpadiunuii intepdeiic s

JOJIaBaHHS TPYNH Ta HEperisiay TaHux
Opo TPy, HAJAIITOBYE TaOJULIO Ta

dbopmH BBEIICHHS.

sendAddStudentRequest(String | void Bignpasnsie 3anur Ha cepBep Ul
groupName, String specialty, int JI0JIaBaHHSI HOBOI TPYIH 3 BiIMOBITHUMHU
enrollmentYear) JTAaHWMH.

fetchDataFromServer() void Otpumye cmucok rpyn 3100yBauiB

OCBITH 3 CCPBCpa Ta OHOBJIIIOE Ta6JlI/ILIIO.

OTpuMaHHS JaHUX PO I'PYNH 3 cepBepa

Merton fetchDataFromServer nancunae 3anur 10 cepBepa st OTpUMaHHS
JAHUX TMPO Tpynu 3100yBadiB OCBITH, OTpUMYy€ BIANOBLAL y (opmati JSON i
OHOBJTIO€ TAOJIHLIIO.
J/lonaBaHHs HOBOI Irpynu

[Ipu HatuckanHi kHONKU «CTBOPUTH Ipymny», BBEACHI JaH1 (Ha3Ba IpyIu,
CHELaJbHICTh Ta PIK BCTYIY) BIANPABISIIOTHCA HA CEPBEP IS 10AaBaHHS HOBOI
rpynu uepes meton sendAddStudentRequest.

MeToauka B3aemMo/ii 3 cepBepoM
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3anuTu BIANPABISIIOTHCS YEPE3 COKET-3’€IHAHHS JI0 CEpBEpa 3a aJ[PECOo

Configuration.HOST i noptom Configuration.PORT. 3anut Ha orpumanHs rpyi
Mmictuth Komauay «GET GROUPy, a ayist nonaBanns rpynu — «ADD GROUP»
13 BIAMOBITHUMH TIapaMeTpaMHu.

| £ Oeaatw rpyny - O x

Group Name:

Specialty:

Enrollment Year:

CTBOPHTH TPyIy
GroupName Specialty EnrollmentYear

Puc. 3.5 — ®opma a1t 10aBaHHS TPYII B CUCTEMI
Onuc kiaacy MenuForm

3arajgbpHui onmc

Kinac MenuForm peanizye rojsoBHE BIKHO NMpPOTrpaMu 3 BKJIaJKaMHu IS
YIpaBIiHHS PI3HUMHU acleKTaMU CHCTEMHU. Y BIKHI € BKJIQJKH JJi1 poOOTH 3
dbopmamMuzgo0yBadiB, BUKJAJA4iB, AUCIUILUIIH, TpyH, OaniB 1 3arajibHUX Iid
(Buxin). KokHa BKIIajgKa MICTUTh HAOOPH KHOIOK, IO JO3BOJISIOTH BiJIKPHBATH
BIAMOBIAHI (hOPMU JIS B3AEMOIIT 3 TAHUMH.
AJiropuTm podoTH
Inimianizauis intepdeiicy

VY xoHcTpykTOpi MenuForm HamamToBYHOTHCS BKIAJIKH JJII POOOTH 3
pi3HUMH (QopMaMHy, TaKUMH SIK3100yBadl, BHKJIaAadl, AUCHUIUIIHK Towo. Jlis
KOXHOT BKJIQJIKM CTBOPIOETHCS OKpeMa TMaHedb 3 KHONMKAMH, KOXKHA 3 SKUX
BUKJIMKAE BIMOBIIHY 0.
Binkpurra ¢popm

J11st KOXKHOT BKJIQ/IKM Ha TIAHEN 1 € KHOMKHU, 10 BIAKPUBAIOTH Pi3Hi (hopmH,
HaIpUKIA, Ui 10JaBaHHs abo meperisay JaHux mpo3o0yBadiB, BUKIIA/1aviB,
IUCHUILNHKA Tomo. Ko)KHa KHONKA BHKJIMKAE BIAMOBIAHUM METOM, SIKHHU
BIJIKpUBA€ HOBY (hopMmy.

MeToauka B3aemMoii 3 cepBepoM

ApK.
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VY nanomy kiaci Hemae 0e3mocepeHbOr0 B3a€EMO/IIT 3 CEpBEpOM, ajie BCl
BUKJIMKU METOJIIB BIAKPUBAIOTH BIAMOBIAHI (POPMHU ISl KEPYBAHHS JAHUMH.

Tabauma 3.38.

OCHOBHi KOMIIOHEHTH KJIACY

Meron Tun Onuc
MTOBEPHEHHS
MenuForm() Konctpykrop | IHimianizye rojioBHe BIKHO 3 BKIAJKaMHU
JUTSL PI3HUX PO3ILIIB CHCTEMH (OCBITSHH,
BUKJIaJa4i, TUCIUIUIIHUA, TPYIH, OLIHKH,
3arajibHi Jii).
createPanelWithButtons() JPanel CTBOpIOE TaHEb 3 KHOIKAMH JIJISl TICBHOT

BKIIaJJKH, KOXHa KHOIIKa Ma€ CBOIO I[iI-O,

110 BUKJIMKA€E BIAMOBIAHY GopMy.

bopm

styleButton() void HamamroBye  ctunb  Jas  KHOIIOK,
BCTAHOBIIIOIOYH MIPUQT, KOJIBOPH Ta 1HIII
apameTpu.

Metoau Ui BUKIHKY pi3Hux | void KoxeH wMeTon BiKpHUBAa€E BiAMOBIIHY

dhopMy 11 poOOTH 3 TaHUMU (HANPUKIIA,
openStudentForm() muist BinkputTs hopmu
addStudentForm()

CTY/ICHTIB, TUIS

JoJlaBaHHs 300yBayviB).

| £ Menio

CrygeHTn Buknagaui

Aucupnninm

Tpyrn

- ] X

Migcymin Buxig

Bigpurn gopmy cryzentie

JogaTn cTyaeHTa

Puc. 3.6 — ®opma MeHI0 cuctemu
Omnuc knacy RegistrationForm

3arajJLHUM ONMUC
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Knac RegistrationForm BinmoBiznae 3a cTBOpeHHs (HOpMH JJIA peecTpariii
HOBOI'O KOpHUCTyBaua B cuctemi. @opma BKJIIOYAE MOJS JJIs BBEJCHHS 1MEHI,
MPi3BHINA, EIEKTPOHHOI TOIITH, TAPOJIs, TeNePOHY Ta 1aTh HapoKEeHHS. [licis
3amoBHEHHS (DOPMU Ta HATUCKAHHS KHOMKHU «3apeecTpyBaTHCS», BIIOYBAa€ThCS
NepeBipKa BBEJCHUX JaHUX, XCITyBaHHS MapoJIsl Ta BiANpPaBKa TaHUX Ha CEPBEP

JUISl peecTparlii KOpucTyBaya.

Taomma 3.39.

OCHOBHi KOMIIOHEHTH KJIACY

MeTton Tun Omuc

IMOBCPHCHHA

RegistrationForm(String host, | Kouctpykrop | IHimianizye dpopmy ass peectpariiii HOBOro
int port) KOpUCTYBaya, BKJIIOYAIOYM TOJNS  JUIA
BBCJICHHS JIaHMX Ta KHOMKY  JUIS

BiJIIpaBKHU iHpopMalii Ha cepBep.

hashPassword(String String Xemrye — maposib  KOpHCTyBada — 3a
password) nonomororo anroputmy SHA-256 s
3a0e3reueHHss Oe3MeKu Maposiss Tepen

BIJIIIPAaBKOIO HA CEpPBEp.

AJroputm podoTn
Ininiamizauis intepdeiicy

Y KOHCTPYKTOPI KJIacy CTBOPIOETHCS (hopMa 3 TTOJISIMU TSl BBEICHHS TAHUX
KOpHUCTyBaua (im's, mpi3Buille, email, maposb, TeneoH, aaTa HAPOJKEHHS) Ta
KHOITKA JIJISl BIIIIPaBKH [IUX JaHUX Ha CEPBEP.
Bajinanis BBeaqeHNX JaHUX

[licnss HaTUCKaHHS KHONKH «3apeecTpyBaTHCS» TEpPEBIPAETbCI, YU
3allOBHEHI BCl Mmojis. Skmo xoua O OJHE IMOJ€ TOPOXKHE, 3'SBISAETHCA
MOBIJJOMJICHHS TPO TIOMIJIKY. TakoxX TepeBipseThcss (opmar email 3a
JIOTIOMOT'OI0 PETYJIIPHOTO BUpPa3y.

XemyBaHHA AP0
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Jlnst 3abe3nedeHHs: Oe3neku Mmaposis, Tepen BiIMPaBKOIO HAa cepBep, BiH
XEIlIyeThCsA 3a JonoMororo anropurmy SHA-256.
BinnpaBka 1aHux Ha cepBep

3a OTMOMOTOI0 COKETIB 3A1MCHIOEThCA 3'€THAHHA 3 cepBepoM. JlaHi mpo
KopucTyBada (iM's, mpi3Buile, email, XemoBaHud mnapoib, TenedoH, aara
HAPOJKEHHS) BIANPABISIIOTHECA HA cepBep y BUTIAL psaaka. CepBep BiAmoBigae
pe3yIbTaTOM pEECTpallii, SKUM BiIOOPaXKAETHCS KOPUCTYBauy.
MeToauka B3aemMoii 3 cepBepoM

JlaH1 BiAmpaBiSIOTHCS Ha CEepBEp 3a JOMOMOror cokeriB uepe3 TCP-
3'enHanHs.  KileHT Hajacwiae 3amuT  Ha o peecTpario y  (opmari
«REGISTER;name;surname;email;hashedPassword;phone;birthdate», a cepep

BIJIMOBIa€ MOBIJOMJICHHSIM MPO yCIiX 200 MOMMIIKY.

|£| PescTpauia — O x
IM'a:
MpizBAue:
Email:
Mapone:
Tenedou:
Oara HapooxeHHA (YYYY-MM-DD):

JapeecTpyBaTHCA

Puc. 3.7 — ®opma peectpariii B cucreMi
Omnuc kiaacy ServerConnection
3araabHuii onuc
Kirac ServerConnection BiamoBiae 3a iHiIiaaizarito 3'eJTHaHHS 3 CEPBEPOM
Ta YIpaBJIIHHSA COKETaMH ISl OOMIHY JAaHUMHU MIXK KIIIEHTOM Ta cepepoM. Lleit
KJIaC J1I03BOJISIE MIJKIIOYUTHCS 10 CepBepa, OTPUMATH MOTOKU BBOAY/BUBOY IS

OOMiHY JaHUMHU, a TAKOXK 3aKPUTH 3'€ THAHHS.

Taomurs 3.40.
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OCHOBHi KOMIIOHEHTH KJIACY

Meton Tun Omuc

MMOBEPHEHHS

initialize(String  serverHost, | void [Himiamizye mapameTpu cepBepa

int serverPort) (ampecy Ta mopT), SIKIO BOHU IIIE HE OYJIH
1HIIiaIi30BaHi.
getSocket() Socket OTpuMye akTHBHE 3'€IHAHHS JIO

cepBepa ab0O CTBOPIOE HOBE, SIKIIO

3'€eIHaHHS 111 HE ICHYE.

getOut() PrintWriter Otpumye 00'€KT il BUBEICHHS

JTaHUX Ha cepBep (MOTIK BUBOAY).

getin() BufferedReader OTtpumye 00'€KT [JIs1 BBOAY JaHHX

BiJl cepBepa (MOTIK BBOAY).

closeConnection() void 3akpuBae 3'€IHAHHS 3 CEPBEPOM,

SIKIITO BOHO BIJIKPUTE.

AJroputm podoTn
Iniuiagizauisa mapamerpis cepBepa

Meton initialize() BUKOPUCTOBYETHCS JJIA HaJAIITYBaHHS TMapaMeTpiB
cepBepa (XOCTy Ta MOpTy). SKIIO0 cepBep BXKE 1HIIMIaTI30BaHUM, HOB1 ITapaMeTpu
HE BCTAHOBJIIOIOTHCS, 1 BABOJAUTHCS TIOBIIOMIICHHS TIPO IIE.
Iigka04yeHHs 10 cepBepa

Meton getSocket() BiamoBizae 3a MIAKIOYEHHS JI0 cepBepa. SKIIo
3'€eTHAHHS BKE ICHY€E, BOHO BUKOPUCTOBYETHCS MOBTOPHO. SIKIIO % COKET IIe HE
CTBOPEHO a00 3aKpUTO, 3/1MCHIOETHCS MIJKIIOUYEHHS J0 CepBepa uepe3 3aJaHy
ajzipecy Ta mopT.
OTpuMaHHS OTOKY BUBOIY

Merton getOut() moBepTae 00'ekt PrintWriter, sikuif BAKOPUCTOBYEThCS JJIsI
BIJITPaBKY TaHUX Ha cepBep. [0TiK CTBOPIOETHCS TIPH MIAKIIOYSHHI 10 CEpPBEpA.
OTpuMaHHS OTOKY BBOY

Merton getln() moseprae 06'ekt BufferedReader, sikuii BUKOpUCTOBYETBCS

JUTSL OTpUMAaHHS JaHUX Bija cepBepa. [1oTik Takok CTBOPIOETHCS MPHU ITiIKII0UCH-
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HI.
3akpuTTd 3'€IHAHHA

Meton closeConnection() 3akpuBa€e COKET Ta 3BUIBHSE PECYPCH, SKILIO
3'eTHaHHS OlIbIIE HE TTOTPiOHE.
MeToauka B3aemMo/ii 3 cepBepom

Krnac B3aemogie 3 cepBepom uepes coketu. Ilicas oTpuMaHHS aKTUBHOTO
3'€lHAaHHS 3 CEpBEPOM MOXKHA BIANPaBIATA JAaHi dYepe3 PrintWriter Ta
orpumyBaTu BianoBil uepe3 BufferedReader. ITiakmtouenHs 3A11CHIOETHCS OJTUH
pa3 3a momomoror Mmetony initialize(), a micas IIbOTO BUKOPUCTOBYETHCS IS
OOMIHY JaHUMU Yepe3 BIAMOBIAHI MOTOKH.

