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“The digital revolution is far more significant than the invention of writing
or even printing. We need technology in every classroom and in every
student and teacher's hand, because it is the pen and paper of our time, and

it is the lens through which we experience much of our world.”

Douglas Engelbart (1925-2013)
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ExXAMKITCHEN

Evyapiotieg

H emvomon ko n wpaypdtoon pioag véag wéag mpodmoditel ko6mo, ypovo, TOAAEG
eMTLYiEG KOl OKONO TEPLGGOTEPES OmOyoNTEVSELS. To mapdv mwovnua dev amoterel e€aipeon.
Q¢ ek To0TOV, B NOEXA Va EVYAPIETHO® GAOVG TOLG KOONYNTEG TOL TUNUATOS [TANnpopopiknig
Kol TNAETKOW®OVIDV, 01 00101 SOVAEVOVV AOIAKOTO, [LE GKOTO TNV LETOAQUTAOEVCT YVAOCEDV
1060 o€ guéva, OGO KOlL TOVG OUVAOEAPOLG HOVL, KOOMG Kot TO GTOMHO 7OV LoV

CLUTOPAGTAON KAV GE QVTH TN OOKIUAGIOL.

[dwtépmwg, Ba nBera va evyapioticm Bepud:

e Tov emPAémovia xobnynt) pov, k. Ipnyépn Anunrpovidko, tov omoiov m
Kka0od1ynon cuvéPaie KaBOPIGTIKA 6TV OAOKANP®GT TOGO TOL TAPOVTOG TOVILLOTOG,
000 ka1 ™G eoitnong pov oto IL.M.XE. Emotung Yroroyiotomv. Kvpie I'pnydpn, dtav
TPMOTOYVOPIGTNKOLE, EIXOL L0 TOVTEADG OLAPOPETIKT KOV Y10 TN GLUPOAT OV GTNV
emomun. H cvvepyosio pog amotéhese 10 GUVOETIKO Kpiko pe Eva Tedio mov peEYPL

TPOTIVOG OEV TGTEVA OTL LTOPG VO, QYOI |G .

o Tov cvvemPArémovta kadnynt Kot Tpdedpo tov [1.M.X., k. Kmvotavrivo Bacihdkn,
oV pe KoBodnyovoe aKoVPUoTo KOBOAN TNV SdpKewn TS (POITNONG MOV KOt TOAD

GLYVE PET TO TEPOG QAVTNG.

o Tnv cvvipopo pov, EAAN, mov TAaiciooe TNV TPooTAOELd LoV TOGO LE TNV AVEKTIUNTN
CLYYPOAPIKY] TNG KOVOTNTO, OGO KOl PE TNV aTodAtvn vopovhy Te. Agv €naye ovte

Aemtd vo aykaAldlet kat va vtootnpilel ToAOTAEVpa KAOE LoV eyyeipN UL

o Toug cvppoirntég pov, Opéotn kot Odvo, TV omoiwv 1N AVaTPOPOOOTNON eEdAeNyE
kd0e apePorio mov elyo 1660 Gg eMimedo VAOTOINGTG, OGO Kol GE EMIMESO GLYYPAPNG

TOL TOVILOLTOG.

o Kot téhog tovg yoveig pov, Koopd xou ABavaocio, koObg kol TG adepPEG LoV,
Aéomowva Kot Zo@ia. Aev Tayate o0Te devTEPOLENTO VO TIoTEVETE GE Péva. Hoaotav
KOl TOPAPEVETE TAVTOTE OImMAG. HOov. AlY®¢ TO KOLPAYLO KOl TN SVVOUN TOL OV

daveilete, oev EEpw av Ba cuvéyla va TpocTad®.
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ExXAMKITCHEN

Abstract

During the COVID-19 pandemic remote learning was rendered the only viable means
of instructional delivery, introducing new challenges and highlighting the necessity for new
techniques, able to safeguard the academic integrity of the examination process. This article
introduces a piece of software able to batch-generate unique - albeit equivalent - examination
sheets. ExamKitchen relies on Modules created by its users. Based on the purposes - and the
creativity! - of the examiner, each Module represents a different type of question (e.g., multiple
choice, matching, development, etc.) and acts as a template based on which users can generate
unique problems and their corresponding answers. By open sourcing its object-oriented
framework, ExamKitchen is scalable and allows each user to implement their own, highly

parameterized Modules, thus actualizing a variety of scenarios.

Our proposal was tested during examining “Software Architecture” and “Compilers”
of the Informatics and Telecommunications department in the University of Peloponnese, two
courses plagued by integrity vulnerabilities during the pandemic with promising results. The
success rates assimilated those of previous - traditional - exams. When compared with other,
oftentimes high-cost commercial tools, ExamKitchen equips examiners with more
sophisticated randomization methods, while significantly decreasing the preparation-and-
evaluation time cost of the examination process by offering a strong and reliable automation

procedure that facilitates and expedites the tests’ correction.

—[VIII]—






ExXAMKITCHEN O1TIPOKAHZEIX THE NEATX WHOIAKHE ETTOXHE

ITpoAoyoc

Edv n pdbnon sivon po oyetikd povipun oAloyn g SOUmEPIpopds mov mnydlel amd
™mv eumepia, N eknaidevorn tavtileTor pe to €100 TG EUTEPIOG TOV TPOTOTOIEL GYETIKG
povipe ™ ovumeplpopd. Amd TNV ATOUVNUOVELST TOV TPOPOPIKMOV TOPUOOCEDV TMV
TPOICTOPIKAOV KOWMOVIDOV Kot TNV {0puoT TS TAUTOVIKNG AKadnpiog £0¢ T cLYKPOTNON TOV
OVYYPOVOV EKTOOEVTIKMOV OEGUDV, 0 TPOTOS d1AYVONG YVOGEMV, IKAVOTHTMOV KOl TAPUOOGEDV
ot avBpamveg Kowvwvieg €yel pilikd aAddéel. Oo pmopovoe va emmbel 6t 1 yneloky
EMOVACTAOT £XEL VITOKIVIOEL 1oL OEVTEPT), EKTAOEVTIKY: To TdAol TOTE TPOVOULO TV Alymv,
e0MOPOV Kot BACIKAE appEVOV LEADY TOV KOWVMVIOV TAEOV OTOTEAEL £Vl TAVTAYXOVL TPOG PAGTLLO
ayaf6 mov mpoimobétel povo o otabepn oHvoeon oto dadiktvo. Onwg oyvpiotnke 0

Douglas Engelbart, n texyvoloyio «givat 1o yopti kot To LOAHPL TG EXOYNG LLOCH.

Modiovott M evdeheyns diepedvnon ¢ cLUPOANG TOL O1SIKTOOL GTO GLYYPOVO
EKTOOEVTIKO GVOTNUA VITEPPAiVEL TOVG GKOTOVS TG €V AOY® €PYACiG, 1) ELPIAOYDPNON TNG
teyvohoyiog oe oyolelor Ko mavemoTUN, €UTAOVTICEL peTaEL GAA®VY, Tovg OlBEciovg
nopovg nabnong, moAhamlactdlel T TNYEG YVAOOELS, E1GAYEL GTOLYEIN SLOOPACTIKOTNTAG KO,
QLOIKA, emTPENEL TNV €5 AMOCTACEMS eMKOvVmVia Kot ddackario. Katd ta eowvdueva, 1
Tervoloykd vrofonBoduevn ekmaidgvon apPivvel ™ pdotiyo g TPOsPacIUdTTaS Kol
mpooomileTal o AVEL 0PV JSIKOIOUATO TOV ATOP®V otn yvaon. H kabodnynon kot m
emifreyn tov pontdv eivor GpEST, OVGLUGTIKY KOl EEATOMKEVUEVT], 1] KOTAVONOT GALOTE
APNPNUEVOV KOl GOVOET®V EVVOILDV S1EVKOADVETOL e TOAAATAES LeBOOVG amekdVIoNS, EVD
evBappivetar 1 cuvepyacia 1660 peTald TV HadnT®OV 060 Kol TV LoNTOV LE TO O100KTIKO

TPOGMOTLKO.

H vyglovoukn kpion tov televtoiov etdv potaynynoe €1¢ fdboc v oeeMpodtTa
™G TEYVOAOYIOG GTOVG EKTTALOEVTIKOVS BECLOVE. XNV TPAYUOTIKOTNTO, KOTA TN S1dpKELD TNG
Tavonuiag, n aropakpvouévn i dtadiktvaky ekraidgvon (remote or online learning) - to €idoc,
ONAadN, TOL EKTALOELTIKOD TANIGIOV TOV EMTPEMEL G O1OACKOVTO Kot SOAUGKOUEVOLSG VL
Yopilovior ympoypovika - kablepdOnke wg 0 LOVUSIKOG TPOTOG ATPOCKOTTNG O1O0CKAAAG.
Tavtoypova, ©6TdG0, 1 ATOLGI VTOJOUDV IKAVAV Vo VTOGTNPIEOVY TV &V AOY® peTdPoon
avédelEe minbopa mpoPAnudtov: Mo mapdderypo, 1 SOUOVH GTO OTITL GLVOOEVTNKE OO

TEPIOTAGLOVG KOt TEYVIKA TpoPAaTa, EVED 01EVKOAVVE 06EPEIS GLUTEPIPOPES TOGO TPOGS TO

_[2]_



OI1 [IPOKAHZEIE THE NEAS WHOIAKHE ENTOXHE ExXAMKITCHEN

SWOKTIKO TPOCWOTIKO, OGO KOl TPOG TOVS GLVOUNAKOVS, POEipOVTAG TNV ATOTEAECUATIKOTNTA
Kol TV TAoucioon tov ymekov owiééemv. Emnpocheta, n Eddetyn evdg ereyyduevou
TEPIPAAAOVTOG EMETPEYE GTOVG OOOCKOUEVOVS VO VTOVOUEVGOLV TOIKIAOTPOTMOG TNV
aKEPALOTNTA TOV AELOAOYNGE®V TNG TPOOSOL TOLG KOl KOTEGTNOE TOVS KaONYNTEG aviKavoug

VO OTOTPEYOVV POLVOLEVO. AVTIOEOVTOAOYIKDOV GUUTEPUPOPADV.

H €ledBepn ponl mAnpo@opidv 6T0 S1001KTVO GUYKATOAEYETOL OTIG KLPLOTEPES
TPOKANGELS TNG cVYYPOVNG ekTaidevong kabmg - HeTaED GAA®DY - S10PPdVEL TNV OKAOTLOTKT
AKEPALOTNTA Kol OLEVKOAVVEL TNV akadNuaikn amdtn. H akadnuoiky oakepotdtnta opiletatl o
éva ToAOTAOKO GUGTNHO SOV, TPAKTIK®V Kol TPOTHTWV Tov kaBopilel T Ay amopdcemv
KO TNV aVOANYN OpAGE®V GTNV EKTAIOEVOT) KOL TNV EPELVO, EVOD 1 OKAOTLOTKY] OVEVTILOTNTO
TEPLYPAPEL TIC NOKA UEUTTEG GLUTEPIPOPES ATOU®MY N WPLUATOV 7oV TNV Topafralovy.
levikd, M akadNUAIKY amdT) AQOpd EVEPYEIEG TOL OTOGKOTOVV otV e&amdtnon 1/ Kot Tnv
KOTAKTNON TAEOVEKTNUOTOS HECE® TNG mapofiacng TOV oKUONUOIKOV KOVOVIGUMV Kot
neptlopfavel Ty ekodolo 1| okovold AoyokAomn, v e&amdtnon (T.y. TV VTP OTIC

€€eTAGELS), TNV KATAGKELT KO, TEAOG, TNV LTOB0N OO AOMAOV AVEVTILOV GUUTEPLPOPDV.

