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pO3paxyHKy 4YacOBMX MPOMDKKIB  JiIsl aBTUMATHU30BAHOI CHUCTEMHU TECTyBaHHS,
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MeToau pgocCHigKeHHS — METONM TPOCKTyBaHHA 0a3 JaHUX, METOIU
MIPOEKTYBaHHS aBTOMATU30BAHUX CUCTEM, METOJIU PO3POOKH aJITOPUTMIB.

Pe3yabTaTH — peai30BaHUI aJaNTUBHUN aJTOPUTM PO3PaxXyHKY UYaCOBUX
MIPOMIXKIB, CHCTEMa TeCTyBaHHS Ha 0a3i mecemxepy Tenerpam. byia ocBoena podota
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JAHUX, 3AIIUT
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BCTYIl

[Tnarpopma Tenerpam[1] - sindeThCI HEKOMEPLIMHUM MPOEKTOM IO MAa€
TaKOX BIIKPUTHI BuXimHu#M kof. Tenerpam kpocmiaTdhopMeHuil, TOMy HOTO MOXKHA
BIJIKPUTH Ha JICKUJIbKaX pi3HUX JeBaricax OcoOIMBICTRIO MECEHKEPY € HasBHICTH Bot

API[3], mo Moxe peanizoByBaTH JIOTIKY JIJIsl HATMCAHHS OOTIB.

boru[2] - cnemiameHi akayHtm B Telegram, cTBopeHi JuIsi TOro, mMI00
aBTOMAaTUYHO OOpOOJATH Ta BIANPABIATH MOBIAOMIICHHS. 3BHYaliHI KOPUCTYyBaul
Ma€Thb MOXJIMBICTh B3a€MOMISATH 3 aKKayHTaMU OOTIB 3a JOMOMOIOI0 MUTTEBHUX
MOBIJJOMJIEHD, 10 BIJIPABJISAIOTHCS Yepe3 IpynoBl ado 3BUYAiiHI yaTh. Jlorika 6orta
KOHTpoJitoeThbes 3a gonomororo HTTPS 3anutiB no Hamoro API mis momrykoBux
poOoTiB. OcobmuBicTh poOOTH OOTAa - MPUHIMI 3alUT-BIANOBIAL, OOT pearye Ha

HaJlicJIaHe oMY TTOB1IOMJICHHSI, 00po0JIsie HOro Ta HaJICUJIa€ OMY BiITOBIIb.

B xoxa1 poGoTu O0yzie peanizoBaHO aJanTUBHUNA aJITOPUTM PO3PAXyHKY YaCOBUX
MPOMIKKIB JII1 aBTOMAaTHU30BAaHOI CHUCTEMH TECTyBaHb CTYJIGHTIB Ha OCHOBI
iHTepdeiicy 00Ta. AJITOpUTM Ma€ aanTyBaTUCS JI0 IMIBUIAKOCTI MPOXOJKEHHS TECTY

PI3HUMH CTyJ€HTaMU, BIDHOCTI BUKOHAHHS 3aBJIaHHS.

JlonaTok Oyzie BUKOPUCTOBYBATHCS AJIsl IPOBE/ICHHS TECTyBaHHs CTYJEHTIB Ha
NIArOTOBYMX Kypcax Ta y HaBYaIbHOMY HPOLEC]. 3a TOMOMOTOI0 aJITOPUTMY CTYACHTH
OyqyThb BUKOHYBaTH 3aBAaHHS y ONTHUMAJbHUN 4Yac JJii YHUKAHHS HaJAMIPHOTO

CIIOKMBAHHS Hacy.



1. IH®OPMAIIMHHUH OIJIA

1.1. Honsarra CYBJ/. Moaeai 6a3 ganux. Peasuiiina Moaesib

Cucrema kepyBanns 60azamu qanux[20] (CYB/) [4] — Habip B3aEMOIOB'sI3aHUX
JaHWX, SKi Ha3WBaIOThCs 0a3010 JAHWX, a TaKOXK Habip MporpamM Jisli MOKIMBOTO
JTOCTYITy 10 IHUX JaHuX. Hamae MOKIMBOCTI OHOBJICHHS, CTBOPEHHS, TOIIYKY 1

30epeKeHHS TaHUX y 0a3ax JaHuX 13 KOHTPOJIEM JIOCTYITY J10 30epekeHol 1H(popmaIrii.

MoxmuBocti CYB/;
1. € MOoxIUBICTh cTBOpeHHs b/l
2. Mae HagaBanau IOCTYM JI0 Omepalliii BCTaBKU, BUIAJICHHS, OHOBJIICHHS Ta

yuTaHHs 1Hpopmanii 3 b1
3. € MOXJIMBICTh HaJIaBaTH KOPUCTYBauyaM KOHTPOJbOBaHUU Joctyn A0 bJ]

Mopenb 0a3u gaHux|[S] - TUN MOJENI JaHUX, KA BU3HAYAE JIOTIYHY CTPYKTYpPY
0a3u JaHUX 1 MPUHIMIIOBO BU3HAYAE, SIKUM YWHOM JIaHI MOXYTh OyTH 30€peKeHi,
oprasizoBati 1 00po6seHi. HaiiOuib nonyJasspHUM MPUKIAI0M MOJeN 0a3u JaHUX €

pestsiiiiiHa MOJIeTb, sSIka BUKOPUCTOBYE TaOTUYHUI (popMar.

VY CcBITI TeXHOJOTiM 0a3 JMaHWX ICHYE JBa OCHOBHHMX HampsaMku[6]: SQL i
NoSQL, pensiitHi Ta HepensiiiHi 0a3u naHux. BiIMIHHOCTI M1’)K HUMU TIOJIATAIOTh B
TOMY, SIK BOHHM CIIPOEKTOBaHI, SIKI THUIOW JaHUX MIATPUMYIOTh, SIK 30€piraroThb

1H(DOopMarrito.

1. Pensmitini  BJ[[7] 30epiraroTh CTpyKTypoOBaHI [aHi, SKi 3a3BHYai
MPEACTABIAIOTh O0'€KTH peanbHOro cBiTy. Lle MOXyTb OyTH, CKaXiMO, KOPOTKI
BITOMOCTI PO JIIOJUHY, a00 MpO TOBapu Yy KOIIMKY B MarasuHi, 110 3rpyIoBaHi B

TabnuIsiX, popMat TOBapiB, B TOM Yac, 3aJIaHUN YK€ Ha €Talll MPOCKTyBaHHS CXOBHUIIIA.

[TpuurHM, K1 MOXKYTh OCITYXKUTH TPpUBOIOM i BUOopy SQL-6a3u:
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1. HeoOxignicte BukonyBatn Bumoru ACID, a came - aToMapHICTb,
HECYTEPEWINBICTh, 130JbOBAHICTh Ta JIOBTOBIYHICTH. lle momomarae 3mMeHIIHUTH
HMOBIPHICTB HeTepe10auyBaHOl MOBEAIHKN CUCTEMH 1 3a0€3MEeYUTH HUTICHICTh JTAaHUX

y 0as3i.

2. OcCHOBHa CTPYKTypa JaHUX He OyJe 3MIHIOBATHUCh, a JaHI MOXKIJIUBO

CTPYKTYpPYBAaTH.

SQL-6a3u MOKyTh OyTH 3aCTOCOBaHI B IPOETaX TAKOTO THUITY:
1. Bumoru 10 JaHUX MOXIIMBO 3HATH 3a3/1aJ1€T1/1b.

2. TexHosoris moBuHHA OyTH HajiliHa 1 J00pe pexoMmeHjoBaHa. 11[00
MOXHa OyJIO PO3paxoOBYBaTH Ha JOCBIT OCBIUEHHMX PO3POOHUKIB, a HEJOJIKUA OYyJH

B1JIOM1 TOTIEPETHBO.
3. [{imicHICTh JaHUX MPIOPITETHA.
1.2. Omuc CYBJ MariaDB

MariaDB[20] ¢aktuuno - ue Bigramyxenns Bix CYBI MySQL, 1o
po3pobsieThes cibHOTORO M JtireH3ier0 GNU GPL. Po3po6ka ta miarpumka
caiita MariaDB 3aiiicHioe komnanisg MariaDB Corporation Ab 1 pona MariaDB
Foundation. ITomToBXOM 10 CTBOPEHHS CTaja HEOOXIAHICTH 3a0e3MeueHHs
ButbHOrO crarycy CYB/[, Ha mporuBary mnosituui JjineH3yBaHHs MySQL
komnaniero Oracle. Cuctema ninien3yBanHs MariaDB 3000B's13ye y4acHUKIB,
Oaxkarouux aoAatu cBiil koJ B ocHOBHY rinky CYBJl, oOmiHOBaTHCS CBOIMHU
aBTopchkuMu mnpaBamu 3 MariaDB Foundation g oxopoHu mineH3sii 1

MOKJIMBOCTI CTBOPIOBATH KPUTHYHI BUMpaBieHHs 1t MySQL.

Bona noBHicTio cymicHa 3 MySQL, 1 mpekpacHO mMiAXOAUTh B SIKOCTI 3aMiHH,

TOMY 1110 ITOBHICTIO BIJMOBIA€ K HAO1p KoMaHI, Tak 1 API.

Oco0JIMBOCTI:



1. Cucrema npartoe mBUJIKO.
2. [HuKaTopu naayTh BaM 3HATH, SK OOPOOIISETHCS 3aITHT.
3. PosmmproBana apxiTekTypa 1 IUIariHU JI03BOJISIIOTH HAJIAIITOBYBATH

IHCTPYMEHT BIJIMTOBIAHO J0 BalIuX MOTpPeO.

4, MudpyBanHs € B Mepexi, cepBepi 1 Ha piBHI AOJATKY.

S. Pymiiii 1oCUTh HOBHI, TOMY MOKH HEMa€ HISIKUX TapaHTId MOJAIbIINX
OHOBJICHb.

6. SIk 1 B OaraThoX I1HIIMX OE3KOIITOBHHMX 0Oa3ax MaHHUX, BaM JIOBEIETHCS

IJIATUTH 32 TATPUMKY.

1. Ineanpna sk anprepHatuBa MySQL, skmo MySQL He BiamroBye 3

AKUXOCH IIPUYHH.

MariaDB sBnserscs Bigranymkenasm CYBJ] Mysql, sika Mae B mepeBasi Ti kK
XapaKTePUCTHKU 1 0COOJIMBOCTI, aje, JineHsito Ha Mysql Bukymmma Oracle[8] i
JaCTKOBO BHMITYCKA€TbCS 3TITHO CBOIX JIEH31M, HatoMmicTh MariaDB — moBHIicTIO
oeskomroBHa CYB/] 3 BiIKpUTUM BUXIAHUM KOJOM. I, IK HOBE BIJAraiay »KCHHS Bij
Mysql[9], MariaDB[10] wacrime Bunyckae cBoi oHoBiIeHHs. MariaDB 3apa3 ctpimko
PO3BHUBAETHCS 1 Ma€ OLIBIIE MOXKIUBOCTEH. L1 MOXKIMBOCTI CTOCYIOTHCS ONTHMI3AIIii,
MNOJIMNIIEHHS PoOOTH 3 maM'sTTio, 1 0Oararo iHIIOro. 3riJHO MOMNEPEIHbOrO,
MariaDB[11] sBnserbess motpioHOor0o CYBJ] mist manoro mpoekty. Takok, MOKHA
0/1aTh, 1O 11 MOMabIly peani3aiiro cxemu Ha mianekTi SQL MokHa 3 JEerKicTo
nepedecty Ha MySQL CVYB/I, amke CHHTaKCUC 3aIMIIAETHCS TUM Ke. Tomy
opierroBanoro CYB]] mist po3poOku siBisietbest MariaDB[12]. Takoxx MariaDB, sik i
MySQL ycminHO 1HTErpyroThCsi 3 MOBOI mporpamyBanHs Java. [[ns MariaDB
npucytHii JDBC driver, mo pobuts omeparii 3 64 13 mporpamu Oe3neYyHUMHU Ta

HaIIHHUMHA.



1.3. Onuc 0CHOBHHX MOB IPOrPpaMyBaHHS

C++ — me moBa mporpaMmyBaHHs BHcokoro piBHs[20], ska miaTpumye IeBHI
napajurMy TPOrpaMyBaHHS: y3arajibHEHOI, 00'€KTHO-OPIEHTOBAHOI Ta MPOIEAYPHOI.
MoBa sIK TpaBWJIO 3aCTOCOBYETHCS [IJISI CHCTEMHOTO IMPOTpaMyBaHHS, HaIMCAHHS
JpaiiBepiB, BACOKOMPOAYKTHUBHUX ITPOTpam, 1o Oy IyTh BAKOHYBaTUCH Ha cEpBEPi a00

K KJIIEHTCHKOMY KOMIT I0TEepi.

C# — MoBa mporpamyBaHHS, SKa SIBJIIIETbCA O00'€KTHO-OPIEHTOBAHOW, 3
0e3MeyHo0 CHCTeMOI0 Turi3alli, po3pobiena s minatdopmu NET. IlepeBaroro
JTAHOT MOBH € Te€, 1110 PO3MIP BUX1THUX MPOTPAMHUX MPOAYKTIB € BITHOCHO HEBEITUKUM
1 He nmoTpedye noaaTkoBUX 010moTek s 3anycky. Cunrakcuc C# 6mmspkuit 1o C++
1 Java. MoBa Mae CTpory CTaTH4HY THUII3allil0, MEPEBAHTAXKEHHS OINEpaTopiB,
BKa31BHUKM Ha (PYHKIII-WICHM KJIACiB, MOJ1i, BJIACTUBOCTI, BUHATKH, KOMEHTapi y
dopmari XML. OcHoByrounch Ha CBOiX momnepenHukax — MmoBax C++, Delphi 1
Smalltalk — C# Bukigrouae aeski MOTEHLIMHO HECTAOIBHI JIOIrYHI MOJEHTI, SK

MHOXHWHHC CITIaIKYBaHH: KJIaciB.

Java[13] — takok 00'eKTHO-Opi€EHTOBaHA MOBA IIPOTPaMyBaHHS BUCOKOIO PiBHS,
yTIM BOHA NMPOEKTYBaJaCh CaM€ y TaKiid Mmapagurmi BiJ caMOro CBOro CTBOpeHHs. B
bOMY BOHA BUTIHO BiJpi3HS€ThCS B C++, sKui, 3 MIpKyBaHb CyMICHOCTI, Ma€
Oarato ycrmaakoBaHHMX elieMeHTiB mporeaypHoi moBu C. Java[l4] y Benukidd wmipi
3ano3uuniia cuatakcuc 13 C 1 C++, Hanpukiaa, 00'€eKTHY MOJENb OyJI0 IEPEUHSTO 13
C++, xoua 1 gompanboBaHO. ApPXITEKTYpHO Oyia yCyHyTa MOXKIIUBICTH MOSIBU PSAY
KOH(DITIIKTHUX CUTYAIlii Ta OYJIO CIPOIIEHO CaM MPOIIeC pO3poOKH MporpaM 00'€KTHO-
opienroBanux[15]. Psn miit, sxi B C/C++ maroTh OyTH BUKOHAHI MPOTPaMiCTOM,

JOPYYEHO B java BipTyasbHii Mamuui JVM[16].
1.4. Tlonsarrsa aaropurmy. Heiiponnux mepex. IEI-TexHosioris

AJITOpUTM — 1€ CKIHYEHHA TOCIIIIOBHICTh YITKO BU3HAYCHUX, PeaTi30BaHUX Ha

KOMM'IOTEepl 1HCTPYKIIM, $SK TMpaBWwio, JJIsg BUPIIMICHHS Kiacy 3aaad abo s
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oOUHrCIIeHHs. AJITOPUTMH 3aBXKIU OJHO3HAUHI 1 BUKOPHUCTOBYIOThCS SIK CIienuQikarii
JUTSI BUKOHAHHS PO3paxyHKiB, 0OpOOKHU TaHUX, aBTOMATU30BAHUX MIPKyBaHb Ta 1HIITUX
3aB/IaHb.

Heiiponni mepexi[18] (NN), - e o0uncaroBaabHI CUCTEMH, SKi HEYITKO HATXHECHHI
010JI0TIYHUMU HEWPOHHHMHU MEpEeKaMH, IO CKJIaJaloTh MO30K TBapuH. [ nuboke
HABYAHHS € YaCTHHOIO OUIbII IIMPOKOTO CIMEWCTBA METO/IB MAIIMHHOTO HABYAHHS,
3aCHOBAaHMX Ha IITYYHUX HEHPOHHUX MEpEkax 3 PENpe3eHTATUBHUM HABUAHHSIM.
['muboke HaBYaHHS JO3BOJIIE HABYATU MOJENb NepeadadaTd pe3yibTaT Io Habopy
BX1IHUX JJaHUX. [ 0JIOBHOIO OIMHULIEIO SABJISIETbCA HEMpoH, Heilponu 3rpynoBaHi B Tpu
pPI3HMX THUIM IIapiB: BXIJHUW IIap; NPUXOBaHWW IIap (WIapH); BHUXIJHUK MIap.
BUIAJKY MU HE MATUMEMO CTUIBKU JITAHUX, SIKUX cUcTeMa oTpeOye 11t HaByaHHsL. [EI-
TexHoJIoT1A[19] monsirae 'y TpaHcdopmailii anpiopHOro B 3araJbHOMY BHUIIAIKY
HEYITKOTO PO3OUTTS MPOCTOPY O3HAK J0 YITKOTO PO3OUTTS KJIACIB €KBIBAJIEHTHOCTI 3a
JOTIOMOTOI0  ITepalliiHOI0  ONTHUMI3alll€l0  mapaMeTpiB  (DYHKI[IOHYBaHHS
iH(popmariiiHoi cuctemu. OcHOBHa i7es HaBuaHHs 3a IEI-TexHomoriero mossirae B
MOCTIAOBHIA  HOpMasi3alii BXIZIHOro MarematuyHoro onucy IC  nuisxom
H1JIeCOpsIMOBaHO1 TpaHchopMallii anpiopHUX TadapuTIB PO3KUIY peanizaiiid o0pasis 3
METOI MaKCHUMaJbHOTO iX 3aXOIUICHHS KOHTEWHEpaMH BIJIMOBIAHUX KaciB, MO

BiJI0yIOBYIOTHCS B pajiialbHOMY 0a3uci y Ipolieci HaBUYaHHS.
1.5. ITocraHoBKa 3agaui

ABTOMaTH30BaHa CHCTEMa TECTyBaHHS peaiizoBaHa Ha MoBi Java,
inpopmMmariiina cuctema crnpoektoBana B CYBJl MariaDB. Ilpu mnpoxomkeHHi
TECTyBaHHS CTYACHTY [A€ThCA TIEBHUM Yac HA BUKOHAHHA 3aBlaHHsA (32
3aMOBYYBaHHSM — 5 XBWJIHMH), HaJIaJli, 3 MPOXOHKCHHAM TECTY 1HIIMMH CTYACHTaMH,
CUCTEMa TIOBMHHA aJanTyBaTH dYac, SKWH HANA€TbCS JUJIT BHKOHAHHS 3aBJaHHS,
aanTyBaTH 3TITHO JO0 TOMEPEIHIX pe3yibTaTiB, TOOTO 3a SIKUW dYac CTYJEHTI

B1IMOBIAaM 200 YU BIJIMOBIAJIA BIPHO.
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OcHOBHa JIOTiKa OMUCYETHCS SIK: 3aITyCKOM KypaToOpOM TECTY JUIsl TPYIIH, a IIOTIM
POXO/KEHHS KOXKHUM CTYJIEHTOM OKPEMO TeCTy, depe3 aianor 3 6orom. [lapanensHo
KypaTop MOXeE TeperisgaTd pe3yJNbTaTh MPOXOUKEHHS TECTYBaHHS TPYIIOH0.

PO3FJI$IHYTI/I BHUMOT'HM MOXXHAa I[eTaJ'IBHiHIC:

1. KopuctyBau B mpotieci peecTpailii IOBUHEH BKa3aTH CBOE 1M 5

2. AJIMIH CTBOPIOE TPYIy AJIA CTYJEHTIB 1 Ha3Ha4yae KypaTopiB Ui L€l
IpymH.

3. VY kyparopa € MOXJIUBICTh CTBOPHUTH TECT JJIS CTYJEHTIB, MOOAYUTH

CIIUCOK CBOIX CTBOPCHHUX TGCTiB, IMIOYHNHATH TCCT IJIA I'PYIIU 1 TOOAYHTH SIK CTYACHTH

MPOUIILIMN TeCT 3 Oamamu.