Omnuc kaacy Sform

3arajnbHUM onuUC

Knac Sform e rpadiuaum inTepdeiicom mis ynpaBiaiHHS JaHUMHU
3100yBauiB ocBiTU. Bin 3a0e3neuye BigoOpakeHHs TabauIll 3100yBaviB, a TAKOXK
JI03BOJIIE BUKOHYBATH OIrepallii OHOBJICHHS TaOJuWIll Ta BUAAJICHHS 37100yBaviB
yepes ceprep. Bei onepairii 3/11HCHIOIOTHCS Yepe3 COKETH, 1 JJaH1 MEPEeIatoThCsl y
dopmati JSON. Tabmuns OcnHoBHi kommoHeHTH kiacy (muB. JJOJIATOK b
1a011.5.6.).
AJroputm podoTun
Inimianizauis popmu

Konctpykrop Sform() manamroBye iHTepdEiic KOpUCTyBa4a, CTBOPIOIOYH
TAOJHIIIO JUTSI BiMOOpaXEHHS TAHUX CTYJICHTIB 1 J10/1a0UX KHOTIKH JIJIs1 OHOBJICHHSI
Ta0IuIll Ta BUAAICHHS 37100yBauiB. [Iporpec-6ap BCTaHOBIIOETHCS HEBUIUMUM 1
B1100paka€eThCs JUIIE T1]] Yac 3aBaHTAXKEHHSI TaHUX.
OTpumaHHs JaHMX 3i cepBepa

Meron fetchDataFromServer() BUKOHYeTbCS B OKpEMOMY MOTOIl Yepe3
SwingWorker 1 Hancunae 3anutr « GET_STUDENTS» Ha cepBep. Binnosinp, 1o
MICTUTH naHi 3700yBauiB y ¢opmari JSON, oOpoOisieTbcsi 1 BUBOAUTHCS B

TaOJIULIIO.
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OHoBJIeHHS TA0 NI

Komu nani mpo CTyJIEeHTIB OTpUMaHO, TaOJUId OYHMIIAETHCA, 1 B Hel
JOJTAOThCST HOB1 PNk 3 iH(MOpMaIliero, oTpuMaHoio 3 cepBepa. IIporpec-6ap
XOBA€ETHCSI MICIIS 3aBEPIICHHS 3aBAHTAKEHHS.
Bupasiennst 3100yBaua

Merton sendDeleteRequest() n1o3Bossie BuganuT 3100yBaya 3 0a3u JaHUX
3a ponomoror 3anuty «DELETE STUDENT». Ilicas ycmimHOro BUIaJIeHHS
TaOJIMILISI OHOBIIOETHCA, 00 B1IOOPAa3UTH 3MIHU.
MeToauka B3a€mMo/ii 3 cepBepoM

KomyHikariist 3 cepBepoM BiJJOYBa€TbCsl Yepe3 COKETH, BUKOPUCTOBYIOUU
IPOTOKOJ TEKCTOBHUX MOBIAOMIIEHB. J{711 OTpUMaHHS JaHUX BUKOPUCTOBYIOTHCS
samutd  THny  «GET STUDENTS», a i1 BuJajdeHHA OCBITSH —
«DELETE STUDENT». CepBep noseprae nani y ¢popmati JSON, 1110 103BOJIsIE
HaJ1HO 00pOOIISITH 1H(POPMAITIO TTPO3100yBaYiB.

Omnuc knacy Stgradd

3aranbHuil onuc

Knac Stgradd e rpadiuanm intepdeiicom as BiIcCOPTyBaHHS 37100yBaviB
OCBITH 3a rpynamu. Bin 3a0e3nedye MOXIMBICTH BUOOpPY 3/100yBaua OCBITU Ta
Tpynu 31 CIHMCKIB, a TakoX JAoAae 3q00yBadya OCBITH OO BHUOpaHOI TpyIiu.
[aTepdeiic BUKOPUCTOBYE COKETHI 3'€IHAHHS [JIsi KOMYHIKalii 3 cepBepoM,
OTpUMYIOUM JaHl 3100yBayiB OCBITH, Tpyn 1 1HQOpMALil0 TPO B¥KE
BiJICOPTOBAaHHX 3/100yBadiB OCBITH.
AJaroputm podoTn
Iniuiamizauisa popmu

Konctpykrop  Stgradd() wamamroBye — iHTepdeiic  kopucTyBaua,
CTBOPIOOYH TAOJIUIIIO JJIs B1TOOpaskeHHs 37100yBadiB OCBITH, BUTIAIal041 CIIUCKU
JUisl BUOOpY 37100yBaya OCBITH Ta TPyNH, a TaKOX KHONKY JUIsl JOJABaHHS

3100yBaya OCBITH JI0 TPYIIH.

[Iporpec-6ap BUKOPHUCTOBYETHCS JJIs Bi3yalli3allii 3aBaHTaXKCHHS JTaHUX.
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OTpumaHHs JaHMX 3i cepBepa

Meron fetchStudentDataFromServer() orpumye cnucok 3a00yBadviB
OCBITH, fetchGroupDataFromServer() — CITUCOK rpyT, a
fetchCoursesFromServer() — indopmariiro npo 3700yBaviB OCBITH, IO BXKE
Hajexathb 70 rpyI. Lli 1aHi oTpUMyIOThCS Yepe3 COKETHI 3'€ JTHAaHHS 3 CEPBEPOM Y
dbopmari JSON.
Buoip 3100yBaya ocBiTH Ta rpynu

KopucrtyBau BubOHpae 3100yBada OCBITH 1 IpyIly 3 BIANOBIAHUX CIIHCKIB.
[Tpu HatuckanH1 KHOMIKH «BincopTyBaTn», BUKOHYETHCS 3aMUT JI0 CepBepa IS
J0/1aBaHHs 3100yBaya OCBITH 10 BUOPaHOI IPYIIH.
OHoBJieHHA TA0JHITI

Tabnuis OHOBIIOETHCS MICHSA YCHIITHOTO J0aBaHHS 3700yBada OCBITH 10
rpynu abo michns OTpUMAaHHS HOBUX JIaHUX BIO cepBepa. Y Tabmnwmii
BiJIOOpaXkaroThcsl iMeHa 3700yBayiB OCBITU Ta HA3BU TPYI, JO SKUX BOHH
HaJIeKaTh.
MeToauka B3aemMo/ii 3 cepBepoM

B3aemonist 3 cepBepoM 3IHCHIOETHCS Y€pe3 COKETH. 3alUTH Ha CepBEp
MOXYTh OyTH TAKUMHU:

a) GET_STUDENTS — oTpumartu Ciucok 37100yBadiB OCBITH.
b) GET_GROUP — orpuMatu crimcok rpyi.
c) GET_STUDGROUP — otpumaTtu nasi mpo 3700yBaviB OCBITH 1 TPYTIH.

d) ADD_STUDENT_TO_GROUP — nmonatu 3100yBava OCBITH JIO TPYIIH.

CepBep BimnoBimae y ¢opmari JSON, saxuii  oOpoOnsieTbes 1

BiIoOpakaeThes B iHTEpdelici KopucTyBaya.
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| £/ BiacoTpyeaTh CTyAEHTIB 33 rpynamn - ] X

roup:

Student Group

Puc. 3.8 — ®opma BijcopTyBaHHS 3/100yBaviB 3a aKaJIeMIYHUMU I'PYyIIaMu
Omnuc kaacy StGrForm
3aranbHuil onuc
Kinac StGrForm € rpadgiunum intepdericom ams BigoOpaxkeHHs 3100yBaviB
OCBITH 3a rpynamMu. BiHn Hajgae MOXIMBICT BUHOOPY 3100yBava OCBITH 1 TPYIIH, a
TaKOX JIa€ MOXJIMBICTh BUAAIATH 3100yBauiB OCBITH 3 rpyIl. Kiiac BUKOpUCTOBYE

COKETHI 3'€THAHHS JUIsl KOMYHIKalIi 3 CepBEpOM JJI1 OTPUMaHHS Ta OHOBJICHHS

JTaHUX.
Tabmuis 3.41.
OCHOBHiI KOMIIOHEHTH KJIACY
Merton Tun Ormuc
MMOBEPHEHHS
studentIDs ArrayList Crucok  imentudikaTopie  3700yBaviB
<Integer> OCBITH, OTPUMAaHUX 3 CepBEpA.
grouplDs ArrayList Crincok imeHTudikaTopin rpyt,
<Integer> OTPHUMAHMX 3 CepBepa.

AJropurm podoTn
Iniuiamizauisa popmu

Konctpyktop  StGrForm() wnHamamToBye iHTepdelic KopHCTyBaua,
CTBOPIOOYM TAOJIUIIIO SIS BIIOOpaKeHHS 3100yBayiB OCBITH Ta TPYII, J0JIaTKOBI
KHOIIKM i1 OHOBJICHHSI TaONUWINl Ta BHAAJEHHS 3100yBavya OCBITH 3 TPYyIH.
[Iporpec-0ap BUKOPUCTOBYETHCS IS 1IHAMKALIIT TPOIIECY 3aBaHTAKEHHS JaHUX.
OTpuMaHHS JaHUX 3i cepBepa

Merton fetchFromServer() otpumye criucok 3700yBadiB OCBITH, TPYII Ta

1H(DOopMaIrito Mpo BKe BiACOPTOBAHUX 37100yBaviB OCBITH 3a IpyIaMu 4epe3
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cokeTHi 3'eqHanHs y popmati JSON.
Bunasiennsi 3100yBaua oCBiTH 3 TPyNH

KopucrtyBau moxke BuOpaTtu 3/100yBada OCBITH y TaOJIMIl 1 HATHCHYTH
KHOTIKY JUIsl BUJAQJCHHS 3700yBaya OCBITH 3 TPyNU. 3amUT HAa BUIAICHHS
BIJIMPABIISIETHCS HA CEPBEP Uepe3 COKETHE 3'€THAHHS.
OHoBJieHHA TA0JHITI

[Ticns Buaanenns 3100yBayda OCBITH 3 TPy 200 OTPUMaHHS HOBUX JaHUX,
TaOJIMIISI OHOBJIIOETHCS 3 HOBOIO 1H(OpMalie0 mpo 3700yBayiB OCBITU Ta iX
TPYIIN.
MeToanka B3a€mMo/ii 3 cepBepom
3anuTH Ha cepBep AJIA B3aEMO/IIT 3 JAHUMH MOXKYTh OyTH HACTYITHUMM:

a) GET_STUDGROUP — oTpuMarty CIECOK 3100yBa4iB OCBITH Ta iX TPYII.
b) DELETE_STUDENT_FROM_GROUP — BuaamuTtu 3100yBadya OCBITH 3

TPYIIN.
Cepsep Bignosigae y ¢opmari JSON, sxuit oOpoOnsieThcs A B1IOOpa>KeHHSA
pe3ynbTaTiB Ha IHTEPPENCI.

Onuc kaacy StudentDetailsForm

3aranbHuil onuc

Knac StudentDetailsForm € rpadiunum iHTEepdeiicoM ang aonaBaHHS
HOBOTO 3/100yBada OCBITHM JO CHCTEMHU Ta TMEPEryisily CIHCKY ICHYIOYUX
3100yBauiB OcBITH. Kjac BUKOpUCTOBY€E COKETHE 3'€THAHHS ISl KOMYHIKAIIi 3
CepBEepOM, 30KpeMa Jjsi HaJCHIAaHHS 3alHTiB Ha J0JaBaHHA CTyJCHTa Ta
OTPUMaHHS CHUCKY cTyAeHTiB. [Iporpec-6ap mokasye craryc 3aBaHTa)KEHHS
JaHUX a00 BUKOHAHHS 3aMUTIB.
AJroputm podoTn
Inimianizauis popmu

Koncrpykrop StudentDetailsForm() HanamroBye iHTepdeiic KopucTyBaua,
JI0JIat04M TAOJHINO JJI BiIOOPAKEHHS JTaHUX MO 3/100yBadiB OCBITH, & TAKOXK

dbopMy 11 BBEJEHHSI HOBOT'O CTY/ICHTA.
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[Iporpec-6ap cmoyaTKy HEBUIUMHUM 1 3’ SIBJSETHCS IT1]1 YaC BUKOHAHHS 3aITUTIB JI0

cepBepa.

JlonaBaHHA CTyIeHTa
[Ticnst 3anoBHeHHs popMHU 1 HATUCKAHHS KHOTIKU «JlogaTu ctyenTay, naxi
3 moyiB (OpPMHU BIANPABISIIOTECA HA CEPBEpP UEpPEe3 COKETHE 3'€HAHHS 3a
nonomororo metony sendAddStudentRequest(). 3anut Ha cepBep popmaTyeTbes
SK PSAJIOK 1 BIAMIPABIISAETHCS 32 TOMOMOT0r0 MeToty PrintWriter.
OTpuMaHHS JaHUX NIPO CTYJACHTIB
Merton fetchDataFromServer() Hancumnae 3anuT Ha cepBep JUIsl OTPUMaHHS
cnucky 3700yBauiB ocBiTH y popmati JSON. OTpuMaHi JaHi IEPETBOPIOIOTHCS Y
dbopmar, 3pydHuit 1715 Bi10OpaxKeHHs B TaOJIHUIIL.
OHoBJIeHHS TA0 NI
[Ticnst oTrpuMaHHS BiATOBII BiJl cepBepa abo 10jaBaHHS HOBOTO CTYJICHTA,
TaOJIHIISI OHOBJIIOETHCS 3 HOBUMH JTAHUMM.
MeToauka B3aemMo/ii 3 cepBepomM
3anuTH Ha cepBep I B3aEMO/IIT 3 JAHUMH MOXYTh OyTH HACTYITHHMH:
a) ADD_STUDENT — noaatu HOBOTO CTy/ICHTA.
b) GET_STUDENTS — oTpuMaTH CITUCOK 3/100yBayiB OCBITH.
Cepsep Bianoigae y ¢popmari JSON, skuit 00poOiaseThes s BiIOOpaKEHHS

pe3ynbTaTiB Ha THTEPPEHCI.

|£| Oopatn crygenHTa — O *

‘irst Name:

_ast Name:

“mail:

*hone:

3irth Date (yyyy-mm-dd}:

‘nrollment Year:

JoJaTH cTyJeHTa
FirstName LastName Email Phone BirthDate EnrollmentYear

Puc. 3.9 — ®opma st tofaBaHHA JaHUX PO 3700yBadiB OCBITH B CUCTEMY
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3araJJbHUM ONMUC

Omnuc kaacy TableStyle

Knac TableStyle BinmoBigae 3a HamamTyBaHHs CTHIIIO TaOJIHII Ta KHOTIOK

y rpadiunomy iHTepdeiici. Ile mo3Boise 3a0e3meyuTH TapMOHIWHUNA BUTIISA

TaONMIb 13 JAaHMMH Ta KHOIOK JUIsl B3a€MOAIl 3 KOpHCTyBaueM. B Hbomy

peanizoBaHi METOAM JUIsl HalamTyBaHHS (OHY TaONHIN, CITKH, BUPIBHIOBAHHS

TEKCTY, a TAKOK CTHIII3AIlil KHOMOK [23].

Tabonuusa 3.42.

OCHOBHi KOMIIOHEHTH KJIACY

Meron Tun Onuc
HOBEPHEHHS
applyTableStyle(JTable table) | void HamamrroBye crumi gast tabmuii: ¢oH,
CiTKa, 3arojOBKM Ta BHPIBHIOBAHHS
TEKCTY.
styleButton(JButton button) void HanamroBye cTwini Juis KHOMOK: IIPUQT,

(oH, KOJIip TEKCTY Ta BIACYTHICTH (OKYCY.

AJaroputm podoTn

HanamryBanus tadaunui

Memoo applyTableStyle(JTable table) nanawmosgye:

a)
b)

c)

d)

f)

®oH TabnuIIi: 3a1a€ThCS CBITINM (POH JIJIsT TaOIHIII.

Citka TabnuIll: BKIIOYAETHCS BIJOOPAKEHHS CITKU 3 YOPHUM KOJIBOPOM.