Ot avévtipeg GLUTEPIPOPEC GTO EKTOUOEVTIKO GUOTNUO OO O1O0CKOUEVOVS Kot
O1doKovTeG Oyl LOVo eEadeipovy TV aflokpatio 6TV EKTAIOELOT KoL, LETETELTA, TNV OYOPQ
epyaciag, aALd Sfpdvouv GLAAIPRINY TV ENUN Kot TV a&loTIoTIo TOV OECUOV Kot ToV
AmoPOIT®V TOVG. Xvvumoroyilovtag ta dvwbev, 10 akdAovBo movnuo Tpoteivel pia péBodo
OLTOMOTOTOINONG Kot OlevkOAvvong TV &&-omootdoemg €EeTAcE®V e YVAOUOVA TV
eCacpaMon ¢ oaxkodnuaikng oompénelng. To mpotabév  eyyeipnuo  amotelel éva
owocVoTNHA tkavod va Tapdyet palikd 1oodvvapa (evyn Bepdtov/ anavinoemv. g ek T0HTOL,
TPOGPEPEL Ha Wtaitepa e€atopikevpuévn, oAAG 1odvoun e Toug cvveEeTaldpevoug eumepio
a&loldynong ywo kdOe e€etalopevo, avarkoveilel ypovikd Tovg faboroynTtéc, Evd TanTOYpOVA
TPOGTATEVEL TOVG POUTNTES omd Ta. AAON Tov avBpdmvov mapdyovta oTic dopHdcELg Ko,

eMOPEVMG, TtepLopilel TNV avaykn yuo avofadpordoynon.
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ExXAMKITCHEN 1.1. EIZArQru

Kepdhaio 1: Framework

1.1. Ewcoyoyn

2y wpoypatikdTTe, ToAD TP TV Evapén g mavonpiag, n Ynelomoinorn tov
Kévtpov Atd Biov Mdabnong (Ke.At.B1.M.) eBvikdv kou diebvav mavemotnpiov -GAloTe g
avegaptnTeg Hovadeg Kol GAAOTE VO TNV oyido HoliKOvV Topdy®v avoytdv JAEEEmV
(massive online open course 1 MOOC)- avédelée v avaykn yo v eepéyyva agloldynon
tov cvppeteyoviov. To ExamKitchen (EK) eival éva cdvolo egpappoydv kot epyoreimv
OLTOUATOTOINGNG KOl YNeLakns vroPoridnong ypantov e€etdoemv. Agv TPOKELTAL Y10 YDPO N
péBodo a&oAdynong, oAAG yio £va 0kocHGTNHA OOUNOTG, TPOETOWOGING Kol VTOGTHPIENS
¢, mov otnpiletal oe £vo mAaicto (framework) Kot pio GUVOSELTIKY| SLOOIKTLOKT) EPUPLOYY|
(WebApp). To mhaiclo &ival 1 poyoKOKOAd TOV EYYEPTLOTOC KOL GE TPOYPULULOTIOTIKO
EMIMEDO EMTPEMEL TN ONULOLPYIO TPOTVTIOV EPWTATAVTNCEWV. XE OEVTEPO YPOVO UECH TOV
WebApp, ot yprioteg g epaproync oxedtdlovv v eEETao EKUETOAAEVOUEVOL TO VTTAPYOVTO

TPOTLTO.

1.2. [Tvpnvikd mhaicto

[Ipoc dwwopdion g oakadnuaikng okepardmrag, to ExamKitchen viofetel ko
oLOTNVEL £va. LovTELO eEETaons Pacioévo og eTepOYEVELS, TANV 160dVVapES OpLddeS BepdTmv
diywg va mepropiletar oe avtd. MoAovott 1 Katdtunorn Tov eEeTalOUEVOV GE OUASES
TOPUOOGLOKA GUVOLETOL LLE TNV EVIOYLON TNG PEPEYYLOTNTOG TOV £EETAGEMY, EALOYEDEL pia
OEPA TEPLOPICUDV TOL VITOVOUEVOVV TNV ATOTELECUATIKOTNTA TNG. L& OLTOVS GLYKOATAAEYETOL
0 VYNAGG ¥pOVOC TPOETOUAGIOG KO O KATO GUVETELN TEPLOPIOUEVOS OPOLOC OPAd WV, KOODG
o aflohoyntg KoAgitol vo emvoncel, vo. eMAVGEL, va, dopbdoel N va avabewpnoet Eva
ONUOVTIKO 0p1OUO OHOI0OYEVDV KOt 1IG00VVAL®MY MG TPOG TN dLCKOAIM Tovg TpoPfAnudtov. ['a
™mv eEdAelyn TETOLOV TEPLOPICUMV, TO EYXEIPNUE Hog cLvodedel TapdAinia kdbe opdada
Oepdtov oV TOPAYETOL e EVOL AKOUO PVAAO TTOL O1ATNPEL TIC ATOVTIOELS OTIS EPMTNOELS TOV

neptloppavet.

EveMéiag évexa, to EK eivar oyedwopévo omovéviwtd (modular design): oto
framework @\oeveitar éva ovvolo demapav (interfaces) kot apnpnuévov KAGGE®V

(abstract classes) mov eykafidpvovv ta amapaitnta dopkd TpdTuTe. MoAlovoTt To 6TolyEln
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1.2. TTYPHNIKO ITAAIZIO ExXAMKITCHEN

aVTE LTOOEKVVLOLY Kot BePEMOVOVY TIG avoyKoieg Yoo TNV Asrtovpyion Tovg peboddovg, 1
AertovpykdmTa Tov gvéyouvv Paoiletor oe crowdsourcing: v dwadtkacio katd TV omoia
éva Aoylopukd covinpeitor kot gumAovtiletal amd Tpitovg pe YVOOES TPOYPOUUATIGHOD.
EBehovtés mpoypopIaTIoTEG UTOPOVV VO GUVEIGPEPOVY GTNV EKTOLOEVTIKY] KOWVOTNTO LE
onpocing dowbéoua  dopooctoyeio (Modules), evd ekmadeVTIKA WOPOLUOTO  UTOPOVV
OYEOLAGOLY KOl LAOTOUCOVV EEATOUIKEVUEVEG EPOTNOELS KO TPOTLTTOL TOV TKAVOTOLOUV €&
O0AOKAN POV TIC avAyKeS TOVG. 'ETot, 1 oyedtoctikn Aoyikn mpocdidet peydn eAacTikOTTo OG
TPOG TN QVGON, TNV ETEPOYEVELN KOL TNV TOALTAOKOTNTO TOV EPMOTICEMV, EVA TOUPAAANAL
EMTPEMEL O YPNOTEG Kol ouvvelseépovteg (contributors) vo Peltictomomjcovy v

YPNOTIKOTNTO TOV TAOIGIOV.

User Modules:

MyMathPack

EModulel" QModule3
EModule2~|QModule4d
QModulel' QModule5
QModule2' QModule6

PROJECT: MATH 2022

Generate 5 groups
From group 1
To group 5

EModule2
Math 2022

A2
QModule2

Question1

Y
QModule4

Question2

L4
QModule3

Question3

Exam Module: EModule2
Parameters:
paraml : [...]
param2 : [...]
[occ]
Questions:
1 : Question Module: QModule2
Parameters:
paraml : [...]
param2 : [...]
Toool
2 : Question Module: QModule4
3 : Question Module: QModule3
Parameters:
paraml : [...]

ExamKitchen

a

A

<
<html>

Group5
Questionl
[...1
Question2
[...1
Question3
[...1

</html>

Questionl
[...]
Question2
1oaad
Question3
[...1

<
</html>

Ewova 1: Awdypappo Aettovpyiag tov owoocvotiuatog ExamKitchen

H eveM&la tov EK mepetaipo evioyvetar oamd TV  TOPOUETPOTOINCT TOV
dopootoryeiov katd v ypnon. H dvvatdmmro avt mpocdidel emavoyypnotikétnTo oTo!
vrapyovta Modules, kobmg pmopodv vo kaAdyovv évo etepoyevég gdopa oevapiov. H
VTOGTNPIEN TNG TOPOLETPOTOINONG TEPIYPAPETOL KO VAOTOIEITOL HEC® TNG QPMPMNUEVNG

KAdong Parametric Object.
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EXAMKITCHEN 1.3. BAzH [TAPAMETPIKOTHTAX (PARAMETRIC OBJECT)

1.3. Baon IMoapapetpicdmrog (Parametric Object)

H «\don Parametric Object spmiovtilet To avTikeipeva Tov v kKAnpovopody tdco pe
TOPAUETPOVG, OGO KO LLE TNV amapaitnT AsrtovpykdTnTa yio Ty amopibunon (enumeration),
avabeon (assignment), avaxtnon (retrieval), ceipromoinon (serialization) ko amoceiplonoinon

(de-serialization) tovc.

s ; - ) s ™
1 ParametricObject 3 ParametricObject
List
Parameter Type Value Parameter Type Value
Set .
Param1 Param1 int 12 Param1 int 13
13
Param2 string Test Param1 Param2 string Test
Param2 €———
Param3 bool false Param3 Param3 bool true
2 _/ 7
- - N\ . . A
2 ( ParametricObject 4 [ ParametricObject
Serialize
Parameter Type Value Param3 Parameter Type Value
Parse .
Param3 Param1 int 13 Param1 int 13
"true”
Param2 string Test Param2 string Test
(_;
Param3 bool false "true” Param3 bool true
Na —/ S

Ewova 2: T'pogikn anekovion olnienidpacng pe éva Parametric Object

Ot mapdpetpor mov mapéyovv to. Parametric Objects Bacilovtar og dnudoieg (public) 1y

npootatevpéveg  (protected) 1010mreg  (properties) ovikewévov. Kabe 10106mrTa  pe
Xopoxtnpiotiko [eprypopne Hopouétpov (Parameter Definition Attribute: onueidvetan og
[ParameterDefinition]) Oswpeiton ko1 ypnowwonoteiton g mapdpetpog. To Parameter
Definition Attribute dwotnpei didgpopa petadedopéva TG TOPOUETPOV, OnmMG 0 TOMOC, 1
TEPLYPOUOT], T TPOETAEYUEVT] TN KO 0ONYiEG GEPLOTOINONG Kol 0mocEplonoinong me. Ta
opiopata (arguments) mov amoutel ywpilovior oe Pacikd Kol TPOUPETIKA. XT0. PACKA

opicpata tov Attribute cuykataiéyovton ta:
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1.3. BAzH [TAPAMETPIKOTHTAX (PARAMETRIC OBJECT) EXAMKITCHEN

e Type

To opwopa Type cvykpatel Tov TOTO dedopévev TG mapanéTpov (.. int, string,

bool, MyObject KAm.)
e Description

To opiopa Description dwampei éva cOvtopo emeEnynuoatikd keipevo oe ovvraén

MarkDown mov mapéyet TANpoQopieg GYETIKA pe Tov Tpdmo cHVTAENG Kol ¥pHoNG T™G.
e Default Value

To opwopa Default Value amoBnkedel o ceiplomomuévny popen v TpoemAeyuévn
iU m¢ mopapétpov. H Ty avartiBetor avtdpoto oty TOPAUETPO  KOTOTLV

OMOGELPLOTOINOTG, EVOGM OPYKOTOLEITOL £VOL VEO OVTIKEIILEVO TTOV TNV TEPLEYEL.

Oocov apopd ta mpoopeTikd opicpata, avtd Tepthapupdvoov:

e Parameter Converter Type

To opwopo Parameter Converter Type cvykpatet tov tomo Metazpoméa Iopouétpoo

(ParameterConverter) mov 6o avaivoovue o fabog apydtepa (PA. 1.5. Zeiplonoinon

KOl OTOGEIPLONOiNoT  mopauétpov, oed. 23). Xe yevikég ypouués, sivor o

VTOGTNPIKTIKY] OOUN VEEVOVVY yloL TNV GEPLOTOINCT Kol OMOGEPLONOINCT TV

TOPAUETPOV.
e Parameter Converter Construction Arguments

To 6popa Parameter Converter Construction Arguments emitpénel Tov opiopd tov
YVOPIOSLATOV TOPACKEVNG TOL ONAmBévtog Metatponéa Ilopapérpov, epodcov

amopoitnro.

Ortav éva Parametric Object onuovpysitar, avaktd eocmtepikd pio. Aiota pe Tig
TEPLEYOUEVES TAPOUUETPOVG TOV. Ot TOPAUETPOL OPYLKOTOIOVVTOL LE TNV TPOETIAEYUEVT TIUN

nov dnimveton oto Parameter Definition Attribute tovg. H veoctototn Aiota amodnkedeton
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EXAMKITCHEN 1.3. BAzH [TAPAMETPIKOTHTAX (PARAMETRIC OBJECT)

eVTOC TOL AVTIKEWEVOL, DOTE Vo ypnotponom el g mivakog avapopds (lookup table) yio mv
vrofonOnon g AEITOLPYIKOTNTOS TOV TOPAUETPIKOV OVTIKEWEVOL. Mg ) Gepd TG, M &v

AOY® AettovpykoTnTo armoteAeitol and técoepig pebddovg (methods):

o object GetParameter (string paramName)

H pébodoc GetParameter emictpépel vad HOPON OVIIKEWWEVOL TNV TIU TNG
TopoUETPOL e Ovopa mov OnAdvetolr oto Opwopo. paramName. Edv dev Ppebel

TOPAUETPOC e TO 000EV Gvopa, emoTpéPetal | Ty null.
e void SetParameter (string paramName, object paramValue)

H pébodog SetParameter avobéter oty mopdpetpo pe OVOUO OV SNAMVETOL GTO
opiopo paramName TNV TN TOV ONAMVETOL GTO OpIGHa paramValue. g MEPIMTMOON
mov 1 d0Beica Ty givor acOUPaTN LE TO OVTIKEILEVO 1) OEV EVTOMIOTEL TOPAUETPOG LUE
10 000&v Ovopa, M avdBeon amotvyydvel GlOTNAL, diywg mpdkAnom efaipeong Ko

Y®pig va yvootomoel oto yprot.
e string SerializeParameter (string paramName)

H puébodog SerializeParameter emotpépsr o¢ ovpPorooepd (string) 1
GELPLOTOMNEVT TIUT TNG TOPAUETPOV LE OVOLLO TTOL INAMVETOL GTO OpLopa paramName.
Epbdcov dev Bpebel mapdpetpog pe 1o 600&v Ovopa 1 1 GEPLOTOINGN TG TIUNG TNG

ATOTVYEL, EMOTPEPETUL pia delo cupPorocELPd.
e void ParseParameter (string paramName, string paramValue)

H péboodog ParseParameter avafétel, katomy amoceiplomoinong, TV TYn mTov
TEPLYPAPETAL GTO OpIGHa. paramValue TNG TOPAUETPOL LE OVOLO TOL KOTOX®PELTOL
ot10 Opwopo paramName. EGv n oamoceipromoinon kpifel avépuetn M dev avaktnOel

TOPAUETPOGS e TO 000EV dvopa, 1 avaBeoT amotuyydvel GLOTNAA.