4, [Ticns mowaTKy TecTy KypaTopoM, CTYJISHT TpYIH MaE€ OTPHUMATH
MTOB1JIOMJICHHS TIPO MOYATOK TECTY, Jajl BiH BIJIOBIIa€ HA BCI 3alIMTaHHS 1 OTPUMYE

B1JI CUCTEMH PE3YTaT 3 OLIHKOIO Y MIPOIIEHTHOMY BUTJISIII.

S. CryaeHT mae OOMEXEHHS MO 4Yacy [Jisl BUKOHAHHS 3aBlIaHHA, IpHU

OTpUMAaHHI 3aBJaHHS BiH 3HA€ CKIJIbKU Yacy BIJBEJCHO Ha 3aBIaHHS.

6. SIKIIO CTYJEHT HE BCTUTI BUKOHATH 3aBJaHHA BYAaCHO, 3aBJIAHHS

BBAXA€ThCA HC3JaHUM 1 CTYACHT IICPCXOJUTHb O0 1HIIIOTO 3aBJaHHA.
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2. BHUBIP METOJIIB BUPIIIEHHS MMOCTABJIEHOI1
3AJAYI

2.1. TlpoekTyBaHHsI 0a3M JaHUX

Jlorika momatky 0a3yeThCs Ha BBOJI JaHUX BiJ KOPUCTyBadiB, 0OPOOKOIO iX
CHUCTEMOIO TapaJIeIbHO 3allMCyIOYd TPOMIKHI JIaHI 10 CXOBHINA Ta BIAMOBIII

pe3yabTary KOpHUCTYBauy, JeTani TIUB Ha DFD Jiarpami.

answers, user-data ; tests questions, right answers, user-data
Student | - Curator

Main Process
user test-result, tests student test results, marks

user-data, all test-data, test-resufts
user-data, all test-data, test-results

Data Store
I

Pucynok 2.1 — DFD niarpama

3riIHO 10 BUMOT, 1110 BKa3aH1 y myHKTi 1.5 MHO10 Oysa ctBopeHa ERD giarpama

puc 2.2,

user_id - yHIKagbHHHA 1ACHTU(DIKATOP KOPUCTYBAdiB, IO MPHUCBOIOETHCS
matdopmoro Tenerpam. OCHOBHOIO TaOnuIel0 B 0a3l SBISETHCA CYTHICTH USETS
(kopucTyBaui), 110 30epirae aaHi mpo KopucTyBaya: USer_id, iM’s1, HiK, TIOJI€ IS POJTI:

MOOJIepaTop/aaMiH Ta 10JaTKOBa iH(OopMaIIis.

states - BakMBa CyTHICTh, 1[0 30epirae craH ro3epa 3a User_id. B taGmwmii
30epiraroThCs JaHi PO HOMEp TecTy, 3anmuTaHHsA. Ha gaHi B 11l TaOauIll J0IaTOK

OINUPAETHCA, 00 3aIyCTUTH MOJANIBITY JIOTIKY JIJIs1 KOpUCTYyBaya.
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Groups/ users_groups — cyTHOCTI, 1110 30epiraroTh B co0i JaHi Mpo IPYIIHU 1 JaHi
Ipo 3B 30K KOPHUCTYBadyiB 3 TPyMmaMu Ta JlaHl MpO poJii KOpUCTyBada B IIH TpyIil

(ctyneHT abo KypaTop).

Tests/ questions — cyTHOCTI, 1[0 MaOTh B OOl JaHi MPO TECTH: IX HA3BY, SAKHUM
KOPHUCTYBad CTBOPHWB, a VISl 3alUTAHHS: JO SKOTO TECTY NPWB’sI3aHE MUTAHHS, THUII

3alMTaHHS, sIKa IPaBUJIbHA BiAMOBIAb, Yac, 1110 BiIBEICHO HA 3alTUTAHHI.

answWers - CyTHICTb y SIKii KOXKEH 3aluC MICTUTh Y c001 BIJMOBIJIH HA MEBHE
3allUTaHHA, 10 1meHTH(]IKyeThest 3a question_id. Takox HpUCYTHI AaHiI TPOAATy
BI/IMPABJICHHS 3alIMTaHHsI, 1aTy 3aBeplieHHs (a00 Hi) ,3a KWW Yyac BUKOHAB 3aBJaHHs
CTYJICH 1 Y BIPHO BiH 1Or0 BUKOHAB, TaKOX 1d MOTOYHOTO TECTY, aHi PO SIKUi MOXKHA
nepernsHyTd y Tabmuimi done_test. ¥V miit cytHOCTI XOepiraerbes iHpopMalis mpo
Oyab-sKi TECTH, 30 KOJHMCh OyJM po3rouaTi. Y CyTHOCTI MPUCYTHI Taki mosst: id
MOTOYHOTO TECTY, OI[IHKA, JJaTa CTapTy Ta 3aBEPIICHHS TECTyBaHHS JJi1 KOPUCTyBaya,

MPOWIEHUI TECT YU Hi (BUCTABIISIETHCS 110 3aBEPILICHHIO TECTY)
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guestions answers done_tests
+ -1 question_id int{11) » - question_id  int(11) o pour_test id int(11)
o test_id int(11) o cur_test_id int(11] o+ user_id int(111
question varchar(2000] » - user_id int(11) o test_id int(11)
type char{20) answer varchar(2000) start_time datetime
data text is_right int(11) end_time datetime
answer varchar(2000) timer int(11] mark int(111
filepath char{200) start_time datetime passed int(111
timer int(11) end_time  datetime
users states tests
s tuser_d int(11) +-1 user_id int(11) o T test id int(11)
name char(100) state char(30) o uwser_id int{11)
nick char(20) test_id int(11) name char(100)
role char(20) question_id int(11)

description text

UsSers_groups groups variants
o user_id int(11) o7 chat id int(11) o question_id  int(11)
role char(100) name char(100) answer varchar(2000)

o chat_id int({11}

Pucynoxk 2.2 — ER npiarpama
2.2. Bubip cepenoBuina po3pooxu

IntelliJ] IDEA  Ultimate Edition xommanii JetBrains[17] Oyno oOpano sk
CepeloBuIlle JUIsi PO3pOoOKM JomaTKy. 3 OrJIsAy Ha YHCICHHI peKkoMesartii
nporpamicris, 3acobu HanoropkeHHs(Debug — pexum), ontuManbHUN TpadivyHUA
iHTepdeiic, 3py4Ha interparis 3 Maven, 1mo aBToMaTHYHO MMiIKavye yCi 3aIeKHOCTI Ta
010J110TEKH, JIeTKE MiAKIIOYeHHs 10 0a31 JaHUX HaAIpsIMY 3 CEpeIOBUIIA, IHTErpalis 3
CHUCTEMOIO KOHPOJIIO BEpCiii, IO [103BOJIsIE BUKOHYBAaTH KOMMITH Hampsmy 3
cepenoBuia. HasBHiCTh MO3UTHUBHOTO J0cBimy pobdoru 3 WebStorm ta Commuity

Bepciero Intellil] IDEA Takox Bif JetBrains BruiHy10 Ha Miil BUOIp, Tak K MIPOTYKTH
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MalOTh CXOXHH iHTepQeic, 1Mo M03BOJIIE MEHI IMIBHIIIE aJanTyBaTHCS JO POOOTH B
pomy cepenosuii. Ha puc. 2.3 MoxHa nmobdauntu npukian rpadigaoro iHrepdeicy

cepeloBHIIa 3 OPEHKIOIHTaMU IS 1e0ar pexuMy.

TestMakerTelegramBot [D:\diplom\TestMakerTelegramBotiTestMakerTelegramBot] - ...\src\main\java\Bot\Bot,java [TestMakerTelegramBot] - Intelli) IDEA (Administrator) |- (]
File Edit View Navigate Code Analyze Refactor Build Run Tools VC3 Window Help
TestMakerTelegramBot src main java Bot : & Bot “~ Bt ~| b # G Gt v v ®@ 5 B Q
o Project v D = & — | @sotjma € Commands.java @localhost [console] E States.java € DatabaseManager.java € DbConstants.java Data €) = & — "
g
= o - =
- M TestMakerTelegramBot replyKeybosrdMarkup.setEeyboard (keyboazd) ; + & JEY
=y lidea i £
- > @localhost =
~v s
» public static woid rgs) {
~ [ main
]
~v [ java pi = new TelegramBousipi(); &
~ [mBat | £
& Bot terBot (Bot.getBot()); i
= =
& Commands - stEZxception e) | g
€ Roles ) -
€ states } P
~ [ database -
@ private static LongPollingBot getBot() { =
€ DatabaseManager , b
raturn mew Bor(); g
€ DbConstants } 2
resources
> test private void m
d z
target )
> arge ° 3
pom.xml adminGroupCommands . 2dd (Ca =z
L TestMake TelegramBot.iml 2dminGroupConmands . 2dd (Ca
> External Libraries adminGroupConmands . add (Commands . ADD JRATCR) ;
> F@Scatches and Consoles adminPrivataCommands . add (Commands . DELETE_GROUP) ;
© R I R
= Bot » maing
5| TODO:  Projet  CumentFile  Scope Based  Default Changelist & — | Eventlog o —
=
: Found 0 TODO items in 0 files
g
H #
a1
*
i=6:TODO ™ Terminal I Java Enterprise K 9: version Control () Event Log
a 5281 CRLF: UTF8 : 4spaces + Gitmaster = G 15 &

Pucynox 2.3 - 30BHIIIHINA BHTJIS CEPEIOBUIIA PO3POOKH
2.3. Bu3zHauyeHHs KOMaH/ YNPaBJIiHHS CHCTEMOIO

Jlns manoro mpoaatky[20] MoskHa BU3HAYMTH 4 OCHOBHI POJIi, SIKI MOXKE€ MaTH
KOpHUCTYBad 1 OJMH KOPHUCTyBad MOKE€ MaTHu JAekuibka pojeil. L{umu pomsimu €
3BuyaitHuii kopuctyBad, AxamiHictpatop, Cryaent rpynu Tta Kyparop rpynmu.

MoxkIMBOCTI IIUX pOJIeH HAIBHO MOKA3aHO Ha JliarpaMi MOKJIMBOCTEH Ha pUCYHKY 2.4
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CTBODIOBATH rDYIM,
h. BHOAMATH TPYNK

HazHaWaTW KypaTopie

epermAQaTH iHhopMaUi Npo
Tpyny B rpynoBoMy 4aTi

SpErnALATH, SMIHKERTY,
BEWOARTH iHdopmauio g Gasi
OAHN

flonaeath cTyOeHTIE
L0 TpynH

CTEODIOBATH TECTH

SpETNAHYTH DE3yNsTaTH
/ TECTIB

Curator

_’ Gurae)
User

Student

OTpUMATI
iHhopmaUj o
NPXOIHEHH] TECTY

Pucynok 2.4 - Jliarpama MOXJIUBOCTEN

Komannum nis tenerpaM-00Ty 3a3BUYail MOYMHAIOTHCA 31 3HaKa ciemy /7
aHTIICHKOI MOBOIO. BU3HAUMMO CIMCOK KOMaH] JJIsl KOXKHOT /i1 KOpUCTyBaya, siKi

BKa3aHi Ha PUCYHKY 2.4.

/change_name — komaHpa s 3MiHHM IMEHI, BBEJICHOTO MPHU PEECTpallii, Ipu
BBejieHI iMeH1 jaoBmioro 3a 200 cCMMBOJIIB, CHCTEMa HOro OOpike /10 MOTPiOHOIO

po3Mipy

/sql — komanaa muire 11t AamiHicTparopa, Hanpukian /sql select * from users

— MOKaXKe YC1 JIaHi MPO KOPUCTYBaUIB, 3aPEECTPOBAHUX Y CUCTEMI
/create — st CTBOPEHHSI TPYTIH, HAPUKIIA] /create group2a
/delete_group — myist BUgaieHHs TpyIy Ui JAHOTO TPYIIOBOTO YaTy

/chat — mis neperisinanss iHGopMalii mpo rpyiy
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/add curator —  Ha3Hayae  Kyparopa  IpDyIH,  BHKOPHCTOBYETHCS

BimoBiIo(reply) Ha MOBiAOMIIEHHS TOTPIOHOTO KOPHCTyBayda

/add — nomae kopucTyBaya CTYZACHTOM JI0 TPYITH, BUKOPUCTOBYETHCS aHAIOTIIHO

komani /add_curator

[create_test — qocTymHa JMIIe KOPUCTYBa4yaM, Kl ABJISIOTHCS KypaTOpaMH X04
OJIHI€1 TPy, MPU HATUCKAHHI HA HE1 CTBOPIOETHCS TECT 1 HAMAETHCS MOKIUBICTH

JodaBaTH JO HbBOI'O 3allUTaHHA

/add_question— mis gomaBaHHs 3amuTaHHS y TecT, id — test id moTpiOOHOTrO
TECTY, KOMaHJa TI'€HEPYEThCS CAaMOCTIHHO CHCTEMOIO 1 KOPHCTYyBady HEMOTPiOHO

IPOINUCYBATH ii CAMOCTIHHO

/show_tests — koman1a, sika BUBOJUTH yC1 TECTH, CTBOPEHI KypaTOPOM 1 FeHepye

KOMaHy /start test Juist KO)KHOTO TeCTy

/start_test_[id] — myis mouaTKy TecTy ycixX cTyIeHTIB 3aaaHoi rpymH, id — test_id

NMOTPIOOHOTO TECTY, AaHAJIOTTYHO T'eHEPYEThCI 00TOM KOMaH 1010 /show _tests

/show_results [id] — ne id test id moTpiOOHOrO TECTY,reHEPYETHCA KOMaHI00
/start test 1 BUBOAWTH pe3yJbTaTH YCIX CTYIEHTIB JaHOi Tpymu, SsKi

POXOAATH/IPOUIIUTA JAHUM TECT
2.4. Bu3HayeHHS OCHOBHHMX METO/IiB MPOrpaMyBaHHSs A0JATKY

KopoTtko ocHOoBU pobOoTu Tenerpam-00TiB[20] MoXKHA MOSICHUTH TPUHITUIIOM
3aMMT-BIAMOBI/Ib, aJI€ TAaK K HaM MOTPIOHO chopMyBaTH OUIBII CKIAHY CHUCTEMY 31
30epiraHHsM JaHUX, HA PUCYHKY 2.5 MOXHa MEPErISIHYTH OCHOBHY CXE€MYy pPOOOTH

CHCTCMU.
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BCTAaBKA/ 33MIHAS
EWAMNEHHA

'

CrcTema
TECTYBAHHA
(00pobka
OaHWK)

3ANUT/OaHi N Oianor 3
Ll BoTam

BiANoEiNs {IHTeppeic .
Tensrpam) | BLONOBIOL

vY

2anuTinaHi

A3NKT B33 gaHux

)

EiQNCEIOE

Pucynok 2.5 - IIpuniun pod6otu 1oaaTky

OCHOBHOIO OCOOJIMBICTIO BiJ 3BHYAHUX JECKTON a00 Be€O-I0ATKIB SBIIACTHCI
HEMOXXJIUBICTh KPOK-3a-KpOKOM JIOTiKHM, Teierpam Ami He 30epirae ceciio
KOpPUCTyBada, HE MOXHA 3alporpamMyBaTH TIOCTYIIOBO 3allMTaHHS-BIAMOBIIb
nocuiIoBHICTh. Cuctemi mpocto npuxoauth Update 00'exT sikuii 30epirae y 3arajibHy
co01 1H(opMallilo Mpo KOpUCTyBaua Ta MOBIJIOMJICHHSI, SIK€ BIH HajaiciaB. Tomy y
NyHKTI 2.4 OyB CTBOPEHUMN CIIUCOK KOMAaHJ, 5IKi 103BOJISIIOTh CUCTEMI JII3HATUCS, AKY
iHpopMmariito morpedye KOpUCTyBay, aje Taki Jdii, K BBECTH CBOE 1M s, HaAICJIATH
BI/IMOBIb HA 3aUTaHHS BAXXKO OPOPMUTH B MOBY KOMaH/I 1 1ie OyJie HE3PYUHO JJIst
KOPHUCTYBauiB, TOMY JIJIsI JAHOT'O JIOJATKY peati30BaHUN MPUHIIUIT 30€PEKEHHS CTaHIB.
Jns 30epexeHHs cTaHy Oyjie BUKOPUCTOBYBATHCA 0a3a JaHUX 1 M0 3aHECEHOMY CTaHy
y 0a3i cuctema 3po3ymie, sik came oO0poOJsATH moAaHl A0 Hei jaHi. Takoxk, Tak sk
cnenudika AOJATKY TOJIATa€ y TMPOXOHKEHHI TECTIB, I KOPUCTyBaya, SKUN
IPOXOAUTh TecT Oyne 30epiratucs yHIKaIbHIN 1neHTU(diKaTop Tecty (1d) Ta

3alUTaHHS.
2.5. AjanTuBHUII MeTO] miA0OPY Yacy

TectyBaHHS CTYACHTIB B peKUM1 OHJIAH MOTpeOye MEBHUX OOMEXKEHb Y vaci,
AK1 3a7a€ BUKJIangad. [Ipore Mu cTukaeMocs 3 MpoOJIeMO0, IO JIFOJMHA HE MOXKE
KOPEKTHO OIIHUTH 4ac, KWW MOTPIOEH CTYACHTY JUIsi BUKOHAHHS 3aBIaHHS: JEsKi

MOKYTh OyTH 3aHAJITO CKJIQJHI, a 1HIII1 HaBIIaKH BUPILIYBATUMYThHCSI MUTTEBO.

Jyist naHoTO I0aTKA MOCcTaja 3a/1ada; BUOpATH 1 pealli3yBaT IEBHUHN allTOPUTM,
KU Ha OCHOBI TOT0, SIK 3aBJIaHHS BUPILITYBaJIM 1HIII CTYIEHTH, MMi10€pe ONTUMATbHUMA

qac IJis1 BAKOHAHHA 3aB/JIaHHA JJI1 HACTYIIHOI'O CTYACHTA.
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B m.1.4 Oyno omumcaHo JeKiJbKa METOJIB, SKI MOYKHAa BUKOPUCTATH JJIS
BUPIIIIEHHS 3a/1a41. K110 MU Bi3bMEMO IITHOOKE HaBYAHHS, TO BXITHUM IIAPOM OYIyTh
JaHl PO T€ SIK CTYJACHTH BUKOHAJIW 3aBJIaHHS, a Ha BUXOJI MU MAaEMO OTPHUMATH
HAWOUTBII onTUManbHUM 4Yac. [[ns macmraOHOI mporpamu, A€ TECTH MNPOXOASTH
MIJTEHOHM KOPUCTYBAYIB 1€ MeTo ] OyB OM ONITUMAJILHUAM, aJI€ B HAIIIOMY BUMAAKy MU
HE MaTHMEMO CTUIbKHM JaHMX, SKHX CHCTeMa IOTpeOye IS HaBYaHHS. TakoX MH

posrasayau [EI-rexHomorito.

[IpoanainizyBaBIIM CET BXIIHMX JaHUX Ta cHeuu(iKy 3acTOCyBaHHsA(HaM HeE
noTpiOHA BENUKA TOYHICTH), OYJIO TOJAATKOBO PO3IIIIHYTO JEKUJIbKa CIOCOO0IB AJis
peanizallii mocTaBiaeHoi 3a/adi. byio BupiieHo HamucaTy BJIACHUM OUIBII MPOCTHUI
aJTOPUTM.