3arosioBKM TaOJIMILIl: BCTAHOBIIOETHCS CBITIIO-OJIAKUTHUI (OH, YOPHUIA

KOJIIP TEKCTY Ta KUPHUU MIPUQT JJIs1 3ar0JIOBKIB.

BupiBHIOBaHHS TEKCTY: yCi KIITHHKU TaOIuUIll OyayTh BimoOpaskaTucs 3

BHUPIBHIOBAHHSM TEKCTY IO IIEHTPY.

UepenyBaHHs KOJbOPIB PSAAKIB: JJI MAPHUX 1 HEMAPHUX PANIKIB TaOIHII

BCTAHOBJIIOIOTHCS Pi3HI (POHU — OUIHIA Ta CBITI0-OJaKUTHUH.

Bubpanuii psaok: ¢oH BHOpaHOTO psaKa 3MIHIOETHCS Ha CBITIIO-

OJIAKUTHHI1, @ TEKCT — Ha YOPHH.

3MH.
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HanamryBaHHSI KHOIOK
Memoo styleButton(JButton button) narawmoagye:

a) lpudrt: 3agaernes xxupuuit mpudrt «Times New Romany» po3mipy 14.
b) ®oH KHONKK: BCTAHOBIIIOETHCS TEMHO-CUHIH (OH.
c) Kouip TeKCTY KHOMKH: TEKCT HAa KHOIIII OY/Ie )KOBTOTO KOJIbOPY.

d) dokycyBaHHS: BUMHKAETHCS BifoOpakeHHs (OKyCy NMpH HATHCKaHHI Ha

KHOTIKY.

MeToanka B3a€mMo/ii 3 cepBepom

[leit kimac He B3aeMojlie Oe3MOCEpPEHBO 3 CEepBEpOM, ajie 3abe3neuye
CCTeTUYHUIA BWTJIS] KOMIIOHEHTIB 1HTEp(eicy, IO TMOJeruye B3aeEMOMII0 3
KOPHUCTYBa4EM.

Omnuc kaacy TeachersDetailsForm

3arajnbHUM onuUC

Knac TeachersDetailsForm ctBoproe rpadiunuii intepdeiic s 1oaaBaHHs
BUKJIAJIa4yiB 70 CUCTEeMHU. BiH BKItOYae TaOMUIIO TSl BiOOPaKEHHS CITHUCKY
BUKJIaJIaviB, (opMy /i BBEJICHHS HOBHUX JaHUX NP0 BHKJIAJadiB, a TAKOXK
nporpec-6ap Mg 1HAMKAIT TPOIECYy 3aBaHTaXEHHS JMaHUX abo J0JaBaHHS
iHdopmarti. Bzaemonist 3 cepBepoM 31MCHIOETHCS YEPE3 COKETH, 10 JO3BOJISIE
OTPUMYBATH Ta HAJICHJIATH JaHi.
AJroputm podoTun
Koncrpykrop TeachersDetailsForm():

a) HamamroBye inTepdeiic kopucTyBada 3 TaOMUICIO IS BiJ0OpakeHHs
BUKJIa[Ia4yiB, (OPMOIO JIJIsi BBEJICHHS HOBHUX JIAHUX Ta TIporpec-0apom s

IHIMKAI] 3aBaHTaKEHHS.

b) Knonka «J/logaTu BHKJIagava» iHIIIIOE BIANPaBKY BBEACHHMX JaHUX Ha

cepBep.

Metoa sendAddTeacherstRequest(...):
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a) CTBoproe 3amuT Ui J0JaBaHHs BHUKJIaJadya 4yepe3 COKeT-3’€IHaHHS 3

CEPBEPOM.
b) OnHoBit0€ TAOIHUINIO TICIIT OTPUMAaHHS BIAIOBI/I BiJ cepBepa.

Metop fetchDataFromServer():

a) Hancwitae 3anut Ha cepBep /IS OTPUMAaHHSI CITUCKY BHKIIAIaviB.

b) Orpumye BimmoBias y ¢opmati JSON, siKy mepeTBoproe B 00'€KTH Ta

BijloOpakae B TaOJIHIII.

MeToanka B3a€mMo/ii 3 cepBepom

a) Jluis B3a€MOI1 3 cepBepOM BUKOPHUCTOBYETHCS COKETHE 3’ €THAHHS.

b) V wmeromax sendAddTeacherstRequest Ta  fetchDataFromServer
CTBOPIOIOTHCS COKETHI 3 €HAHHS 3 CEPBEPOM, IICIISI YOT'O HAJICHUIIAIOTHCS

3autn («<ADD _TEACHERS», «GET _TEACHERS»), 1 oTpumyerbcs

BIIIIOBI/Ib.

C) BimmoBiap cepBepa oOpoOISEThCS: y pa3i OTPUMaHHS JaHUX — BOHH

JI0JTAt0THCS B TAOJUIIIO, Y pa3l MOMUJIKH — BUBOJUTHCS MOB1IOMIICHHS PO

MTOMMUJIKY.
Tabmuis 3.43.
OCHOBHi KOMIIOHEHTH KJIACY
Meton Tun Omuc
MOBEPHEHHS
TeachersDetailsForm() Koncrpykrop | Koncrpykrop, SKHH iHimamizye
iHTepdeiic  dopmMu IS JOJABaHHS
BUKJIaJ1a4a.
sendAddTeacherstRequest(...) | void Hancumae 3amutr  Ha  cepBep s
JI0JJaBaHHS BUKJIa1a4a 710 0a3u JaHHX.
fetchDataFromServer() void 3aBaHTaXXy€ CIHCOK BUKJIAgadiB 3
cepBepa Ta BijoOpaxae HOTro B TAOJHIIL.
ApK.
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| %] Jogatv Buknagaua — O ®

First Name:

Last Name:

Email:

Phone:

Department:

JMogaTh BHKIaZa49a
FirstName LastName Email Phone Department

Puc.3.10 — ®opma 715 J01aBaHHS TaHUX PO BUKIIAJIA4YiB B CUCTEMY
Omnuc kiaacy Tform
3araabHuii onuc
Kinac Tform ctBoproe rpadiunuii inTepdeic 1 ynpaBiiHHSI BUKJIaladaMu
B cuctemi. BiH Bkirodae TaOmuIlO Juisi BiIOOpa)KEHHS CIUCKY BHKJIAJadiB,
KHOIIKM JIJI1 OHOBJICHHS JAaHUX Ta BUJAJCHHS BHUKJIaJadya 3 0a3u JaHUX.

B3aemonist 3 cepBepoM 3IIMCHIOETBCS 4YE€pe3 COKETH [UIsl 3aluTiB 100

BHKJIaa4iB.
Tabmuis 3.44.
OCHOBHiI KOMIIOHEHTH KJIACY
Meron Tun Ormuc
[TOBEPHEHHS

Tform() Koncrpykrop | Korcrpykrop, 1o iHimiamisye intepdeiic
JUTs1 pOOOTH 3 BUKJIaadaMu.

fetchDataFromServer() void 3aBaHTaXXye JaHl BHKJIaJadiB i3 cepBepa
Ta BiIOOpakae ix y Tabmwuii.

sendDeleteRequest(String) void Hancumae 3amut  Ha  cepBep  UIs
BUJIAJIEHHsI BUKJIaqa4a 3a oro email.

AJiropuTm podoTH
Kouncrpykrop Tform():
a) Inimiamizye BiKHO 3 TaOJIMIICIO TS BiqOOpaskeHHs BUKJIa1a4iB, KHOITKAMHU

JJIA OHOBJICHHS JaHUX Ta BUAAJIICHHA BI/IKJ'IaI[a‘IiB.

b) Ilpu HaTrckaHHI KHOMKH « OHOBUTH TaOJIUITIOY» BiANPABISIETCS 3AITUAT JIJIS

3aBaHTAXXCHHS HOBUX JaHUX BI/IKJIaI[a‘-IiB.
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c) Ilpu HaTHckaHHI KHONIKHM «BuaanuTu BUKIagaya» BUAAISETHCSA BUOPaHMIA

BUKJIaJa4 13 CUCTEMH 3a JOIIOMOIOK0 HOro email.

Meton fetchDataFromServer()

a) Biampagsisie 3anuT Ha cepBep I OTPUMAHHS CIIUCKY BUKJIAIaviB.

b) Orpumye Bimmosime y ¢opmari JSON, sKy mepeTBOproe B 00'€KTH Ta

BiJI0OpaXkae y TaOIHIIi.

Meron sendDeleteRequest(String):
a) Bigmpamnsie 3amuT Ha  cepBep JUISL  BUJAAJCHHA ~ BUKJIaJaua,

BUKOPHUCTOBYIOUH iloro email.

b) IMicns ycmimHOTro BUIAJICHHS IEepe3aBaHTaXy€e TAOJHIIO 3 OHOBICHUMHU

TAaHUMU.

MeToauka B3aemMo/ii 3 cepBepom

a) Jlns B3aemoii 3 cepBepOM BUKOPUCTOBYETHCSI COKETHE 3’ € THAHHSL.

b) V meromax fetchDataFromServer Ta sendDeleteRequest cTBoproroThes
COKeTHI 3’€QHAHHSA JJIs HAJICWJIAHHS 3alHUTIB Ha cepBep (3amuT Ha
orpumanHs BukianadiB: «GET TEACHERSy»; 3anut Ha BuaalieHHS

Bukianada: «KDELETE TEACHERS;emaily).

JlonatkoBo Oynu po3po0IieHi, 1Ba yHIBEpCAIbHI KJIAaCH 3aXUCTY MapoJiiB sIKi
IpaliolTh SK HAa CEepBEpHIM Tak 1 Ha KIIEHTChbKiM dactuHax. lle kiacu
SecureEncryption skuii motiM 3i0paHuWi B jar Qaitm Ta B TOAATBIIOMY
BUKOPHUCTOBYETHCS sIK 0101i0TeKa B MPOEKTI, Ta kKiac ConfigReader.

Omnuc kaacy SecureEncryption
3aragbHuii onuc
Knac SecureEncryption 3a0e3neudye (GyHKIIOHAIBHICTh CHMETPUYHOTO
nmdpyBaHHs Ta e PYBaHHA TEKCTOBHUX JaHUX 3 BUKOPUCTAHHSIM aJITOPUTMY
AES y pexumi CBC. Kitou reHepyeTbcss Ha OCHOBI IMapoJii KOpUCTyBada Ta

BUIQJIKOBOI «coJii» 3a gornomMororo aaroputmy PBKDF2WithHmacSHA256.
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Knac 3abesnedye HamiiiHUN 3axUCT J[JaHUX 3a JIONOMOTOK Cy4YaCHHUX
kpunrorpadiuiux cranaapti. Tabmuust OCHOBHI KOMIOHEHTH Kiacy (AuB.
JOJATOK b tab6n.b.7.).
AJroputm podoTu
Kouncrpykrop SecureEncryption()
[Himanizye 06’ ekt kmacy 6e3 KOJAHHUX MmapaMeTpiB. Y JaHiil peanmizallii He

BUKOHY€E JIOJJATKOBUX JIiH.
Metoa generateKeyFromPassword(String password, byte|[] salt)

a) BuxopucrtoBye amroputm PBKDF2WithHmacSHA256 nmns renepartii

KJTI0Ya.
b) Ha ocHOBI mapoJisi Ta cojii cTBOpro€eThes 256-0iTHuit kiod AES.

Metoa encryptAES(String data, String password)
a) I'eHepyetncs BumaakoBa cutb (16 6aiT) i [V (iHimianmizamiiiauid BekTop, 16

Oaifr).
b) I'enepyeThCs KIFOY HA OCHOBI TTAPOJISI TA COJII.
c) Jani mudpyrotscs 3 Bukopuctanusam AES y pexxumi CBC.

d) V¥V pesynbrari hopMyeThcst oauH MacuB i3 coui + IV + 3ammdpoBanux

JAaHUX, IKUH KoayeThest y hopmaT Base64 nis nepenadi abo 30epekeHHH.

Metona decryptAES(String encryptedData, String password)

a) Jlexomye nani 3 Base64 y 6GaliToBHiI MacuB.

b) Buninsie cinb, [V Ta 3ammdpoBaHe MoBiqoMICHHS.
c) I'eHepye KJIrOY 32 TIEHO K METOIUKOIO.

d) Jdemudpye maHi Ta HOBEPTAE OPHUTiHATBHHIA TEKCT.

MeToauka B3acMo/Iii 3 JTaHUMH
a) ludpysanns BigOyBaeThcs JIOKAJIbHO, 0€3 B3aeMojii 3 cepBepoM abdo

MEepeKero.
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b) Knac He 3aeXuTh BiJ 30BHIIIHIX CUCTEM 1 MOXE BUKOPHCTOBYBATHCH Y
OyIb-SIKUX  KJIIEHT-CEPBEPHUX ab0 AaBTOHOMHHUX CHCTEMax  JyIs

3a0e3MeueHHsl 3aXUCTy AaHuX (HApUKIIa, IapoJiB).

Omnuc knacy ConfigReader
3aranbHuil onuc
Knac ConfigReader BimnoBimae 3a 3uuTyBaHHS KOHQIrypamiiHuX
napaMeTpiB i3 30BHImHBOrO Qaitry config.properties. OCHOBHOIO METOIO €
OTpUMaHHs 3HAYCHHS rosioBHoro kpunrtorpadiunoro kmwouya MASTER_KEY,

KU BUKOPUCTOBYETHCS Yy CUCTEMI Uil MKM(pyBaHHA a00 1HIIMX 3aXUIIEHUX

ornepariil.
Taomug 3.45.
OCHOBHI KOMIIOHEHTH KJIACY
Meron Tun Ornuc
MOBEPHEHHS
getMasterKey() String 3untye 3HaueHHs MASTER KEY i3

KoH(iryparmiiiHoro ¢aiiry Ta moBepTae

foro. ¥ pasi noMmuiku noseptae null

AJropuT™ podoTH
Metoa getMasterKey()

a) CtBOproeThest 00’ €KT Properties /i 3UNTyBaHHS TApaMETPIB.

b) Biakpuaetbcs daiin config.properties, muisx 10 SKOT0 BKa3aHO y 3MiHHIH

CONFIG_FILE.
C) 3aBaHTaXyHOThCS BIACTUBOCTI 3 (haiiiy.
d) IIpoBoautbes nomryk napamerpa MASTER KEY.
e) SIkiio mapaMeTp 3HaiIeHO — METO]I TOBEPTAE HOT0 3HAYCHHSI.

f) Sxmo nmapamerpa He 3HaiIeHO a00 BUHUKIA IOMUJIKA 3YUTYBaHHS (aiy

— BHUBOJUTHCS MOBIJOMJICHHS PO MOMUJIKY 1 MoBepTaeThes null.
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MeToauka B3a€eMoO/Iii 3 CHCTEMOIO

a) Kiac npaifroe aBTOHOMHO Ta HE B3aEMO/IIE 3 MEPEIKEIO Y CEPBEPOM.

b) OcHoBHa poab —  3a0e3MEYUTH  I[IEHTPATI30BaHE  3YUTYBaHHS
koH(irypamiitHoro napamerpa (MASTER KEY), mo BUKOPUCTOBY€ETHCS

IHITUMU KJIJacaMU CUCTEMU, HApHKiIad, y kiaci SecureEncryption.