[Ipog evioyvon TG TPOCAPUOGTIKOTNTOS KOl TNG EVYPNOTIOG TOV TOPAUETPIKOV
avtikelévov, to ExamKitchen mpoogépetl éva oOvoro enektdcewv aviavarioons (Reflection)

TOV TOPEYOVV JVVATOTNTEG AVAKAAVYTG KOt amapiOUnong TopapeTpikdV KAUCEMV.
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1.4. BASIKA MODULES TOY EXAMKITCHEN ExXAMKITCHEN

e bool IsParametric (this Type type)

H pébodog IsParametric digvkpwvilet edv o THTOC AVTIKEEVOD 0td TOV 0Toio KA ONnKe
OVTITPOCMOTEVEL L U] aPnPNUEVT] KAAOM, oL KANpovouel -dueca 1 EUpeca- ™

AELTOVPYIKOTNTO TOV TOPOUETPIKDV OVTIKEILEVOV.
e ParamInfo[]? GetParameters (this Type type)

H pébodoc GetParameters emotpépet pio AMoTa [LE TIC TOPAUETPOVS TOL EVEYEL O TOTOC
OVTIKEEVOL amd To omoio kaAgitat. Edv o tOmog avtikeévov dev mAnpoi ta kpiripio

7oL eptypdpovton otnv pébodo IsParametric, emotpépetar ) T null.

1.4. Baocwd Modules tov ExamKitchen

H oAnenidpaon pe to mhaicto tov ExamKitchen éykettan otov oyediooud projects.
Ta projects eivar dwpvn kot kabopilovior amd to €idog ¢ ypomtng e&€taonsg Kot To
epleyOpevo tov epmtamavinocmv. Kabe project amoteAeiton and éva Exam Module kot
tovAdyiotov éva Question Module. Tao Exam Modules kaBopilovv v 6yn kat v dopun| tov
eetdoewv. Exknpoocmmovv Aettovpyikd  pilo evOg project Ko GUUTEPLPEPOVTOL MG YEVVITPLN
(opadmv) Bepatov. Ta Question Modules gvéyovv v amopaitntn AElTovPyIKOTNTA Yol THV
TOPOYOYN TOV EKPOVICEOV TOV OOKILOCIOV KOl TOV OTOVTICEDV TOV TOVS OVTIOTOUYOVV.
[Ipdkettan yror aenpnpéves KAAGES TOV TPOCSPEPOVTAL OO TO TANIGLO KOl EXTPETOVY GTOVG

TPOYPUUUATIOTEG VO ONUOVPYOVV EEATOUKEVIEVES OTIG OVAYKES TNG EETACTC VAOTOMGELS.

Kotéomv vlomoinong, ta veocvotata Modules gppoievovior  omnd  TOULG
npoypaupotiotéc o assemblies mov éxovv v popen Bifliobnkne Avvewuric Xiovoeons
(Dynamic Link Library- apyeia pe katdAnén DLL) 1 Ilaxérov Enéxraons NuGet (NuGet
Extension Pack- apygio pe katdinén NUPKG). I'a tovg 6komong g epyaciog To Tapamdve
Tepdyo dedopévov Ba avapépovral epeéng wg module packs. Ta module packs a&lomotovvtan
a6 to ExamKichen WebApp apwyn evoc tpdcbetov Reflection Extension Set mov mepiéyet
EMEKTAOELS IKAVEC VO OVOKTNOOLV TIG TANpoopiec evog Module kai va avacvpouvv to

dopootoyeia epmTnong kot e€€taomng evtog evoc assembly. Avolvtikotepa:

_[9]_



ExXAMKITCHEN 1.4. BASIKA MODULES TOY EXAMKITCHEN

e bool IsQuestionModule(this Type type)

H pébodog IsQuestionModule drevkpvilel €dv 0 TOTOC AVTIKEIWEVOD AtO TOV OTOI0
KAMONKE QVTITPOSMTEVEL [LaL U1 @1 PNULEVT KAGOT) TOV KANPOVOLEL -AueESH 1 EUUECTL-

™ Aertovpykdmra Twv dopocstotyeiov Epdmonc.
e QuestionInfo? GetQuestionInfo(this Type type)

H pébodog GetQuestionInfo emiotpépetl pio TANpo@oplakt dopn Tov TePLEYEL GTOLEIN,
oyetikd Tov tomo Question Module and tov onoio kKANONKe. Le mepinTmOT TOL O TOTOG
dev Kavomolel Tig cuvOnKeg mov mEptypapovol oty pébodo IsQuestionModule, n

GetQuestionInfo emotpépet null.
e QuestionInfo[] GetQuestionModules(this Assembly asm)

H pébodog GetQuestionModules amapBpel GA0VG TOVE TOTOVE TOVL TEPLEYOVTOL EVTOC
tov assembly vroayoyig ™c kol emotpépel pio AMota pue mAnpo@opiec yio Tta
nepieyopeva Question Modules. Otav to assembly dev mepiéyet Question Modules, M

néBod0g ematpépel pia keviy AMota.
e bool IsExamModule(this Type type)

H pébodog IsExamModule devkpwvilel €dv 0 TOMOG OVTIKEWEVOD OO TOV 0010
KAMONKE QVTITPOCOTEVEL LLiaL 1] LPTPTLLEVT KAAOT), TOV KAN|POVOUEL -Auesa 1 EUIECHL-

™ Aertovpykdmra TV dopocstoryeiov EEEtaong.
e ExamInfo? GetExamInfo(this Type type)

H pnébodog GetExamlInfo emotpépel pio IAnpo@oplaky dopun mov mTePEYEL TANPOPOPIES
oxetkd tov tomo Exam Module vraymyng mg. Xe mepintmon mov o tHmog Oev
wovomotel T ouvOnkeg mov meprypapovior otnv  pébodo IsExamModule, n

GetExamInfo emotpépet null.
e ExamInfo[] GetExamModules(this Assembly asm)

H pébodoc GetExamModules amopiBpel 6Aovg Toug TOTOVG TOV TEPLEYOVTOL EVTOG TOV
assembly and to omoio KANONKe Kal EMOTPEQPEL io. MoTa e TANpoPopies EkooTo Ta
Exam Modules mov mepiéyet. Otav to assembly vroieginetor Exam Modules, 1 pé6odog

eMOTPEPEL pia kevn AMota.
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1.4.1.Question Modules

Ta Question Modules (1] dopoctoyygio epOTNOE®V) OTOTELOVYV SOUES OESOUEVDV TTOV
dnuovpyovv dadikactikd (procedurally) epomoelg a&lohdynong Kat, av To EXITPEREL TO 160G
TV OepdToV, TIC UTAVINGELS TOV TOVG OVTIGTOLYOVV. LVVOPTNGEL TNG ETEPOYEVELNG TOL EI00VG
TOV epOTOoe®V Tovg, Ta Question Modules ywpilovtar cvpPatikd o€ Tpelg KoTnyopies: o

otatikd Modules, ta vteteppiviotikd Modules kot Modules toyaidmrac.

o Yrtotwkd Modules

Ot gpotomavinoel mov mapdyovy to otatikd Modules dev mapovoidlovv kapio
etepoyévela pLetald Toug 1, 0Tav Tapovctdlovy, ot teplopiletal o€ EMPPOLS amd TIC
TIWES TOV TOPAUETPOV TOV CLUTANPDVEL 0 XPNOTNG. £2G EK TOVTOV, EAV Ol TAPAUETPOL
napapeivouy apetdpinteg, Eva otatikd Module 6o moapdyel v id1a epdnon ava Kot
Eavd, aveEoptNTmg TOL project mov TV TEPAAUPAvEL 1] TOL group mov Ba kKAnOel va

EMADGEL TNV EKOAOVNON.
e Nreteppvietikd Modules

Ta vreteppuviotikd Modules mepiéyovv epotioelg pepikng  etepoyévelag. Ot
EPOTATOVINGCES 7OV TAPAYOVTAL JVVAVTIOL VO eMNPedloviol omd OGTOTIKOVG
TOPAYOVTES, EVOD TAVTO LETARAAALOVTOL GLVAPTIGEL TOV Zroup 6To 0moio amevhvuvovtat.
Ot mapaybeiceg epotamavincelg dupépovy amd group o€ group, oA, eAAeiyel
HETOPOADY TOV TAPAUETP®V, 1 EPMOTATAVINCT] TOV ONpIoVPYEiTaL Yoo £vo group Oa

etvan mévta 1 010, aveaptTmG TOL project 6to onoio cuumeptrapupavetot.
o Modules TvyootnTog

Ot gpotamavinoelg mov moapdyovv ta Modules toyadmrag, wépa and petaPoréc
OTOTIK®OV KOl VIETEPUIVICTIKOV TOPAyOVI®V, ennpedlovtal and Tuyoiovg mopayovTeg
0TOVG 0TO10VG 0PEiAOVY TO Gvoud Tove. g amotéleopa KABe opd dnpovpyovvToL
LLOVOOIKEG EPMTATAVINGELS, OKOUO Kot OTAV OVTES ApOopoLV Ta it groups Tov idtov

project Tov TPOKVHTTOLV OO SLUPOPETIKEG KYEVVEC».
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ExXAMKITCHEN

Generate group
5and 6

. N

MyExamModule1

StaticModule

Question1

DeterModule

Question2

RandModule

Question3

1.4. BASIKA MODULES TOY EXAMKITCHEN

<html> [l

Group5
Questionl
What's Bolzano's theorem?

Question2
Calculate the following addition
5002 + 24665 = ?

Question3
Calculate the following sum
184 + 22 + 150003 = 7
</html>

Generate group
5 and 6 again

- ™

MyExamModule1

StaticModule

Question1

DeterModule

Question2

RandModule

Question3

<html> [L

Groupé
Questionl
What's Bolzano's theorem?

Question2
Calculate the following addition
4776 + 37543 = ?

Question3
Calculate the following sum
93 + 482244 + 111 = 2

<html>
Group5 - Solutions
Questionl

If a function f on the closed
interval [a, b] €c R - R is a
continuous function [...]

Question2

5002 + 24665 = 29667

Question3
184 + 22 + 150003 = 150209

</html>

<html>

Group6 - Solutions
Questionl

If a function f on the closed
interval [a, b] c R - R is a
continuous function [...]

Question2

4776 + 37543 = 42319

Question3
93 + 482244 + 111 = 482448

</html> </html>

<html> P\ [<ntm1>

Group5 Group5 - Solutions
Questionl Questionl

What's Bolzano's theorem?

Question2
Calculate the following addition
5002 + 24665 = ?

Question3
Calculate the following sum
563943 + 53 + 332 = 7
</html>

<html> DS

Groupé
Questionl
What's Belzano's theorem?

Question2
Calculate the following addition
4776 + 37543 = ?

Question3
Calculate the following sum
33 + 331 + 953377 = ?
</html>

If a function f on the closed
interval [a, b] €c R —~ R is a
continuous function [...]

Question2

5002 + 24665 = 29667

Question3
563943 + 53 + 332 = 564328

</html>

<html>

Group6 - Solutions
Questionl

If a function f on the closed
interval [a, b] €c R —~ R is a
continuous function [...]