Tak K mporpaMHO € MOXKJIMBICTh 3aJlaBaTH 4ac, 3a SKUH CTYJICHT MOXE BHUKOHATH
3aBJaHHS, TO MU Ma€EMO TaKUM BX1JTHUM CET JJIsl OAHOTO 3aB/IaHHS: CTApTOBUH yac(yac,
KWW OyB HaTaHUH CTYJICHTY Ha BUKOHAHHS 3aB/JIaHHs); Yac, 3a SKUH CTyACHT BUKOHAB
3aBJaHHS, Y BCTUT JIaTH BIJAIMOBIAL B3araji; 4¥ BIpHO BIJAIMOBIB Ha 3amuTaHHsA. Ha
BUXOJIl MU TIOBUHHI OTPUMATH SIK 3MIHUTBLCS 4Yac, 3a AKUW CTYJIEHT Ma€ BIJMOBICTH Ha

3aMUTaHHs IUB. puc. 2.6.
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CTAPTOBKHA

EWKOHEHHA

BuKoHae 01

Student 1
gipHo 01

ONTHMANEHWIA Yac

CTAPTOBWA

EWKOHEHHA

suroHae 01

Student .n
gipHo 0/1

[t o

Pucynox 2.6 — Bxigni Ta BUXiHI JaHi

CrpoiieHy cxemy ajJrOpuTMy MOJKHA TEpErISIHYTH Ha puc. 2.7, Ae Ha BXIifJ
MOJAaBATUMETHCS CET JIaHMX 1 B IIUKJI1 Oyjie TPOBOJAUTHCS 00pOOKA KOXKHOTO CTYEHTA
1 B KIHII, HA OCHOBI NMEPBUHHOTO aHAJI3y, OyJie MIAPaxoByBaTUCA KOCPIIIEHT, SIKUN
MOTIM TTOMHOXKHUTBCSI HA CTAPTOBHM Yac 1 MU OTPUMAEMO B PE3yibTaT Yac, IO HaM

MOTPiIOHUH.
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foreach student

BCTHT BMEOHATHY

2ipHO BMKOHAEE

JaNam ATOEYEMD
PizHMUKD B Yaci

F

JANAM ATOBYEMD
KN KICTE HEBCTHMILLME

iIrHOpYEMO Yac
EWKOHAHHA

BMEOHEHHS, KiNBKICTE
BiDHMX EiANOEINER

Migpaxosyemo
koediLiEHT Ha AKWA
NOMHO¥AMO
CTEPTOBMA Yac

Pucynox 2.7 — CripoiiieHa cxema ajiroputMy

21
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3. TIPOI'PAMHA PEAJII3ALIA

3.1. CrBopenHs 6a3u JaHUX

Ocoomusicts MariaDB CYB/1 — cunrakcuc CREATE table IF NOT EXISTS,
1110 Oy/ie BUKOPUCTOBYBATHCS TSI CTBOPCHHS TaOJIHIlb IS YCYHCHHS MOMMJIOK MPH

MTOBTOPHOMY 3aITyCKy CKPHIITA.
Tabnui states ta USers Mo>xHoO nepersiHyTy B Tabuii 3.1.

Tabmuusg 3.1 - Onuc atpuOyTiB CyTHOCTEH users, states

Taomung ITone Tum napanx Kiroui OOMexeHHs

user_id INTEGER PK He nyctuit
Users name CHAR (100)

nick CHAR (30)

role CHAR (30)

description | TEXT

user_id INTEGER PFK - users He nycrtuit

state CHAR2(100) He nyctuit
States cur_test id | INTEGER FK — answers

question_id | INTEGER FK - answers

Id - yHIKaIbHUH 11eHTHIKATHDP 3aIUCY Y CYTHOCTSX tests , groups, done_tests,
questions, sikuii reHepyeThcss aBTOMAaTH4YHO 3a goromoror CYBJl, cMHTakKCHYHO
onucyethest 3a gonomororo ekcemu AUTO _INCREMENT[12]. ITosst ux Ta0Oauib

MOXHa 1M00a4YnTH y Tadauil 3.2.
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Tabmuus 3.2 - Onue aTpuOyTIB CyTHOCTEH groups, tests, questions, done_tests

Taomuis [Tone Tun manamnx Kiroui OOMeXeHHS
group_id INTEGER PK He yCTHH,
groups _
auto_increment
name CHAR (100) YHiKaIbHUI
test_id INTEGER PFK - users He mycTwii
Tests name CHAR(100) He nycrtuit
user_id INTEGER FK — answers
question_id = INTEGER PK He myctuit
test_id INTEGER PFK - tests He mycTwii
question VARCHAR(2000)
_ type CHAR2(330)
qguestions data TEXT
answer VARCHAR(2000)
filepath CHAR2(200)
timer INTEGER
cur_test id | INTEGER PK He myctuii
test id INTEGER FK - users He nycruii
user_id INTEGER FK - tests He nycrtuit
done tests @ start_time = DATE
end_time DATE
mark INTEGER
passed INTEGER

B Tabnmumi questions mist peamizaiii TaitmMepiB OyJio CTBOpEHO moJjie timer, Je

30epiraxTbCst

yac,

AKUU

JAXKTbCA

CTYAECHTY

Ha

3aIlIMTaHHA.

Jlnst Tabmutie answers , USers_groups, yHIKanbHHUH 17eHTH(IKATOp HE 3aJaHO,

MEPBUHHUHN KIIFOY B ITUX CYTHOCTSIX — CKJIQJIOBHH, THUB. AeTanl y Tadia. 3.3.
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Taomuis [Tone Tun manamnx Kiroui OOMexeHHs
user_id INTEGER FK - users He nycruit
et group_id INTEGER FK - groups
P role CHAR (100) He nycruii
user_id INTEGER FK - users He nycruii
iS_right INTEGER
cur_test id | INTEGER PFK —  He nycruii
done_tests
answers question_id | INTEGER PFK - questions | He mycrwuii
timer INTEGER
start_time DATETIME
end_time DATETIME
answer VARCHAR(2000)

B tabaumi answers start_time — 3amoBHIOETHCS MPHU BiAIPaBIICHHI 3alMTaHHS

KopucTyBauy, gk sysdate(), end time

- sysdate() mpu BIAMOBIJI HA 3aMUTaHHS

KOpHCTyBaueM abo, SKIO0 KOPUCTYyBayd HE BCTUT BIATIOBICTH Ha 3alIUTaHHS, TO MOMECHT,

KOJIM Yac Ha BIJIMOBI/Ib CIJTUHYB.

3.2.

1.

Select state from states where user_id = ?;

2.

KOPHUCTYBay:

IMpuxaaa TUOBUX 3aNUTIB 10 0a3M JaHUX

Bubip crany kopucTyBaua 3a 3ajaHum User_id:

Select cur_test _id, question_id where user_id = ?;

3.

BuBecTu BCIX CTYIEHTIB y Tpyi:

Select user_id from users_groups where group_id = ? and role = ?;

BuObip 3anutaHHs 1 TecTy, Ha SKOMy B JaHUH MOMEHT 3yHNUHUBCS
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He napamertp role - ineHTHdikaTop poiai cryaeHTa, Hanpukian “STUDENT”

4, Bubip ycix omiHok 1 iHdopmamii o caayi/He caadi ycix TECTIB

KOpHCTyBaya
Select mark, passed from done_tests where user_id = ?;
S. BuBectu gani 0 ycix Tectax JaHOI Tpynu
Select mark, passed from done_tests
where user_id in (
Select user_id from users_group
where group_id = ? and role = ?);
6. Busectu yci ,Z[aHi IIpO 3allMTaHHA JJIA IICBHOI'O TCCTY

select QUESTION_ID, TEST_ID, QUESTION_ID, TYPE,
DATA, ANSWER, FILEPATH, TIMER

from QUESTIONS

where TEST ID =7

7. 3anuT 711 OHOBJICHHS TaiMEpIB /IS 3aIIUTaHb
update QUESTIONS set timer = ? where question_id = ?
8. 3anuT 175t OOHOBJIEHHS JAHUX MPH BIJTOBI/1 HA 3aIMTAHHS CTYJEHTOM

update ANSWERS set answer = ?, is_right = ?, end_time = sysdate(),
timer = TIMESTAMPDIFF(SECOND, start_time, sysdate())

" where user_id = ? and cur_test_id = ? and question_id = ?

3.3. Ilporpamua peadni3aiisi 101aTKy

Kon nogatky po3auiseThes Ha 2 MakeTH: MOJEIb Ta JIOTiKa 0OTY.
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Posrnsaemo model, package model.entities 36epirae B co61 OCHOBH1 CyTHOCTI,

SKUMH MaHIIyJIIOE TporpaMa: KOPUCTYBayl, CTaHW, TECTH, 3alMTaHHS, BIIMOBIJL,

BUKOHAaHI TCCTH, MOXHa IIOKJ'IaI[HiHIG MCPCTIIHYTH Ha puc.
(= Answer = DoneTest = Question
f user User f cur_test_id int 2P type QuestionTypes
f doneTest DoneTest f test Test «P testld int
‘P cur_test_id int f test_id int :P question String
‘P _right boolean f start_time Date P filePath String
P question_id int f end_time Date :P giestionld int
‘P answer String f user_id int P answer String
P end_time Date f mark int P timer int
P user_id int f passed Boolean «P data String
P timer int f user User
P start_time Diate f answers List<Answer>
c User c State E
P name String f userld int «P testld int
;P description String f states  States :P questions Arraylist<CQuestion>
«P state State f testld int
:P nick String f questionld int
P userld int
:P role String

Pucynox 3.1 - Jliarpama knaciB nmakety model.entities

3.1.

Posrnsaemo maker model.database mist po6otu 3 6a3010 JaHKX, HEPETISHYTH

CTPYKTYpY MaKeTy MOJIMBO Ha PUCYHKY 3.2, 3MOJIeJIbOBaHa Jarpama KJaciB MaKeTy.

Kiacc DoneTestAnswersDB Bkitouae B cebe MeTOoaM MJisi MaHIMyJFOBaHHS

CYTHOCTEM:

BUKOHAHHMI TECT Ta BIIMNOBIAIL,

QuestionTestDB  BiamoBigHO

3aBmaHHs/TectH, a UserStateDB nis kopucTtyBadiB Ta iX cTaHiB.
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¢ = DatabaseManager e = DbConstants € » DoneTestAnswersDB

F c Connectien F EMPTY_ANSWER String f db DatabaseManager
f dbUrl String f GREAT_CHAR int m ‘& updateDoneAnswer(int, int, String, int, boolean] boolean
f JDBC_DRIVER String £ SMALL_CHAR int m & updateDoneAnswer(int, int, String, int) boolean
F USER String f GREAT_VARCHAR int m ' checkExistsAnswer(int, int, int) boolean
F PASS String £ DB_NAME String m & createDoneAnswer(int, int, int) boolean
f doneTestAnswersDE DeneTestAnswersDE f CREATE_DE String m & getAnswersByCuestion|D(int) Set<Answer>
m = connect() void f USE_BD String m & parseAnswer(ResultSet) Answer
m dblnit() void £ USERS_TABLE_NAME String

m checkConnection() void f STATES_TABLE_NAME String & UserStateDB

m u existUser{Integer) boolean f = TESTS_TABLE_NAME String

m i getUserState(Integer) States f ' QUEST_TABLE_NAME String O ek DatahaseManagey

= getlserhlame(integer) String F % ANSWERS TABLE NAME String 0 e

% setState(lnteger, States) Doolesn f = GROUPS_TABLE_NAME String B letethninbjbooiean

m updateState(Integer, States, int, int) boolean f US_GROUP_TABLE_NAME String

m ‘s setUserName(lnteger, String, String) boolean f DONE_TESTS_TABLE_NAME String :

% groupMameExists(String) boolean £ % VARIANTS_TABLE String _ o IS EE

m = groupldExists(int) String f = COLUSERID String Fado DatabaseManager

m . createGroup(int, String) boolean f = COL_NAME String m i getQuestion(int) Question

m = checkRole(int, String) boolean f COL_NICK String m & parseQuestion(ResultSet) Question

m % setUserGroupRole(int, String, int) beolean f W COLROLE String m & getTest{int) Test

m & hasGroupRole(int, String) boolean f = COL_DESCR String m ‘= updateTimer(int, int) boolean

m hasCuratorRole(int) boolean f COL_STATE String m updateDoneAnswer(int, int, String, int, boolean) boclean

m % sqiQuery(String) String f = COLCHATID String

m isCuratorOfGroup(int, int) boolean £ COL_TEST_ID String

m ‘m isStudentOfGroupiint, int) boolean f COL_QUESTION_ID String

m isCurrentRoleOfGroup(int, int, String) boolean f COL_QUESTION String

m getUserRoleOfGroupf(int, String) ArrayList<nteger> f COL_TYPE String

m = getCuratorsOfGroup(int) ArrayList<Integer> f ' COL_DATA String

m i getStudentsOfGroup(int] Arraylist<Inteqgers f ' COL_ANSWER String

m = deleteGroup(int) boolean f COL_FILEPATH String

m ifTestNameExists(String) int f COL_CUR_TEST_ID String

m existTestForUser(int, int) boolean F COL_START_TIME String

m ‘= createQuestion(int) int f COL_END_TIME String

m createTest(int, String) int £ COL_MARK String

m ‘= addQuestion(int, String) boolean f COL_PASSED String

m addAnswerToQuestion(int, String) boolean £ COL_TIMER String

m addStringColToQuestions(int, String, String) boolean f COL_IS_RIGHT String

m getUsersTestld(int) int f CREATE_USERS_TABLE_STATEMENT String

m getUsersQuestionld(int) int £ CREATE_STATES_TABLE String

m getUsersintCol(int, String) int f CREATE_GROUPS_TABLE String

m addVariant(int, String) boolean f CREATE_USERS_GROUPS_TABLE String

m i getTestsForUser(int) HashMap<Integer, String> f ' CREATE_TESTS_TABLE String

m createCurrentTest(int, int) int f CREATE_QUEST_TABLE_STATEMEMT String

m getQuestionldOfCurrentTest(int) int f CREATE_DOME_TESTS_TABLE String

m getQuestionOfQuestions(int) String f CREATE_AMSWERS_TABLE_STATEMENT String

m i getAnswerOfQuestions(int) String f = CREATE_VARIANTS_TABLE String

m @ getStringOfquestions(int, String) String

m getAnswersOfDoneTests(int) HashMap<Integer, String>

m i getQuestionsOfTests(int] HashMap+<Integer, String>

m & getStringsOfTestsTable(int, String, String) HashMap<Integer, String>

m getTestldOfDoneTests(int) int

m % getResultsOfTest(int, int) String

m setQuestType(int, String) boolean

m setQuestDatafint, String) boolean

m = updateQuestString(int, String, String) haolean

B connection Connection

P userStateDB UserStateDB

P questionDB QuestionTestDB

Pucynok 3.2 - [liarpama kiaciB makety model.database

Knac DbConstants 36epirae y cobi KOHCTAHTH JJIsi MOJICTFOBAHHSI 3alHTIB Ta

po6oTOIO 3 0a3010 TAHUX

Koncrantu ~ GREAT CHAR, GREAT VARCHAR, SMALL CHAR

30epirarTh y co01 00MEeXEHHsI Ha CTOBIII y Tabnuix Bianosiano 100, 2000, 30.

Koncranta DB NAME —306epirae Ha3By 6a3u JaHUX.
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CREATE_DB — nns ctBopeHHs 6a3u JJaHUX 3 IEBHUM KOJYBaHHSIM.
USE_BD — a5 mepexoy Ha JaHy CTBOPEHY O/I.

KoncranTtu, ski 3akinuyrotbess Ha TABLE NAME HecyTh BiANOBiAHE 1M’

TaOJIHIII.
Koncrantu, siki mounHatotbest Ha COL - iMeHa KOJIOHOK Y TaOJIHIISIX.

KoncranTu, sixi nounnarotbest Ha CREATE - 36epiratoTs 3anuT A5 CTBOPEHHS
BIIMOBIAHUX TaOJIMIIb, 1aJll BAKOPUCTOBYIOThCS B DatabaseManager mis 1HIIIFOBaHHS

0a3u JaHuX.
Knac DatabaseManager[20] micTutb y co0i MeTOAM 11 pOOOTH 3 0a3010 TaHUX.

[lix yac cTBOpeHHA 00’€KTY Kjiacy B KOHCTPYKTOPI 1HII1aNi3ye€ThCsl 3MIHHA 3
psankom miakmoueHHs no 6a, B JDBC DRIVER konctanTi 36epiraetbest JDBC

npaiiBep, B JaHOMY Bunajky 1ie "org.mariadb.jdbc.Driver".

OcCHOBHUM MeTOA0M sBIsiEThCS void connect(), SKU TeHepY€ MiIKITFOYEHHS JJT

0a3u naHux, Ta Bu3uBae meto dblnit().

Class.forName(JDBC_DRIVER);

¢ = DriverManager.getConnection(dbUrl, USER, PASS);

dbinit();

Meron dblnit() iniritoe 6a3y JaHUX, B HbOMY 3aIyCKalOThCS YC1 CKPUIITH 10
CTBOPEHHIO 0a3u JTaHWX, MEePEKIIOYEHHS Ha If0 0a3y JaHUX Ta CTBOPEHHS TaOJUIlh,

SKIIO BOHU HE ICHYIOTb.

Y KOXXKHOMY METOAl Kiacy, sIKHH MaHIMyJoe 3 0a30l0 JaHUX, BU3UBAETHCA
meron checkConnection(), sikuil mepeBipsie 4u 3aKpUTe MIAKIIOYEHHS, T4 BU3UBAE

MeToa connect(), SIKIO BOHO 3aKPUIIOCH.

Jlns 3anuTiB OyB BUKopacTtaHuii PreparedStatement, sikuii 3amobirae sql-

1H’ €KIIISIM 1 I03BOJISIE€ KEITyBATH YacTi 3aUTH. THUIMOBHIA 3aITUT:
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String sgl = "select " + COL_NAME + " from " + USERS_TABLE_NAME +
" where " + COL_USER_ID + " = ?" — ne iMmeHa TaOJIMIlI Ta CTOBIIIIB B3ATi 3
kiacy DbConstants.

PreparedStatement preparedStatement = c.prepareStatement(sql);
preparedStatement.setInt(1, userld);
Jnisa pe3ynpTaTy BUKOPUCTOBYEThCS ResultSet.

ResultSet resultSet = preparedStatement.executeQuery();
if (resultSet.next()) {
name = resultSet.getString(1);
by
resultSet.close();
preparedStatement.close();

Posrnsaemo nmaket model.keyboards ais podotu 3 ami Tejerpamy Jjisi CTBOPEHHI
creniajJbHuX KiaBiaTyp (3aBIaHHS 3 KHONKAMM) CTPYKTYpY MaKeTy MOKJIMBO Ha
pucyHKy 3.3 Ha larpami KJiacis.

t %« DocumentMarshaller € % Action € % ActionBuilder

ml = supports(String)  boolean m i getName() String m i setName(String) ActionBuilder

m marshal(T) String m setMame(String) wvoid m setValue(String) ActionBuilder

m unmarshal(5tring, Date) T m getld() String m asString() String

m unmarshal{String) T m setld(String) void m build(] Action

m unmarshal(5tring, Class) T m getValue() String m build(Update) Action
+ m setWalue(String) void

|
! m i getCommand() String
|

m setCommand(String) void
e JsonDocumentMarshallerImpl

m = init() void & = KeyBoards

: ::Z::S((_;t”ng) I:m:tl::; m &= getButtonMessage(String, String, InlineKeyboardButton...) SendMessage

% unmarshal(String, Date) = m = keyboard(InlineKeyboardButton...) InlineKeyboardMarkup
. m ‘% button(String, String) InlineKeyboardButton

m unmarshal(String) T

m unmarshal(5tring, Class) T

: fj;:::j:(?ua&nmﬂ JMECD”::: c InlineKeyboardButtonBuilder

m = getDocTypeCode() String m i setText(String) InlineKeyboardButtonBuilder

- setDocTypeCode(String) ] m setCallbackData(5tring) InlineKeyboardButtonBuilder

m W getClazz() Class<?> m s build() InlineKeyboardButton

m setClazz{Class<?>) woid

Pucynok 3.3 - Jliarpama kiaciB nakety model.keyboards
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Posrnsnemo naket Bot giarpamy kiaciB SIKOro MOKHA IEPETIIHYTH HA PUCYHKY

E States

c AdaptiveTimerCounter

f db DatabaseManager
f test_id int
m countTimerForQuestion(int) int

countMedian(List<Integer>]) double

@w Bot

f db DatabaseManager
f keyBoards KeyBoards
f adminGreupCommands Set<String>
f adminPrivateCommands Set<String>
f curatorChatLogic Set<String>
f curatorPrivateLogic Set<String>
f userPrivatel ogic Set«<String»
f timers Map=Integer, Timer=
f MAX_TELEGRAM_MES_LENGTH int
f actionMarshaller DocumentMarshaller
m ‘s gnUpdateReceived(Update) void
m sendSticker(String, String) void
m & groupChatlegic(Update, String) wvoid
m curatorChatLegic(Update, String) void
m & parseDigitCommand(String) int
m startTestForStudents(ArrayList<Integer>, int, Update) void
m sendQuestion(int, Update, int, int) void
m & groupChatAdminLogic(Update, String) wvoid
m & privateCallbackLogic(Update) wvoid
m getNewQuestld(int) int
m & privateChatlogic(Update, String) wvoid
m endTest(int, Update) void
m ‘i sqlCuery(String) String
m ‘s sendMsg(String, String) void
m & parseSeconds(int) String
m main(String[]) void
m & getBot() LongPollingBot
m initCommands() void
P botUsername String
P botToken String

m swapl(int[], int, int) void
m ‘b find(int[]) int
m run() void
c BotTimerTask

f userld int

f questionld int

f curTestld int

f update Update

f bot Bot

m run() void

E QuestionTypes

VARIANT

OPEN

STRING

m values() CuestionTypes(]

m

valueOf(5tring) QuestionTypes

Roles
ROLE_ADMIN String
ROLE_MODER String

GROUP_ROLE_CURATOR String
GROUP_ROLE_STUDENT String

WAIT_FOR_NAME
IN_TEST

EMPTY
WAIT_FOR_TEST_NAME
WAIT_QUEST_NAME
WAIT_ANSWER
WAIT_TYPE
WAIT_VARIANT

m values() States[]

m valueOfString) States

(= Commands

f ADD_QUESTION  String
f START_TEST String
f CREATE String
f CHAT String
f = ADD_CURATOR  String
f ADD String
f GRAMT_MODER  String
f s0L String
f DELETE_GROUP  String
f CREATE_TEST String

f CHAMGE_MNAME  String
f ADD_VARIAMT  String
f DOME_QUESTION String
f SHOW_TESTS

f SHOW_RESULTS

String
String

Pucynok 3.4 - Jliarpama knacis nakety Bot

Enum States ctBopenuii nys craniB kopuctyBadiB. Kitac Commands 30epirae

KOHCTAaHTH 3 KOMaHJaMH 114 6OTa, CITMCOK KOMaH/] i,Z[eHTI/IIIHI/Iﬁ KOMaHJaM BKa3aHUM

y nyHkTi 2.4. Knac Roles MicTUTh y c001 KOHCTaHTH 3 OCHOBHUMH POJISIMU: POJIb

aJMiHICTpaTopa JJisl KOpUCTyBaya Ta poJjil Kyparopa i CTyJIeHTa JJisl TPYIIH.