C) 3ajexHICTh: KJac ouikye, mo ¢ain config.properties MICTUTUME KITIHOY

MASTER _KEY y dopmari: MASTER KEY=Bam_kimtou.
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BucHoBku 10 po3ainy 3

B tpetbomy po3aini Oyio 371iCHEHO TTOBHY peai3allito KIlE€HT-CEpBEPHOI
iH(popManiiiHoi cuctemu «EJIeKTpOHHUI NeKaHaT», sKa OXOIUTIOE BC1 OCHOBHI
aCreKTU po3poOKH MPOrpaMHOro 3a0e3MEeUeHHS: CEPBEPHY YACTUHY, KIIEHTCHKY
YaCTUHY Ta IXHIO B3aEMOJIIIO.

[To-mepiie, peasii3oBaHO CEpBEpPHY YACTHMHY CHCTEMH Ha MOBI Java 3
BukopucTtanHsaMm apxitektypu TCP-cepBep — kiient. Cepep 3a0e3neuye npuiiom
1 00poOKy 3amuTiB, a TaKOX B3aeMoOjie€ 3 Oa3zaMu JaHUX [JIs1 30€peKEHHS,
OHOBJIEHHs Ta BWIy4deHHs iHopwmarii. Po3pobnennii rpadiuamii intepdeiic
aJMiHICTpaTOpa J03BOJISIE 3pYyYHO KepyBaTH pOOOTOIO cepBepa Ta MeperisaaTu
aKTUBHI IM1IKITIOYEHHS KOPUCTYBaYiB.

[To-gpyre, po3pobiieHa KIIIEHTChKAa YacTHMHA peaji3oBaHa Yy BHUIIIAAL
JECKTOITHOTO JOAAaTKy 3 JpyXHIM rpadiuHum iHTepdercoM, 110 103BOJISIE
KOpPUCTYBauaM pEECTPYBATHCS, BXOJUTH JO CHCTEMH, TMeEperisiiaTy Ta
penaryBaTd iHGOpMallil0 MPO CTYJCHTIB, BUKJIAAayiB, JUCIUIUIIHH, TPYIHA Ta
OL[IHKH.

[To-Tpete, peanizoBaHO €PEKTUBHY B3aEMO/III0 MK KIIIEHTOM 1 CEpPBEPOM
3a gomnoMoror mnporokoiay TCP ta oOMiHy koMaHgamMu y (opmaTi TEKCTOBUX
3anuTiB 200 JSON. Yci KOMIIOHEHTH cuCcTeMU 3a0€3Meuy0Th JOT1YHY LUTICHICTb,
y3TOJKEHICTh JaHUX 1 CTabuIbHYy poOOTy B yMOBax 0araTOKOPHUCTYBAaIbKOTO
CepeI0BHUIIA.

Takum ynHOM, peanizaris cucteMu «EJIeKTpOHHUN JeKaHaAT» JEMOHCTPYE
MOKJIMBOCTI ~ TOOYIOBM  Cy4acHOTO MPOrpaMHOTO  3a0e3meueHHs IS
aBTOMaTH3allii HAaBYaJHHOTO MPOIECY 3 BUKOPUCTaHHSIM Java Ta 0a3 maHux

MySQL, 3a6e3neuytoun edeKTUBHE YNPABIIHHSA OCBITHIM MPOIIECOM.
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BUCHOBKU

B xo/11 BUKOHaHHS 1aHOi OaKalaBpChKOi poOOTH OYJI0 3A1HICHEHO PO3POOKY
KITiEHT-cepBEpHOT cucTeMu «ENeKTpoHHUN nekaHar» 3acobamu Java, Imo
3a0e3reuye aBTOMATHU3AIllI0 YIIPABIIHHS aKaJeMIYHUM MPOILIECOM Yy 3akiaaax

BUILIO1 OCBITH.

[Tepruii po3aisI MiCTHB aHaJIi3 MPEAMETHOI 00J1acTi, BU3HAYSHHS BUMOT JI0
CUCTEMHU Ta BHUOIp TEXHOJIOTIM mis ii peanmizamii. byio po3risiHyTo OCHOBHI
npoOJeMH ICHYIOUMX CHCTEM YIPaBIiHHA OOJIKOM 37100yBadiB OCBITH Ta
3aMpONOHOBAHO MIAXIJ IJs X YCYHEHHS HUISXOM CTBOPEHHS IEHTPaIi30BaHO1
iH(opMaIliitHOT CUCTEMHM HaA OCHOBI KJIEHT-CEPBEPHOI apXiTeKTypu. byio
OOTpYHTOBAaHO BUOIp MOBHU MpOTpaMyBaHHs, 0a3u AaHUX Ta (PPEUMBOpPKIB, SIKi

3a0e31euyoTh HaAilHy Ta €()eKTUBHY POOOTY CHCTEMH.

Hpyruii po3ain OyB NPUCBAYEHUN MPOLECY MPOCKTYBaHHS CHCTEMH,
BKJIIOYAIOYM BU3HAYEHHS apXITEKTYpHU KIIEHT-CEPBEPHOI B3a€EMO/IIi, CTPYKTYpH
0a3u JaHKX, TPOEKTYBAHHS CEPBEPHOI Ta KIIEHTCHKO1T YacTuH. byso po3pobieHo
UML-nmiarpamu 17151 BiIoOpakeHHSI 3B’SI3KIB MI)K OCHOBHUMH KOMITOHEHTaMH
CUCTEMH, a TAaKOXX OTMCAaHO MEXaHI3MH aBTeHTH(IKaIli KOPUCTyBaviB, 0OpOOKH

3aMUTIB Ta YIPaBIiHHS JaHUMHU.

VY TperboMy pO3IUII PO3TISHYTO OE3MOCEPEIHI0 peati3allilo CUCTEMHU.
JleTanbHO OMUCAHO CTPYKTYPY CEPBEPHOI Ta KIIEHTCHKOI YacCTHUH, MEXaHI3M
0o0poOKHM 3amuTIB KIIIE€HTA, B3a€EMOJIII0 3 0a3010 JIaHWX Ta peajli3allilo 3aXoiB
Oe3nekn. bysa BOpoBakeHa CHCTeMa aBTOPHU3aIlil KOPUCTYBAYiB, 1110 TAPAHTYE
Oe3reuHnii JOCTyM A0 iH(popMaIiii, a TaKoXK ONTHMI30BaHO 3aITUTH JI0 0a3H JaHUX

JUTS T IBUILICHHS TTPOTYKTUBHOCTI CUCTEMH.
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B pesynbrari BuKOHaHOT poOOTH Oyiia CTBOpEeHa MOBHO(DYHKITIOHAIbHA
KIIIEHT-CEpBepHAa  cucTteMa  «ENeKTpoHHWI  1mekaHaT», SKa  JO3BOJIIE
aBTOMATU3yBaTW  YMPaBIiHHA  aKaJeMIYHAMH  TPOIECAMH,  3MCHIIUTU
aAMIHICTpaTUBHE HABaHTAKECHHS Ta IIJBUIIUTH €(PEKTHUBHICTH POOOTH
BUKJIaJaviB, 3700yBadiB OCBITH Ta aJMIHICTpallli HaBYAJIBHOTO 3aKJamy.
PeanizoBana cuctema BiAMOBIIa€ CydacHUM BUMOTaM iH(opMaIliifHoi 0e3meKu Ta
3pYYHOCTI BUKOPHUCTAHHS, 10 POOUTH 1i MPUIATHOIO MJisi BIPOBAIKEHHS Y

PCalIbHUX HABYAJIbHUX 3aKJIajJgax.
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JOAATOK b Ta6.auui cepBepHOI Ta KJIIEHTCHKOI YaCTHH

Taomung b.1.

Knacu CCpBGpHO‘l‘ HYaCTHHU CUCTCMHU ((EHCKTpOHHI/Iﬁ JACKaHaT»

Knac [Tpusnauenus

ServerWithGUI lonoBHMiII  KJac  cepBepHOi  YAaCTHHM.
3amyckae cepBep, 3abesnedye rpadiuyHuil
iHTepdelc sl aaMiHICTpaTopa, YIPaBIIsE
CECISIMH.

ClientHandler OOpoOka MiAKIIOYEHb BiJl KIIEHTIB Yy
OKpPEMHUX IOTOKAaxX, B3a€EMOJISl 13 3alHUTaMH
KIIIEHTIB.

db_dekanat 3ailicHIOE MIOKIIOYEHHS A0 Oa3u JaHHX,
00po0isie ocHOBHI SQL-3anuTu.

db_log Benennst okypHanmy il KOpUCTYBauiB,
JIOTYBaHHS CUCTEMHHUX TTO/IiH.

CoursesManager VYnpaBiiHHs KypCaMH: JI0JITaBaHH,
penaryBaHHs, BUIAJICHHS.

GradesManager VYnpasninas orinkamu: CRUD-oneparii.

TeachersManager VYnpasiiHHaa iHpopMalli€ro Mpo BUKIAJauiB.

StudentGroupsManager VYnpaBiaiHHS TaHUMH TIPO 3B'SI3KH CTYACHTIB
3 Tpynamu.

StGrManager VYhpaBiaiHHA ~ B3a€EMO3B’SI3KAMU  CTYJICHT-
rpyma.

CoursesTable Ta6muns TSt BiZIOOpaKeHHS i

CTPYKTYpYBaHHS JIaHUX PO KYPCH.

GradesTable

Ta6HI/IL[$I IJIg IPpCACTABJICHHSA OI_IiHOK.

groupTable

Tabmuis s yrnpaBiiHHS FpyHnamMu.

StudentGroupsTable

TaGmuiist 17151 3B’ SI3KIB CTYICHTIB 3 TPYIIaMH.

TeachersTable

Tabnmumss  Ans  TpencTaBieHHS — JIaHUX

BUKJIAJA4iB.

StudentTable

Tabnuis cTyACHTIB CUCTEMHU.

StudentAdder

Kiac AJid JO0AaBaHHA HOBOI'O CTYZCHTA.
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[TpomoBxenus tabmmii Tabmurs b.1.

GroupAdder JlonaBaHHsI HOBOI IpyITH B 0a3y aHHX.
TeachersAdder JlomaBaHHsT HOBOT'O BUKJIAava.
Courses MonenbHui Kiac 11t 00’ €KTIB «KypC».

CoursesDeleter

Bunanenss 3anuciB npo Kypcu.

GradesDeleter

Bunanenus ouiHok i3 0as3u.

GroupDeleter

Bunanenns rpym.

Groups

MoaenpHuit Knac Juis TpyIL.

StudentDeleter

Bunanenss ctyneHTiB 13 0a3u JaHUX.

Students

MonenbHU KIlac AJis CTYICHTIB.

Teacher

MonenbHu Ki1ac U1 BUKJIAIAadiB.

TeachersDeleter

Bunanenns qaHux mpo BUKIAAadiB.

StGrDeleter

Bunanenus 3B’s3K1B CTyAEHT-TpyMIA.

Tabaums b.2.
Ta6muus: JlomaBanns nanux (ADD)
Komanga dopmar 3anury Omnwc nii
ADD_COURSE ADD COURSE;Ha3Ba;Omuc; Homae HOBY
Kpeaurtu; ID/Im’s1_Bukiiagaua JTUCITUTLTIHY B
cUCTEMY
ADD_STUDENT ADD STUDENT;IM si;[Tpi3Bume; | Honae HOBOT'O

Email;Tenedon;

Jlara_napomxenHs;Pik_BcTymy

3100yBava OCBITH

ADD_GROUP

ADD GROUP;HasBa rpynu;

CrenianeHicTh; Pik_BeTymmy

Honae HOBY

aKaJeMiuHy TPyITy

ADD_TEACHERS

ADD TEACHERS;Im’s;

[pizBuie;Email;

Jlonae BuKIagaya

ADD_STUDENT _TO_GROUP

Tenedon;Kadenpa

ADD_STUDENT_TO_GROUP; | Ilpu3navae

ID crynenta/Im’s; 3100yBaya OCBITH

ID rpynu/Hassa 1o BIJIITOBITHOT
rpymnu
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[Tponopxxenns Tabnuii Tadmuis b.2.

ADD_GRADES ADD GRADES;ID cryaenra/Im’st; | Jlomae mincyMKoBy
ID_xypcy/Ha3sa;Omninka (0—100) OLIIHKY 3/100yBauy
OCBITH
Ta6mus b.3.
Tabmuis: Orpumanns gqanux (GET)

Komanna dopmar 3anury Omnwc nii
GET_STUDENTS GET_STUDENTS OtpumMaHHs CIIUCKY

3100yBaviB OCBITH
GET_GROUP GET_GROUP OtpumaHnHs CIIUCKY

HAaBYAILHUX TPYII

GET_COURSES GET_COURSES OTtpumaHHs MEPEITiKy

HaYaJIbHUX JUCIIUILIIH

GET_STUDGROUP

GET_STUDGROUP

OTtpumanns iHpopmarii npo

B AKIfl TIpyIli HaBYaETHCS

BIJIITOBITHUM 3100yBay
OCBITH
GET_GRADES GET_GRADES OTpumaHHA  MiJCYMKOBHX
OautiB 3100yBaviB OCBITH
GET_TEACHERS GET_TEACHERS OTtpumaHHs CITUCKY
BUKJIAAYiB
Tabmms b.4.

Kitacu kmie€HTChKOT YaCTUHU cUCTeMU «EJIeKTpOHHUH AeKaHAT

Knac

IIpn3HaueHHA

Client

["onoBHMIT K1ac KII€EHTCHKOT YaCTUHH, 110
iHimianmizye rpadiuauit iHTepdeiic i

BCTAHOBIIIOE 3'€/THAHHS 3 CEPBEPOM.

Configuration

Knac nns 36epexeHHs Ta 3aBaHTa>KEHHS

HaJIaITYBAaHb l'[iI[KJ'IIO‘-IeHHH H0 CcEepBEpa.

CourseDetailsForm

®opMa 1 neperisaay Ta peaaryBaHHs

JeTae KOHKPETHOI TUCIUTLIIHY.
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[Tponopxxenus tadnuii Tadmuis b.4.

CoursesForm InTepdetic ans nepernisty CucKy
JTOCTYITHUX JUCIUILIIH.