Question2
4776 + 37543 = 42319
Question3

33 + 331 + 953377 = 953741

</html>

Ewéva 3: [Tapadeiypota otatikmv, vietepuviotikev Kot Modules toyatotntog
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Aopixd, ta Question Modules dtatnpodv 11¢ Pacikég Tovg TANpoPopies eVTOg VoG
Xopoxtnpiotikov Metadedouévav Epartnons (Question Metadata Attribute: onueidveton og
[QuestionMetadatal), mov amofAEnEL GTNV EVKOAOTEPT -0 TOV TPOYPOUUATIOTH- AVAKTNOT
TOL KOL TNV QUMKOTEPN - YL TOV avewdikevto ypnot - aflonoinon. To ev Adyw attribute
drotnpel TAVTOTE TO PLAKO Ovopd dopootoryeiov (m.y. «Negative Delta Trinomial Question»),

uio obvtoun weprypagn tov oe cvuvtaén MarkDown kot To 6vopa Tov dnputovpyod Tov.

e 0E0A0YIKOVG EAEYYOVGC, 1| O10TPN O TANODPOC VTOEPOTNUATOV EVOG BENOTOC Elvat
ovvnOopuévn mpoktiky. [poxepévon va pundet avtn ™ cvumepreopd, éva Module epdmong
umopel va ocvumephauPaver éva 1 mepiocodtepa Question Modules tov omoimv ot
EPOTATOVINCEIS OPYOAVAOVOVIOL G VTOEPOTAHOTA TG Pacikng ekeodvnone. T v
EVEPYOTOINGN AWTNG TNG SLVATOHTNTOS TPOCPEPOVTOL OVO TPOUPETIKE OPIGLOTO T OOl O
TPOYPOUUATIOTAS WTOPel Vo GUUTEPIAGPEL KATE TNV GLUTANP®OY] TOV XOPAKTNPIGTIKOD

Metadedopévav:

Emloyn 1: Is Intermediate? (bool)

Orav to medio Is Intermediate? copuninpwbei pe mv tiun true, to Question
Module emitpénet v dwotipnon SubModules ka6e tomov. H mposmideypuévn tipn tov
nediov eivor false, vmodnidvoviog mwg to Module dev pmopei vo datmproet

VTOEPOTNLLATOL.
Emloyn 2: Valid Sub-Question Types (Typel1)

Yty mepintwon mov dnimbel to medio Valid Sub-Question Types, to Question
Module 6o empéner v Swmpnon SubModules tov omoiov o TOmOC

ovumeptrhappavetar oty 0obeico AMota amodEKTMOV TOTMV SOLOGTOLYEI®V EPATNOTG.

H np6csPaon ota vroepompata towv Question Modules aroktdtor pécm g 1010ty
(property) Questions, evid 1 eloaymyn evog kavovplov Question Module ot vrogpoTrpoTo
emruyydvetal péc® g pnebodov void AddSubQuestion (QuestionModule module). H
AddSubQuestion, a@ol eAéyéer v opBoTTA TG EI0AYOYNC -Katd 7Oco, SNAadN, TO
dopooTtolyelo O€ETOL VIOEPMTNATA Kol €0V TO O00&v vmogpdTUa €ival TOTOL TOL

vrootnpileTon- TNV EKTEAEL.
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H dwdwacio mapaywyng evog véou Lebyovg epmdtnonc/andvinong yivetal Héow g
uebddov void Prepare (QuestionModuleResult result, int groupId), pio apnpnuévn
1éBodo TV omoia TPEMEL Vo VAOTOGEL O TTPOYpoppaTioThg ke Module. Xe kdbe kAnon g,
n uébodog Prepare cuvhéter pio epdtnom, vwoloyilel v amdvinon g kot Tomodetel T1g
TANPOoPopieg Tov veoovotatov (evyous 6to Optopa result. To veosvotato {evyog ywpileTon
0€ TUNUOTO PE OKOMO TNV O1ELKOAVVOT TNG HOPPOTOINGNG TOVG KATA TNV dnuovpyio Tov
ouddwv. Ta tpuquota eivor GLVOAMKE emTd Kot EPEOAELOVTOL EVTOG oG dopng dedopévav

ovouatt QuestionModuleResult. Avolvtikotepa:

e string Title

To medio Title drompei Tov titho ¢ gpdTHONG (1., Oépa 1) Kot GLUTANPDOVETOL ATTO
TOV TTPOYPOUUOTIOTH ap@yn TG HeBodov void SetTitle (string text). Otav 10
nedio stvar kevd (null) 1 mepiéyet pa doeto cvpPforocelpd, tote Bempeitor Tmg N
epOTATAVINGN dev Exel expwvnan. YmevOvuiletor 0Tt 11 VIaPEN TITAOL POVEPDOVETOL

xépng v 180t HasTitle.
e double? Score

To medio Score dwtnpel v péyiot Pabuoroyio mov pmopel vo o e€etalopevog
ATOVIOVTOG 0OOTE 6TV epd@TNoTN. H cuumAnpwon tov mediov yivetar pe v pébodo
void SetScore (double score), evod pmopei va avopedel péow g pebodov void
UnsetScore () .Ortav to medio givar kevo (null) tote Bempeitar mmwg n epoTamdvTnon

oev gyetl fobuo ko 1 T ™G avtioTotyng 110TNToC HasScore moapapével false.
e string QuestionPreText

To medio QuestionPreText &yet dvo ypnoeic: Edv 1o Module mepilapfdvet
VTOEPMTNLATO, OVIUTPOCMNTEVEL TO KEIEVO Tov Ttomobeteiton mpv and avtd. Otav
npoketor yuoo pio Tepuatikn epwtnon (L. pio €pOTNON YOPIC LVTOEPOTAHUATA),
dwtnpet 1o kelpevo g epdmong €€ olokAnpov. Otav to medio sivor kevd (null) 1
TePLEYEL Lo AdE1 GLUPOAOCELPA, TOTE BE®pPEITUL TG 1) EPOTATAVTNOT JeV Exel Apyiko
KEWWEVO EPAOTNONG - YOPOKTNPIOTIKO TOL @ovepdveTol pécwm g  Lotottog

HasQuestionPreText.
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e string AnswerPreText

To medio AnswerPreText Asttovpyei mavopoldtuna pe to QuestionPreText: Epocov 1o
Module mepihoufdavel vroepoTHUATA, TO TESIO AVIITPOCOTEVEL TO KEIUEVO TOV
tonobeteiton Tpv amd avtd. EddAlmg, dtatnpel cuvolikd to Keipevo ¢ amdvinomng.
Ortav 1o medio eivon kevo (Null) 1 mepiéyet pia ddeto svpforocelpd, Tote Bempeital Tmg
N EPOTATAVINGN 0V &yel apyikd kejuevo. H dmapln apyikod Keévov amdvinong

dlayryvooketor p€ow g Id10tnTag HasAnswerPreText.
e List<QuestionModuleResult> SubQuestions

Otav to Module dwmpel vrogpotipote, t0 medio SubQuestions dSwotnpel ta
napayfévro (evyn epotamavtioe®y TV vroepotudtov. Edv 1 epdon eivar

TEPUATIKY], ) AIOTO TOPAEVEL KEVT).
e string QuestionPostText

Yvuminpovovtag v Asttovpywodmrta tov  QuestionPreText, to  medio
QuestionPostText ypnowwonolgitanr og  mepintwon mov to  Module datnpet
VTOEPMTNLLALTO, KOL AVTITPOCOTEVEL TO KEIEVO oL Tomobeteitan petd omd avtd. Otav
10 medio elvar kevo (null) 1 mepi€yet o doela cupforocelpd, 10te Bewpeitor TmMS M
EPOTATAVINGY OV EYEl TEAIKO KEWWEVO EPAOTNANG - YOPOUKTNPIOTIKO TOV POVEPDVETOL

péom g [0t tog HasQuestionPostText.
e string AnswerPostText

Kot avtictoyio pe to QuestionPostText, to medio AnswerPostText Swotnpei to
KeIPEVO OV TOMODETEITOL KATM OO TIC AMAVTHGELS TOV VITogp®TNAT®Y Tov Module,
otav avtéc vmdpyovv. Otav 10 medio eivor kevd (null) M mepiéyer pa adewa
ocvpporocelpd, tote Bempeiton TS M epOTATAVINGY eV Exel Tediko Keluevo omavnong.
Yy avtifem nepintmon,  vwapén teAKov keévou andvnong kabopileTor amd v

1010 To HasAnswerPostText.

H avabeon tywov ota medio QuestionPreText, QuestionPostText, AnswerPreText ot
AnswerPostText eragietol otig pebddovg void SetQuestion (string markdownPreText,

string markdownPostText) kot void SetAnswer (string markdownPreText, string
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markdownPostText) ot 0moieg -OMMOC TPOUNVOOLV KOl TO, OVOUATO TOV OPICUATOV TOVG-
avayvopioov  keipevo obvtaéng MarkDown mov avtiotoyel otov  kopud TV
epotarovmoewv. Katd v ektéleon tov ev Aoyo pnebddwv, ta opicpota petagpdlovrol and

MarkDown e HTML ka1 amoBnkebovtal 6ta KatdAAnia media.

1.4.2. Exam Modules

Ta Exam Modules cvviotodv t Bdon kdabe project Kat, apwyr TOLAAYIGTOV EVOC
Question Module, ntapdyovv opddeg Bepdtov agordoynone. Kat’ avaroyia pe ta dopoctoryeio
EPAOTONG, O TPOYPOUUATIOTHG Tapéyel mAnpopopiec yw to Module péow evoc
Xopaxtnpiotikod Metadedouévaorv Eéétaons (Exam Metadata Attribute: onueuidvetor og
[ExamMetadata]) mov dwatnpei (1) 10 rlkd ovopd tov dopooctoryeiov (m.y. «APA-Styled
exam template»), (2) pio cOvroun meptypapn Tov o€ cvvtaén MarkDown kot (3) to dvopa Tov

ONUIOVPYOL TOL.

Mo mv tepatépo SOPOPPOOT TOVS OO TOV TPOYPOUUaTIoT, To. Exam Modules
neptAappdvouv pio aenpnuévn pébodo ovopatt void ConfigureExam (ExamConfiguration
config). H ConfigureExam kaleitar katd ™ onpovpyio evog avtikeiévov tomov Exam
Module. To 6propa config g pebddov eivar pio kKhdon Paciopévn oto design pattern tov

Configurator kot Tpoc@épet T akoOAovOeg nebdd0vg dSlapdpP®oNG:

e void SetPipeline (

Action<MarkdownPipelineBuilder> pipelineBuildFunction)

Ta nepiocdtepa nedio tov ExamKitchen emitpémovy v cupumAnpwot) Toug 6€ GuvTadn
MarkDown. Q¢ ek tovtov, ke Exam Module d1a0étet pio e€otopukevuévn drodikacio
petatponng Tov MarkDown kepévov o HTML, v omoia kAnpodotei ota Question
Modules mov meptiappaver katd ™ ypnion. H dapdpewon tov petatpoméa yiverot

uéow g pebodov SetPipeline.
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e void SetCssFile (string name, Func<string> fileContents) kot

void SetCssFile (string name, string fileContents)

H pébodoc SetCssFile emitpénel 610V TPOYPOUUOTIOT] VO EVOOUUTOGEL KAiakmTd.
dovrla ol (Cascading Style Sheets | CSS) og kGOe opddo. e kGbe enikAnon e
SetCssFile dnuiovpyei N ene&epyaletan pio kataympnon oy Aioto StyleSheets tov
Configurator. H ev Adyw Alota dratnpel To dvoua kot to Teplexduevo tov apyeiov. O
TPOYPOUUATIOTHG OV Ypelaletal va TpoPel oe mePUITEP® EVEPYELES GTO apyElo, KOOGS
M ONUIoLPYio KOl 1) EVOOUATMOT TOV GTO PUAAN EPOTHGEMY KOl ATOVTICEDV YIVETOL

avtopata ard to ExamKitchen WebApp.

e void SetJsFile (string name, Func<string> fileContents) kot

void SetJsFile (string name, string fileContents)

H pébodoc SetlsFile emtpémel otov TPOYPOUUATIOT) VO EVOOUATOGCEL Opyeia
JavaScript (JS) otic mapayopeveg opades. Kabe emikinon g SetIsFile dnuovpyei )
enefepyaletoan pio xotayopnon g Aota JavaScripts mov Ppioketon oTOV
Configurator. Kabe kataydpnon otn AMoto dtotnpel 1o OVOpOL Kot TO TEPIEYOUEVO EVOC
apyeiov JS. Onwg ot uébodo SetCssFile, n dnuovpyio kol 1 evooudt®on TOV
apyeiov JavaScript oto OALO EPOTNCEMV KoL ATAVTNOE®V YiveTal anToOpaTe amd To

ExamKitchen WebApp.

"ot yéveon kdOe group Oepdtov ot apuodiotnteg evoc Exam Module tepilapfavovy
™V OLOUOPP®ON TNG TEMKNG GEAOAG EPMTNCEWMYV, TN SUUOPP®GCT TNG TEAKNG GEMOAG TV
ATOVTNGEMV, TN YEVEST LEHOVOUEVDV (DYDY epmdTnonc/aravinong omd ta Question Modules
OV TEPIAAUPAVEL, TNV EVOOUATOGT TV ONpovpyntéviav (evydv 6TIg CEAIDEG EPOTHCEMV
KOl OTOVTNOE®V, Kol TV €€aymyn ToV veOOUNT®OV GEAId®Y Tov group wg Cevydpt ['a tovg
TOPATAVE® GKOTOVS, 1| OO TOV OOUOGTOLKEIOL £££TOOTG GUUTEPIAAUPAVEL TPELS OLPTPNUEVES

pebooovg,.
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e string PrepareQuestion (QuestionModuleResult question)

H pébodog PrepareQuestion givat vevbovn yio Ty d6unon kot exietpoen tov HTML

TUNUOTOG  €pOTNONG  &€vOg  onuovpynbévtog amd Question Module (evyovg

gpdTMOong/ardvinong.