NEPEBU3HAYNT MCETOAN

Knac Bot nacminyetscs Big TelegramLongPollingBot, mist uporo moTipOHO

getBotToken() -

AKMI TIOBEpTaE TOKEH 0oTa,
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getBotUsername() — mio cOepirae o3epHeiim Gorta. JlaHi B IMX ABYX MeETOAax
3agatoTeesi/BuatoTbess BotFather B Tenmerpam. Takoxk moTpiOHO mepeBU3HAYUTU
meron onUpdateReceived(Update update) — sikuit 1 peasizye OCHOBHY JIOTIKY, BiH
otpuMye 00beKT Kiacy Update, sikuii 30epirae BCro OCHOBHY 1H(GOpPMAIIiIO 1 BXKE IMOTIM
BUKOHY€ HaJl HUM siKich Jii. boT 3amyckatbes 3 GyHKIiT main(), sika 3HAXOIUTHCS B

HbOMY JKC:

ApiContextlnitializer.init();
TelegramBotsApi telegramBotsApi = new TelegramBotsApi();

try {
telegramBotsApi.registerBot(Bot.getBot());

Y  dyskmii iHimami3zyerbes ATl KOHTEKCT, CTBOPIOETBCS OOBEKT Kjlacy

TelegramBotsApi i 3amyckaetbest 00T. Meton getBot() BepTae HOBHIT 00BEKT KJIacy.

private static LongPollingBot getBot() {
return new Bot();
b
B koHCTpyKTOpi 00Ta CTBOPIOETHCS OOBEKT 0a3u JaHUX, BUKOHYETHCS
MIIKITIOYEHHS Ta 1HIIAm3yrThes cnucku  koMaHa:  adminGroupCommands,
adminPrivateCommands, curatorChatLogic, curatorPrivateLogic B sikux 30epiraroTbcst

KOMaH/T! JJI IEBHUX TPYIl KOPUCTYBayiB BIMOBIIHO /10 Ha3BU Set.

Bot () {
db = new DatabaseManager("jdbc:mariadb://localhost:3306/test™);

this.db.connect();
initCommands();
}
[Ticnst oOpoOKM JaHMX 1 BUKOHAHHS KOMaHIM KOPUCTyBauy Ma€ HaIINTH
BIiJITIOB11b, SIKA HAJICHITAETHCS 3a TOTIOMOT010 MeToAiB sendMsg(String chatld, String s,

Update update) B koTpoMy pSI0K 3 MOBIIOMJIEHHSM OOEpPTAETHCS B OOBEKT KJacy
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SendMessage, Ta oOpi3aeTbCs Ha JEKUJIbKA MOBIJOMIICHB, SKIO JoBIIe HiX 4096
CUBOJIIB — CTaHJIAapTHE 0OMEXeHHs TeserpaM Ha JOBXKHUHY MOBimoMieHHs. DiHambHEe
MOBIJIOMJICHHSI BIJICHJIA€ThCA 3a jnoroMoror sendMessage(sendMessage) kiacy Bif

SIKOTO HACJTITyEMOCS.
Jns peanizamii TaliMepiB y kiacci Bot Oyno ctBopeHo mosnie
private final Map<Integer, Timer> timers = new HashMap<>();

B sIKOMY 30epiraeTbces 1d KopucTyBaya Ta TaiMep, AKUM 3ayCKaBcs sl HbOTO

IIpU HAJICUJIAHHI 3alTTaHHs B MeToi sendQuestion:

If (timers.containsKey(userld)) {
timers.remove(userld);
¥
Timer timer = new Timer();
BotTimerTask botTimerTask = new BotTimerTask(userld, questionld,
curTestld, update, this);
timer.schedule(botTimerTask, question.getTimer() * 1000);

timers.put(userld, timer);

Jle BotTimerTask 1e knacc sikuit Hachigyethest Big TimerTask 1 B run meroxi
3aBepIllae€ MOTOYHE 3aMUTaHHS Ta BiJIIPaBiIs€ HOBE 3alUTaHHS a0O0 3aBepIllae TecCT,
AKILO MIOTOYHE 3aNUTaHHS OyJo GbiHAIBHUM.
k110 & cucteMa OTPUMYE BIATOBIIb HA 3alTUTAHHS JI0 TOTO, KaK CIJTMHE HaJlaHWH Jac,

TO TaliMep BIAMIHSIETHCS:

if (timers.containsKey(userld)) {
timers.get(userld).cancel();
}

Jlns peastizaliii aIanTUBHOTO AJITOPUTMY PO3PaXyHKY YACOBUX MPOMIXKKIB OYJI0

ctBopeHo knac  AdaptiveTimerCounter, saxuii Hacmiayerbcs Bin  Thread.
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Y xmacci 60T, TpW 3alycKy TeCTy KypaTOpOM CTapTyeThCA JHYUIbHUK:
AdaptiveTimerCounter counter = new AdaptiveTimerCounter(db,test_id);

counter.start(); // start counter

B sixomy peanizoBaHa HacTyIHa JIOTIKa:

public void run() {
Set<Integer> questions = db.getQuestionsOfTests(test_id).keySet();
for (int quest_id:questions) {
int timer = countTimerForQuestion(quest_id);
db.getQuestionDB().updateTimer(quest_id, timer);
b
b

OcHOBHa JIOTiKa MiipaxyHKy 4acy peajlii3oBaHa B METO/II:

public int countTimerForQuestion(int questionlid) {

Question question = db.getQuestionDB().getQuestion(questionld);

int non_responded = 0;

ArrayList<Integer> timediffs = new ArrayList<>();

Set<Answer> answers =
db.doneTestAnswersDB.getAnswersByQuestionID(questionld);

for (Answer answer: answers) {

if (DbConstants. EMPTY _ANSWER.equals(answer.getAnswer())) {
if (answer.getTimer() > question.getTimer()) { /* sKI0 JFOAMHA HE BiAMOBLIA
3a yac, OLTBIIMN HIXK MOTOYHUHN TaltMep, TO MiApaxoByeMo Horo™*/
non_responded++;

¥

}else {
if (answer.is_right()) {

timediffs.add(question.getTimer() - answer.getTimer());
¥
¥
¥

double timediff = countMedian(timediffs); / mapaxoByemo memiaHy
int new_timer;
if ((double)non_responded/answers.size() > 0.3) { // a0 HEBIAMOBIBIIKMX O1JIBIIIC
30%, To momaemMo Jac
new_timer= (int)(question.getTimer() + timediff * ( (double)
question.getTimer() / timediff) * 0.5);
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}else {
new_timer = (int) ((double) question.getTimer() - timediff * (1 - (double)

non_responded / answers.size()) * 0.8);

b
if (new_timer == 0) new_timer = question.getTimer();
return new_timer;}

Meton countMedian peamizoBaHMii A MiApaxyHKy MeZiaHH, KOJ MO>KHA

JIOJIATKOBO MEPETJIIHYTH Y TOJATKY.
3.4. Ilpukaaj TecTyBaHHSI IPOrpaMu Ta pe3yJibTaTy poOOTH 3 MPOrpaMu

Ha pucynky 3.1 MoXHa NEpersiHy TH MPOIIEC pedCcTpallii KOpUCTyBayda

/start ;145

Hi, to register, please enter your name:

Apa JlaBnenc ..,

Oken, TBoe umsi: Aaa JlaBnewuc, s
3arnomHto, cnacmbo

Pucynox 3.1 — peecTpailisi HOBOro KOpucTtyBaya

AIMIHICTpYBaHHS YaTy MO>KHA T00ayuTH Ha puc 3.2-3.3, a came CBOpPEHHS YarTy,
Ha3HA4YCHHsI I03€piB KypaTopaMu, J0JaBaHHS HE3apEeCTPOBAHUX Ta 3apEECTPOBAHUX

KOPHUCTYBauiB /10 TPYIH.



TestMakerBot admin
pynna java_questions Belna cozaada 4nd yata
-591951164 1:50

Onera Kypatop
/add_curator 4.5

TestMakerBot admin
Monb30BaTens Onbra Tenepe KypaTop rpynnel .-

Pucynox 3.2 — anMiHICTpYyBaHHS 4aTy, CTBOPEHHS KypaTopa

N

_ Nlunyc TopeankAc joined the group via invite link }

TestMakerBot
37T0T Nonb30EBaTeNb He 3aperecTuposad B Bote . .

AoHanba KHyT

/add 1.5

TestMakerBot
Nonb30BaTens AoHaNbA Tenepb CTYAHT rpynnbl .-

Pucynox 3.3 — mogaBaHHS HOBUX CTYICHTIB J0 TPYITH
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/change_name 55.10

Beeaun CEOR NONHOE UMA:

OnbraKypatop --op

Okell, TeOe UMA: Onbra KypaTop, A 2anomMH0, cnacubo

L)

22:20

Mpueet Onbra Kypatop
Y7006l U3MEHUTE UMA, XMW /change_name.
For creating test write /create_test 22:20

lﬂ /create_test 550n

N

o

Enter name of test: 22:20

QO Java 22:20

-

TecT co24aH, HaxmuTe /add_question_11 gna
foBaeneHns Bonpoca 37:90)

/add_question_11 53.55 p

V-
k. ﬂi
Please, enter question: -5.,5

)l

= ) i 4
) } - WoTake O0M? 5505
. S

Please specify the type of the question:

>, =

Optional(wit... l String(specifi... li Open(will ba ...

S N e EI———

Pucynox 3.4 — anropuT™ CTBOPEHHS TECTY y KypaTropa

Kypatop Oynp-sik0i Tpynu MO>Ke CTBOPUTH TECT 3 ACKITbKAMH BUJAMU MUTAHb,
Ha pucyHkax 3.4-3.5 mu 0auuMoO CTBOPEHHS OMIIOHAJILHUX 3alHUTaHb (BIAMOBIII

KHOTIKaMH ) Ta CTPOKOBUX (BiAMOBIIb SIBISIETHCS CJIOBOM 200 CTPOKOIO).
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Please options via;
like A) one; B) two; C) four

A)3MiHa NOBeAIHKN MeToAY KNacy Woao
6aTbKIBCHKOrO;

B)3MiHa NOBeAIHKW MeTOo4y Knacy WoA0 A0UipHLOro;
C)KinbKa MeTofie 2 04HaKOBOH HA3B0H, afe Pi3HUM
Habopom napameTpie;

D)KinbKa pi3HWX Knacie 2 04HaKoBUM MeToA0M

C)KinbKa METOZIE 2 0AH3KOBOK HA3EOHD, ane PizHUM
Habopom napameTpie 196 &

Cillic————s g0 - " pe—— =

Answer added, write /add_question_11 to add another
question o~

/add_question_11 ;.55 o

1.2/

Please, enter question: .-~

3MiHa NOBAIHKN MEeToAy KNacy Wwoao 6aTeLKIECLKOro,
HaNWLWIiTe aHMNINCLKOK C10B0 1:97

L/

e e
Please specify the type of the question: 97

Optional(wit...

— -1\ -

Write correct answer of the question

override ..o o

Answer added, write /add_question_7" to add another
question

Pucynox 3.5 — nogaBanHs 3anuTaHb(OMII0HATLHI/CTPOKOBI)

Tect moumHaeThcss KypropoMm kKoMmanmoro /start test ID, morpiOHy komanmy
reHepye 00T, MOKHA TIO0QUUTH Ha ayTiyTi koMauau /Show_tests. ITicist 3akiHueHHS
TECTY CTyACHTaMH, MOJKHA TIO0AYUTH pe3ybTaTh KoMaH 1010 /Show_results ID — puc

3.6-3.7.
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TR

2 V7§

/show_tests
- )
TestMakerBot . ‘
OCHOBW anropuTMmie /start_test_7
Bazn gaHuX. IHgekcn /start
bazn gaHux. TpaH3akuii /start_test_10
OO0 Java /start_test_11

/start_test_11@TestMakerBot 52 W

Y 1 :
TestMakerBot i‘ %
The test was started. "
See results on /show_results_11 "
/show_results_11@TestMakerBot 4g.01

TestMakerBot

Napwuca Kocau: 86% passed
JoHanba KHyT: 71% passed
NuHyc TopeanbAc: 0% not passed
[xeimc FocanHr: 71% passed

Pucynok 3.6 — mo4atok TecTy 1 mepeBipka pe3yabTaTiB

=

TestMakerBot

NecA YrpaiHka: 71% passed

Nica MansUeea: 57% not passed
AHacTacia MaceHko: 37% not passed

leaH Polioenid: 715 passed
! Ana Naenefc: 57% not passed

&
Pucynox 3.7- meperisia pe3yabTaTiB JUIsl 1HIIUX CTY/ICHTIB

S0 KopucTyBad HE BCTUT BIATIOBICTH Ha 3alMUTaHHS (Yac, AKUN BiABEICHUN
Ha 3aluTaHHsg MHUIIEThCA B TiJAl caMOro 3amuTaHHS, TO OOT HaJCHIIA€ BiAMNOBIIHE
MOBIJJOMJICHHS TIPO T€, IO 4ac CIUIMHYB (puc. 3.8) Ta HaJICHUIIA€TbCA HACTYITHE
3anUTaHHs. 3amuTaHHS HE 3apaXxOBYEThCS CTYACHTY 1 BPAaXOBYEThCS B PE3yJbTaTi
TeCTy, K npoBajeHe. [Ticis 3aBepiieHHs TecTy, KOpUCTYBa4 OTPUMYE MOBITOMIICHHS

3 GayamMu 3a TECT Ta MPOBAJIUB BiH Horo uyu Hi (puc. 3.9).



<« a9 TestMakerBot
G/ 6ot

You have 5m Os.
K oronocuTyn Knac B Koai?

A) class MyClass {};

B) new class MyClass {};

C) select * from class MyClass {};

D) MyClass extends class {}

A)class B)new C)select D)
MyCl... class * from MyCl...

HoBble coobuenun v

Time is over for the question

You have 5m 0s.

LLlo Take knac B Java?

A) PiBeHb cknagHocTi nporpamu. Bei
onepaTopu AiNATbCA Ha Knacu B
3aNeXHOCTi Bif CKNagHOCTI iX
BUKOPUCTaHHS;

B) Ba3oBuit eneMeHT 06'eKTHO-
OPIEHTOBAHOrO NPOrpaMyBaHHA B MOBI
NEIEN

C) MpocTo ogHe 3 MOX/IMBUX Ha3B
3MiHHOT;

Pucynox 3.8 — yac cruiiB a1 KOpucTyBaya

%\ TestMakerBot

A)WO Ad.. BJWO Ue.. UJLWO AB.. U)UL0 Ue..

You have 5m Os.

LLlo 03Havyae nepeBaHTaXXeHHs1 MeToAy
B Java (overload).

A)3MiHa noBefiHKK MeToay Knacy
LWoA0 6aTbKiBCbKOro;

B)3miHa noBeaiHKKM MeToAy Knacy
LLIOAO AOYIPHBOrO;

C)Kinbka MeToAjB 3 0AHAKOBOIO
Ha3BOHo, ane pisaHMM Habopom
napameTpis;

D)Kinbka pi3Hux Knacis 3 0HaKOBUM
MEeTOAOM

A)3miHa.. B)3miHa.. C)Kinbk.. D)KinbK...

You have 5m Os.

Write answer of question:
3MiHa noBeAiHKKU MeToAy Knacy
10A0 6aTbKIBCbKOro, HanuLwiTh
AHrNINCbKOK CNOBO

override 1557

Test done mark: 71%
Passed: yes

®

Pucynox 3.9 — 3aBeprieHHs TECTy JUIsl KOpUCTyBaya
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HedontHo 3amaeTbest yac Ha 3anuTaHHs S5 XBWiIMH(puc. 3.10), mpu KOKHOMY

CTapTi TECTY MEPEPAXOBYIOTHCS TaMEPH JIJIsi KOXKHOTO 3alUTaHHS Ha OCHOBI TOTO, SIK

BIAMOBIAaNMM TotniepeaHi ctyaeHTd. Ha puc. 3.11 MoxHa moOaYuTH SK 3MIHUIUCS

TaltMepH Yepe3 MPOXOHKEHHS TECTy JIeKUIbKaMH IpyHaMH CTYICHTIB.

wiocainost
. console
console_1

Extensions

= ::_m + B Output

@localhost
~ W console 22 ms

= console

B R A A

select * from questions where test_id = 11;

7 rows

1% question_id *

19
20
21
22
23
24
25

testbotdb.questions

-
a

+ — | TxAute poL | oML 4 | A

timer * question + M test_id *
308 Wo Take wnac B Java? 11
380 fK OroMOCMTA KMac B Kogi? 11
380 Wo Take knac B Java? 11
300 [lnA 4Yoro BMKODMCTOBYETbCA onepatop NEW? 11
308 llo o3Havae wnwuose cnoso extends? 11
380 llo o3Hauyae nepeBaHTakeHHs MeTogy B Java (overload). 11
380 3MiHa noBeAlHKM MeTody KNacy WoAc 6aTbKIBCbKOro, HamAwi. 11

Pucynox 3.10 — mo4aTKkoBUi CIUCOK 3alMUTAHb JIJIST TECTY

El Cutput testbotdb.questions

7 rows

)% question_id =
19
20
21
22
23
24
25

=] o~ N L o MR

S|+ -

IH test_id

T Auto poL | DML 4% | A
= timer = guestion
11 182 llo Take Knac B Java?
11 151 fK OronocuTW KNac B Koai?
11 169 llo Take Knac B Java?
11 154 [lnA 4oro BUKOPUCTOBYETLCA onepaTop NEW?
11 93 llo o3Havae Knwyoee cnoeo extends?
11 234 llo o3Hauyae nepegaHTaweHHA MeTomy B Java (overload).
11 201 3MiHa NoBeNlHKW MeTOOY KNacy wWono baTeKI1BCEKOro, HanMWl.

Pucynok 3.11 — 3MinHa TaliMepiB MICIs NPOXOKEHb TECTY JACKIJIbKOMA IpynamMu
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Takox JJ11 KOpUCTYBaviB 3 pOJIbl0 AJIMiHA JIOCTYITHA JI0JIaTKOBA KOMaH/a, sSKa
JIO3BOJIIE HAACWJIATH 3allUTH HANpsMYyIO0 10 0a3u JaHWX, MPUKIAJ] 3alUTy MOXKHO

no6ayuT Ha puc. 3.12.