Gform ®dopma i1 nieperisay akaJeMIdyHUX Tpyl

GradesAdd dopma 17151 BUCTABIICHHS TT1JICYMKOBHX
OatiB 3100yBaviB OCBITH

GradesForm dopwma 18 ieperisay miacyMKiB

3100yBayviB

GroupDetailsForm

cDOpMEl JJIA 10JaBaHHsA aKa,[[eMi‘lHI/IX Tpyn B

CUCTEMY

MenuForm

dopma MEHIO

RegistrationForm

dopma peectparrii B cuCTeMi

ServerConnection

Knac B sikomy 30epiraerscst agpeca Ta mopt

cepBepa sl M IKITF0UYeHHS

Sform dopma a5 BLKIOpaskeHHs BCiX 3100yBayiB
OCBITHU B CUCTEMI

Stgradd dompa 1151 po3noaiIeHHs 3100yBayiB
OCBITH 34 BIANOBITHUMH aKageMIdYHUMU
rpynamu

StGrForm dopma a5t BiToOpaskeHHHSI OCBITSH 3

PO3MOAIIEHUMH BiJIMOBIAHUMHU FpyHamMu

StudentDetailsForm

®dopma 11 1ogaBaHHA 37100yBaviB OCBITH B

CUCTEMY

TableStyle

Kitac 31 crasmstitit 11t TaOIAIE Ta KHOIIOK

TeachersDetailsForm

dopma s JgomaBaHHS — BHKIIA/IadiB

OCBITHBOI YCTAaHOBU B CHCTEMY

Tform

dopma IS BIKITOpaKeHHSI BCiX BUKJIA/IAIB B

cucremi

Taomung B.5.

OcnoBHi kommioHeHTH Kitacy CourseDetailsForm
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Meton Tun Ormuc
HOBCPHEHHS
CourseDetailsForm() Koncrpykrop | Inimianizye  rpadiunmii  iHTepdeiic

dbopMH, CTBOPIOE TAOJUIIO JUCIUTLIIH,
bopmy TS IOTaBaHHS HOBHUX
JUCITUTLITIH, nporpec-6ap Ta

BUIAJAI0YUN CIIMCOK BUKJIAAadiB.

sendAddCourseRequest(String | void

courseName, String description,
int credits, String teacherName)

Hancunae 3amut Ha cepBep  Juid
NoAaBaHHA HOBOI aucuuiutiav. Ilicns
YCHIITHOT BIJIMOBI/II OHOBJIIOE TAOIHIIIO

JTUCIIAIUIIH.

fetchTeachersDataFromServer() | void

Hazcunae 3anuT Ha OTpUMAaHHS CIUCKY
BUKJIAIa4iB 13 cepBepa Ta 3alOBHIOE

KOMOIHOBaHMI CTIHCOK Y (hopmi.

fetchCoursesFromServer()

void

Hancunae 3anut Ha OTPUMAaHHS CITUCKY
JUCLHMIUTIH 13 cepBepa Ta BigoOpaxae ix

y TaOJuIIi.

Tabnuis b.6.

OcHOBHI KOMITOHEHTH Kitacy Sform

KommouneHt

Tun

Ormc

table

Jtable

Tabmums mist BimoOpaskeHHs iHGopmartii
npo cryaeHTiB (FirstName, LastName,
Email, Phone, BirthDate,
EnrollmentYear).

tableModel

DefaultTableModel

Mogens a1a TaOIMIl, $Ka HdO3BOJISIE

IOJaBaTH Ta OHOBJIIOBATH JTaHI TAOJINLI.

progressBar

JprogressBar

[Tporpec-6ap IS IHIUKail

3aBaHTAKEHHS JAaHUX 3 CEpBeEpa.

Sform()

Konctpykrop

[Himianizye dbopmy, HaJIaIlITOBYE
TAaONUII0O Ta KHONKU JJS YIpPaBIiHHS
TaHUMH 3700yBadviB, a TaKOX 3alycKae

IMpOoLCC 3aBaAaHTAKCHHA JaHUX 3 CCPBCPA.
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[Tponopxxenus Tabnuii Tadmuis b.6.

Sform()

Konctpyxrop

Inimianizye gopmy, HanamToOBY€e TaOIHIIIO
Ta KHONKH M YyHOPaBIiHHA JaHUMHU
3100yBaviB, a TaKOX 3aIlyCKae IIPoIIeC

3aBaHTAXXCHHA JaHUX 3 CEPBEpPA.

fetchDataFromServer() void OTtpumye naHi mpo 3100yBaviB3 cepBepa 3a
JOTIOMOTOF0 COKETIB 1 OHOBJIFOE TAOIHUITIO 32
norniomororo JSON dopmary.

sendDeleteRequest(String void Hancunae 3anuT Ha cepBep Ui BUAATICHHS

request) CTyZEHTA 3 Ta0JIMIIi Ha OCHOBI Horo email.
Tabmuus b.7.
OcHOBHI KOMITOHEHTH KJ1acy SecureEncryption
Meron Tun Onuc
MOBCPHEHHS
SecureEncryption() Konctpykrop | [TopokHiii ~ KOHCTPYKTOp  KJacy

SecureEncryption.

byte[])

generateKeyFromPassword(String,

SecretKey I'enepye kpunrorpadivyHmii KoY Ha

OCHOBI Mapoyisi KOpPUCTyBaya Ta

«comi» 3 BukopuctanusimM PBKDF2.

encryptAES(String, String) String [Mudpye  TekcToBi naHi 3a
JOTIOMOT' 00 AES
(CBC/PKCS5Padding) Ta moBeptae
pesyabTaT y hopmarti Base64.

decryptAES(String, String) String Hemmdpye TekcT, 3ammdppoBaHuit

METOJ0M encryptAES,

BUKOPHUCTOBYIOUHN TOM CAaMHUU NapOJlb.
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JOJATOK B IndoJoriuna Ta narajoriuna moaenai bJI ElectronicDean Ta

mysite
_| Teachers v _| Courses v _| Grades ¥
TeacherID CourseID GradelD
Firsthame CourseMame i_| # StudentID
LastMName —}= *+ Description .||_| ¢ CourselD
Email - Credits — Grade
Phone » TeacherID >
Department >
> I
I
_| students ¥ _| Groupe ¥
StudentID GrouplD
FirstMame GroupMame
LastMame Specialty
Email Enrollmentyear
Phone >
BirthDate

Enrollmeantyaar

_ | StudentGrou... ¥
[ StudentID
[ GroupID

Puc. B.1. — Ingonoriuna monens bJ] ElectronicDean
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~| Teachers ¥ “| courses ¥ " | Grades ¥

TeacherlD INT CourseID INT GradelD INT
FirstName VARCHAR{SD) CourseMame VARCHAR{10. i_| # StudentID INT
LastName VARCHAR{S0) —}<g - Description TEXT _||_| # CourseID INT
Email VARCHAR{100) - Credits INT —— Grade TINYI...
Phone VARCHAR{15) » TeacherlD INT »
Department VARCHAR(10. . >
> I
!
_] Students \ _| Groupe v
StudentID INT GrouplD INT
FirstName VARCHAR{SD) GroupHame VARCHAR(S. .
LastName VARCHAR(50) Specialty VARCHAR(100)
Email VARCHAR{100) Enrollmenty=zar YEAR
Phone VARCHAR(1S) >
BirthDate DATE
Enrollmentyear YEAR

.
_| studentGrou... ¥

! StudentID INT
I GroupID INT

Puc. B.2. — latanoriuna moaens bJ1 ElectronicDean

_ | users ¥
id
name
surname
email
password
phone

birthdate

created_at

Puc. B.3. — Indonoriuna monens B/ mysite
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_| users ¥
id INT
name VARCHAR(50)
surname VARCHAR{S0)
email VARCHAR{100)
password VARCHAR({255)
phone VARCHAR[{15S)
birthdate DATE

created_at TIMESTAMP
»

Puc. B.4. — Jlatanoriuna moaens b1 mysite
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JOIJATOK I' JlictuHr nporpamMu
Kon xmacy ServerWithGUI
package org.example;
import org.json.JSONODbject;
import javax.swing.*;
import java.awt.*;
import java.io.*;
import java.net.*;
import java.sgl.*;
import java.util.Arrays;
import java.util.concurrent.ConcurrentHashMap;
public class ServerWithGUI {
private static ServerSocket serverSocket;
private static boolean isRunning = false;
private static Thread serverThread,
// CTBOPIOEMO KJ1ac JUisl YIIPaBIIiHHS CECIIMU
public static class SessionManager {

private static final ConcurrentHashMap<String, Socket> activeSessions = new
ConcurrentHashMap<>();

public static boolean isUserLoggedIn(String email) {
return activeSessions.containsKey(email);

}

public static void loginUser(String email, Socket socket) {
activeSessions.put(email, socket);

}

public static void logoutUser(String email) {

activeSessions.remove(email);

¥
public static void main(String[] args) {

// CTBOPIOEMO BIKHO
JFrame frame = new JFrame("Cepgep");

frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
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frame.setSize(600, 400);
JPanel panel = new JPanel();
panel.setLayout(new BorderLayout());
frame.add(panel);
JLabel statusLabel = new JLabel("Cepsep 3ynuneno.");
statusLabel.setFont(new Font("Arial", Font.BOLD, 16));
panel.add(statusLabel, BorderLayout. NORTH);
JPanel buttonPanel = new JPanel();
JButton startButton = new JButton("3amyctuTu cepsep");
JButton stopButton = new JButton("3ynuauTH cepsep");
stopButton.setEnabled(false); // CepBep 111e He 3amylieHni, KHOTIKAa HEAKTHBHA
buttonPanel.add(startButton);
buttonPanel.add(stopButton);
panel.add(buttonPanel, BorderLayout.SOUTH);
/I TekcToBa o01acTh s BimoopakenHs [P-anpec
JTextArea connectedClientsArea = new JTextArea();
connectedClientsArea.setEditable(false);
connectedClientsArea.setFont(new Font("Monospaced”, Font.PLAIN, 14));
JScrollPane scrollPane = new JScrollPane(connectedClientsArea);
panel.add(scrollPane, BorderLayout. CENTER);
/I O6poOHuK ais kHOMKH "CTrapT"
startButton.addActionListener(e -> {
if (lisRunning) {

iISRunning = true;

startButton.setEnabled(false);

stopButton.setEnabled(true);

statusLabel.setText("Cepsep 3amyrieHo.");

startServer(statusLabel, connectedClientsArea);

H

// O6pobHuK mmst kHonku "Crom"

stopButton.addActionListener(e -> {
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if (isSRunning) {
isRunning = false;
startButton.setEnabled(true);
stopButton.setEnabled(false);
statusLabel.setText("Cepsep 3ynuneno.");

stopServer();

¥
b
frame.setVisible(true);
¥
// Metop 3amycky cepBepa
private static void startServer(JLabel statusLabel, JTextArea connectedClientsArea) {
serverThread = new Thread(() -> {
try {
serverSocket = new ServerSocket(12345);
System.out.println("Cepsep 3amymieHo Ha nmopty 12345");
// OHOBIIFOEMO CTaTyC Ha CEpBEPi B TEKCTOBOMY TTOJTI
SwinguUtilities.invokeLater(() -> {
connectedClientsArea.append("Cepsep 3amyiieHo Ha mopty 12345\n");
b
while (isRunning) {
try {
// TlpuiiMaeMoO HOBUM KIJII€EHTCHKHUH 3aIUAT
Socket clientSocket = serverSocket.accept();
String clientlP = clientSocket.getlnetAddress().getHostAddress();
System.out.printin("Hoswuii kinieHT miakmouenuit: " + clientIP);
/I JlomaemMo TTOBITOMJICHHS TIPO HOBUH TIIKJIFOUCHUHA KITIEHT B TEKCTOBE TI0JIS
SwingUtilities.invokeLater(() -> {

connectedClientsArea.append("HoBwuit kiienT migkmtouenuid: " + clientlP +

ll\nll);
});
/ CTBOPIOEMO HOBHH TMOTIK 171 0OpOOKH KITi€HTa

new Thread(new ClientHandler(clientSocket, connectedClientsArea)).start();
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} catch (IOException e) {
if (isRunning) {
e.printStackTrace();

¥
} catch (IOException e) {

e.printStackTrace();
} finally {

try {
if (serverSocket = null && !serverSocket.isClosed()) {

serverSocket.close();
by
} catch (IOException e) {
e.printStackTrace();

¥
3
serverThread.start();
b
// MeTon 3ynuHKH cepBepa
private static void stopServer() {
try {
if (serverSocket = null && !serverSocket.isClosed()) {
serverSocket.close();
b
if (serverThread !'=null) {
serverThread.interrupt();
¥
System.out.println("Cepsep 3ynuHeHo.");
} catch (IOException e) {
e.printStackTrace();

}
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Kon kiacy ClientHandler
// OGpOOHHK KITIEHTIB
class ClientHandler implements Runnable {
private Socket clientSocket;
private JTextArea connectedClientsArea;
public ClientHandler(Socket socket, JTextArea connectedClientsArea) {
this.clientSocket = socket;
this.connectedClientsArea = connectedClientsArea;
}
@Override
public void run() {

try (BufferedReader in = new BufferedReader(new
InputStreamReader(clientSocket.getInputStream()));

PrintWriter out = new PrintWriter(clientSocket.getOutputStream(), true)) {
String request;
while ((request = in.readLine()) != null) {
System.out.println("3anur Bix kmieHTa: " + request);
// O6pobKa 3anuTy

String response = processRequest(request, out); // [lepenaemo 'out' B
processRequest

out.printIn(response);
¥
} catch (IOException e) {
e.printStackTrace();

}

// Tlepenaemo 'PrintWriter out' sx mapameTp
private String processRequest(String request, PrintWriter out) {
try (Connection connection = db_log.getConnection()) {
if (request.startsWith("REGISTER")) {
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String[] parts = request.split(";");

String query = "INSERT INTO users (name, surname, email, password, phone,
birthdate) VALUES (?,?,?,?7,?,?)";

try (PreparedStatement statement = connection.prepareStatement(query)) {
statement.setString(1, parts[1]);
statement.setString(2, parts[2]);
statement.setString(3, parts[3]);
statement.setString(4, parts[4]);
statement.setString(5, parts[5]);
statement.setString(6, parts[6]);
statement.executeUpdate();
return "Peectpanis ycmimna!";
} catch (SQLException e) {
e.printStackTrace();
return "[Tommika npu peectpariii.”;
¥
} else if (request.startsWith("LOGIN")) {
String[] parts = request.split(";");
// TlepeBipka IpaBUIBHOCTI KiJIbKOCTI TTapaMeTpiB
if (parts.length 1= 3) {
return "HeBipuuii popmar 3anury.";
¥
String email = parts[1];
String password = parts[2];
String query = "SELECT * FROM users WHERE email = ? AND password = ?";
try (PreparedStatement statement = connection.prepareStatement(query)) {
statement.setString(1, email);
statement.setString(2, password);
try (ResultSet resultSet = statement.executeQuery()) {
if (resultSet.next()) {
// Y crimHnii BXig

ServerWithGUI.SessionManager.loginUser(email, clientSocket); // 3anucyemo B cecito
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System.out.println("Kopucrtysau ycnimno ysiimos: " + email); // JloryBanus
return "Bxig ycmimmmii!";

}else {

System.out.println("HeBipuuii jorin abo maposs mis: " + email); //
JloryBanHs

return "HenpaBuibHuii 1orin abo naposns.";