Title: Calculate the multiplications:

Score: 2

Question:
-$$2*5=7%%
-8$6*4=7%%
-$312*13=79%%

Answer:
-$$52*5=10%%
-$$6*4=243%
-$312* 13 =156 $%

<div class="question">
<h3>Calculate the multiplications:</h3>
<strong>Score: 2</strong>
<ul>
<1i>
<div class="math">2 * 5 = 2</div>
</1li>
PrepareQuestion <li>
<div class="math">6 * 4 = ?2</div>
</1li>
<li>
<div class="math">12 * 13 = 2</div>
</1li>
</ul>
</div>

Ewcova 4: Zyediorypoppatikn ongikovion g Aertovpykotnog g pebodov PrepareQuestion

Av n gpd™ON TEPAOUPAVEL VTTOEPOTAUATO, OVTA SaTPOVVTOL EVIOS TOV UEAOVG

SubQuestions 710V fYvopiopatoc question. Tote, v kabe avtikeipevo ToOL

question.SubQuestions m péB0d0G KoAeltor OVOSPOUIKA KOl TO VEOGLGTOTO

VITOEPOTNLLATO EVODUATMOVOVTOL GTO GO TNG OPYIKNG EPMTNOMNC.

Xwpig umoepwtipata

Me unogpwtApata

<div class="question">
<div class="g-header">
<span class="qg-title">
{question.Title}
</span>
<span class= "qg-score">
{question.Score}
</span>
</div>

<div class="g-body">
{question.QuestionPreText}
</div>

</div>

<div class="question">
<div class="g-header">
<span class="qg-title">
{question.Title}
</span>
<span class= "qg-score">

{question.Score} <div class="question">

<!--
</;£353n> Question body of
question.SubQuestions[n]
1 " " -->
<div class="q-body"> </dive

{question.QuestionPreText}

<div class="question"> {question.QuestionPostText}

<l-- </div>
Question body of </div>
question.SubQuestions[0]
-->
</div>
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{question.Title} | {question.Score}

{question.QuestionPreText}

{question.SubQuestions[0]. Title} |{question subQuestions[0] Score}

{question.SubQuestions[0].QuestionPreText|

i,
=)
=
97
@
-
i @
S
F
-
=
q”)
e

{1xa121quonsand)-uonsanb}

{question.SubQuestions[n]. Title} |{question.subQuestions[n] Score}

{question.SubQuestions[n].QuestionPreText|

{question.QuestionPostText}

' ] _
{21005 won)sanb} ‘

Mivexag 1 : TTopadsiypato orotelecudrov g peboddov PrepareQuestion yio epmtioeig pe kat xopic

VIOEPOTNLLOTOL

e string PrepareAnswer (QuestionModuleResult question)

Ko’ avtiototyio pe tnv PrepareQuestion, n uébodoc PrepareAnswer siopop@avet Kot

emotpéeel 1o HTML tuiua amdvinong evog (edyovg epdtmong/amdvinong.

o . <div class="sclution"> \
Title: Calculate the multiplications: <h3>Calculate the multiplications:</h3>
<strong>Score: 2</strong>

Score: 2 <ul>

ion- <li>
QueStion' <div class="math">2 * 5 = 10</div>
-$$275="785% </1i>
-8$674="788% PrepareAnswer <li>
-8$12*13=78% <div class="math">6 * 4 = 24</div>

</1li>

Answer: <t —n " * = i
-$32*5=10%$ </I:;v class="math">12 13 = 156</div>
-336*4=243%% </ul>
-8$12*13 =156 $$ </div>

Ewéva 5: Zyediaypaplotikn ameikovion g Aettovpykotntog g pebddov PrepareAnswer
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[Mopovcio vrogpoTUdTOV Yoo KaOe avtikeievo Tov question.SubQuestions, 1

puébodog kaAeiton avadpopikd kot to moapaybévia HTML tuquato amdvinong

EVOOUATMOVOVTOL GTO COO TNG APYLIKNG OTdvINong.

Xwpig umoepwtipata

Me unogpwtipata

<div class="question">
<div class="qg-header">
<span class="qg-title">

{question.Title}
</span>
<span class= "qg-score">
{question.Score}
</span>
</div>

<div class="qg-body">
{question.AnswerPreText}
</div>

</div>

<div class="question">
<div class="qg-header">
<span class="q-title">
{question.Title}
</span>
<span class= "qg-score">
{question.Score}
</span>
</div>

<div class="q-body">
{question.AnswerPreText}

<div class="question">
&lj==
Answer body of
question.SubQuestions[0@]
-->
</div>

<div class="question">
<l--
Answer body of
question.SubQuestions[n]
-->
</div>

{question.AnswerPostText}
</div>
</div>

{1xa121J19MSUY UOnISanb |

)
N
=
o
7 »
-
L]
-
=
=
=
=
o
-/
=
=
q']
=,
@]
B
wn
(¢]
@]
=
\SD-J

{question.Title}

{question. AnswerPreText}

{question.SubQuestions[0].Title} |{question.SubQuestions[O].Score}

{question.SubQuestions[0]. AnswerPreText}

{question.Score}

{question.SubQuestions[n].Title} |{question SubQuestions[n].Score}

{question.SubQuestions[n]. AnswerPreText}

{question.AnswerPostText}

Mivakag 2 : [Tapadeiypata anotelecpdtov g pebddov Prepare AnSwer yio epmTioels Le Kot xopig

VIOEPOTNLLOTOL
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e ExamSolutionTuple PrepareExam (int groupId,

QuestionModuleResult[] questions)

Avtlovtag omd T1g TeElevtaieg ovo pebodovg, N nébodog PrepareExam dmpovpyet kot
emoTpéPel t0 oopa (ONA. otdnmote mepiEyeton €vrog tov HTML  ortoyeiov

<body></body>) TV gyyplowv £EETaoNG KOl AVGEMV £VOG group.

Title: [
Score: [...]
Question: [...]

groupld = 1, questions =

Answer:[...]

v

‘ PrepareExam ’

v

ExamSolutionTuple

<div class="header"> <div class="header">

<hl>Exam, Group 1</hl>
[...]
</div>

<div class='"question">
<h3>Question 1</h3>
Tooold

</div>

<div class='""question">
<h3>Question 2</h3>

[---1
</div>

loool

<hl>Solutions, Group 1</hl>
[...]
</div>

<div class="question'>
<h3>Question 1</h3>
[oool

</div>

<div class="question'>
<h3>Question 2</h3>

[[oco]]
</div>

Iooo]

Ewévo 6: Zyedtoypoplatikn ametkovion g Aettovpykotntog g pebddov PrepareExam

O mapardve pédodor dev givar dwbéoipeg onudcto, dALL GUVTELODV TIC EMUEPOVS

Aertovpyieg evog eminedov opaipetikotyrag (abstraction layer), mov emtpéner v palikn
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onuovpyia opddwv pe v kAnon piog kot poévo ovvaptnong: H ExamSolutionTuple[]
Generate(int firstGroupId, int groupCount, int idStep) Aaupdvel wg opicpata Tov
apBpd Tov TPAOTOL group, Tov aPBUd TOV groups TPog YEVEST Kot To Prpa avEopeimons Tov
apBpod group, avd Pruo mopaywync. o Tapdderypa, TPOKEWWEVOL VA YIVEL TOPAYMOYT TWV
groups 1-5, ta opicpoto Oa €govv Tég firstGroupId = 1, groupCount = 5, idStep = 1.
Avrtictoya, yia va yivel tapayoyn tov groups 9,7,5,3 kat 1, ta opiocpota Aappdvouy Tig Tipég

firstGroupId =9, groupCount =5, idStep =-2.

firstGroup: 1
groupCount: 5
idStep: 1

PrepareQuesion]

[ Generate }——)[PrepareExam

PrepareAnswer ]

f Generate \

output = []
foreach id to be generated:

_) questions = |GenerateQuestions(id)

output += | pPrepareExam(id, questions)
exam = header of exam paper

solution = header of solutions paper

foreach question in questions:
exam +=|PrepareQuestion(question)|

solution +=|PrepareAsnwer(question)I

exam += footer of exam paper
solution += footer of solutions paper

return (exam, solution)

\\jﬁturn output 4///

G - P}\ G; e S
G o I\ G: = 1\\
G a [\ G? an 5,...<_>\
(c} - Gl =
Group5 B \Group5 Answers .
Question 1 Question 1
[ ool
Question 2 Question 2
[o— e
= Question 3 Question 3
L] [=:c] o)
i o]

Ewéva 7: ['pa@ikn anotdrmen Tov TpOTov dNovpyiog opadmy, GOUTEPIAAUPBAVOLEVOD YEVOOKMOTKE,
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1.5. Zepromoinon Kot anocePlonoincn TapaAUETPOV

Ot dopég dedopévmv mov mapéyel to ExamKitchen emtpénovy v amodnkevon kot tv
avAKTNON NG KATAGTUGNG TOVG -CUUTEPIAAUPAVOUEVOV TOV TILOV TOV TOPAUETP®Y TOVE-
HEC® GEPLOTOINCNC/AmOCEPLOTOINGNG TOVE oe/amd apyeia Keywévov onueloypoeiog JSON.
Mo amhovg tHmovg dedopévmv, Omws ot GuUPolocelpég Kat ot aptBpol, N petatpony| eival
Wiaitepa e0KOAN Ko dev mpoimobétel cuykekpiuévn cvvtaén (BA. mivaka 3). Evtovtolg, n
LETATPOTY| TTLO GUVOET®V dOUDV, OTMG T AVTIKEIULEVA, 0L MOTES KOl AAAEG SOUEG TTOV EVEXOVTOL
o€ MO OVTIKEWLEVOSTPAPT YADGGOH OeV €lval omapaitnTa TUTOTONUEVT). AKOUO KOl OTIG
TEPIMTAOGELS TOL VIAPYEL KATOL0, TVTOTOIN G, OTAV TOPEUPAALETOL O AVOPOTIVOG TP yOVTaG,
TO OMOTEAECUO TNG CEPLOTOINONG KO, GUVETMG, 1 LOPPN TNG OTOLTOVUEVNG €1GOO0V TTPOG
ATOCELPLOTOINGN, Evat SVGKOAN avaTaPAEULES Kol GTPUPVEG G TPOS TV cvvtaly| Tovg. Otav
ol JldIKaoieg UETOTPOTNG €lval TTPOCITEG LOVO OE EMIMENO KDOOWKA, OVTO OV OmOTEAEL
TPOPANLA, KAODG 0 VITOAOYIGTNG €V OMOKAIVEL IO TNV OPICUEVN OO TOV TPOYPUULOTIOTN
ovvtaén. Qotdc0, otV TEPINTOON TOV TapapETpov evog Module, 1 avaykn mapoyng evog
gLUVONTOL Kol avamopd&yov Tpdmov cuyypaens eivar peilovog onupaciog ywo To ypNoT.

Awypoppotikd:

String Value
“This is a text” = This is a text
“15.22" = 15.22

1

Mivakog 3: Zeplomoinomn Kot aroceplonoinet anidv Sopdv dedopuévmv

[Ipog vrépPaon tov dvwbev kKwAOHOTOS OMovpyNONKe pia aenpnréEVN KAAoT ovOpaTL
Mertarporéag Topoustpwv (ParameterConverter) n omoio (0710)G€PLOTOLEL TAPAUETPOVG
GLYKEKPLUEVOL TUTOL GE 1| A0 GLUPOAOGEPES, TPOCPEPOVTAG TPOCSUPUOGEVT GUVTAEN Kot

KaBodNy®OVTOG TOV XPNON GTN GLYYPAPT TOVG OPWOYN UNVLUATOV AdBovc.
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/7 I /MyListParamConverter\

ParameterConverter
typeof(int[])
) ",2,3"

) Type ParameterType >
EED | Serialize

]_
L a5 3 Parse ]—4|—> o
y

string Serialize (object value)

object Parse (string value) false

errorMessage:
| I Unable to parse the
number at index 1

[ )

[ )

[ bool CanParse (string value, out string errorMessage) ] < "7.a,9" >[ CanParse
N S

Ewova 8 : [Tapaderypo aiinienidpaong pe Evav Metatponéa Iapapétpov

Onwg dwgaivetar oty Ewova 8, n vtd cvlntnon kAdon amottel v eleoywyn Tov
TOTOL NG TAPAUETPOL MG OPICUO KOTAGKELNG, TOpOTL £1015TOL 1| OTOKPLYT TOV TOPEXOVTAG

TO GTATIKG KOTO TNV KATOUGKELT TOV EKAGTOTE TPOGAPUOGUEVOL LETATPOTEN.