/sql select question_id, timer from questions where
test_id =11

question_id timer ;
19182

20 151

21169

22154

2393

24234

25 201

Pucynok 3.12 — anMiH-BUKOHAHHS KOMaH/ B 0OTi



42

BUCHOBKH

B BumyckHiii po6oti OyB peayli3oBaHH aJIrOpUTM JUIs IMIJIPaXyHKY YaCOBUX
MIPOMIXKKIB, 110 BHJIUICH] CTYJEHTY Ha BUKOHAHHA 3aBaaHHsA. bylo mpoaHasnizoBaHO
JEKUJIbKa CIOCO0IB Ta MOXKJIMBOCTEH I BUPIIICHHS MPOOJieMH Ta OOpaHO BJIAcCHY
peaizaliio aJropuTMy SK HalOUIbII 3py4HY Ta MAXOAILY Ha JAHOMY CETl BX1THHX

TAHUX Ta KUIBKOCTI IINX BXIJHUX JaHUX.

JUtst 3py4HOCTI MiIpaxyHKY, 3allyCK NEpepaxoBYBaHHS TalMEpIB MOYUHABCS
IIPU CTApPTI TECTY B OKPEMOMY MOTOLI ApaJIENIbHO 3 IOYaTKOM TECTY y CTYIEHTIB, 1110

MIHIMI3Y€ MOKJIMBICTb MIEPECIYCHHS 3allUTIB Ta OJIOKYBaHHS JaHUX Y TaOJIUIISX.

OO6MexeHHS Jacy O0yJIo peaTiz0BaHO 3a JIONMOMOTO0 TaitMepiB, 10 3aITy CKAIUCS
JUTSI KOAKHOTO 3aIUTAHHS 1 CET ¢ TalilMepaMu 30€pIraeThCsl B TEMIIOBIHM IaM’SAT1 10AATKY,
TOM1 SIK 3alMTaHHS, Ha SIKE Ma€ BIJMOBIJIATH KOPUCTYBad, 30epiracThcs yke B 0asi

TaHUX.

ABTOMaTH30BaHa CHUCTEMa TECTyBaHHS Ha 0a3i meceH kepy Tenerpam Oyna
peaiizoBaHa Ha MOBi Java, Oyio Bukopuctano po6oty 3 JDBC moaynem (3anutu 10
BJ1), po6oty Tenerpam Bot Api i1 peanizoBano Bci Bumoru jo cuctemu. CYB/] nns IC
— MySQL, mo nei Oyma peamizoBana EP miarpama 3 ypaxoBaHHSIM OCOOJIHMBOCTEH
CYB/l (mampukiian aBTOIHKPEMEHTHI IMOJIsI) Ta BUMOT 10 30€peKeHHS JaHUX PO

TaliMepH.
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JTOJATOK A

JlictuHr Koay ImporpaMu
package bot;

import model.database.DatabaseManager;
import model.database.DbConstants;
import model.entities.Answer;

import model.entities.Question;

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

public class AdaptiveTimerCounter extends Thread {
DatabaseManager db;
int test_id;

public AdaptiveTimerCounter(DatabaseManager databaseManager, int test_id) {
this.db = databaseManager;
this.test_id = test_id;

}

public int countTimerForQuestion(int questionld) {
Question question = db.getQuestionDB().getQuestion(questionld);
int non_responded = 0;
Arraylist<Integer> timediffs = new ArrayList<>();
Set<Answer> answers = db.doneTestAnswersDB.getAnswersByQuestionID(questionld);
for (Answer answer: answers) {
if (DbConstants.EMPTY_ANSWER.equals(answer.getAnswer())) {
if (answer.getTimer() > question.getTimer()) { //eciu Heomeemuswuii yvenosexk He omeemurs 3a , bonbuiee
spems, YeM yKa3aHbIl malimep,
// mo e2o0 cyumaem
non_responded++;
}
}else {
if (answer.is_right()) {
timediffs.add(question.getTimer() - answer.getTimer());
}
}
}

double timediff = countMedian(timediffs); //cuumaem meduary no omeemuswum Ha sonpoc
int new_timer;
if ((double)non_responded/answers.size() > 0.3) { // ecaiu mex, kmo He omeemusn bonbwe 30%, mo dobasagem

epems
new_timer= (int)(question.getTimer() + timediff * ( (double) question.getTimer() / timediff) * 0.5);
}else {
new_timer = (int) ((double) question.getTimer() - timediff * (1 - (double) non_responded / answers.size()) *
0.8);
}
if (new_timer == 0) new_timer = question.getTimer();

return new_timer;

}



private double countMedian (List<Integer> list) {

int median = 0;

int[] data = new int[list.size()];

for (inti=0; i< list.size(); i++) {
datali] = list.get(i);

}

median = find(data);

return median;

public static void swap(int[] a, int i1, int i2)

{

}

int temp = a[il];
alil] = a[i2];
ali2] = temp;

public static int find(int[] a)

{

if (a.length < 1) return 0O;
if (a.length < 2) return a[0];
int low = 0;
int high = 0;
int median =0;
int[] help = Arrays.copyOfia, a.length);
Arrays.sort(help);
for (inti=0;i<a.length; i++) {
if (a[i] == help[0]) {
low =1i;
}
}
for (inti=0;i<a.length; i++) {
if (a[i] == help[help.length - 1]) {
high =1i;
}
}
for (inti=0; i< a.length; i++) {
if (a[i] == ((help[low] + help[high]) / 2)) {
median =i;

do

{
if (high <=low)
{

return a[median];

}
if (high ==low + 1)
{
if (a[low] > a[high])
{
swap(a, low, high);

}

return a[median];
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}
int middle = (low + high) / 2;
if (a[middle] > a[high])
{
swap(a, middle, high);
}
if (a[low] > a[high])
{
swap(a, low, high);
}
if (a[middle] > a[low])
{
swap(a, middle, low);
}
swap(a, middle, low + 1);
intll=low +1;
int hh = high;
do

{
do

{
[l++;
}
while(a[low] > a[ll]);
do
{
hh--;
}
while(a[hh] > a[low]);
if (hh <)
{
break;
}
swap(a, Il, hh);
}
while(true);
swap(a, low, hh);
if (hh <= median)

{
low =1l;
}
if (hh >= median)
{
high =hh - 1;
}
}
while(true);
}
/**

* When an object implementing interface <code>Runnable</code> is used
* to create a thread, starting the thread causes the object's

* <code>run</code> method to be called in that separately executing
*thread.

*<p>

* The general contract of the method <code>run</code> is that it may

* take any action whatsoever.



*

* @see Thread#run()
*/
@Override
public void run() {
Set<Integer> questions = db.getQuestionsOfTests(test_id).keySet();
for (int quest_id:questions) {
int timer = countTimerForQuestion(quest_id);
// System.out.printin(quest_id + " - " + timer);
db.getQuestionDB().updateTimer(quest_id, timer);
}
}

package bot;

import model.entities.Question;

import model.keyboards.*;

import model.database.*;

import org.mariadb.jdbc.internal.com.read.resultset.UpdatableColumnDefinition;
import org.telegram.telegrambots.ApiContextinitializer;

import org.telegram.telegrambots.bots.TelegramLongPollingBot;

import org.telegram.telegrambots.meta.TelegramBotsApi;

import org.telegram.telegrambots.meta.api.methods.send.SendMessage;

import org.telegram.telegrambots.meta.api.methods.send.SendSticker;

import org.telegram.telegrambots.meta.api.objects.Message;

import org.telegram.telegrambots.meta.api.objects.Update;

import org.telegram.telegrambots.meta.api.objects.User;

import org.telegram.telegrambots.meta.api.objects.replykeyboard.buttons.InlineKeyboardButton;
import org.telegram.telegrambots.meta.exceptions.TelegramApiException;

import org.telegram.telegrambots.meta.exceptions.TelegramApiRequestException;
import org.telegram.telegrambots.meta.generics.LongPollingBot;

import java.util.ArrayList;
import java.util.HashMap;
import java.util.HashSet;
import java.util.Map;

import java.util.Set;

import java.util.Timer;

import java.util.regex.Matcher;
import java.util.regex.Pattern;

// ecau nosnv3osamesnb 8 mecme, 3anpemums co30aeame onpoc U Haobopom
public class Bot extends TelegramLongPollingBot {

final DatabaseManager db;

private final KeyBoards keyBoards = new KeyBoards();

private final Set<String> adminGroupCommands = new HashSet<>();
private final Set<String> adminPrivateCommands = new HashSet<>();
private final Set<String> curatorChatLogic = new HashSet<>();
private final Set<String> curatorPrivatelLogic = new HashSet<>();
private final Set<String> userPrivateLogic = new HashSet<>();

private final Map<Integer, Timer> timers = new HashMap<>();
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private final int MAX_TELEGRAM_MES_LENGTH = 4096;

private final String BOT_TOKEN = "837238452:AAGIwAOsW904xOPR6SF7u5F699T4TIRIJbo";
// BotlLogger log = BotLogger.ge

private static DocumentMarshaller actionMarshaller = new JsonDocumentMarshallerlmpl(Action.class, "Action");

Bot () {
db = new DatabaseManager("jdbc:mariadb://localhost:3306/test");
this.db.connect();
initCommands();
}
/**
* Memoo 015 npuema coobweHud.
* @param update Codepxcum coobujeHue om nosab308amesns.
*/
@Override
public void onUpdateReceived(Update update) {
if (update.hasMessage()) {
String command ="";
if (update.getMessage().hasText()) {
String text = update.getMessage().getText();
command = text.split(" ")[0];
if (command.contains("@")) {
command = text.split("@")[0];
if (lgetBotUsername().equals(text.split("@")[1])) command ="";
}
if (command.startsWith("/")) {
Pattern pattern = Pattern.compile("(/\\w+_)\\d+S");
Matcher matcher = pattern.matcher(command);
if (matcher.find()) {
command = matcher.group(1);
}
}

if (update.getMessage().isGroupMessage() | | update.getMessage().isSuperGroupMessage()) {
try {
groupChatlogic(update, command);
} catch (TelegramApiException e) {
e.printStackTrace();
}
}else {
try {
privateChatLogic(update, command);
} catch (TelegramApiException e) {
e.printStackTrace();
}
}
}
} else if (update.hasCallbackQuery()) {
if (update.getCallbackQuery().getMessage().isGroupMessage() | |
update.getCallbackQuery().getMessage().isSuperGroupMessage()) {
System.out.printin("group");
}else {
// System.out.printin("privateCallback");
try {
privateCallbackLogic(update);
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} catch (TelegramApiException e) {
e.printStackTrace();
}
}
}
// System.out.printin(update);
}

public /*synchronized*/ void sendSticker(String chatld, String fileld) {
SendSticker sendSticker = new SendSticker();
sendSticker.setChatld(chatld);
sendSticker.setSticker(fileld);
try {
execute(sendSticker);
} catch (TelegramApiException e) {
e.printStackTrace();
}
}

private /*synchronized*/ void groupChatLogic(Update update, String command) throws TelegramApiException {
if (curatorChatLogic.contains(command) && db.isCuratorOfGroup(update.getMessage().getFrom().getld(),
update.getMessage().getChatld().intValue())) {
curatorChatLogic(update, command);
} else if (adminGroupCommands.contains(command) && db.checkRole(update.getMessage().getFrom().getld(),
Roles.ROLE_ADMIN)) {
groupChatAdminLogic(update, command);
}

}

private /*synchronized*/ void curatorChatLogic(Update update, String command) throws TelegramApiException {
String group = db.groupldExists(update.getMessage().getChatld().intValue());
switch (command) {
case Commands.ADD:
StringBuilder mes;
if (update.getMessage().isReply()) {
int replyUserld = update.getMessage().getReplyToMessage().getFrom().getld();
if (!db.existUser(replyUserld)) {
mes = new StringBuilder("3ToT nonb3oBaTenb He 3aperectupoBaH B 6oTe");
} else if (db.groupldExists(update.getMessage().getChatld().intValue()) == null) {
mes = new StringBuilder("Tpynna ans atoro yaTa eule He 6bina co3gaHa");
}else {
if (db.isStudentOfGroup(replyUserld, update.getMessage().getChatld().intValue())) {
mes = new StringBuilder("Monb3oBatenb " +
update.getMessage().getReplyToMessage().getFrom().getFirstName() + " y»e cTyaeHT rpynnbi");
}else {
db.setUserGroupRole(replyUserld, Roles.GROUP_ROLE_STUDENT,
update.getMessage().getChatld().intValue());
mes = new StringBuilder("Monb3oBatenb " +
update.getMessage().getReplyToMessage().getFrom().getFirstName() + " Tenepb cTyaeHT rpynnb");
}
}
}else {
mes = new StringBuilder("It is not a reply!");
}
sendMsg(update.getMessage().getChatld().toString(), mes.toString());
break;
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case Commands.CHAT:
if (group !=null) {
sendMsg(update.getMessage().getChatld().toString(), "chat_id: " +
update.getMessage().getChatld().intValue() + "\n rpynna: " + group);
}
break;
case Commands.SHOW_TESTS:
HashMap<Integer, String> tests = db.getTestsForUser(update.getMessage().getFrom().getld());
if (tests.isEmpty()) {
sendMsg(update.getMessage().getChatld().toString(), "no tests");
}else {
mes = new StringBuilder();
for (Map.Entry<Integer, String> entry:tests.entrySet()) {
mes.append(entry.getValue()).append("
").append(Commands.START_TEST).append(entry.getKey()).append("\n");
}
sendMsg(update.getMessage().getChatld().toString(), mes.toString());
}
break;
case Commands.START_TEST:
int test_id = parseDigitCommand(update.getMessage().getText());
if (test_id >=0) {
Arraylist <Integer> students = db.getStudentsOfGroup(update.getMessage().getChatld().intValue());
if (students.isEmpty()) {
mes = new StringBuilder("The group is emprty.");
}else {
if (db.existTestForUser(update.getMessage().getFrom().getld(), test_id)) {
AdaptiveTimerCounter counter = new AdaptiveTimerCounter(db,test_id);
counter.start(); // start counter
startTestForStudents(students, test_id, update);
mes = new StringBuilder("The test was started. \nSee results on " + Commands.SHOW_RESULTS +

test_id);
}else {
mes = new StringBuilder("this test does not exist for you.");
}
}
}else {
mes = new StringBuilder("wrong command");
}
sendMsg(update.getMessage().getChatld().toString(), mes.toString());
break;

case Commands.SHOW _RESULTS:

test_id = parseDigitCommand(update.getMessage().getText());

if (test_id >=0) {
mes = new StringBuilder(db.getResultsOfTest(update.getMessage().getChatld().intValue(), test_id));
if (mes.length() == 0) {

mes = new StringBuilder("no tests");

}

}else {
mes = new StringBuilder("wrong command");

}

sendMsg(update.getMessage().getChatld().toString(), mes.toString());

break;

}
}

private int parseDigitCommand(String text) {
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Pattern pattern = Pattern.compile("*/\\w+_(\\d+)");
Matcher matcher = pattern.matcher(text);
intres=-1;
if (matcher.find()) {

res = Integer.parselnt(matcher.group(1));
}
return res;

}

private void startTestForStudents (ArrayList <Integer> students , int test_id, Update update) throws
TelegramApiException {
for (int userld:students ) {
int cur_test = db.createCurrentTest(userld, test_id);
int questionld = db.getQuestionldOfCurrentTest(cur_test);
db.updateState(userld, States./N_TEST, cur_test, questionld);
sendQuestion(userld, update, questionld, cur_test);
}
}

public void sendQuestion(int userld, Update update, int questionld, int curTestld) throws TelegramApiException {
String mes;
Question question = db.getQuestionDB().getQuestion(questionld);
if (!db.doneTestAnswersDB.checkExistsAnswer(questionld, curTestld, userld)) {
db.doneTestAnswersDB.createDoneAnswer(questionld, curTestld, userld);
}
if (timers.containsKey(userld)) {
timers.get(userld).cancel();
timers.remove(userld);
}
Timer timer = new Timer();
BotTimerTask botTimerTask = new BotTimerTask(userld, questionld, curTestld, update, this);
timer.schedule(botTimerTask, question.getTimer() * 1000);
timers.put(userld, timer);

if (question == null) {

mes = "Please contact admin";

sendMsg(String.valueOf(userld), mes);

//logger

}else {

if (question.getType().equals(QuestionTypes.VARIANT)) {
ArrayList <InlineKeyboardButton> buttons = new ArrayList<>();
String [] options = question.getData().split(";");
for (String s: options) {

if (s I= null && !s.trim().equals("")) {
buttons.add(keyBoards.button(s,s));
}
}
SendMessage sendMessage = keyBoards.getButtonMessage("You have " +
parseSeconds(question.getTimer()) + "\n" + question.getQuestion() + "\n" + question.getData().replace(";", ";\n"),
String.valueOf(userld), buttons.toArray(new InlineKeyboardButton[buttons.size()]));

execute(sendMessage);

}else {
mes = "You have " + parseSeconds(question.getTimer()) + "\nWrite answer of question:\n" +

question.getQuestion();

sendMsg(String.valueOf(userld), mes);

}



db.updateState(userld, States./N_TEST, curTestld, questionld);
}

}
/**

* user is admin and writing in private chat
* @param update
* @param command
*/
private /*synchronized*/ void groupChatAdminLogic(Update update, String command) {
String text = update.getMessage().getText();
String chatldStr = update.getMessage().getChatld().toString();
switch (command) {
case Commands.CREATE:
Pattern pattern = Pattern.compile("~(?:" + Commands.CREATE + "|" + Commands.CREATE +"@" +
getBotUsername() + ")\\s+([\\w\\d1{2,})");
Matcher matcher = pattern.matcher(text);
if (matcher.find()) {
String groupName = matcher.group(1);
int chatld = update.getMessage().getChatld().intValue();
String fail = db.groupldExists(chatld);
if (fail !=null) {
sendMsg(chatldStr, "[ns gaHHoro YyaTa y»Ke co3gaHa rpynna: " + fail);
} else if (db.groupNameExists(groupName)) {
sendMsg(chatldStr, "Tpynna " + groupName + " yxke cyuwiectsyet");
}else {
if (db.createGroup(chatld, groupName)) {
sendMsg(chatldStr, "Tpynna " + groupName + " 6bina co3gaHa ansa yata " + chatld);
}else {
sendMsg(chatldStr, "ownbka");
}
}
}
break;
case Commands.CHAT:
String group = db.groupldExists(update.getMessage().getChatld().intValue());
if (group == null) {
sendMsg(chatldStr, "chat_id: " + update.getMessage().getChatld() + "\n rpynna He co3gaHa");
}else {