}
} catch (SQLEXxception e) {

e.printStackTrace();
return "TTomwuika mpu 00poO1i 3anury.";
b
} else if (request.startsWith("LOGOUT")) {
String[] parts = request.split(*;");
// TlepeBipka HasiBHOCTI MPaBUIBLHOTO (hOpMaTy ISl JIOTYBaHHS
if (parts.length = 2) {
return "HeBipuuit popmar 3anury.";
b
String email = parts[1];
// TlepeBipka, Y KOPUCTYBay B¥KE YBIMIIIOB
if (1ServerWithGUI.SessionManager.isUserLoggedin(email)) {
return "KopucryBau He yBiiimos.";
¥
// Buxin 3 cecii
ServerWithGUI.SessionManager.logoutUser(email);
System.out.println("KopuctyBau Buiimos: " + email); // JloryBaHHs
return "Buxin ycmmaunii!";
} else if (request.startsWith("GET_STUDENTS")) {

// SIxkmio 3amuT mictuth "GET _STUDENTS", BuknukaeMo MeTOM /Uit OTPUMaHHS
CIIUCKY CTY/CHTIB

StudentTable studentTable = new StudentTable();
Obiject[][] studentsData = studentTable.studtab(); // Otpumyemo MacuB cTyICHTIB

// TlepeTBOpIOEMO MacuB CTyACHTIB B popmat JSON
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String jsonResponse = convertToJson(studentsData);
// Binnpasisiemo kitieHTy y popmati JSON
out.printIn(jsonResponse);
out.flush();
return jsonResponse;

}else if (request.startsWith("GET_GROUP™)) {

/I Sxio 3amut Mictuts "GET _STUDENTS", BUKITHMKa€EMO METOJ ISl OTPUMAaHHS
CIMCKY CTY/EHTIB

groupTable GtudentTable = new groupTable();
Obiject[][] groupData = GtudentTable.groupTab();

// TlepeTBOprOEMO MacuB CTyIeHTIB B (hopmat JSON
String jsonResponse = convertToJson3(groupData);
// Bignpasnsiemo kimieHty y ¢popmarti JSON
out.printIn(jsonResponse);

out.flush();

return jsonResponse;

else if (request.startsWith("GET_COURSES")) {

// SIxmio 3anmut mictuth "GET COURSES", BuknukaeMo MeToa st OTpUMaHHS
CIHCKY KypCiB

CoursesTable coursesTable = new CoursesTable();

Object[][] courseData = coursesTable.coursesTab(); // OTpumyeMo MacuB KypciB
// Bignpasisiemo kiieHTy y popmari JSON

out.printIn(jsonResponse);

out.flush();

return jsonResponse;

b

else if (request.startsWith("GET_STUDGROUP")) {

// SIxmio 3amut mictuth "GET COURSES", BUkiinkaeMo MeTof /sl OTpUMaHHS
CIHCKY KypCiB

StudentGroupsTable studentGroupsTable = new StudentGroupsTable();
Object[][] stgrData = studentGroupsTable.stgroupsTab(); // OTpumyemo MacuB KypciB
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// TlepeTBOproeMo MacuB KypciB y ¢opmat JSON
String jsonResponse = convertToJson4(stgrData);
// BinnpasisieMo kitieHTy y popmati JSON
out.printIn(jsonResponse);
out.flush();
return jsonResponse;

¥
else if (request.startsWith("GET_GRADES")) {

/I Axmo 3anmut Mictuth "GET COURSES", BUKIMKaEMO METO JJIsI OTPUMAaHHS

CIHCKY KypCiB

GradesTable gradesTable = new GradesTable();

Obiject[][] gradesData = gradesTable.gradesTab(); / Otpumyemo MacuB KypciB

// TlepeTBoproeMo MacuB KypciB y ¢opmat JSON
String jsonResponse = convertToJson5(gradesData);
// Bignpasnsiemo kimieHTy y ¢popmati JSON
out.printIn(jsonResponse);

out.flush();

return jsonResponse;

}
else if (request.startsWith("ADD_COURSE")) {

/I Axo 3anmut Mictuth "ADD COURSE", BuKknnkaeMo MeTo 1 /Tl TOJaBaHHS

KypcCy

String[] parts = request.split(";");

// TlepeBipsieMO, 4¥ MPABHIIBHO TIEPEAaHO BC1 JIaHi

if (parts.length 1= 5) {
out.println("HeBipuuii popmar 3anury 1is 1ogaBanHs Kypey.");
out.flush();
return "HeBipHuii opmat 3anuTy AJs 104aBaHHS Kypcy.";

¥

String courseName = parts[1];  // Ha3Ba kypcy

String description = parts[2];  // Onuc Kypcy

int credits;

String teacherName = parts[4]; // IM's Bukiiagaua a6o ID
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// TlepeBipka Ta 00poOKa KIIBKOCTI KPEAHTIB
try {
credits = Integer.parselnt(parts[3]); // KinbkicTb kpeauTis
} catch (NumberFormatException €) {
out.printin("HeBipHe 3HaUEHHS AJIs1 KIJIBKOCTI KpeIuTiB.");
out.flush();
return "HeBipHe 3Ha4eHHs A KUTBKOCTI KpeauTiB.";
b
// BukopuctoByemo TeachersManager /11 OTpUMaHHs iMEeH1 BUKJIa1ada
TeachersManager teachersManager = new TeachersManager();
int teacherID = -1; // IlouaTkoBe 3Hauenns s ID Bukiiagaya
String teacherFullName ="";
try {
// Cnpobyemo 06pobutn teacherName sik ID Buknamgaua
teacherID = Integer.parselnt(teacherName); // Skmio e ID Bukiamgaua

teacherFullName = teachersManager.getTeacherNameByld(teacherID); //
Otpumyemo iM's BuKIIagada 3a ID

} catch (NumberFormatException e) {
// SIKIIO 1Ie He YKCIIO, BBAXKAEMO, IO 1€ iM's BUKJIagada
teacherFullName = teacherName;
¥
// CtBoproemo 00'ekt knacy CoursesManager st poOOTH 3 KypcaMu

CoursesManager coursesManager = new CoursesManager();

// BUKIIMKaeEMO MeTOJ IJIs I0JIaBaHHs Kypcy, nepenaroun [D Bukiagada
boolean isAdded = false;
if (teacherID 1=-1) {

isAdded = coursesManager.addCourse(courseName, description, credits,
teacherID); // flkmo nepenano ID

}else {

// Slx1o mepenano im's BUKiIaaada, notpioHo 3Haitu 1D

teacherID = teachersManager.getTeacherldByName(teacherFullName); //
Honatite metoxa 1uist otpuMants 1D 3a im'sim

if (teacherID 1=-1) {
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isSAdded = coursesManager.addCourse(courseName, description, credits, teacherID);

}else {

out.printin("He Baanocs 3HaiiTu Bukiagayda 3a im'am: " + teacherFullName);
out.flush();

return "He Bmanocs 3HaiTH BUKIagaya.";

}

I TlepeBipsieMo pe3yJbTar i BilIpaBIsEMO BiINOBIIb KIIEHTY
if (iIsAdded) {
out.println("Kypc nogano ycmimuo: " + courseName);
out.flush();
return "Kypc monano ycmimao!";

}else {

out.println("Ilomunka npu nogaBanHi Kypcey.");
out.flush();

return "[Tomuika npu 1ogaBaHHI Kypcy.";

}
else if (request.startsWith("ADD_STUDENT_TO_GROUP")) {

// ko 3amut Mictuth "ADD _STUDENT TO_GROUP", BUKIMKa€EMO METOJ JIs
JIOJTaBaHHS CTYICHTA JIO TPYIH

String[] parts = request.split(";");
// TlepeBipsieMo, 4¥ IPaBUIBHO TIEPEIAaHO BCl JAaH1
if (parts.length !'=3) {
out.printin("HeBipHuii popmat 3anuty i 104aBaHHS CTYACHTA 10 TPYNH.");
out.flush();
return "HeBipuuii popmaTt 3anuty JJis J0AaBaHHS CTyICHTA JI0 TPyNH.";
b
String studentldentifier = parts[1]; // Inentudikarop crynenta (ID abo im's)
String groupldentifier = parts[2]; // Inertudikatop rpynu (ID abo Ha3Ba)
// Menemxkepu st poOOTH 31 CTyACHTaMHU Ta TpynaMu

StGrManager stGrManager = new StGrManager();
int studentID = -1;
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int groupID = -1;
// Cripo6a 00poOUTH CTYyAEHTCHKUH 11eHTH(DIKATOP
try {
studentID = Integer.parselnt(studentldentifier); // Sxmo me ID
} catch (NumberFormatException e) {

studentID = stGrManager.getStudentldByName(studentldentifier); // fkmo e

iM's
if (studentID ==-1) {
out.println("CryzenT 3 TakuMm im'siM He 3Haiaenuii: " + studentldentifier);
out.flush();
return "CtyaeHT He 3HaleHuN.";
b
¥
// Cipo6a 00poOuTH 11eHTU(IKATOp TPyIH
try {

grouplD = Integer.parselnt(groupldentifier); // fxmo e ID
} catch (NumberFormatException e) {

grouplD = stGrManager.getGroupldByName(groupldentifier); // ko e HazBa

if (groupID ==-1) {
out.println("I'pyna 3 Takoro Ha3BoI He 3HaiiaeHa: " + groupldentifier);
out.flush();

return "['pyna He 3HaliaeHa.";

¥

// TlepeBipsieMO, 4¥ iICHYIOTh CTYJICHT 1 Tpyna
String studentFullName = stGrManager.getStudentNameByld(studentID);
if (studentFullName.isEmpty()) {
out.printin("Crynent 3 Takum ID He 3Halinenuit: " + studentID);
out.flush();
return "CtyaeHT He 3HaleHul.";
}
String groupName = stGrManager.getGroupNameByld(grouplD);
if (groupName.isEmpty()) {
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out.println("I'pyna 3 Takum ID He 3Haiigena: " + grouplD);
out.flush();
return "['pyna He 3HaligeHa.";
¥
// BUKIMKaeEMO METOJ 1J1s 10AaBaHHs CTyA€HTa J0 IpyNH
boolean isAdded = stGrManager.addStGr(studentID, grouplD);
// TlepeBipsieMO pe3yibTaT 1 HAJACHIAEMO BiIIOBIIb KIIIEHTY
if (isAdded) {

out.printin("Crygent " + studentFullName + " ycmimno gonanuii 1o rpynu " +
groupName + ".");

out.flush();
return "CTyAeHT JOJaHUI 10 Tpynu ycminHo!";

}else {

out.println("ITomunka mpu 1ogaBaHHI CTyACHTA 10 TpynHu.");
out.flush();

return "[Tommusika pu 101aBaHHI CTyI€HTA 0 TPyNH.";

}
else if (request.startsWith("ADD_GRADES")) {

// SIxmio 3anmuT mictuth "ADD GRADES", BukinkaeMo MeTo i1l 10/1aBaHHS
OLIHKHU

String[] parts = request.split(*";");
// TlepeBipsieMO, Y MPABHIIBHO TIEPEIaHO BC1 JIaHi

if (parts.length 1= 4) {

out.println("HesipHuii popmat 3anuty 11t 1ogaBaHHs OIIHKH. OUIKy€ThCS:
ADD_GRADES;<StudentlD>;<CourselD>;<Grade>");

out.flush();
return "HeBipHuii popmat 3anury.";
¥
String studentldentifier = parts[1]; // InentudikaTop cryacHTa
String courseldentifier = parts[2]; // Inentudikarop Kypcy
String gradeStr = parts[3]; // Oninka

I/l Menemxepu a5t poOOTH 3 OLlIHKAMH
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GradesManager gradesManager = new GradesManager();
int studentID = -1;
int courselD = -1;
int grade = -1;
// Cipo6a 0OpoOUTH CTYAEHTCHKUM 11eHTU(IKATOP
try {
studentID = Integer.parselnt(studentldentifier); // Sxmo e ID
} catch (NumberFormatException e) {
studentlD = gradesManager.getStudentldByName(studentldentifier);
if (studentID ==-1) {
out.println("CryzaenT 3 Takum im'siM He 3Haiaennii: " + studentldentifier);
out.flush();

return "CtyaeHT He 3HaleHul.";

}

/I Cripoba 06pobutu iteHTudikaTop Kypcy
try {
courselD = Integer.parselnt(courseldentifier); // Sxmo e ID
} catch (NumberFormatException e) {

courselD = gradesManager.getCourseldByName(courseldentifier); // fxuio e

Ha3Ba
if (courselD ==-1) {
out.println("Kypc 3 Takoro Ha3Boto He 3HaiaeHwmit: " + courseldentifier);
out.flush();
return "Kypc He 3HalineHuit.";
¥
¥
// TlepeBipka OIIHKH
try {

grade = Integer.parselnt(gradeStr);
if (grade < 0 || grade > 100) {

out.println("Ominka mae 6ytu yuciiom Bix 0 1o 100.");

out.flush();
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return "HeBipHe 3Ha4YeHHS OIIHKU.";

}

} catch (NumberFormatException €) {
out.printin("Hesipuuii popmat ominku: " + gradeStr);

out.flush();

return "HeBipauii popmar ominku.";
¥
// TlepeBipsieMo, YH iICHYIOTh CTYACHT 1 Kypc
String studentFullName = gradesManager.getStudentNameById(studentID);
if (studentFullName.isEmpty()) {
out.printin("Cryzaent 3 Takum ID He 3Haiaenwuii: " + studentID);
out.flush();
return "CtyaeHT He 3HAWeHUN. ",
b
String courseName = gradesManager.getCourseNameByld(courselD);
if (courseName.isEmpty()) {
out.println("Kypc 3 Takum ID He 3Haitnenwmii: " + courselD);
out.flush();
return "Kypc He 3HaiiaeHuid.";
¥
/I [lomaBaHHS OI[IHKH

boolean isAdded = gradesManager.addGrade(studentID, courselD, grade); //
BuxkinnkaeMo MeTO 11 JOAABAHHS OIIHKH

// TlepeBipka pe3ynbTary i HAJICUIAEMO BIAMOBIIH KIIEHTY
if (isAdded) {

out.println("OmuiHKy ycminHo noaaHo s cryaenTa " + studentFullName + " o
Kypcy " + courseName + ".");

out.flush();
return "OILIHKY YCIHIIITHO J0/aHO.";

}else {

out.printin("IlomMunka mpu qo1aBaHHI OMIHKK.");
out.flush();

return "[Tomuika npu 1ogaBaHHI OIIHKH.";
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¥
else if (request.startsWith(*ADD_STUDENT")) {

// PO3AUIIEMO 3aMMT JIJIsl OTPUMAHHSI TaHUX CTYJICHTa
String[] parts = request.split(";");
if (parts.length 1= 7) {
return "HeBipHuii hopmat 3anuTy AJs 101aBaHHS CTyIeHTa.";
}
// OTpuMy€eMO JaHi CTyACHTa
String firstName = parts[1];
String lastName = parts[2];
String email = parts[3];
String phone = parts[4];
String birthDate = parts[5];
int enrollmentYear = Integer.parselnt(parts[6]);
// BUKIIMKaEMO METOJ IJIsl JOJIaBaHHS CTYICHTa
StudentAdder studentAdder = new StudentAdder();

boolean isAdded = studentAdder.addStudent(firstName, lastName, email, phone,
birthDate, enrolimentYear);

if (isAdded) {

System.out.println("Cryaenra gonano ycmimso: " + firstName + " " +
lastName);

return "CtyaeHTa 101aHO ycmimHo!";