// This already exists within ExamKitchen’s Core
public abstract class ParameterConverter

{
public Type ParameterType { get; }
protected ParameterConverter(Type parameterType)
{
ParameterType = parameterType;
/7 [...1]
}
/L]
}

// This is how one should approach creating a Parameter Converter
// for objects of type “MyObject”
public class MyObjectParamConverter : ParameterConverter

{
public MyObjectParamConverter() : base(typeof(MyObject)) // Abstraction Here
{
//[...]
}
/1 I...]
}

MMivaxag 4 : [Tapdaderypo omdKPLYNG TOV YVOPICUATOS THTOL TNG TOPUUETPOL
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Ot péBodot mov cuvamaptiCovv Evav Metatponéa mapapéTpov givar ot e€ng:

e object Parse (string value)

Bdoet viomoinong n péBodog Parse amoceipromost 1o mepiexdevo g cLPOAOGELPAS
value kot wopdyet pio KotvoOplo GUUPOAOGEIPE TOV TO OVATOPIGTH. LTV GUVEYELQ,

EMGTPEPEL TNV avTioTO(T GVUPOAOCELPAL.
e string Serialize (object value)

H pébodoc Serialize ceiplomolei to avtikeipevo mov divetar oto Opiopo value,
ONovpy®VTag o Katvovplo. GLUPOAOCEPE TOV TO AVOTOPIOTE. XTNV GLUVEXELN,

EMOTPEPEL TNV €V AOY® cLpPorocelpd.
e bool CanParse (string value, out string errorMessage)

H pébodog CanParse eléyyetl TNV GUVTOKTIKY €yKupoTnTa TG dobeicng cuuPorlocelpdc
CUUPOVO. L€ TO TPATLTO HETUTPOMNG TOL LAOTOEL O UETATPOMENS. L& TEPIMTOON
OUVTOKTIKNG 0pTOTNTOC, 1 MEDOSOC emoTpépel TV T true, evd T0 OpPIGUO
errorMessage owtnpet v Ty null. Xmmv oavtiBetn mepintoon, n uébodog
emotpépel v T false, Kol GUUTANP®OVEL TO Oplopo. errorMessage HE TO

KatdAANA0 pnvopa AaBoug.

Ye «éOe viomoinon Metatponéa Ilapapétpov, ov mapomdve pébodor Avvouvv
voypemTIKA KOOe Ecaipeon (EXception) mov evoéyeTol va TpoKOYEL KOTA TNV EKTEAEGT] TOVG
LE AGQPUAELS TPOYPUUUATIOTIKEG TPAKTIKEG Kot priTpeg Try-Catch. Xe mepinmtmon advvapiog
OAOKANPMOTNG TOVG, EMGTPEPOVY pia £yKupn wpoemdeyuévn tiurn. Ot péhodol celpronoinong

KOl ATOGELPLOToinoNg eivar mvtote alinroovppatéc:

‘Eocto 0, éva avtikeipevo tomov cuppatod pe évav petatponéa € Kotomy
oE1PLOTOiNoNG ToL e TNV HEBodo C.Serialize, n mopaybeica copforocelpd S amotelel
gyKopn, LeTaTpEYLUN €10000 Yo TV UEB0dO C. Parse. Otav 1 S petotpomnel micm oe
avTIKEIPEVO 0 pHécw TG nebddov C. Parse, 1oy0el mhvTaL:

=0
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Parse Serialize

123.45

Parse Serialize

Ewova 9: I'pagikn anewdvion g aAiniocvppatomrog peta&d Parse kot Serialize

Ocov agopd Vv wavoroinon Pacikav tonwv, to ExamKitchen mpoceéper éva
TePLOPIoUEVO 6OVOMO Ilpocrmideyuévarv Metatporéwv Hopouétpwv. Otav dev dnAmBel pntd o
TOMOG HETOTPOTEN WIAG TOPAUETPOV, EMAEYETOL OVTOUATO O KATOAANAOTEPOG OO TOLG

axolovBovg petatponeic:

e IntParameterConverter

O petatpoméag IntParameterConverter petatpémel  aképowovg oplBuodc  oe
ovpPorocelpd ko to avtiotpopo. Epdcov o petatponéag dev €xel dnAwbel pntd,

avatiBeTol ALTOHOTO GE TOPAUETPOVS TOHTTOV int.

String Value
“15” = 15
“0” &= null
“o/ null / fail = 0

ivaxag 5: Tlivaxag petatponng IntParameterConverter

— 26 ]—



1.5. ZEIPIOTIOTHZH KAI ATIOXEIPIOIIOTHEH ITAPAMETPON ExXAMKITCHEN

FloatParameterConverter

O petatponéac FloatParameterConverter €idikedeton oTNY UETATPOTY OEKAOIKMV
aplumv povig akpifeiog oe copPoAoceElpd Kot Tr UETOTPOT GLUPOAOCEPDOV GE
deKadKovS aptBpovg povng akpipeiag. Xe mepintwon pn pnge SNA®ong Tov THTOV TOv

petaTpoméa, avatifetol avtopato o TapapéTpous Tumov float.

String Value
“0.5” = 0.5f

r0” & null

“o/ null / fail = Of

Mivaxkag 6: [Tivakog petatponng FloatParameterConverter

DoubleParameterConverter

Avddoya, o petatporéag DoubleParameterConverter petatpénet dekadikong optOpone
outhng axpiPeiog o€ CLUPOAOCELPA Kot AVTICTPOP®G. L€ TEPIMTOGN LN PNTHS ONA®ONG

TOTOV HETATPOTEN, AVOTIOETOL OVTOUATO GE TAPOUETPOVS TOTTOL double.

String Value
“230.03012" = 230.03012d
N0 &= null
“o/ null / fail = 0d

Mivaxog 7: [ivakog petatponig DoubleParameterConverter

StringParameterConverter

Kabnhg ot supforocelpés amoteAovv €€ opiopol GEIPLOTOMUEVEG HOPPEG dESOUEVOY,
o petatponéag StringParameterConverter givor pio eikovikny doun m omoia, - HE
eaipeon mepwmtd®oE®V  UNOEVIKNG €16600v (null) tnv omola peTATPENEL OF

oLUPOAOGELPE INOEVIKOD UNKOVG - ETLGTPEPEL CVTOVGLA TNV €1G000 TOL AAUPAVEL 6TV
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¢€000 T0V. Xg mepinTmon un pnTHG SMMAMoNG TOTOV LETATPOTTEN, AVATIOETAL AVTOUATOL

0€ TOPAUETPOVS TOTTOL string.

String Value
“Lorem Ipsum” = “Lorem Ipsum”
wr = null
null = W

ITivaxog 8: ITivakag petatpomng StringParameterConverter

e BoolParameterConverter

O petatponéag BoolParameterConverter petatpénel mopoapétpous dvadikrg (Boolean)
dlyePpog oe cupuPorocelpéc Kot cLUPBOAOGEIPEG GE TOPAUETPOVS dVASIKNG AAYEPPOC.
Edv o petatpoméag dev €xel OnAwbel, avotifetal avutOpaTe 68 TOPAUETPOVS TOTOL

bool.

String Value
“TrUe” / “fALSE” = true / false

w17/ N0~ = true / false

“false” & null
“/ null / fail = false

Mivakog 9: ITivakog petatponig BoolParameterConverter

e EnumParameterConverter

O petatporméag EnumParameterConverter iduebetol oTnV HETATPOTN TOPUUETPOV
0TOLOVONTOTE TOTOV dourc arapiBunons (enum) € GLUBOAOGELPH KL AVTIOTPOPOC. X
nepintwon pn pNtig OMAMONG TUTOL WETATPOTED, ovoTifetol avTtdpoTo OF
TOPAUETPOVS TOTOV dourj¢ (struct) 7oLV KANPOVOUOOV TNV AELTOVPYIKOTNTO TNG

KAdong Enum. ['a kdBe dopn amapiBunong e Hopeng:
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enum MyEnum

{

Aa =1,
Bb = 2,
Cc = 4

O mivakog HETOTPOTNG EYEL TNV LOPOT|:

String Value
“Aa” / “Bb” / “Cc” =2 MyEnum.Aa / MyEnum.Bb / MyEnum.Cc
w17/ N2 ) N4 = MyEnum.Aa / MyEnum.Bb / MyEnum.Cc
“Aa” e null
wvo/ null / fail = MyEnum.Aa

Mivaxoag 10: ITivakog petatponnc EnumParameterConverter

e JsonParameterConverter

O petatpoméag JsonParameterConverter amotelel pion amdmEpO LETATPOTNG SOUDV
OeSOUEV®VY IOV JEV TANPOVV Ta. Avmwbev kprthpla, OTav dev €xel avotedel pnTd KAmo10g
TOmog petatpoméa yu' avtég. Xpnowonowwvtag tv Pifiodnkn Newtonsoft.Json

(www.nuget.org/packages/Newtonsoft.Json), o cuyKekpIUEVOG LETOTPOTENS EMOUDKEL

N LETATPOTI OVTIKEUEVOV KAOE TOTOL o€ GLUPorocEPES e onpetoypoeio JSON kot

avTioTpOP®G. ' kéBe avtikeipevo pe doun:

class MyClass {
public int Aa;
public string Bb;

O mivakog HETOTPOTNG EYEL TNV LOPPT:
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String Value
“{ new MyClass () {
‘Aa': 1, N Aa =1,
‘Bb’: ‘Test’ Al Bb = “Test”
+ }
w &= null / fail
“/ null / fail = default (MyClass)

Mivaxag 11: TTivakag petatponng JsonParameterConverter

Kepdaiaio 2: WebApp

2.1. Ewcaymyn

H in vivo a&lonoinon tov dtoféciumy S0L0cTOLEIOV TPoyIaTonolEital LEc®m ULog
dwdktvakng epapuoyne. To WebApp tov ExamKitchen emtpénel otovg ypnoteg - og
e€etaotikovg, OMAadN, Qopeic - va onuovpynoovv eatopikevuéva projects kot QOALQ
a&loldynong Poociopéva oe vapyovoeg PiProdnkes. DVoel LIVILOAMOTIKY, 1) 1GTOGEMOA

amotedeiton omd Tig akdAoVOeg oeAdEC:

e Index (Apywi ceridn)

H apywxn oerida dev dratnpel kdmola mAnpogopia. Amotelel €€ oAoKApOL TO Grueio
g1oo0ov (entry point) g epopproync.

e /Assemblies

H o&)ida /Assemblies emtpénel 610 ypnot va tpochécel Modules eppmievpéva oe
Avvopkég Brpaodnkeg (apyeia .dll) 1 Maxéro NuGet (apyeia .nupkg) 1 va apopéoet,

otav to Kpivel amapaitnto NoN eykateotnuéva Modules.
e /Projects

H o&)ida /Projects eivar o kappdg tov pnotn - T0 KEVIPO EAEYYOV T®V projects Tov.
Emutpénel v dnovpyia, tn petovopasio, Tn daypagn Kot Ty encéepyacio projects.

H eneEepyacia tov project Tov avaKotevBOVEL GE SLAPOPETIKO TUMLO TNG EPAPLOYNG.
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e /Projects/{projectid}

H oe)ida /Projects/{projectld} anoteiei 1o Evoopotopévo Tlepipdirov Avamntuéng
(Integrated Development Environment 9| IDE) tg epappoyng. Edm, o ypnotng dopel

kot eneEepyaletar to emAeypévo project mov kabopilel n mapdpetpog projectId.
e /Projects{projectld}/Print

Katomv oyediacpon evog project, n oedida /Projects/{projectld}/Print emtpénet otovg
YPNOTEG VO ONUIOVPYNGOLV OUAdES BEUdTOV Omd KOWOU LE TIG OMOVINGELS TOVG.
[Mopéyer tpla medla mov avomoplotodV TO. OpicuaTo TG ovvapTnong void
Generate(int firstGroupId, int groupCount, int idStep) (PA. 1.4.2. Exam
Modules, oel. 21-22), kot £va kovumi mov Egkva Tnv dnuovpyio tov opddwv. Katdmy

EMTLYOVS OAOKANPOONG TNG OAOIKAGTIOG, EEKIVA ALTOLATO 1) AYT| TOVG.

H epappoyn dwutmpet emiong £va chvoro ceAidmv Tov apopovv v Eyypaer|, Zuvoeon,
Enelepyacio ko Amoouvdeon ypnotdv. Avtég ol oeAideg elvarl TPO-LAOTOUEVES OO TO
Identity Core tov ASP.NET 5.0 Framework kot mpoc@épovv pia dueon kot ao@oin Avon

eCovaiodotnong Paciouévie o Xprjoreg (User-based authorization)

4 WebApp N\

Index

Database

/Assemblies Authentication

/Projects/{Projectld}/Print User Assemblies

—
e
AN >

/Projects/{Projectld} _‘4_
>

UserProjects
/Projects “<_|—)

\_ /

Ewova 10: Aopn tov ExamKitchen WebApp
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2.2. Bdon Aedouévov ko Tavtonoinon

"o v 0o KELOT TOV YPNOTOV Kol TOV TANPOPOPLOV oeTIKd pe to module packs
KOl T projects mov @io&evovvtatl oty epopuoyn, o WebApp ypnowomnotei pio Postgres
Baon oedouévav. H Bdon avt) prloeveitat oe Eexmpioto SErver ko S1ploppa@VETOL AL TOLOTO,
ue tv Ponbew tov Entity Framework (EF) Core 6, évo mlaiclo, omiadn,
Avuikeyuevootpopoic oyeotaxns yoptoypagnons (Object-Relational Mapping, ORM) mov
EMTPENEL TNV avTOpOT dnpovpyia ovrottov (Entities) ko oxéoewmv (Relations) péow

KAACEWV.