StringBuilder mes = new StringBuilder("chat_id: " + update.getMessage().getChatld() + "\n rpynna: " +

group);
Arraylist<Integer> curator = db.getCuratorsOfGroup(update.getMessage().getChatld().intValue());
if (curator.isEmpty()) {
mes.append("\nKypaTopbl He Ha3zHaveHbL.");
}else {
mes.append("\nKypatopsbi: ");
for (Integer user_id: curator) {
mes.append(" ").append(db.getUserName(user_id)).append(",");
}
mes.deleteCharAt(mes.length() - 1);
}
sendMsg(chatldStr, mes.toString());
}
break;
case Commands.SQL:
String res = sqlQuery(text);
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sendMsg(update.getMessage().getChatld().toString(), res);
break;
case Commands.ADD_CURATOR:
if (update.getMessage().isReply()) {
int replyUserld = update.getMessage().getReplyToMessage().getFrom().getld();
if ('db.existUser(replyUserld)) {
sendMsg(chatldStr, "3ToT nonb3oBaTenb He 3aperecTnpoBaH B 6ote");
} else if (db.groupldExists(update.getMessage().getChatld().intValue()) == null) {
sendMsg(chatldStr, "Ipynna gns aToro yata elle He 6bi1a co3gaHa');
}else {
if (db.isCuratorOfGroup(replyUserld, update.getMessage().getChatld().intValue())) {
sendMsg(chatldStr, "Monb3oBatens " +
update.getMessage().getReplyToMessage().getFrom().getFirstName() + " y»ke 6bi1 Ha3HayeH KypaTtopom rpynnbi");
}else {
db.setUserGroupRole(replyUserld, Roles.GROUP_ROLE_CURATOR,
update.getMessage().getChatld().intValue());
sendMsg(chatldStr, "Monb3oBatens " +
update.getMessage().getReplyToMessage().getFrom().getFirstName() + " Tenepb Kypatop rpynnbl");
}
}
}else {
sendMsg(chatldStr, "It is not a reply!");
}
break;
case Commands.DELETE_GROUP:
db.deleteGroup(update.getMessage().getChatld().intValue());
sendMsg(chatldStr, "group was deleted");
break;
}
}
private /* synchronized */ void privateCallbackLogic(Update update) throws TelegramApiException {
Message message = update.getCallbackQuery().getMessage();
User user = update.getCallbackQuery().getFrom();
int userld = user.getld();
States userState = db.getUserState(userld);
String mes ="";
switch (userState) {
case WAIT_TYPE:
Action action = new ActionBuilder(actionMarshaller).build(update);
QuestionTypes type = QuestionTypes.STRING;
try {
type = QuestionTypes.valueOf(action.getName());
} catch (lllegalArgumentException e) {
mes = "smth wrong, please contact admin";
db.setState(userld, States.EMPTY);
sendMsg(message.getChatld().toString(), mes);
}
db.setQuestType(db.getUsersQuestionld(userld), type.toString());
if (type.equals(QuestionTypes.VARIANT)) {
mes = "Please options via ;\n like A) one; B) two; C) four";
db.setState(userld, States. WAIT_VARIANT);
} else if(type.equals(QuestionTypes.STRING)) {
mes = "Write correct answer of the question";
db.setState(userld, States.WAIT _ANSWER);
}else {
int questld = db.getUsersQuestionld(userld);
mes = "Answer added, write " + Commands.ADD_QUESTION + db.getUsersTestld(questld) + " to add
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another question";
}
sendMsg(message.getChatld().toString(), mes);
break;
case IN_TEST:

Action actionl = new ActionBuilder(actionMarshaller).build(update);
Question question = db.getQuestionDB().getQuestion(db.getUsersQuestionld(userld));
if (QuestionTypes.VARIANT.equals(question.getType())) {
String answer ="";
String [] options = question.getData().split(";");
for (String s: options) {
if (s = null && !s.trim().equals("")) {
if (s.contains(actionl.getName())) {
answer =s;
}
}
}

db.doneTestAnswersDB.updateDoneAnswer(db.getUsersQuestionld(userld), db.getUsersTestld(userld),

answer, userld);
}
int curTestld = db.getUsersTestld(userld);
int newQuest = getNewQuestld(userld);
if (newQuest < 0) {
endTest(userld, update);
}else {
if (timers.containsKey(userld)) {
timers.get(userld).cancel();
}
sendQuestion(userld, update, newQuest, curTestld);
}
break;
default:
break;
}
}

public int getNewQuestld(int userld) {
int curTestld = db.getUsersTestld(userld);
int newQuest = db.getQuestionldOfCurrentTest(curTestld);
return newQuest;

}
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private /* synchronized */ void privateChatLogic(Update update, String command) throws TelegramApiException {

boolean isText = true;
String mes ="";
Message message = update.getMessage();
User user = update.getMessage().getFrom();
int userld = user.getld();
States userState = db.getUserState(userld);
switch (userState) {
case WAIT_FOR_NAME:
if (message.hasText()) {
mes = message.getText();
String nick = user.getUserName();
System.out.println(nick + " " + mes);
db.setUserName(userld, nick, mes);
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db.setState(userld, States.EMPTY);
String name = db.getUserName(userld);
mes = "Okell, TBoe uma: " + name + ", a 3anomHto, cnacnbo";
}else {
mes = "XM.. YTo-To He TaK. Hanuwm mHe TeKcTom, noxkanymncra";
}
break;
case WAIT_FOR_TEST_NAME:
if (db.hasCuratorRole(userld)) {
if (message.hasText()) {
String text = update.getMessage().getText();
if (db.ifTestNameExists(text) < 0) {
int a = db.createTest(userld, text);
if (@a>-1){
mes = "TecT co3gaH, Haxkmute " + Commands.ADD_QUESTION + a + " ana pobasneHua sonpoca’;
db.setState(userld, States.EMPTY);
}else {
mes = "smth wrong";
}
}else {
mes = "test with current name already exist";
}
}else {
mes = "it is not a text";
}
}else {
mes = "wrong permissions";
db.setState(userld, States.EMPTY);
}
break;
case WAIT_QUEST_NAME:
if (message.hasText()) {
db.addQuestion(db.getUsersQuestionld(userld), message.getText());
db.setState(userld, States. WAIT_TYPE);
SendMessage sendMessage = keyBoards.getButtonMessage("Please specify the type of the
question:\n",
update.getMessage().getChatld().toString(),
keyBoards.button("Optional(with variants)", QuestionTypes.VARIANT.toString()),
keyBoards.button("String(specific string answer)", QuestionTypes.STRING.toString()),
keyBoards.button("Open(will ba checked\nby teacher", QuestionTypes.OPEN.toString()));
execute(sendMessage);
}else {
mes = "smth wrong, enter text.";
}
break;
case WAIT_ANSWER:
if (message.hasText()) {
int questld = db.getUsersQuestionld(userld);
db.addAnswerToQuestion(questld, message.getText());
mes = "Answer added, write " + Commands.ADD_QUESTION + db.getUsersTestld(userld) + " to add
another question";
db.setState(userld, States.EMPTY);
}else {
mes = "smth wrong, enter text.";
}
break;
case WAIT_VARIANT:



String text = update.getMessage().getText();

if ( text.trim().contains(";")) {
mes = "Ok, please write what answer is right";
db.setQuestData(db.getUsersQuestionld(update.getMessage().getFrom().getld()), text);
db.setState(userld, States.WAIT_ANSWER);

}else {
db.setState(userld, States. WAIT_VARIANT);
mes = "Please options via ;\n like A) one; B) two; C) four";

}

break;

case IN_TEST:

if (message.hasText()) {
int questld = db.getUsersQuestionld(userld);
int curTestld = db.getUsersTestld(userld);

Question question = db.getQuestionDB().getQuestion(questld);
if (QuestionTypes.VARIANT.equals(question.getType())) {
mes = "Please, push the button";
sendQuestion(userld, update, questld, curTestld);
}else {
String answer = message.getText();
db.doneTestAnswersDB.updateDoneAnswer(questld, curTestld, answer, userld);
int newQuest = db.getQuestionldOfCurrentTest(curTestld);
if (newQuest < 0) {
endTest(userld, update);
}else {
if (timers.containsKey(userld)) {
timers.get(userld).cancel();
}
sendQuestion(userld, update, newQuest, curTestld);
}
return;
}

}else {
mes = "Enter text, please.";

}

break;

case EMPTY:

boolean exist = db.existUser(userld);

if (lexist) {

// sendSticker(message.getChatld().toString(), "CAADAgADZROAAuUIVBRjcV5e5KVI7-wl");
mes = "Hi, to register, please enter your name: ";
db.setState(userld, States. WAIT_FOR_NAME);
db.setUserName(userld, user.getUserName(), user.getFirstName() + (user.getLastName()!=null? " "

+user.getLastName():""));

}else {
if (adminPrivateCommands.contains(command)) {

if (db.checkRole(userld, Roles.ROLE_ADMIN)) {
if (Commands.SQL.equals(command)) {
String res = sqlQuery(message.getText());
sendMsg(update.getMessage().getChatld().toString(), res);
}else {
sendMsg(update.getMessage().getChatld().toString(), "unknown command");
}
}

} else if (curatorPrivatelLogic.contains(command)) {
if (db.hasCuratorRole(userld)) {
switch (command) {
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case Commands.CREATE_TEST:
mes = "Enter name of test: ";
db.setState(userld, States.WAIT_FOR_TEST_NAME);
break;
case Commands.ADD_QUESTION:
Pattern pattern = Pattern.compile(""/\\w+_(\\d+)S$");
Matcher matcher = pattern.matcher(message.getText());
int test_id;
if (matcher.find()) {
test_id = Integer.parselnt(matcher.group(1));
if (db.existTestForUser(userld, test_id)) {
int question_id = db.createQuestion(test_id);
if (question_id > 0) {
db.updateState(userld, States.WAIT_QUEST_NAMIE, test_id, question_id);
mes = "Please, enter question: ";

}else {
mes = "mistake";
}
}else {
mes = "You dont have permissions ro change this test";
}
}else {
mes = "wrong command";
}
break;
}
}else {
mes = "You don't have permissions.";

}

} else if (userPrivateLogic.contains(command)){
switch (command) {
case Commands.CHANGE_NAME:
db.setState(userld, States.WAIT_FOR_NAME);
mes = "BBeau cBoe nosiHoe nma:";
break;
}
}else {
mes = "Mpuset " + db.getUserName(userld) + "\nYtobbl usmeHUTb UMs, xmu /change_name.";
if (db.hasCuratorRole(userld)) {
mes += "\n For creating test write " + Commands.CREATE_TEST;
}
}
}
break;
}
if (isText)
sendMsg(message.getChatld().toString(), mes);
}

void endTest(int userld, Update update) {
int cur_test = db.getUsersTestld(userld);
int testld = db.getTestldOfDoneTests(cur_test);
HashMap<Integer,String> questions = db.getQuestionsOfTests(testld);
HashMap<Integer,String> answers = db.getAnswersOfDoneTests(cur_test);
intsum=0;
for (Map.Entry<Integer, String> question:questions.entrySet()) {
String answer = answers.get(question.getKey()).trim().toLowerCase();
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if (question.getValue().trim().toLowerCase().equals(answer)) {
sum+=1;
}
}

if (timers.containsKey(userld)) {
timers.get(userld).cancel();
timers.remove(userld);
}
int res = Math.round(((float) sum / questions.size()) * 100);
int passed=res>60?1:-1;
db.getUserStateDB().doneTest(cur_test, res, passed);
db.setState(userld, States.EMPTY);
String mes = "Test done mark: " + res + "%\n Passed: " + (passed >0 ? "yes" :
sendMsg(String.valueOf(userld), mes);
}

no");

public /*synchronized*/ String sqlQuery(String sql) {
String result;
sql = sql.substring(sqgl.indexOf(" "));
result = db.sqlQuery(sql);
return result;

}
/**

* MemoOd 015 HacmpolKu coobujeHus U e2o omnpaskKu.
* @param chatld id yvama
* @param s CmpoKa, Komopyro Heobxo0UMom ommnpasuMe 8 Kayecmee coobujeHuUs.
*/
public /* synchronized */ void sendMsg(String chatld, String s) {
if (s==null | | s.trim().equals("")) return;
SendMessage sendMessage = new SendMessage();
sendMessage.enableMarkdown(true);
sendMessage.setChatld(chatld);
System.out.printin(chatld + ": " +s);
sendMessage.enableMarkdown(false);
while (s.length() >= MAX_TELEGRAM_MES_LENGTH) {
sendMessage.setText(s.substring(0, MAX_TELEGRAM_MES_LENGTH));
s = s.substring(MAX_TELEGRAM_MES_LENGTH);
}
sendMessage.setText(s);
try {
execute(sendMessage);
} catch (TelegramApiException e) {
System.out.printin("Exception: " + e.toString());
}
}

private String parseSeconds(int sec) {
String seconds = null;
int min = (sec / 60)%60;
int hours = (sec/60)/60;
seconds = (hours>0?(hours + "h "):
return seconds;

) + (Min>0?(min + "m "):"") + (sec-min*60-hours*60*60) + "s.";

/**
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* Memod eo3spawaem ums 6oma, yKa3aHHoe rpu pe2ucmpayuu.
* @return umsa boma
*/
@Override
public String getBotUsername() {
return "TestMakerBot";

}

public static void main(String[] args) {
ApiContextlnitializer.init();
TelegramBotsApi telegramBotsApi = new TelegramBotsApi();
try {
telegramBotsApi.registerBot(Bot.getBot());
} catch (TelegramApiRequestException e) {
e.printStackTrace();
}
}

private static LongPollingBot getBot() {
return new Bot();

}

private void initCommands() {
adminGroupCommands.add(Commands.CREATE);
adminGroupCommands.add(Commands.ADD);
adminGroupCommands.add(Commands.CHAT);
adminGroupCommands.add(Commands.SQL);
adminGroupCommands.add(Commands.ADD_CURATOR);

adminPrivateCommands.add(Commands.DELETE_GROUP);
adminPrivateCommands.add(Commands.SQL);

curatorChatLogic.add(Commands.ADD);
curatorChatLogic.add(Commands.START_TEST);
curatorChatLogic.add(Commands.CHAT);
curatorChatLogic.add(Commands.SHOW_TESTS);
curatorChatlLogic.add(Commands.SHOW_RESULTS);

curatorPrivateLogic.add(Commands.CREATE_TEST);
curatorPrivateLogic.add(Commands.ADD_QUESTION);

userPrivatelLogic.add(Commands.CHANGE_NAME);
}

/**
* Memood so3zspawiaem token 6oma 015 cea3u ¢ cepsepom Telegram
* @return token 019 6oma
*/
@Override
public String getBotToken() {
return BOT_TOKEN;
}
}



package bot;

import org.telegram.telegrambots.meta.api.objects.Update;
import org.telegram.telegrambots.meta.exceptions.TelegramApiException;

import java.util. TimerTask;
import static model.database.DbConstants.EMPTY_ANSWER,;

public class BotTimerTask extends TimerTask {
int userld;
int questionld;
int curTestld;
Update update;

Bot bot;

public BotTimerTask(int userld, int questionld, int curTestld, Update update, Bot bot) {
super();
this.userld = userld;
this.questionld = questionld;
this.curTestld = curTestld;
this.update = update;
this.bot = bot;
}

/**
* The action to be performed by this timer task.
*/
@Override
public void run() {
bot.db.doneTestAnswersDB.updateDoneAnswer(questionld, curTestld, EMPTY_ANSWER, userld);
//int userld, Update update, int questionld, int curTestld
try {
bot.sendMsg(String.valueOf(userld), "Time is over for the question");
int newQuest = bot.getNewQuestld(userld);
if (newQuest < 0) {
bot.endTest(userld, update);
}else {
bot.sendQuestion(userld, update, newQuest, curTestld);
}
} catch (TelegramApiException e) {
e.printStackTrace();
}Hfinally {
this.cancel();
}
}
}

package bot;

public class Commands {
public final static String ADD_QUESTION ="/add_question_";
public final static String START _TEST = "/start_test_";
public final static String CREATE = "/create";
public final static String CHAT = "/chat";
public final static String ADD_CURATOR = "/add_curator";
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public final static String ADD = "/add";

public final static String GRANT_MODER = "/grant_moder";
public final static String SQL = "/sql";

public final static String DELETE_GROUP = "/delete_group";
public final static String CREATE_TEST ="/create_test";

public final static String CHANGE_NAME = "/change_name";
public final static String ADD_VARIANT = "/add_variant";
public final static String DONE_QUESTION = "/done_question";
public final static String SHOW_TESTS ="/show_tests";

public final static String SHOW_RESULTS ="/show_results_";

}
package bot;

public enum QuestionTypes {
VARIANT, OPEN, STRING
}
package bot;
public class Roles {
public final static String ROLE_ADMIN = "ADMIN";
public final static String ROLE_ MODER = "MODER";
public final static String GROUP_ROLE_CURATOR = "CURATOR";
public final static String GROUP_ROLE_STUDENT = "STUDENT";

package bot;

public enum States {
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WAIT_FOR_NAME, IN_TEST, EMPTY, WAIT_FOR_TEST_NAME, WAIT_QUEST_NAME, WAIT_ANSWER, WAIT_TYPE,

WAIT_VARIANT
}

package model.database;

import bot.Roles;
import bot.States;

import java.sql.Connection;

import java.sql.Date;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.ResultSetMetaData;
import java.sql.SQLException;
import java.sql.Statement;

import java.sql.Types;

import java.util.ArrayList;

import java.util.HashMap;

import static model.database.DbConstants.*;
public class DatabaseManager {
private Connection c;

private final String dbUrl;

static final String JDBC_DRIVER = "org.mariadb.jdbc.Driver";



static final String USER = "root";
static final String PASS = "root";

private QuestionTestDB questionTestDB;
private UserStateDB userStateDB;
public DoneTestAnswersDB doneTestAnswersDB;

public DatabaseManager(String dbUrl) {
this.dbUrl = dbUrl;
questionTestDB = new QuestionTestDB(this);
userStateDB = new UserStateDB(this);
doneTestAnswersDB = new DoneTestAnswersDB(this);

}

public void connect() {
try {
Class.forName(JDBC_DRIVER);
¢ = DriverManager.getConnection(dbUrl, USER, PASS);
System.out.printin("Connecting to a selected model.database...");
dblnit();
} catch (Exception e) {
e.printStackTrace();
System.exit(1);
}
}

private void dblinit() {

try {
checkConnection();
Statement stmt = c.createStatement();
stmt.executeUpdate(CREATE_DB);
stmt.execute(USE_BD);
stmt.execute("SET NAMES 'utf8mb4' COLLATE 'utf8mb4_unicode_ci');
stmt.executeUpdate(CREATE_USERS_TABLE_STATEMENT);
stmt.executeUpdate(CREATE_STATES_TABLE);
stmt.executeUpdate(CREATE_GROUPS_TABLE);
stmt.executeUpdate(CREATE_USERS_GROUPS_TABLE);
stmt.executeUpdate(CREATE_TESTS_TABLE);
stmt.executeUpdate(CREATE_QUEST_TABLE_STATEMENT);
stmt.executeUpdate(CREATE_VARIANTS_TABLE);
stmt.executeUpdate(CREATE_DONE_TESTS_TABLE);
stmt.executeUpdate(CREATE_ANSWERS_TABLE_STATEMENT);
stmt.close();

} catch (SQLException e) {
e.printStackTrace();

}

public Connection getConnection() {
try {
checkConnection();
} catch (SQLException throwables) {
throwables.printStackTrace();

}

return c;
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private void checkConnection() throws SQLException {
if (c.isClosed())
connect();

}

public QuestionTestDB getQuestionDB() {
return questionTestDB;

}

public UserStateDB getUserStateDB() {
return userStateDB;

}

public boolean existUser(Integer userld) {
boolean res = false;

try {
checkConnection();

PreparedStatement preparedStatement = c.prepareStatement("select 1 from " +

DbConstants.USERS_TABLE_NAME + " where " + COL_USER_ID +" =?");

preparedStatement.setint(1, userld);
ResultSet resultSet = preparedStatement.executeQuery();
res = resultSet.next();
resultSet.close();
preparedStatement.close();

} catch (SQLException e) {
e.printStackTrace();

}

return res;

}

public States getUserState(Integer userld) {
States state = States.EMPTY;
String sql = "select " + COL_STATE + " from " + STATES_TABLE_NAME +
"where " + COL_USER_ID +" =?";
try {
checkConnection();
PreparedStatement preparedStatement = c.prepareStatement(sql);
preparedStatement.setint(1, userld);
ResultSet resultSet = preparedStatement.executeQuery();
if (resultSet.next()) {
state = States.valueOf{resultSet.getString(1));
}
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();
}
return state;

}

public String getUserName(Integer userld) {
String name = "failure";
String sql = "select " + COL_NAME + " from " + USERS_TABLE_NAME +
"where" + COL_USER_ID+" =7?";
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try {
checkConnection();
PreparedStatement preparedStatement = c.prepareStatement(sql);
preparedStatement.setint(1, userld);
ResultSet resultSet = preparedStatement.executeQuery();
if (resultSet.next()) {
name = resultSet.getString(1);
}
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();
}

return name;

}

public boolean setState(Integer userld, States state) {
int ok;
String sgl = "insert into " + DbConstants.STATES_TABLE_NAME +" (" + COL_USER_ID +"," + COL_STATE +") " +
"values ( ?, ?) ON DUPLICATE KEY UPDATE " + DbConstants.COL_STATE + " =?";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, userld);
prstmnt.setString(2, state.name());
prstmnt.setString(3, state.name());
ok = prstmnt.executeUpdate();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return false;
}
return ok > 0;
}
public boolean updateState(Integer userld, States state, int test_id, int question_id) {
int ok;
String sql = "insert into " + DbConstants.STATES_TABLE_NAME +" (" + COL_USER_ID +"," + COL_STATE+"," +
COL_TEST_ ID+"," + COL_QUESTION_ID +") " +
"values ( ?,?,?,?) ON DUPLICATE KEY UPDATE " + COL_STATE+"=?," + COL_TEST ID+"=?," +
COL_QUESTION ID +"=2";

try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1,userld);
prstmnt.setString(2, state.name());
prstmnt.setint(3,test_id );
prstmnt.setint(4,question_id );
prstmnt.setString(5, state.name());
prstmnt.setInt(6,test_id );
prstmnt.setInt(7,question_id );
ok = prstmnt.executeUpdate();
prstmnt.close();