}else {

return "[lomuiika npu 1oaaBaHHi CTyieHTa.";

}
else if (request.startsWith("ADD_GROUP")) {

/! PO3,I[iJ'I}I€MO 3allUT IJIA OTPUMAHHA JaHUX CTYACHTA
String[] parts = request.split(";");
if (parts.length !=4) {

return "HeBipHuil popmat 3anuTy A 0JaBaHHS CTyIeHTA.";
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// OTpuMyeMO naHi CTyACHTa
String groupName = parts[1];
String speciality = parts[2];
int enrollmentYear = Integer.parselnt(parts[3]);
// BUKIMKa€EMO METOJ AJ1s 1I0JaBaHHs CTyA€HTa
GroupAdder groupAdder = new GroupAdder();

boolean isAdded = groupAdder.addGroup(groupName, speciality,
enrollmentYear);

if (isAdded) {
System.out.println("I'pyny nogano ycmimmso: " + groupName);
return "I'pyny nonano ycmimmso!";

}else {

return "[Tomunka mpu 1ogaBaHHi rpymnu.";

}
else if (request.startsWith("ADD_TEACHERS")) {

// PO3iNs1€MO 3aIUT AJIs1 OTPUMAHHS TaHUX CTYACHTA
String[] parts = request.split(*";");
if (parts.length 1= 6) {
return "HeBipHuii opmat 3anuty aJis J0/1aBaHHS CTyJIeHTa.";
¥
// OTpuMy€eMO JaHi CTyCHTa
String firstName = parts[1];
String lastName = parts[2];
String email = parts[3];
String phone = parts[4];
String department = parts[5];
// BUKITUKQEMO METOJT IS TOJIaBaHHsI CTYICHTa
TeachersAdder teachersAdder = new TeachersAdder();

boolean isAdded = teachersAdder.addTeacher(firstName, lastName, email, phone,
if (isAdded) {department);

System.out.printin("Buknanada qogano ycmimno: " + firstName + " " + lastName);

return "Buxnanava qonano ycmimso!";
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}else {

return "Ilomuika npu 1ogaBaHHi CTyAeHTA.";

¥
else if (request.startsWith("DELETE_STUDENT")) {

String[] parts = request.split(";");
if (parts.length 1= 2) {
return "HeBipHuii hopmart 3anuTy A5 BUJAIECHHS CTyAEHTa.";
¥
String email = parts[1];
// BUKITMKa€EMO METOJ JJIsl BUJIAJICHHS CTy/I€HTa
StudentDeleter studentDeleter = new StudentDeleter();
boolean isDeleted = studentDeleter.deleteStudent(email);
if (isDeleted) {
System.out.println("Cryaenta Buganeno ycmimso: " + email);
return "CTyzaeHTa BUaleHo ycmimHo!";

}else {

return "ITomuika npu BUAAICHH] CTyAeHTA.";
}
}else if (request.startsWith("DELETE_COURSE")) {
String[] parts = request.split(";");
if (parts.length 1= 2) {
return "Heipuwmii popmar 3anuty 11t BUAAICHHS Kypca.'";
}
String CourseName = parts[1];
// BUKJIIMKaEMO METOJI U BUIAJICHHS CTyACHTA
CoursesDeleter coursesDeleter = new CoursesDeleter();
boolean isDeleted = coursesDeleter.deleteCourse(CourseName);
if (isDeleted) {
System.out.println("Kypc Buganeno ycmimso: " + CourseName);

return "Kypc Buganeno ycmimHo!";
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}else {

return "[lomuika npu BUaaIeHHI Kypcy.";

¥
else if (request.startsWith("DELETE_GROUP")) {

String[] parts = request.split(";");

if (parts.length 1= 2) {
return "HeBipHuii opmat 3anuTy Ais BUAAICHHS Kypca.";

¥

String GroupName = parts[1];

// BukimkaeMo MCTOA MJIA BUAAJICHHA CTYACHTA

GroupDeleter groupDeleter = new GroupDeleter();

boolean isDeleted = groupDeleter.deleteGR(GroupName);

if (isDeleted) {
System.out.println("Ha3By rpynu Bugaieso ycminmao: " + GroupName);
return "Ha3By rpynu Bunaneno ycmimso!";

}else {

return "ITomuika npu BUIaICHHI TPYIA.";

¥
else if (request.startsWith("{")) { // [lepeBipka Ha JSON 3anut

System.out.println("Otpumanuii JSON 3amur: [" + request + "]");
try {
// TMlapcunar JSON
JSONODbject jsonRequest = new JSONObject(request);
System.out.println("Tlapcunr JSON 3amuty: " + jsonRequest);
/I O6pobka komauau DELETE STUDENT FROM_GROUP

if (jsonRequest.has("command”) &&
jsonRequest.getString(command”).equals("DELETE_STUDENT_FROM_GROUP")) {

// TlepeBipka mapametpis studentID Ta groupID
if (jsonRequest.has(""studentID") || 'jsonRequest.has(* 'grouplD")) {
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System.out.println("HeBipuauii ¢popmar: BincytHi studentID a6o groupID.");

grouplD.";
}

return "HeBipuuii popmat 3anuty: notpioHo BkazaTu studentID ta

int studentID = jsonRequest.getInt(*"studentID");

int groupID = jsonRequest.getint("grouplD");

System.out.printin("studentID: " + studentID + ", groupID: ™" + groupID +

")

StGrDeleter stGrDeleter = new StGrDeleter();

if (!stGrDeleter.isStudentExists(studentiD)) {

}

return "Cryaenta 3 ID " + studentID + " e ichnye.";

if (IstGrDeleter.isGroupExists(grouplD)) {

¥

return "I'pynu 3 ID " + groupID + " He icHye.";

boolean isDeleted = stGrDeleter.deleteStudentByID(studentID, grouplD);

return isDeleted ? "success" : "[Tomuika nmpu BUaJICHH] CTYIEHTa 3 TPYIH.";

¥

// O6pobka komannu DELETE GRADES

if (jsonRequest.has("grades") && jsonRequest.getString (“grades™).equals
("DELETE_GRADES")) {

/ IlepeBipka mapameTpis studentID Ta courselD

if (jsonRequest.has("'studentID") || 'jsonRequest.has(* 'courselD")) {

courselD.™;

}

int studentID = jsonRequest.getInt(*"studentID");

System.out.printin("HeBipawuii popmar: BincyTHi studentID a6o courselD.");

return "HeBipuuii popmat 3anuty: notpioHo BkazaTu studentID ta

int courselD = jsonRequest.getint("courselD");

System.out.printin("studentID: ™ + studentID + ™, courselD: ™ + courselD +"");

GradesDeleter gradesDeleter = new GradesDeleter();

if ('gradesDeleter.isStudentExists(studentID)) {
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return "Crynenra 3 ID " + studentID + " He icHye.";
¥
if ('gradesDeleter.isCourseExists(courselD)) {
return "Kypcy 3 ID " + courselD + " He icHye.";
¥
boolean isDeleted = gradesDeleter.deleteStudentByID(studentID, courselD);
return isDeleted ? "success" : "IloMuika npu BujalieHH1 CTyJeHTa 3 Kypcy.";
b
// SIx1o KoMaH/Ia He po3Mi3HaHA
System.out.println("HeBigoma xomanga.");
return "HeBigoma komanza abo ¢opmar 3anuty.";
} catch (Exception e) {
System.out.println("Tlomunika mpu 06po061i 3anuty: " + e.getMessage());
e.printStackTrace();

return "HeBimoma nmomwika mpu o0poO1i 3anury.";

¥
else if (request.startsWith("DELETE_TEACHERS")) {

String[] parts = request.split(";");
if (parts.length 1= 2) {

return "HeBipHuii opmat 3anury i BUAAJEHHS BUKIaAa4a.";

¥
String email = parts[1];
// BukimmkaeMo MCTOA JIA BUOAJICHHA CTYACHTA
TeachersDeleter teachersDeleter = new TeachersDeleter();
boolean isDeleted = teachersDeleter.delete Teacher(email);
if (isDeleted) {
System.out.println("Buxianaua Buganeso ycmimHo: " + email);
return "Buxiagava BuganeHno ycminrHo!";

}else {

return "TlomusIka npy BUAAIECHHI BUKiIagaJa."; }
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else if (request.startsWith("GET_TEACHERS")) {

// SIxkmio 3anmuT mictuth "GET _STUDENTS", BuknukaeMmo MeTOA /Uit OTPUMaHHS
CIIUCKY CTYCHTIB

TeachersTable teachersTable = new TeachersTable();

Obiject[][] teachData = teachersTable.teachtab(); // Orpumyemo MacuB CTyaeHTIB
// TlepeTBOpIOEMO MacuB CTYACHTIB B ¢popmat JSON

String jsonResponse = convertToJson2(teachData);

// Binnpasisiemo kitieHTy y ¢popmati JSON

out.printIn(jsonResponse);

out.flush();

return jsonResponse;

}else {

return "HeBigomuii 3anur.";
¥
} catch (SQLException e) {
e.printStackTrace();

return "[Tomunka npu miaKIrOYeHH] 10 6a3u qaHux.";

¥
private String convertToJson5(Object[][] gradesData) {

GradesManager gradesManager = new GradesManager();// [nimianizyemo MeHeKep s
noctyny 10 bJ{

StringBuilder json = new StringBuilder();

json.append("[");

for (inti =0; i < gradesData.length; i++) {
if (gradesData[1][0] == null) continue; // [Ipomyckaemo MOPOKH1 PSAKA

json.append("{");

json.append("\"studentID\":\""").append(gradesData[i][0]).append("\", );
json.append(“\"courselD\":\"").append(gradesData[i][1]).append("\", ™);
// OTpumyeMo iM's cTyieHTa Ta rpyn 3a ix 1D

int studentID = (int) gradesData[i][0];
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String studentName = gradesManager.getStudentNameByld(studentID);
json.append("\"studentName\":\""").append(studentName).append("\", );
int courselD = (int) gradesData[i][1];

String groupName = gradesManager.getCourseNameByld(courselD);
json.append(“\"courseName\":\""").append(groupName).append("\",");
int grade = (int) gradesData[i][2];
json.append("\"grade\":").append(grade);

json.append(“}");

// JolaeMo KoMy, JIHIIE SKIIO 1€ HE OCTaHHIN 00'eKT
if (i <gradesData.length - 1) {

json.append(",");

}
json.append("]™);
return json.toString();
}
private String convertToJson4(Object[][] stgrData) {

StudentGroupsManager studentGroupsManager = new StudentGroupsManager(); //
[Himianizyemo menemkep st octymy 10 b1

StringBuilder json = new StringBuilder();
json.append("[™);
for (inti = 0; i < stgrData.length; i++) {
if (stgrData[i][0] == null) continue; // TIpomyckaeMo MOPOKHI PSIKA
json.append("{");
json.append("\"studentID\":\'").append(stgrData[i][0]).append("\", ");

// OTpuMyeMoO iM'st CTyIeHTa Ta Tpymu 3a ix [D

int studentID = (int) stgrData[i][0];

String studentName = studentGroupsManager.getStudentsNameById(studentID);
int grouplD = (int) stgrData[i][1];

String groupName = studentGroupsManager.getGroupsNameByld(grouplD)
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json.append("}");
// loJaeMo KoMy, JIUIIIE SIKIIO 11€ HE OCTaHHIN 00'€KT
if (i <stgrData.length - 1) {

json.append(*,");

¥
json.append("]");
return json.toString();
¥
private String convertToJson3(Object[][] groupData) {
StringBuilder json = new StringBuilder();
json.append(“[");
for (inti = 0; i < groupData.length; i++) {
if (groupData[1][0] == null) continue; // [Ipomyckaemo MOPOKHI PAIKH
json.append(*{");
/ljson.append(*\"studentID\":\"*").append(studentsData[i][0]).append("\", ™);
json.append("\"GroupName\":\""").append(groupData[i][0]).append("\", );
json.append("\"Specialty\":\""").append(groupData[i][1]).append("\", ");
json.append(“\"enrollmentYear\":\""").append(groupData[i][2]).append("\"");
json.append("},");
b
// BugansieMo OCTaHHIO KOMY, SIKIIIO TaKa €
if (json.charAt(json.length() - 1) =="") {
json.deleteCharAt(json.length() - 1);
¥
json.append("1");
return json.toString();
¥
// MeTox 11t IepeTBOPEHHSI MacHBY JTaHUX CTYAEHTIB B JSON

private String convertToJson(Object[][] studentsData) {
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StringBuilder json = new StringBuilder();

json.append("[");
for (int i = 0; i < studentsData.length; i++) {

if (studentsData[1][0] == null) continue; // [IpomyckaeMo mOpoXHI PSIIKH
json.append("{");
/ljson.append(*\"studentID\":\""").append(studentsData[i][0]).append("\", ");
json.append("\"firstName\":\"").append(studentsData[i][0]).append("\", *);
json.append("\"lastName\":\"").append(studentsData[i][1]).append("\", ");
json.append("\"email\":\""").append(studentsData[i][2]).append("\", ");
json.append(“\"phone\":\"").append(studentsData[i][3]).append("\", );
json.append("\"birthDate\":\"").append(studentsData[i][4]).append("\", ");
json.append("\"enrollmentYear\":\"").append(studentsData[i][5]).append("\"");
json.append("},");

// BupansieMo OCTaHHIO KOMY, SIKIIIO TaKa €

}

if (json.charAt(json.length() - 1) ==",") {

json.deleteCharAt(json.length() - 1);

json.append("]");

return json.toString();

private String convertToJson2(Object[][] teachData) {

StringBuilder json = new StringBuilder();
json.append("[");
for (int i = 0; i<teachData.length; i++) {

if (teachData[i][0] == null) continue; // [IponyckaeMo MOPOKHI PAIKH
json.append("{");
/ljson.append(*\"studentID\":\"*").append(studentsData[i][0]).append("\", ™);
json.append("\"lastName\":\""").append (teachData[i][1]).append("\", ");
json.append("\"email\":\""").append( teachData[i][2]).append("\", ");
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json.append("\"department\":\""").append (teachData[i][4]).append("\", ");
json.append("},");
}
// BI/II[aJ'I}I€MO OCTAaHHIO KOMY, SAKIIO TaKa €
if (json.charAt(json.length() - 1) =="") {
json.deleteCharAt(json.length() - 1);
}
json.append("]™);
return json.toString();
}
private String convertToJsonCourses(Object[][] courseData) {

CoursesManager coursesManager = new CoursesManager(); // [Himianizyemo MeHeKep
st joctyny 110 b1

StringBuilder json = new StringBuilder();

json.append(“[");

for (int i =0; i < courseData.length; i++) {
if (courseData[i][0] == null) continue; // IIpomyckaeMo MOPOKHI PSIKA
json.append("{");
json.append("\"courseName\":\"").append(courseData[i][0]).append("\", ");
json.append(“\"description\":\""").append(courseData[i][1]).append("\", ");
json.append("\"credits\":").append(courseData[i][2]).append(*, *);
// OTpuMyemMo iM's Ta TIpi3BUIIE BUKIagada 3a [ID
int teacherID = (int) courseData[i][3];
String teacherName = coursesManager.getTeacherNameByld(teacherID);
json.append("\"teacherName\":\"").append(teacherName).append("\"");
json.append("},");

b

// BugansieMo OCTaHHIO KOMY, SIKIIIO TaKa €

if (json.charAt(json.length() - 1) =="") {

json.deleteCharAt(json.length() - 1); }

ITC.4K1.0124.03-T13

3MH.