4 ™
r MyClass A Child
Id : string Id : string
%
A : int Parent : MyClass g
g
B : bool N S E'
-
7]
C : List<Child>

-
e e
Id

[ A HMyClass }J-\ MyClassChild ' '
L
Y |

diysuonejay paumQ joN  diysuonejay paumo

Ewéva 11: T'pagikn avanapdotacn g xaptoypdenons tov Entity Framework

H Bdorn odedopévov g epoappoyns amoptiletor omo Tpels KAAGES OVIOTHTOV.

AvoAivtikdtepa:
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EkUser

Avomopiotdvrag Evav ypnotn, n kKAdon EkUser kinpovopet thv Aettovpytkdtnto e
KAdong IdentityUser mov viomotei OAa ta amopaitnta wedio kon uebddovg tov Identity
Core ywo ™ d1adikacio tavtoroinong. Xe avtd cvykataiéyovtat to Id, mov amoteAet
LOVAOTKO avoyveoploTiko tov xpnotn, to Email, to Username mov, yio tovg 6komong
™me epapuoyns, tavtileton pe to Email, ko to Hash rov kwdwkod mpoofaoinc
(PasswordHash), to omoio ypnowomoteitor katd yio tavtoroinon. EmumpochHera,
draBétet dvo axopa media. To medio assemblies dwatnpel pio Aiota pe 6o To module

packs mov £yovv avéfet kat xpnooTolovVTaL, EVM TO projects pio Aioto pe to project

TOV XPNOTN.

AssemblyEntry

KdaBe module pack mov avepalet o xpnotng avaivetol and tnv. Ot mAnpogopieg Tov o
ouvamoteAoVV amobnkevoviatl evtog g Paong dedopévav, TAaicidvovtol ond Eva

avtikeipevo Assembly Entry, kon mepidapfavovov:

O 10 Movadiké Avayvwpiotiké tov assembly (Id) mov, otv 7Tpokeévn
nepintoon tavtiCetor pe to MD5 Checksum tov apygiov mov avéfaoce o
XPRo™g
10 Ovoua tov assembly (Name)

0 ap1Buoc éxdoong (Version) tov assembly (m.y. v1.5.2)
O 1 mpoélevon tov assembly -kotd mwOG0, dNAadT, mpoépyetal amd BifioOrkn

Avvopknig Xovoeoncg M Toakéto Enéktaong NuGet. (IsNuget)

ProjectEntry

H dnuovpyia evog véov project péom tov ExamKitchen WebApp mopodortet pio dyuepn
dwdkacio. Apyikd, onuovpyeitoan Eva katvovpro JSSON apyeio mov meprrappaverl to
6vopo. Tov project. XTn GCULVEXELN, Ol TANPOQPOpPiEg TOL VeooHOTATOVL project
KOTo®PovuvTal oty Pacn dedouévav apmyn evog Tomov dedopévav ovopoatt Project
Entry. To Project Entry cuykpatel évo Movadikd avayvopiotikd (Id) tov project Kot

T0 6vopa (Name) Tov Tov £XEL OMGEL O YPNOTNG.
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Evd n ovoyétion petad ypnotodv kot Projects sivon kaBapd dioktnoiaxn (éva project
umopel va vrayeton Kato omd €vav kol Hovo €vav xpnotn), 0 TPOTOG TOL 1 EPOPLOYN
dwxepiletan too assemblies dwapépetl. Owcovopiag Eveka, 1 EQAPROYT ¥PNOUOTOLEL TN Pdon
dedopévav oav Aecko (dictionary) ko ototyerofetei ta assemblies faoet tov MD5 Checksum
T0VG. Q¢ €K TOVTOV, av £vog ypnotng avePacetl kamoto assembly wov €xel non kataympnel
and kémowov GAAO, TOTE dgv Ompuovpyeital SUTAOTLTO KO, OVI OVTOV, 1 VLIEAPYOLGA
KOTOXMPNON OVTIGTOYKEITOL Kot 6Tovg 0v0. Avaloyo, o Kotoydpnon assembly dev
dyphpeton omd 10 cHOTNUO, TAPE PLOVO OTOV OAOL Ol YPNOTEG TOL GYETILOVTIOL LE VTN TNV
daypayovv. Bdoel tov mapamdve Kot PETE omd TV YapToypaenon mov kdver to Entity

Framework, mpoxvntel  Paon dedouévmv mov anekoviletor oc eENc:

m Userna.me
x S ]

Projects -N—1—> AspNetUser

| 7~
[ EkUserId J / [Pas swordHash]

/ AssemblyEntryEkUser \

[_usersId}

\ [ AssemblyEntryId J

N
\

// Assemblies
\ ‘IsNugetI
Id ]
m ‘Ver81on\

Ewéva 12: Movtého Ovrotitov-Zuoyeticewv g Pdong dedopévev tov ExamKitchen WebApp
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2.3. [IpoécPacn otnv Baon dedopévav kot ta assemblies

Ipog ypnon g Paong dedopévav, tmv assemblies tov ypnotdv kot tov Runtime, n
eQAPUOYN eVEXEL vl GUVONO vanpeotmy (SEFVICES), Tov £KOOTO TUPEYOVY Oloyelpilouevy
rpoofoon (Managed access) oe évav omd Tovg mapandve topsic. H Baoikotepn vanpesio tov
ExamKitchen WebApp edikevetor ota dedopévo tov ypnotn. Exoviag v ovopacio
UserManager kot didpketa {ong mov totiCeton pe anth e Kaptéhag Tov browser, to ev Adym
service eléyyel ™V KOTAOTOGN TOVTOTOINONG. X€ TEPITT®ON 7OV O YPNOTNG &ivorn
oVVOESENEVOG, avacOpeL Ta dedopéva Tov amd v Pdon dedouévov. O User Manager dev
ypnoonoteital Toté ancgvbeiog, oAld pecoraPel wg Yeves10VPYHS TAPAYOVTOS SLUPOPETIKMOV
services mov katoakepHotilovy mEPAITEP® TV TPOSPOOT Kol TapEYoVV Mo EEIOIKEVUEVN

Aertovpykdra. AVvTég o1 vINpesieg sival:

e Assembly Service

To Assembly Service sidikeveton ot dwoyeipion tov assemblies evog ypnot. Eivar
vrebbvvo Yoo tov €heyyo ovpPatoémrag kor TV mwpocHnkn kabe assembly mov
QOPTMVEL 0 YPHOTNG, KaBMC Kot TNV dtaypagn kdmolov assembly mov o yprotng £xet
NoN Poptdoet 6to maperbov. Agktd, yivovtor povo ykvpo .NET 5.0 assemblies mwov
dev PaoiCovrarl oe cvykekpévn miateoppo (my Windows 1 Linux: yvootd ko og
Platform-Agnostic) 1 apyitektovikr| (my x86 1} arm64: yvwotd kot g Architecture-
Agnostic), kabmg ka1t NuGet packages mov mepiéyovv assemblies pe ta mapamdvod

YOPOKTNPLOTIKAL.
e Project Service

H vmnpeoia Project Service dwyepiletor ta projects tov ypnotodv. Ilepiéyer v
amopoitnTn AEITOLPYIKOTNTO Yio TV ONovpyia, dypoen Kol HETOVOUHOGIo €VOG

project
e Runtime Service

H molvmhokotepn OAmvV TV vanpeoidv eivar 1 vanpeoia tov Runtime. Edm
eoptdvovtar OAa ta assemblies tov ypnot pe ta Modules mov avtd mepiEyouv.
Amotelel mv «kopoid» tov IDE tov WebApp, kabmhg kabodnyel tov ypriot otnv

avolntnon Kot v Topopetporoinon towv Modules yio tov oyxediacpd tov projects.
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/Assemblies

Emumpocbeta, to Runtime Service eivor vmevBovo yio v odvBeon &vog project

CUUQMVO, LLE TO. OEOOUEVA TOV YPNOTN Kot TNV Yéveon Bepdtwv pécm avto.

I'o Adyovg aceaieiag, 1 dadikacio popTwong Tmv assemblies ibiotan va AapBavet
YOPU EVTOC amouovausvwy «doyeiwvy» (sandboxed containers), apwyf KATolov
containerization software o6mw¢ to docker. Evtovtoic, kobbdg m oacediei NG
EPOPLOYNG KOl dOUNom €vog TETO0V TEPIPAAAOVTOG amoTeAOVV dtaitepa peydin
TPOKANGN 7OV OEV GULYKOTOAEYETOL GTOVG OTOYOLG TOL TOPOVIOS TOVNLOTOG,
ovppopeoOfKape pe pio mo amloikn - 7TANV ageln - Aoywr: Ta assemblies
poptdvovtar anevbeiag oto Runtime tov WebApp piog avaloowun (disposable)
KAdon ovouatt AssemblyCollection. H ev Aoywm kAdon Poaciletor oty kAdon
AssemblyLoadContext kot emitpénel TV AmTOUOVOUEVT] POPTMOT Kol 0EI0TOINGT TV

assemblies evtdc g epopproyng.

‘ UserManager |

FreateAssemblyService()| PreateRuntimeService(”

Aﬁif?;y|CreateProjectService()r§§§£§\

/Projects/{Projectid}

@inject AssemblyService _srvc

[...

@inject RuntimeService srvc

]
[...]

/Projects
@inject ProjectService srvc

[...]

Ewéva 13: Awdkacio mapoyng tov Services oTig oeAldeg mov ta ypetdlovtan
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2.4. Movtéha, Oyelg ko Movtéda TIpoBoing

[No mv appovikn cvvepyacio ypoeukoh TepPAAAOVTOG KOl VTOKEILEVOL TAOLGIOL,
viobemOnke 10 oYedlaoTikd potifo Moviéiwv, Owewv kar Moviélwv [lpofoins (Model —
View — ViewModel design pattern: yvooto kot og MVVM). Zopeovo pe to MVVM, kdbe
doun dedopévmv mov cuuPaiiel 6To Ypapkd TepBaiiov Katakeppatiletotl og Tpelg Pactkos
topueic: (1) To Movtédo mov EKTPOCOTEL TNV TPOYPAUUOTICTIKT OTEIKOVIOT] TOV OVTIKEYULEVOL
(m.x. Exam Module, Question Module xAm.), (2) ™mv Oyn mov mopéyer ™ YPAPIKN
OVOTOPACTACT TOV €V AOY® JedOUEVOV HE KOTOvoNTd Yo Tov ¥pfotn Tpomo, kot (3) to
Movtélo [IpofoAng mov eLP®AEVEL TNV AEITOVPYIKOTNTO TOV OTTOLTEITOL Y10 TV GUVOEST] EVOG
HOVTELOL LLE TNV AVTIGTOLYT O, TAPEYOVTOS OAOVG TOVS OMOPOITNTOS LETACYNUOTIGHUOVS TOV
amatovvToL Yo TV aviiotoiyion. ['a tig avaykeg tov WebApp dnpovpyndnkav tpia {evyn
Movtédwv TIpoPoing kot Oyewv, Ta omoia, tépa T dopkn otafepdTnTo TOL ATOUTEITOL Yol
NV dOUNGN TOL YPAPIKOD TEPIPAALOVTOS, TPOGPEPOLY TNV SLVATOHTNTA GEPLOTOINCTG Kot
amooglpomoinong tovg oe/and apyeion JISON. YmevOouiletonr 611 avtdg o tHmog apyeimv

ypnowonoleitar yioo v dwtnpnon Towv Projects oty epappoyn. To vrd ocvlntnon

ViewModels kot to avtictoyo Views toug avoilvovtor g eENc:

e Exam Model

To ViewModel gvog Exam Module ovopdleton Exam Model. e avtifeon pe ta
Aopootoyeioa EEEtaong mov exkmpocmmodv Asttovpyikd €va project, ta Movtéhia
E&étaong amookomovv 6ty dopUIKN TOVS avamapacsTact). £2g £K TOVTOV, TO ATOTELEGLLOL
ogplonoinong evog Exam Model tavtiletar pe to mepieyduevo tov apyeiov JSSON mov
neprypaeet to Project kot anobnkevetar 6to WebApp. Extdog tov Tomov Exam Module
ov  ekmpooconovy kKot To. ViewModels mapapiTpov mov ovIIGTOYOLV OTIC
TapapETpovg toug, to. Exam Models diotnpodv 10 Movedikd AvayveploTiké, 1o

‘Ovopa kot ta ViewModels Tov epoTiies®v tov project.