} catch (SQLException e) {
e.printStackTrace();
return false;

}



return ok > 0;

}

public boolean setUserName(Integer userld, String nick, String name) {
boolean ok;

String sgl = "insert into " + DbConstants.USERS_TABLE_NAME +"(" +
COL_USER ID+"," + COL_NICK +"," + COL_NAME +" )" +
"values ( ?, ?, ?) ON DUPLICATE KEY UPDATE " + DbConstants.COL_NICK+" =7?," + COL_ NAME +"=7?";

try {

checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, userld);
if (nick !=null) {
prstmnt.setNString(2, nick);
prstmnt.setNString(4, nick);
}else {
prstmnt.setNull(2, Types.CHAR);
prstmnt.setNull(4, Types.CHAR);
}
if (name != null && name.length() > GREAT_CHAR) {
name = name.substring(0, GREAT_CHAR - 1);
}
prstmnt.setNString(3, name == null ? "Unknown wanderer" : name);
prstmnt.setNString(5, name == null ? "Unknown wanderer" : name);
ok = prstmnt.execute();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return false;
}
return ok;

}

public boolean groupNameExists(String groupName) {
boolean ok = false;
String sgl = "select " + COL_NAME + " from " + GROUPS_TABLE_NAME + " where " + COL_NAME +" = ?";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setString(1, groupName);
ResultSet resultSet = prstmnt.executeQuery();
if (resultSet.next()) {
ok = true;
}
resultSet.close();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
}

return ok;

}

public String groupldExists(int id) {
String res = null;
String sql = "select " + COL_NAME +" from " + GROUPS_TABLE _NAME + " where " + COL_CHAT ID +" =7?";

try {
checkConnection();
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PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, id);
ResultSet resultSet = prstmnt.executeQuery();
if (resultSet.next()) {
res = resultSet.getString(1);
}
resultSet.close();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
}

return res;

}

public boolean createGroup(int id, String name) {
int ok;
String sgl = "insert into " + DbConstants.GROUPS_TABLE_NAME +" (" + COL_NAME +"," + COL_CHAT_ID +") " +
"values ( ?, ?) ON DUPLICATE KEY UPDATE " + COL_NAME + " = ?";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setString(1, name);
prstmnt.setint(2, id);
prstmnt.setString(3, name);
ok = prstmnt.executeUpdate();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
ok =-1;
}

return ok > 0;

}

public boolean checkRole(int userld, String role) {
boolean ok = false;
String sgl = "select 1 from " + USERS_TABLE_NAME + " where " + COL_USER_ID +"=?and " + COL_ROLE +"=7?";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, userld);
prstmnt.setString(2, role);
ResultSet resultSet = prstmnt.executeQuery();
if (resultSet.next()) {
ok = true;
}
resultSet.close();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
}
return ok;

}

public boolean setUserGroupRole(int userld, String role, int chat_id) {
int ok;
String sql = "insert into " + DbConstants.US_GROUP_TABLE_NAME +" (" + COL_USER_ID +"," + COL_ROLE +"," +
COL_CHAT_ID+")" +
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"values (?,7?,?)";

try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, userld);
prstmnt.setString(2, role);
prstmnt.setint(3, chat_id);
ok = prstmnt.executeUpdate();
prstmnt.close();

} catch (SQLException e) {
e.printStackTrace();
ok =-1;

}

return ok > 0;

/*
public boolean deleteUserGroupRole(int userld, String role, int chat_id) {
int ok;
String sql = "delete from " + US_GROUP_TABLE_NAME + " where "
+COL_USER ID+"=?and "+ COL ROLE+"=?and "+ COL CHAT ID+"=?";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, userld);
prstmnt.setString(2, role);
prstmnt.setint(3, chat_id);
ok = prstmnt.executeUpdate();
prstmnt.close();
}catch (SQLException e) {
e.printStackTrace();
ok =-1;
}
return ok > 0;
}
¥/
/* private boolean grantRole(int userld, String role) {
return true;

}

public boolean grantModer(int userld) {
return grantRole(userld, Roles.ROLE_MODER);

I

private boolean hasGroupRole(int userld, String role) {

boolean res = false;

try {
checkConnection();
PreparedStatement preparedStatement = c.prepareStatement("select 1 from " + US_GROUP_TABLE_NAME +"

where " + COL_USER_ID+"=? AND " + COL_ROLE +" =?");

preparedStatement.setint(1, userld);
preparedStatement.setString(2, role);
ResultSet resultSet = preparedStatement.executeQuery();
res = resultSet.next();
resultSet.close();
preparedStatement.close();

} catch (SQLException e) {



e.printStackTrace();
}
return res;

}

public boolean hasCuratorRole(int userld) {
return hasGroupRole(userld, Roles.GROUP_ROLE_CURATOR);

}

public String sqlQuery(String query) {
String result ="";
if (query == null) {
result = "null";
}else {
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(query);
ResultSet resultSet;
if (query.toLowerCase().trim().startsWith("select")) {
resultSet = prstmnt.executeQuery();
StringBuilder stringBuffer = new StringBuilder();
if (resultSet.next()) {
ResultSetMetaData rsmd = resultSet.getMetaData();
for (inti=1;i<=rsmd.getColumnCount(); i++) {
stringBuffer.append(rsmd.getColumnName(i));
stringBuffer.append(" ");
}
do {
stringBuffer.append("\n");
for (inti=1;i<=rsmd.getColumnCount(); i++) {
int type = rsmd.getColumnType(i);
if (type == Types.CHAR || type == Types.VARCHAR) {
stringBuffer.append(resultSet.getString(i));
}else if (type == Types.DATE) {
stringBuffer.append(resultSet.getDate(i).toString());
}else if (type == Types.BLOB) {
stringBuffer.append(resultSet.getBlob(i).toString());
} else if (type == Types.INTEGER) {
stringBuffer.append(resultSet.getint(i));

}else {

stringBuffer.append("UNKNOWN TYPE");
}
stringBuffer.append(" ");

}

} while (resultSet.next());
result = stringBuffer.toString();

}else {
result = "no rows selected";
}
resultSet.close();
}else {

prstmnt.execute();
result = "executed";
}
prstmnt.close();
} catch (SQLException e) {
result += e.getStackTrace();
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}
}

return result;

}

public boolean isCuratorOfGroup(int userld, int chatld) {
return isCurrentRoleOfGroup(userld,chatld, Roles.GROUP_ROLE_CURATOR);

}

public boolean isStudentOfGroup(int userld, int chatld) {
return isCurrentRoleOfGroup(userld,chatld, Roles.GROUP_ROLE_STUDENT);

}

private boolean isCurrentRoleOfGroup(int userld, int chatld, String role) {
boolean res = false;
try {
checkConnection();
PreparedStatement preparedStatement = c.prepareStatement("select 1 from " + US_GROUP_TABLE_NAME +"
where " + COL_USER_ID+"=? AND " + COL_CHAT_ID+" =?and " + COL_ROLE +" = ?");
preparedStatement.setint(1, userld);
preparedStatement.setint(2, chatld);
preparedStatement.setString(3, role);
ResultSet resultSet = preparedStatement.executeQuery();
res = resultSet.next();
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();
}
return res;

}

private ArrayList<Integer> getUserRoleOfGroup(int chatld, String role) {
ArrayList<Integer> res = new ArrayList<>();
try {

checkConnection();

PreparedStatement preparedStatement = c.prepareStatement("select " + COL_USER_ID +
"from " + US_GROUP_TABLE_NAME + " where "
+COL_CHAT_ID+"=?and "+ COL_ROLE+"=?");

preparedStatement.setint(1, chatld);

preparedStatement.setString(2, role);

ResultSet resultSet = preparedStatement.executeQuery();

while (resultSet.next()) {

res.add(resultSet.getInt(1));

}

resultSet.close();

preparedStatement.close();

} catch (SQLException e) {
e.printStackTrace();

}

return res;

}

public ArrayList<Integer> getCuratorsOfGroup(int chatld) {
return getUserRoleOfGroup(chatld, Roles.GROUP_ROLE_CURATOR);



public ArrayList<Integer> getStudentsOfGroup(int chatld) {
return getUserRoleOfGroup(chatld, Roles.GROUP_ROLE_STUDENT);

}

public boolean deleteGroup(int chatld) {
boolean ok = true;
String sql = "delete from " + US_GROUP_TABLE_NAME + " where "
+ COL_CHAT ID+"=?";
String sqll = "delete from " + GROUPS_TABLE_NAME + " where "
+ COL_CHAT ID+"=?";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, chatld);
prstmnt.executeUpdate();
prstmnt.close();
prstmnt = c.prepareStatement(sqll);
prstmnt.setint(1, chatld);
prstmnt.executeUpdate();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
ok = false;
}
return ok;

}

public int ifTestNameExists(String testname) {
intres=-1;
try {
checkConnection();
PreparedStatement preparedStatement = c.prepareStatement("select " + COL_TEST_ID +
"from " + TESTS_TABLE_NAME + " where "
+ COL_NAME +" =7?");
preparedStatement.setString(1, testname);
ResultSet resultSet = preparedStatement.executeQuery();
if (resultSet.next()) {
res = resultSet.getInt(1);
}
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();
}

return res;

}

public boolean existTestForUser(int userld, int testld) {
boolean res = false;

try {
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checkConnection();

PreparedStatement preparedStatement = c.prepareStatement("select 1 from " + TESTS_TABLE_NAME +"

where "+ COL_USER_ID+"=?AND" + COL_TEST_ID+"=?");

preparedStatement.setint(1, userld);
preparedStatement.setint(2, testld);
ResultSet resultSet = preparedStatement.executeQuery();
res = resultSet.next();
resultSet.close();
preparedStatement.close();

} catch (SQLException e) {
e.printStackTrace();

}

return res;

}

publicint createQuestion(int test_id) {
int ok;
String sql = "insert into " + QUEST_TABLE_NAME +" (" + COL_TEST_ID+"," + COL_TIMER +") " +
"values (?,7?)";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql, Statement.RETURN_GENERATED_KEYS);
prstmnt.setint(1, test_id);
prstmnt.setint(2, 500);
ok = prstmnt.executeUpdate();
ResultSet rs = prstmnt.getGeneratedKeys();
if (rs.next()) {
ok =rs.getInt(1); // domicHo sepHymeb aliou eonpoca
}
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return -1;
}

return ok;

}

public int createTest(int userld, String name) {
name = name.length()>GREAT_CHAR?name.substring(0, GREAT_CHAR):name;
int ok;
String sql = "insert into " + TESTS_TABLE_NAME + " (" + COL_USER_ID +"," + COL_NAME +") " +
"values (?,?)";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql, Statement.RETURN_GENERATED_KEYS);
prstmnt.setint(1, userld);
prstmnt.setString(2, name);
ok = prstmnt.executeUpdate();
ResultSet rs = prstmnt.getGeneratedKeys();
if (rs.next()) {
ok = rs.getInt(1); // donxcHo sepHymsb atidu mecma
}
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return -1;
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}

return ok;

}

public boolean addQuestion (int questionld, String question) {

return addStringColToQuestions(questionld, question, COL_QUESTION);

}

public boolean addAnswerToQuestion(int questionld, String answer) {
return addStringColToQuestions(questionld, answer, COL_ANSWER);
}

private boolean addStringColToQuestions (int questionld, String string, String column) {
string = string.length() > GREAT_VARCHAR ? string.substring(0,GREAT_VARCHAR - 1) : string;

int ok;
String sql = "UPDATE " + QUEST_TABLE_NAME +
"SET" +column+"=7?"+
" where " + COL_QUESTION_ID + " =7?";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setString(1, string);
prstmnt.setint(2,questionid );
ok = prstmnt.executeUpdate();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return false;

}

return ok > 0;

public int getUsersTestld(int userld) {
return getUsersIntCol(userld, COL_TEST_ID);
}
public int getUsersQuestionld(int userld) {
return getUsersIntCol(userld, COL_QUESTION_ID);
}

private int getUsersIntCol (int userld, String col) {
intres=-1;
String sgl = "select " + col + " from " + STATES_TABLE_NAME +
"where" + COL_USER_ID +" =7";
try {
checkConnection();
PreparedStatement preparedStatement = c.prepareStatement(sql);
preparedStatement.setint(1, userld);
ResultSet resultSet = preparedStatement.executeQuery();
if (resultSet.next()) {
res = resultSet.getInt(1);
}
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();

73



74

}

return res;

}

public boolean addVariant(int questionld, String answer) {
answer = answer.length()>GREAT_CHAR?answer.substring(0, GREAT_CHAR):answer;

int ok;

String sgl = "insert into " + VARIANTS_TABLE +" (" + COL_QUESTION_ID +"," + COL_ANSWER +") " +
"values (?, ?)";

try {

checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql, Statement.RETURN_GENERATED_KEYS);
prstmnt.setint(1, questionld);
prstmnt.setString(2, answer);
ok = prstmnt.executeUpdate();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return false;

}

return ok > 0;

public HashMap<Integer, String> getTestsForUser(int userld) {
HashMap<Integer, String> res = new HashMap<>();
try {

checkConnection();

PreparedStatement preparedStatement = c.prepareStatement("select " + COL_TEST_ID +"," + COL_NAME +
"from " + TESTS_TABLE_NAME + " where "
+COL_USER_ID+"=7?");

preparedStatement.setint(1, userld);

ResultSet resultSet = preparedStatement.executeQuery();

while (resultSet.next()) {

res.put(resultSet.getint(1), resultSet.getString(2));

}

resultSet.close();

preparedStatement.close();

} catch (SQLException e) {
e.printStackTrace();

}

return res;

}

public int createCurrentTest(int userld, int testld) {
int ok;
String sql = "insert into " + DONE_TESTS TABLE_NAME +" (" + COL_USER ID+"," + COL_TEST ID+"," +
COL_START TIME +")" +
"values (?,?,7?)";

try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql, Statement.RETURN_GENERATED_KEYS);
prstmnt.setint(1, userld);
prstmnt.setint(2, testld);
prstmnt.setDate(3, new Date(System.currentTimeMillis()));
ok = prstmnt.executeUpdate();



ResultSet rs = prstmnt.getGeneratedKeys();
if (rs.next()) {
ok =rs.getInt(1); // dosnxcHo sepHymes aliou mecma
}
rs.close();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return -1;
}
return ok;

}

/**
* get question id from test that was not answered
* @param curTestld
* @return
*/
public int getQuestionldOfCurrentTest (int curTestld) {
intres=-1;
String sql = "select q." + COL_QUESTION_ID +
"from " + QUEST_TABLE_NAME +" q" +
"left join " + ANSWERS_TABLE_NAME +"a" +
"on (a." + COL_QUESTION_ID +" = q." + COL_QUESTION_ID + " and a." + COL_CUR TEST ID+"=?)"+
"where q." + COL_TEST_ID+" ="+
"(select" + COL_TEST_ID + " from " + DONE_TESTS_TABLE_NAME +
"where" + COL_CUR_TEST ID+"=7?)"+
"and a." + COL_QUESTION_ID + " is null";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, curTestld);
prstmnt.setint(2, curTestld);
ResultSet resultSet = prstmnt.executeQuery();
if (resultSet.next()) {
res = resultSet.getInt(1);
}
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return -1;
}

return res;

}
/**

* return question text

* @param questionld

* @return

*

public String getQuestionOfQuestions(int questionld) {
return getStringOfquestions(questionld, COL_QUESTION);

}

public String getAnswerOfQuestions(int questionld) {
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return getStringOfquestions(questionld, COL_ANSWER);
}
private String getStringOfquestions(int questionld, String column) {
String sgl = "select " + column + " from " + QUEST_TABLE_NAME +
"where " + COL_QUESTION_ID +" =7?";
String res = "empty";
try {
checkConnection();
PreparedStatement preparedStatement = c.prepareStatement(sql);
preparedStatement.setint(1, questionld);
ResultSet resultSet = preparedStatement.executeQuery();
if (resultSet.next()) {
res = resultSet.getString(1);
}
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();
}

return res;

}

public HashMap<Integer, String> getAnswersOfDoneTests(int test_id) {
return getStringsOfTestsTable(test_id, ANSWERS_TABLE_NAME, COL_CUR_TEST_ID);
}

public HashMap<Integer, String> getQuestionsOfTests(int test_id) {
return getStringsOfTestsTable(test_id, QUEST_TABLE_NAME, COL_TEST_ID);
}

private HashMap<Integer, String> getStringsOfTestsTable(int test_id, String tableName, String col) {
HashMap<Integer, String > res = new HashMap<>();
try {
checkConnection();
PreparedStatement preparedStatement = c.prepareStatement("select " + COL_QUESTION_ID +"," +
COL_ANSWER +
"from " + tableName + " where "
+col+"=7?");
preparedStatement.setint(1, test_id);
ResultSet resultSet = preparedStatement.executeQuery();
while (resultSet.next()) {
res.put(resultSet.getInt(1), resultSet.getString(2));
}
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();
}

return res;

}

public int getTestldOfDoneTests(int cur_test_id) {
intres=-1;
try {
checkConnection();
PreparedStatement preparedStatement = c.prepareStatement("select " + COL_TEST_ID +



"from " + DONE_TESTS_TABLE_NAME + " where "
+ COL_CUR_TEST_ID +"=7?");
preparedStatement.setInt(1, cur_test_id);
ResultSet resultSet = preparedStatement.executeQuery();
if (resultSet.next()) {
res = resultSet.getint(1);
}
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();
}

return res;

}

public String getResultsOfTest(int chatld, int testld) {
String sql = "select u." + COL_NAME +",d." + COL_MARK + ", d." + COL_PASSED +
"from " + DONE_TESTS _TABLE_ NAME +"d " +
"join "+ USERS_TABLE_NAME +"u on (" +
"d." + COL_USER D +"="+"u."+COL_USER_ID +")" +
"where d." + COL_USER_ID +"in (" +
"select " + COL_USER_ID +" from " + US_GROUP_TABLE_NAME + " where " + COL_CHAT_ID+" =7?and " +
COL ROLE+"=7?)"+
"and " + COL_TEST_ID +" =7? order by " + COL_START_TIME;
StringBuilder s = new StringBuilder();
try {
checkConnection();
PreparedStatement preparedStatement = c.prepareStatement(sql);
preparedStatement.setint(1, chatld);
preparedStatement.setString(2, Roles.GROUP_ROLE_STUDENT);
preparedStatement.setint(3, testld);
ResultSet resultSet = preparedStatement.executeQuery();
while (resultSet.next()) {
s.append(resultSet.getString(1));
s.append(":");
s.append(resultSet.getint(2));
s.append("% ");
s.append(resultSet.getint(3) >0 ? "passed": "not passed");
s.append("\n");
}
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();
}
return s.toString();

}

public boolean setQuestType(int questionld, String questType) {
return updateQuestString(questionld, questType, COL_TYPE);
}

public boolean setQuestData(int questionld, String data) {
return updateQuestString(questionld, data, COL_DATA);
}

public boolean updateQuestString(int questionld, String data, String column) {
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int ok;
String sql = "UPDATE " + QUEST_TABLE_NAME + " set" + column + " =? where " + COL_QUESTION_ID +" =?";
try {
checkConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setString(1, data);
prstmnt.setint(2,questionld );
ok = prstmnt.executeUpdate();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return false;