ApK. Ne dokym. Midnuc |\dama

ApK.

131




json.append("]");

return json.toString();

Konx xnmacy db dekanat

package org.example;
import java.sgl.Connection;
import java.sgl.DriverManager;
import java.sql.SQLException;
public class db_dekanat {
/lprivate static final String URL = "jdbc:mysql://192.168.100.119:3306/ElectronicDean";
private static final String URL = "jdbc:mysql://192.168.100.131:3306/ElectronicDean";
private static final String USER = "admin";
private static final String PASSWORD = "sashal575";
public static Connection getConnection() throws SQLException {
return DriverManager.getConnection(URL, USER, PASSWORD);
b

// 3aKpUTTA 3'€ THAHHS
public static void closeConnection(Connection connection) {
if (connection !'=null) {
try {
connection.close();
} catch (SQLEXxception e) {

System.out.println("TTomunka npu 3akputTi 3'eqnanus: " + e.getMessage());

Kon xmacy db_log
package org.example;

import java.sgl.Connection;
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import java.sgl.DriverManager;
import java.sgql.SQLEXxception;
public class db_log {
/lprivate static final String URL = "jdbc:mysql://192.168.100.119:3306/mysite"™;
private static final String URL = "jdbc:mysql://192.168.100.131:3306/mysite";
private static final String USER = "admin";
private static final String PASSWORD = "sashal575";
static {
try {
// THimiamizanis apaBepa
Class.forName("com.mysql.cj.jdbc.Driver");
} catch (ClassNotFoundException e) {

System.out.println("Tlomwmika npu 3aBaHTa)KeHH1 apaiiBepa: " + e.getMessage());

}

// OTpumaHHs 3'€THAHHS 3 0a3010 TaHUX
public static Connection getConnection() throws SQLException {
return DriverManager.getConnection(URL, USER, PASSWORD);
}
// 3akpUTTA 3'€ THAHHS
public static void closeConnection(Connection connection) {
it (connection !=null) {
try {
connection.close();
} catch (SQLEXxception e) {

System.out.printin("Tlomunka npu 3akputTi 3'eqHanHs: " + e.getMessage());

Kon xmacy Client
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package org.example;
import javax.swing.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.io.*;
import java.net.Socket;
import java.security.MessageDigest;
import java.security.NoSuchAlgorithmException;
public class Client {
private static final String HOST = Configuration.HOST;
private static final int PORT = Configuration.PORT;
private static boolean isLoggedIn = false;
// Meton niist XelryBaHHs aposis
private static String hashPassword(String password) {
try {
MessageDigest md = MessageDigest.getinstance("SHA-256");
byte[] hash = md.digest(password.getBytes());
StringBuilder hexString = new StringBuilder();
for (byte b : hash) {
hexString.append(String.format("%02x", b));
¥
return hexString.toString();
} catch (NoSuchAlgorithmException e) {

throw new RuntimeException("Ilomuika xenryBanus napois”, e);

}
public static void main(String[] args) {

JFrame frame = new JFrame("Kmient");
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
frame.setSize(300, 200);

JPanel panel = new JPanel();
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frame.add(panel);
JTextField emailField = new JTextField(20);
JPasswordField passwordField = new JPasswordField(20);
JButton loginButton = new JButton("Bxin");
JButton registerButton = new JButton("Peectparis");
panel.add(new JLabel("Email:"));
panel.add(emailField);
panel.add(new JLabel("Ilapoms:"));
panel.add(passwordField);
panel.add(loginButton);
panel.add(registerButton);
// O6pobHuK moaii myst kHonku "Bxin"
loginButton.addActionListener(e -> {
try {
// THimami3anis miaKIIYeHHS 10 CEpBEpa
ServerConnection.initialize(HOST, PORT);
Socket socket = ServerConnection.getSocket();
PrintWriter out = ServerConnection.getOut();
BufferedReader in = ServerConnection.getin();
String email = emailField.getText();
String password = new String(passwordField.getPassword());
// XenryeMo BBeJICHHIA TAPOJIb TIEPE/T BiIPABKOIO
String hashedPassword = hashPassword(password);
out.printin("LOGIN;" + email + ;" + hashedPassword);
// YuTaHHS BIANOBIAL 3 CEpBEpY 3 TaltMayTOM
String response = in.readLine();
it (response == null) {

JOptionPane.showMessageDialog(frame, "Uac Ha 3'eqHaHHS BUYEpHaHo.
Capo0yiite mie pas.");

return;
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JOptionPane.showMessageDialog(frame, response);
if ("Bxin ycnimmawuit!".equals(response)) {
isLoggedIn = true;
SwingUtilities.invokeLater(() -> {
frame.setVisible(false);
frame.dispose();
MenuForm menuForm = new MenuForm();
menuForm.setVisible(true);
b
}else {

JOptionPane.showMessageDialog(frame, "HeBipHuii j10riH 41 napoiis");

¥
} catch (IOException ex) {

ex.printStackTrace();

JOptionPane.showMessageDialog(frame, "IlomMmuiika mpu migkiIt0OueHHI 10 CepBepa:
" + ex.getMessage());

¥
b
/I O6pobHuK moii 11 kKHOonKH "Peectpartis”
registerButton.addActionListener(e -> {
// BinKpuTH HOBE BIKHO JUIsl peecTparii
new RegistrationForm(HOST, PORT);
b;

frame.setVisible(true);

¥
public static boolean isLoggedIn() {

return isLoggedIn;

Kon xmmacy Configuration
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package org.example;

public class Configuration {
public static final String HOST ="192.168.186.147";
/Ipublic static final String HOST ="192.168.99.122";
public static final int PORT = 12345;

Kon xmacy ServerConnection
package org.example;
import java.io.*;
import java.net.Socket;
public class ServerConnection {
private static Socket socket;
private static PrintWriter out;
private static BufferedReader in;
private static String host; // Anpeca cepBepa
private static int port; // IlopT cepBepa
public static void initialize(String serverHost, int serverPort) {
if (host == null && port ==0) {
host = serverHost;
port = serverPort;
System.out.println("TlapameTpu cepsepa iHimiamizoBani: " + host + ":" + port);

}else {

System.out.println("Cepsep Bxe iHimiamizoBano: " + host + ":" + port);

¥
public static Socket getSocket() throws IOException {

if (host == null || port == 0) {

throw new IllegalStateException("Cepsep He iHimianizoBaHo. BukopucToByiiTe MeTo
initialize().");

}
if (socket == null || socket.isClosed()) {
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System.out.println("Cnpo6a miaxiroueHHs a0 cepsepa: " + host + ":" + port);
socket = new Socket(host, port);
System.out.println("IligkarouenHs 1o cepsepa ycmimHe!");
out = new PrintWriter(socket.getOutputStream(), true);
in = new BufferedReader(new InputStreamReader(socket.getInputStream()));
System.out.println("CTBopeHO MOTOKM BBEACHHS/BUBEACHHS.");

}else {

System.out.println("[loBTOpHE BUKOPUCTAHHS iCHYI0YOr0 cokera.");

}

return socket;
}
public static PrintWriter getOut() throws IOException {
if (out ==null) {

throw new IllegalStateException("Coxker He iHimiai3oBanuii. BukopucroByiite
getSocket().");

}

return out;
¥
public static BufferedReader getIn() throws IOException {
if (in==null) {

throw new IllegalStateException("CoxkeT He iHimiani3oBanuii. BukopucroByiite
getSocket().");

¥

return in;

}

public static void closeConnection() {
try {
if (socket = null && !'socket.isClosed()) {
System.out.println("3akputTs 3'eJHAHHS 3 cepBEpPOM...");
socket.close();

System.out.printin("3'exnanns ycminiHo 3akpuro.");
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} catch (IOException e) {

System.err.println("Ilomunka npu 3akputTi 3'enHanHs: " + e.getMessage());

Konx knacy SecureEncryption

package org.example;
import java.security.SecureRandom;
import java.util.Base64;
import javax.crypto.Cipher;
import javax.crypto.SecretKey;
import javax.crypto.SecretKeyFactory;
import javax.crypto.spec.lvParameterSpec;
import javax.crypto.spec.PBEKeySpec;
import javax.crypto.spec.SecretKeySpec;
public class SecureEncryption {

public SecureEncryption() {

}

public static SecretKey generateKeyFromPassword(String password, byte[] salt) throws
Exception {

SecretKeyFactory factory =
SecretKeyFactory.getinstance("PBKDF2WithHmacSHA256");

PBEKeySpec spec = new PBEKeySpec(password.toCharArray(), salt, 10000, 256);

return new SecretKeySpec(factory.generateSecret(spec).getEncoded(), "AES");

}

public static String encryptAES(String data, String password) throws Exception {
SecureRandom secureRandom = new SecureRandom();
byte[] salt = new byte[16];
secureRandom.nextBytes(salt);
byte[] iv = new byte[16];
secureRandom.nextBytes(iv);
SecretKey key = generateKeyFromPassword(password, salt);
Cipher cipher = Cipher.getinstance("AES/CBC/PKCS5Padding");
IvParameterSpec ivSpec = new IvParameterSpec(iv);
cipher.init(1, key, ivSpec);

byte[] encryptedData = cipher.doFinal(data.getBytes());
byte[] result = new byte[salt.length + iv.length + encryptedData.length];
System.arraycopy(salt, 0, result, 0, salt.length);

System.arraycopy(iv, 0, result, salt.length, iv.length);
System.arraycopy(encryptedData, 0, result, salt.length + iv.length, encryptedData.length);
return Base64.getEncoder().encodeToString(result);

}
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public static String decryptAES(String encryptedData, String password) throws Exception {
byte[] encryptedBytes = Base64.getDecoder().decode(encryptedData);
byte[] salt = new byte[16];
byte[] iv = new byte[16];
System.arraycopy(encryptedBytes, 0, salt, 0, salt.length);
System.arraycopy(encryptedBytes, salt.length, iv, 0, iv.length);
byte[] encryptedMessage = new byte[encryptedBytes.length - salt.length - iv.length];
System.arraycopy(encryptedBytes, salt.length + iv.length, encryptedMessage, O,
encryptedMessage.length);
SecretKey key = generateKeyFromPassword(password, salt);
Cipher cipher = Cipher.getInstance("AES/CBC/PKCS5Padding");
IvParameterSpec ivSpec = new lvParameterSpec(iv);
cipher.init(2, key, ivSpec);
byte[] decryptedData = cipher.doFinal(encryptedMessage);
return new String(decryptedData);

Kon xmacy ConfigReader
package org.example;
import java.io.FilelnputStream;
import java.io.lOException;
import java.util.Properties;
public class ConfigReader {

private static final String CONFIG_FILE = "S:\\Kpunrorpadis\\Java\\1\\config.properties";
// BigHOCHM# IIIAX 10 KOHDIrypariitHoro danty

// Yntae 3nauennss MASTER KEY 3 kongirypauiiinoro ¢aitry
public static String getMasterKey() {
Properties properties = new Properties();
try (FilelnputStream fis = new FilelnputStream(CONFIG_FILE)) {
properties.load(fis);
String masterKey = properties.getProperty("MASTER_KEY");
if (masterKey == null) {

System.out.println("Kntou MASTER KEY He 3Haiineno B koH}pirypauiitHomy
daiimi!");

return null;

¥
return masterKey; // Orpumyemo 3nauennss MASTER KEY
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} catch (IOException e) {

System.out.println("Tlomuika npu 3untyBaHH1 KOH}Irypamiiaoro ¢airy: " +
e.getMessage());

e.printStackTrace();

return null; // TloBeptaemo null, sik1io HEe BIaeThes 3UnTaTh Paiin
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JOAATOK [ Ilpukiaan podoTu nporpaMmu

MpizEnme:

Email:

Mapone:

Tenedon:

Oara Hapoo#erHa (YYYY-MM-DD):|1999-09-15

AQmMiHICTpaTop

CucTemun

1@gmail.com

+3801010710101

JapeecTpyBaTMcA

Puc. JI.1. — Peectparist kopuctyBaua MeToJ oM XemryBaHHs SH-256

| £ Knient — O *

Email: |1@gmail.cnm |

Maponk:

Bxin PeecTpauin

Puc. J1.2. — Bxix B cuctemy

| £ Menro - O X
CryaeHti Buknagaui Ancupnaidm = Migcynakm Buxig,
BigpuTa dopamy cTyIAeHTIB
JogaTh cTYZeHTa
Puc. JI.3. — MeHnto nporpamu
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Joaatv enknagaqa

First Name: Bitaniii
Last Name: KyzHeuos
Email: vykl10@gmail.com
Shone: +380507560709
Department: IMIT
FirstName LastName Email Phone Department
Mukona Cemenoe kl1 @gmail.com + 380507560714 ||M|T
HKyqokr H it klZ@gmail.com +380507560703 |IMIT
Cepreeea BikTopia kl3@gmail.com + 380507560701 ||MIT
JoHuenko CeiTnana kl4@gmail.com +380507560702 |IMIT
CeiTnaHa [Mepencnaeceka kI3 @gmail.com + 380507560704 |IMIT
Bonogumup MaTicscbrmii kl6@gmail.com +380507560705 |IMIT
Onera Craarina kI7@gmail.com + 380507560706 |IMIT
enHagin MoruneHwi kl3@gmail.com + 380507560707 |IMIT
Jina BoHaapeHko kI3@gmail.com + 380507560708 |IMIT
Biraniit KyzHeuos kI10@gmail.com + 380507560709 ||M|T
Puc. /1.4. — lonaBaHHs BUKJIajga4ya
|£| PeecTpauis — O >

IM"A: AOQMIHICTpaTop

Mpizenwe: CHCTEMK

Email: E@Qmail.com

Mapone: Il

Tenedon: +380101010101

Nata HapomxeHHA (YYYY-MM-DD):[1999-09-15

JapeccTpyBaTHCA

Puc. I[S — PCECTpaIIiSI KOpUCTyBa4da 3a AOIMOMOTI'OIO BJIAYHOT'O MCTOAY 3aXUCTY

I1apoJIiB
b (98 AgMiHicTpaTop  Cuctemu  1@gmail.com  bbcSess le 106c6dodadosdd 186454c2fcba3cT ... +380101010101
100 AnMiHicTpETOp  CucTemu  2@gmail.com  +5ZhVzQbal YvuDyhY 74kDC 19/62hHWR 7BUH4...  +380101010101
HuLL S HuLL ] [HuLL | [HuLL ] [HuLL |

1999-09-15

1999-09-15

2025-03-24 07:37:45

2025-03-24 08:18:59

Puc. 1.6. — 3ammdpoBani 1aHi METOAOM Xell (PYHKIIi Ta BJACHUM METOI0M
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