}

return ok>0;

package model.database;

import model.entities.Answer;
import model.entities.Question;
import java.sgl.Connection;

import java.sql.PreparedStatement;
import java.sqgl.ResultSet;

import java.sql.SQLException;
import java.util.HashSet;

import java.util.Set;

import static model.database.DbConstants. ANSWERS_TABLE _NAME;
import static model.database.DbConstants.COL_CUR_TEST_ID;
import static model.database.DbConstants.COL_QUESTION_ID;
import static model.database.DbConstants.COL_START_TIME;
import static model.database.DbConstants.COL_USER_ID;

import static model.database.DbConstants.GREAT_CHAR,;

import static model.database.DbConstants.GREAT_VARCHAR,;

public class DoneTestAnswersDB {
private final DatabaseManager db;

public DoneTestAnswersDB(DatabaseManager db) {
this.db = db;
}

/*
update answers set answer =", is_right =", end_time = sysdate()
where user_id = 1 and cur_test_id = 1 and question_id = 1
*/
public boolean updateDoneAnswer(int questionld, int curTestld, String answer, int userld, boolean isRight) {
int ok = 0;
answer = answer.length()>GREAT_VARCHAR?answer.substring(0, GREAT _CHAR):answer;
/* update timer with time difference */
String sql = "update " + ANSWERS_TABLE _NAME + " set answer = ?, is_right = ?, end_time = sysdate(), timer =
TIMESTAMPDIFF(SECOND, start_time, sysdate())\n" +
" where user_id = ? and cur_test_id = ? and question_id = ?";



try {
Connection c = db.getConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setString(1, answer);
prstmnt.setint(2, isRight?1:0);
prstmnt.setint(3, userld);
prstmnt.setint(4, curTestld);
prstmnt.setint(5, questionld);
ok = prstmnt.executeUpdate();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return false;
}
return ok > 0;
}
public boolean updateDoneAnswer(int questionld, int curTestld, String answer, int userld) {
Question question = db.getQuestionDB().getQuestion(questionld);
boolean isRight = question.getAnswer().toUpperCase().equals(answer.toUpperCase());
return updateDoneAnswer(questionld, curTestld, answer,userld, isRight);

}
/**

* without answer, just a start of question
* @param questionld

* @param curTestld

* @param userld

* @return

Y/

// select 1 from answers where user_id = 1 and cur_test_id = 1 and question_id = 1;
public boolean checkExistsAnswer(int questionld, int curTestld, int userld) {
boolean exists = false;
String sql = "select 1 from answers where user_id = ? and cur_test_id = ? and question_id = ?";
try {
Connection ¢ = db.getConnection();
PreparedStatement preparedStatement = c.prepareStatement(sql);
preparedStatement.setint(1, questionld);
preparedStatement.setint(2, curTestld);
preparedStatement.setint(3, userld);
ResultSet resultSet = preparedStatement.executeQuery();
exists = resultSet.next();
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();
}
return exists;

}

// insert into answers (question_id, cur_test_id, user_id, timer, start_time)
public boolean createDoneAnswer(int questionld, int curTestld, int userld) {
int ok;
String sql = "insert into " + ANSWERS_TABLE_NAME +" ("
+ COL_QUESTION_ID +", "
+COL_CUR_TEST_ID+","
+COL_USER_ID+","
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+ COL_START_TIME +
"oy
"values (?, ?, ?, sysdate())";
try {
Connection ¢ = db.getConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, questionld);
prstmnt.setint(2, curTestld);
prstmnt.setInt(3, userld);
ok = prstmnt.executeUpdate();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return false;
}
return ok > 0;
}
/*select question_id, cur_test_id, user_id, answer, is_right, timer, start_time, end_time from answers;*/
public Set<Answer> getAnswersByQuestionID(int questionld) {
Set<Answer> set = new HashSet<>();
String sql = "select question_id, cur_test_id, user_id, answer, is_right, timer, start_time, end_time from answers "

"where " + COL_QUESTION_ID +" =?";

try {
Connection ¢ = db.getConnection();
PreparedStatement preparedStatement = c.prepareStatement(sql);
preparedStatement.setint(1, questionid);
ResultSet resultSet = preparedStatement.executeQuery();
while (resultSet.next()) {

set.add(parseAnswer(resultSet));

}
resultSet.close();
preparedStatement.close();

} catch (SQLException e) {
e.printStackTrace();

}

return set;

}

// question_id, cur_test_id, user_id, answer, is_right, timer, start_time, end_time
private Answer parseAnswer(ResultSet resultSet) throws SQLException {
Answer answer = new Answer(resultSet.getInt(1), resultSet.getInt(2),

resultSet.getInt(3), resultSet.getString(4),
resultSet.getInt(5) > O, resultSet.getInt(6), resultSet.getDate(7), resultSet.getDate(8));
return answer; }}

package model.database;

import bot.QuestionTypes;

import model.entities.Question;

import model.entities.Test;

import org.mariadb.jdbc.internal.com.read.resultset.UpdatableColumnDefinition;

import javax.xml.crypto.Data;
import java.awt.image.DataBuffer;
import java.sgl.Connection;

import java.sql.PreparedStatement;



import java.sql.ResultSet;
import java.sql.SQLException;
import java.util.ArrayList;

import static model.database.DbConstants.ANSWERS_TABLE_NAME;
import static model.database.DbConstants.COL_ANSWER;

import static model.database.DbConstants.COL_DATA,;

import static model.database.DbConstants.COL_FILEPATH,;
import static model.database.DbConstants.COL_QUESTION;
import static model.database.DbConstants.COL_QUESTION_ID;
import static model.database.DbConstants.COL_TEST_ID;

import static model.database.DbConstants.COL_TIMER,;

import static model.database.DbConstants.COL_TYPE;

import static model.database.DbConstants.GREAT_CHAR,;

import static model.database.DbConstants.GREAT_VARCHAR,;
import static model.database.DbConstants.QUEST_TABLE _NAME;

public class QuestionTestDB {
private final DatabaseManager db;

public QuestionTestDB(DatabaseManager db) {
this.db = db;
}

public Question getQuestion(int questionld) {
Question q = null;
String sql = "select " + COL_QUESTION_ID +"," + COL_TEST ID+"," +
COL_QUESTION +"," + COL_TYPE +"," +
COL_DATA+"," + COL_ANSWER +"," + COL_FILEPATH +"," + COL_TIMER +
"from " + QUEST_TABLE_NAME +
"where " + COL_QUESTION_ID +" =?";

try {
Connection ¢ = db.getConnection();
PreparedStatement preparedStatement = c.prepareStatement(sql);
preparedStatement.setint(1, questionid);
ResultSet resultSet = preparedStatement.executeQuery();
if (resultSet.next()) {
g = parseQuestion(resultSet);
}
resultSet.close();
preparedStatement.close();
} catch (SQLException e) {
e.printStackTrace();
}

return q;

}

private Question parseQuestion(ResultSet resultSet) throws SQLException {
QuestionTypes type = QuestionTypes.valueOf(resultSet.getString(4));
Question kek = new Question(resultSet.getInt(1), resultSet.getInt(2),
resultSet.getString(3), type, resultSet.getString(5),
resultSet.getString(6), resultSet.getString(7));
kek.setTimer(resultSet.getInt(8));
return kek;

}
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public Test getTest(int testld) {
Test t = new Test(testld);
String sql = "select " + COL_QUESTION_ID +"," + COL_TEST_ID+"," +
COL _QUESTION_ID +"," + COL_TYPE+"," +
COL DATA+"," + COL_ANSWER +"," + COL_FILEPATH +
"from" + QUEST _TABLE_NAME +
"where" + COL_TEST_ID+"=7?";

try {
ArrayList<Question> gs = new ArrayList<>();
Connection ¢ = db.getConnection();
PreparedStatement preparedStatement = c.prepareStatement(sql);
preparedStatement.setint(1, testld);
ResultSet resultSet = preparedStatement.executeQuery();
while (resultSet.next()) {
gs.add(parseQuestion(resultSet));
}
resultSet.close();
preparedStatement.close();
t.setQuestions(gs);
} catch (SQLException e) {
e.printStackTrace();
}

return t;

}

public boolean updateTimer(int question_id, int timer) {
int ok = 0;
String sql = "update " + QUEST_TABLE_NAME + " set timer = ?\n" +
" where question_id = ?";

try {
Connection ¢ = db.getConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, timer);
prstmnt.setint(2, question_id);
ok = prstmnt.executeUpdate();
prstmnt.close();

} catch (SQLException e) {
e.printStackTrace();
return false;

}

return ok > 0;

public boolean updateDoneAnswer(int questionld, int curTestld, String answer, int userld, boolean isRight) {

int ok = 0;

answer = answer.length()>GREAT_VARCHAR?answer.substring(0, GREAT_CHAR):answer;

/* update timer with time difference */

String sql = "update " + ANSWERS_TABLE_NAME + " set answer = ?, is_right = ?, end_time = sysdate(), timer =
TIMESTAMPDIFF(SECOND, start_time, sysdate())\n" +

where user_id = ? and cur_test_id = ? and question_id = ?";
try {
Connection ¢ = db.getConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setString(1, answer);
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prstmnt.setInt(2, isRight?1:0);
prstmnt.setInt(3, userld);
prstmnt.setint(4, curTestld);
prstmnt.setint(5, questionld);
ok = prstmnt.executeUpdate();
prstmnt.close();

} catch (SQLException e) {
e.printStackTrace();
return false;

}

return ok > 0;

}
}

package model.database;
import model.entities.User;

import java.sql.Connection;

import java.sql.Date;

import java.sql.PreparedStatement;
import java.sqgl.ResultSet;

import java.sql.SQLException;

import static model.database.DbConstants.COL_CUR_TEST_ID;

import static model.database.DbConstants.COL_END_TIME;

import static model.database.DbConstants.COL_MARK;

import static model.database.DbConstants.COL_PASSED;

import static model.database.DbConstants.DONE_TESTS _TABLE_NAMIE;

public class UserStateDB {
private final DatabaseManager db;

public UserStateDB(DatabaseManager db) {
this.db = db;
}

private User parseUser(ResultSet resultSet) throws SQLException {
User user = null;
return user;

}

public boolean doneTest (int curTestld, int mark, int passed) {
int ok;
String sql = "UPDATE " + DONE_TESTS_TABLE_NAME +
"SET"+COL_MARK+"=7?,"+
COL_PASSED +"=?," +
COL_END_TIME+"=?"+
" where" + COL_CUR_TEST_ID +" =7";
try {
Connection c = db.getConnection();
PreparedStatement prstmnt = c.prepareStatement(sql);
prstmnt.setint(1, mark);
prstmnt.setInt(2,passed );
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prstmnt.setDate(3, new Date(System.currentTimeMillis()));
prstmnt.setint(4, curTestld);
ok = prstmnt.executeUpdate();
prstmnt.close();
} catch (SQLException e) {
e.printStackTrace();
return false;
}

return ok > 0;

1}

package model.entities;
import java.sqgl.Date;

public class Answer {
private Date start_time;
private Date end_time;
private int cur_test_id;
private int question_id;
private int user_id;
private int timer;
private boolean is_right;
String answer;

private User user;
private DoneTest doneTest;

public Answer( int question_id, int cur_test_id, int user_id, String answer, boolean is_right, int timer, Date

start_time, Date end_time) {

this.start_time = start_time;

this.end_time = end_time;

this.cur_test_id = cur_test_id;

this.question_id = question_id;

this.user_id = user_id;

this.timer = timer;

this.is_right = is_right;

this.answer = answetr;

public Date getStart_time() {
return start_time;

}

public Date getEnd_time() {
return end_time;

}

public int getCur_test_id() {
return cur_test_id;

}

public int getQuestion_id() {
return question_id;

}

public int getUser_id() {
return user_id;
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publicint getTimer() {
return timer;

}

public boolean is_right() {
return is_right;

}

public String getAnswer() {
return answer;
}
}

package model.entities;

import java.sql.Date;
import java.util.ArrayList;
import java.util.List;

public class DoneTest {

/**

* pk_id

*/

private int cur_test_id;
private Test test;
private int test_id;
private Date start_time;
private Date end_time;
private int user_id;

int mark;

Boolean passed,;

private User user;
private List <Answer> answers = new ArrayList<>();

package model.entities;
import bot.QuestionTypes;

public class Question {
int giestionld;
int testld;
String question;
QuestionTypes type;
String data;
String answer;
String filePath;
int timer;

public Question() {
}
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public Question(int giestionld, int testld, String question, QuestionTypes type, String data, String answer, String
filePath) {
this.giestionld = giestionld;
this.testld = testld;
this.question = question;
this.type = type;
this.data = data;
this.answer = answer;
this.filePath = filePath;
}

public int getQiestionld() {
return giestionld;

}

public void setQiestionld(int giestionld) {
this.giestionld = giestionld;

}
publicint getTestld() { return testld; }
public void setTestld(int testld) { this.testld = testld; }
public String getQuestion() { return question; }
public int getTimer() { return timer; }
public void setTimer(int timer) { this.timer = timer; }
public void setQuestion(String question) { this.question = question; }
public QuestionTypes getType() { return type; }
public void setType(QuestionTypes type) {

this.type = type;
}

public String getData() {
return data;

}

public void setData(String data) {
this.data = data;
}

public String getAnswer() {
return answer;

}

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

}

public String getFilePath() {
return filePath;

}



public void setFilePath(String filePath) {
this.filePath = filePath;
}
}

package model.entities;
import java.util.ArrayList;

public class Test {
int testld;
ArrayList<Question> questions;

public Test() {
}

public Test(int testld) {
this.testld = testld;

}

public Test(int testld, ArrayList<Question> questions) {
this.testld = testld;
this.questions = questions;

}

public int getTestld() {
return testld;

}

public void setTestld(int testld) {
this.testld = testld;

}

public ArrayList<Question> getQuestions() {
return questions;

}

public void setQuestions(ArrayList<Question> questions) {
this.questions = questions;
}
}

package model.keyboards;

import javax.xml.bind.annotation.XmlAccessType;
import javax.xml.bind.annotation.XmlAccessorType;
import javax.xml.bind.annotation.XmlElement;
import javax.xml.bind.annotation.XmI|Type;

@XmlAccessorType(XmlAccessType.FIELD)
@XmIType(name = "Action", propOrder = {
"name",
"id",
"value",
"command"

]

public class Action {



@XmlElement(name = "Name")
protected String name ="";
@XmlElement(name ="Id")
protected String id ="";
@XmlElement(name = "Value")
protected String value ="";
@XmlElement(name = "Command")

protected String command ="";

/**

* Gets the value of the name property.

*

* @return
possible object is
* {@link String }
*
*/
public String getName() {
return name;

}
/**

* Sets the value of the name property.

*

* @param value

* allowed object is

* {@link String }

*

¥/

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

}

/**
* Gets the value of the id property.
*
* @return
*  possible object is
* {@link String }
*
¥/
public String getld() {
return id;

}

/**
* Sets the value of the id property.
*
* @param value
* allowed object is
* {@link String }
*
¥/
public void setld(String value) {
this.id = value;

}
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/**
* Gets the value of the value property.
*
* @return
*  possible object is
*  {@link String }
*
¥/
public String getValue() {
return value;

}
/**

* Sets the value of the value property.

*

* @param value

* allowed object is

* {@link String }

*

Y/

public void setValue(String value) {
this.value = value;

}
/**

* Gets the value of the command property.
*
* @return
*  possible object is
*  {@link String }
*
*/
public String getCommand() {
return command;

}
/**

* Sets the value of the command property.
*

* @param value
* allowed object is
* {@link String }

*

¥/

public void setCommand(String value) {
this.command = value;

}
}

package model.keyboards;
import org.telegram.telegrambots.meta.api.objects.Update;
public class ActionBuilder {

private final DocumentMarshaller marshaller;



private Action action = new Action();

public ActionBuilder(DocumentMarshaller marshaller) {
this.marshaller = marshaller;

}

public ActionBuilder setName(String name) {
action.setName(name);
return this;

}

public ActionBuilder setValue(String name) {
action.setValue(name);
return this;

}

public String asString() {
return marshaller.<Action>marshal(action);

}

public Action build() {
return action;

}

public Action build(Update update) {
String data = update.getCallbackQuery().getData();
if (data == null) {
return null;

}

action = marshaller.<Action>unmarshal(data);
if (action == null) {

return null;

}

return action;

package model.keyboards;
import java.util.Date;

public interface DocumentMarshaller {
boolean supports(String docTypeCode);

<T> String marshal(T document);
<T> T unmarshal(String xml, Date operationDate);
<T> T unmarshal(String xml);

<T> T unmarshal(String xml, Class clazz);

package model.keyboards;



import org.telegram.telegrambots.meta.api.objects.replykeyboard.buttons.InlineKeyboardButton;
public class InlineKeyboardButtonBuilder {
private final InlineKeyboardButton button;

public InlineKeyboardButtonBuilder(){
this.button = new InlineKeyboardButton();

}

public InlineKeyboardButtonBuilder setText(String text){
button.setText(text);
return this;

}

public InlineKeyboardButtonBuilder setCallbackData(String callbackData){
button.setCallbackData(callbackData);
return this;

}

public InlineKeyboardButton build(){
return button;
}
}

package model.keyboards;

import com.fasterxml.jackson.core.JsonProcessingException;
import com.fasterxml.jackson.databind.ObjectMapper;

import javax.xml.bind.JAXBContext;
import javax.xml.bind.JAXBException;
import java.io.lOException;

import java.util.Date;

import java.util.logging.Level;

import java.util.logging.Logger;

public class JsonDocumentMarshallerimpl implements DocumentMarshaller {

private static final Logger log = Logger.getLogger(JsonDocumentMarshallerimpl.class.getSimpleName());
private JAXBContext context;

private String docTypeCode;

private Class<?> clazz;

public JsonDocumentMarshallerimpl() {

}

public JsonDocumentMarshallerimpl(Class clazz, String docTypeCode) {
this.setDocTypeCode(docTypeCode);
this.setClazz(clazz);
init();

}

public void init() {
log.info("got associated class : " + getClazz() + ", docTypeCode ==" + getDocTypeCode());
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try {
this.setContext(JAXBContext.newlinstance(getClazz()));
} catch (JAXBException e) {
throw new RuntimeException(e);
}
}

@Override
public boolean supports(String docTypeCode) {

return this.getDocTypeCode().equals(docTypeCode);
}

/**
* Marshalls a document.
*
* @param document a document to marshal
* @return an XMl represenation of the document
*/
@0Override
public <T> String marshal(T document) {
try {
ObjectMapper objectMapper = new ObjectMapper();
String v = objectMapper.writeValueAsString(document);
//writeValueAsString(a, Action.class);
return v;
} catch (JsonProcessingException ex) {
Logger.getLogger(JsonDocumentMarshallerimpl.class.getName()).log(Level. SEVERE, null, ex);
}
return null;

}

@0Override
public <T> T unmarshal(String xml, Date operationDate) {
return unmarshal(xml);

}
/**

* Unmarshalls a document.
*

* @param xml an XMl represenation of the document
¥/
@Override
public <T> T unmarshal(String xml) {
return unmarshal(xml, this.clazz);

}

@Override
public <T> T unmarshal(String xml, Class clazz) {
ObjectMapper objectMapper = new ObjectMapper();
Ts=null;
try {
s = (T) objectMapper.readValue(xml, clazz);
} catch (IOException ex) {
Logger.getLogger(JsonDocumentMarshallerimpl.class.getName()).log(Level.SEVERE, null, ex);

}

returns;
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public JAXBContext getContext() {
return context;o

}

public void setContext(JAXBContext context) {
this.context = context;

}

public String getDocTypeCode() {
return docTypeCode;

}

public void setDocTypeCode(String docTypeCode) {
this.docTypeCode = docTypeCode;
}

public Class<?> getClazz() {
return clazz;

}

public void setClazz(Class<?> clazz) {
this.clazz = clazz;

}

JIOJIATOK B

Konx cTBOpeHHs cyTHOCTEM

create table answers

(

question_id int not null,
cur_test_id int not null,
user_id int not null,
answer varchar(2000) null,
Is_right int default -1 null,
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);

timer int null comment 'seconds’,
start_time datetime null,
end_time datetime null

create table done_tests

(

);

user_id int not null,

test_id int not null,

cur_test_id int auto_increment
primary key,

start_time datetime null,

end_time datetime null,

mark int null,

passed int null

create table "groups

(

);

chat_id int not null
primary key,
name char(100) null

create table questions

(

);

question_id int auto_increment
primary key,

test_id int not null,

question varchar(2000) null,

type char(20) null,

data text null,

answer varchar(2000) null,

filepath char(200) null,

timer int default 300 null

create table states

94



user_id int not null

primary key,
state char(30) null,
test_id int null,
question_id int null
)i
create table tests
(
user_id int not null,
name char(100) null,
test_id int auto_increment
primary key
)i
create table users
(
user_id int not null
primary key,
name char(100) null,
nick char(20) null,
role char(20) null,
description text null
)i

create table users_groups

(

user_id int not null,
role char(100) null,
chat_id int not null

);

create table variants

(

question_id int not null,
answer varchar(2000) null