Tnv aivcida tov MVVM yia 10 cuykekpiuévo avtikeipevo souminpavel to Exam
View, éva Blazor Component mov amodidet ypoapikd évo HTML tufpo mov agpopd v
enefepyaoia evog Project. Xwpiletar og mévte tuqpate mov apopovv (1) tig faotkéc
TAnpogopiec tov Exam Module, 6nwg to dvopa kot v mEprypoen tov, (2) TIC

napapétpovg tov Module, dtav avtéc vrapyovv, (3) évav Selector mov diver v
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duvatdotto arlrayng tov Exam Module mov exmpoconel to vrokeipevo HovtéAO
npoPoAnc, (4) évav Selector mov emitpémer v avalntnon Kot TpocHniKn Kavovplov

gpotudtev kot (5) pio AMlota dtoyelptong TV vIAPYOVI®OV EPOTNUATOV.
e Question Model

[apopota, o Exam Models, ta Question Models arotehovv Movtéha TTpoPoing tov
Question Modules. OrtAnpogopiec mov drotnpei éva Moviédo Epdtnong gival 0 THmog
Question Module mov eknpocwnei, pio Alota pe Ta ViewModels rapopétpov mov
TOL avTIoTOLYOVV Kot pia Alota pe Tao Question Models vrogpotyparmyv, 6tav avtd

vrootnpileTot.

H Oyn mov oyetiCeton pe to. Question Models ovopdletar Question View. Ipokeitot
v akopo éva Blazor Component mov ywpileton oe tpic HTML tuiparta: (1) tig
napapéTpovg tov Module, dtav avtéc vrapyovv, (2) évav Selector mov diver v
duvatodmro aAlayng Tov Question Module mov exknpocwnel To VOKEiUEVO LOVTELD
npoPoAng kot (3) évav Selector mov, 6tav 1o epdTuo emitpénel TV Vmapén
VroEPOTNUATOV, emTPEMEL TV avalnon Kot tpocHnkn kaivovplov. Tavtdypova,

SLHOPPOVEL o AoTa dloyelplons TV EMUEPOVS EPOTNCEDV
e Parameter Model

To povtéro mpofoAng tog mapapéTpov givol To povadiko mov oev Paciletal 6€ KAmTo10
HOVTEAO. AVT’ a0TOD GUUTANPAOVEL TNV EEEOIKEVUEVT] AEITOVPYIKOTITO TOV OITOLTEITOL
Yoo ™V owoty mpoPoin tov mapapétpov evog Module. Ta Parameter Models
JTNPOVV TO GVOUA TNG TAPAUETPOV TTOV EKTPOGMOTOVV, TOV TOTO TNG, TV TEPLYPUPN
™G, TNV TN TGS 6€ GEplomotuévi) pop@1y, kaboc kot Tov Parameter Converter pe
TOV 07oi0 oyeTileTanr, TPOKEWEVOL VO TPOCPEPOLY AVAOPUCT) KOl GLVTOKTIKN

kaBodnynon katd v enelepyacio g TIUNG TNG.

Qc View, 1o Parameter Models ypnowonototv éva Blazor Component ovopatt Param
View. Avtd anoteleitol omd pio pOPUE TOV YPNGLUOTOLEL TO OVOLLOL TNG TOPAUETPOD
¢ Titho, pia €il60d0 OV dtatnpel TNV TN TG, £V POP-UP TOL TNV TEPLYPAPEL GOVTOLQ
Kot éva Lkpo Pondntikd mhaicto mov epeaviletar pdvo otV TEPITTWGT GLVTOKTIKOV
AaBovg katd v petafoin g Tywne. Otav o Parameter Converter g mopapétpov
gtva évog and tovg lpoemideyuévovs Metazponeic Iopouétpwv, 1 €l6odog Tov View

maipvel Lope1 EEOTKEVUEVT] GE OLTOV TOV TOTO OEOOUEVMV (TTy: O€xeTan LOVO Ynoia,
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ExXAMKITCHEN

yw. int, float N double, drop-down list ywo mopapétpovg tomov amopibunong,

checkbox yio Boolean kAm.). g kd0e GAAn mepintmon, N ev AOYy® €i0000¢ €xel TV

popon TextArea.

Exam Module
Mapayel Bépata
Evéyel Question Modules
lowg éxel NapapéTpoug

EkmpoowTrei Asiroupyikd éva

project

Question Module

Mapayel epwtApaTa

Towg evéxel Question Modules

Towg éxel Napapétpoug

ExkmrpoowTrei Acitoupyikd éva

EPWTNHC
AN

RuntimeProvider

Vv

v

Vv

‘ Exam Model ‘

Eivail To ViewModel Tou
Exam Module

Evéxel Question Models

Towg evéxel Parameter

Parameter
Model

Eivai To ViewModel
piag TTapap£Tpou

dlatnpei TNV TINA TNS
O€ JOp®PN KEIPNEVOU

‘ Question Model ‘

Eivai To ViewModel Tou
Question Module

Towg evéxel Question
Models

lowg eveéxel Parameter

Models . Models
dlatnpei Tov
EKTTpoowWTTEl SoIKd éva ParameterConverter EkmpoowTrei Souikd éva
project TTOU TNV UETATPETTEI £PLTNUA
AN uts >
| Blazor Components |
Exam View Parameter Question View
View

Eivai 6,11 epygavileTal otnv 00dvn
Kata Tnv eTTeEepyaacia evog project
ato WebApp

Zuvepydletal-pe / Baailetal-og éva
Exam Model

Eival 6,11 ehoavileTal
oTnv 080vn karta Tnv
eTTeCepyaoia piag
TTAPAPETPOU, EVTOG
Tou WebApp

ZuvepyaleTal-ue /
Baoiletal-oe éva
Parameter Model

Eival 6,11 epgaviletal otnv 006vn
KaTa TNV emegepyaocia piag
EPWTNONG EVOC project , evidg Tou
WebApp

Zuvepyaletal-pe / Baoiletai-o€ €va
Exam Model

Ewéva 14: Zyedaypappatikny angikovion tov Models, Views kot ViewModels tov ExamKitchen WebApp
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Kepdaiaio 3: Walkthrough

Mo o evéereyéotepn mapovciaon tov workflow mov mpoteiver 1o ExamKitchen,
akolovBovv Prua-Prina éva mapdderypo Exam Module kot dbvo Question Modules mov
YPNOLOTOON KAV YO TNV KATOOKELT] SOKIUACTIKOV Ogpdtov. H dnuovpyia kot aglomoinon
TV dopoctoyeinv katokeppatiletor o€ EMUEPOLS TUNUOTO, TO OTOld  avaADOVTOL

GUOTNHOTIKG TOPOKAT.

3.1. Katackevory module pack

H emwvonon tov Modules Eekvd oto Visual Studio pe ) dnuovpyio evog véov Class
Library Project Baciopévo oe .NET 5.0. Kdabe project mov vlomoiei Modules ywa 1o
ExamKitchen e€aptdtor Aettovpykd amd to Framework. T v wavomoinon ovtfg g
e€aptnong, oto project evompatdvetar o NuGet Package tov ExamKitchen Core 1o omoio

avacvpetal omd to GitHub Repository, 6mov gilo&eveital T 01KOGHLGTILO TOV TOVILLOTOG.

:'i " ExamKitchen.Core @ by Andreas Michelis, 9 downloads 1.0.0.7

The base systemn that supports ExamKitchen Ecosystem.
This package provides the necessary ExamModule and QuestionModule and Para...

Ewéva 15: Evoopdtowon tov ExamKitchen Core og katvovpio Project C#

Y1V cvvéyela dnuovpyodvtatl técoepig vroeokélot ovopartt (1) Exams, (2) Questions, (3)
Converters ka1 (4) Data. Ot @dxelot Questions kouw Exams @ilo&evovv ta dopoototysio
gpotnong kot e&étaong mov Oa dnuiovpynbovv, o Converters tovg HETATPOTES TOV
a&lomomoipmv TopouéTpov Ko o Data ddeg tig Pondnrikég dopég mov dev oyetiCovral dpeca

ue to ExamKitchen.
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B3 Solution 'MyTestExarmKitchenModules' (1 of 1 project)
4 MyTestExamKitchenModules

&0 Dependencies

38 Properties

BN Converters
Bl Data

B Exams

Bl Questions

Ewéva 16: Apyixn doun tov Visual Studio Project

To npdto Module mov dnuovpyndnke eivan éva Exam Module. TIpdkerton yio o
Waitepa amAn vaAomoinon mov Paciletor oo CSS mAaictio tov Bootstrap yio v d6unon evog
LWIVILOAMOTIKOD ANV Aeltovpylkod omoteléopatoc. To ev Adyw Module ovopdotnke

MyExamTemplate, pe uukn ovopacio «Best Exam Module».

MyExamTemplate.cs

s the xxbestx* exam module money can buy.")]
public class MyExamTemplate : ExamModule
{
protected override void ConfigureExam(ExamConfiguration config)
{

throw new System.NotImplementedException();

protected override ExamSolutionTuple PrepareExam(
int groupID, QuestionModuleResult[] questions)

throw new System.NotImplementedException();

protected override string PrepareQuestion(QuestionModuleResult question)

{

throw new System.NotImplementedException();

rride string PrepareAnswer(QuestionModuleResult question)

throw new System.NotImplementedException();

Ewévo 17: To MyExamTemplate ntptv tnv vAomoinon
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H viomoinon tov MyExamTemplate npoimofétel tnv meptypopn TV TapapéTp®V IOV
evéyet. Ev mpoxeyévm, tov titho tov pobnuatog, 1o évopo tov ££€TOGTH Kol TNV Ypovid
de€ayoyng tov eEetdoewv. ['a v vionoinon tov MyExamTemplate emidéyOnke n avtodoio
ATOTOTOOT TOV TAPUUETP®V o€ KAOE BEa, aALd 0 TPOTOC XPNONS TV TAPAUETP®Y EVOG EXam

Module emapieton 6T avVAYKEG TG EKAGTOTE VAOTOINOTG.

X X MyExamTemplate.cs

[ExamMetadata(
"Best Exam Module",
"Andreas Michelis",
"This is the *%*bestx* exam module money can buy.")]
public class MyExamTemplate : ExamModule
{
[ParameterDefinition(
typeof(string),
"The xnamex of the *xcourse** to be examined.",
"Untitled Exam")]
protected string CourseName { get; set;

[ParameterDefinition(
typeof(string),
"The name of the person *conducting the evaluationx.",
"Anonymous")]

protected string ExaminerName { get; set; }

[ParameterDefinition(
typeof(int),
"Year of the examination.",
£2022" )]

protected int Year { get; set; }

Ewéva 18: Ot mopapetpot tov MyExamTemplate
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1 ovvéyelo vAomomOnke N Topapetporoinon tov Exam Module. e avt onAdvetan
n xpnon Bootstrap kot Madnuoatikdv oto MarkDown Pipeline mov ypnoipomotgiton Kot tmv
véveon Bepdtov, Kabang kot éva pikpd CSS apyeio mov dtopoppadvel Kamoleg AETTOUEPELES Y10

™V KOAOTEPN TapoLGiaoT TV Oepdtoy.

o0 MyExamTemplate.cs

protected override void ConfigureExam(ExamConfiguration config)
{
config.SetPipeline(x = f{
x.UseBootstrap();
x.UselistExtras();
x.UseMathematics();

1)

config.SetCssFile("main", Q"
.ek-question {
margin: 20px;
width: calc (100% - 40px);

.ek-header {
display: flex;
width: 100%;

.ek-title {
flex-grow: 1;
font-size: 130%;
font-weight: bold;

.ek-score {
flex-grow: 0;
font-size: 110%;
font-weight: bold;
margin: auto auto auto 5px;
padding-left: 5px;
border-left: 1px solid white;

.ek-body {
font-size: 80%;
padding: 5px;

T

Ewova 19: Mébodog mapapetpomoinong tov MyExamTemplate
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Axolovbei n pébodog mpoetopaciog Tov Oepdtov. Edd dopeiton to Header yuo tig
oeMoeg ECétaons Ko Amovtnoewy, EVO TPOS TOPAYWYT) TOV TEAMKOD OmOTEAEGLOTOG KOAOVVTOL

OVOOPOUIKA 01 POVTIVEG LOPPOTOINGNG EPOTUTAVTICEMV.

L N MyExamTemplate.cs

protected override ExamSolutionTuple PrepareExam(
int groupID, QuestionModuleResult[] questions)

var header = @$"
<div class='card ml-2 ms-2 mr-2 me-2'
style="margin-bottom: 30px;'>
<div class='card-header'>
<hl class="'m-auto text-center'>
{CourseName}
</h1>
</div>
<div class='card-body'>
<div><b>Author: </b>{ExaminerName}</div>
<div><b>Year: </b>{Year}</div>
</div>
</div>

exam = new StringBuilder(header);
solutions =new StringBuilder(header);

foreach (var question in questions) {
exam.AppendLine(PrepareQuestion(question));
solutions.AppendLine(PrepareAnswer(question));

return new ExamSolutionTuple(
exam.ToString(),
solutions.ToString());

Ewévo 20: MéBodog mpostotpaciog Bepdtmv tov MyExamTemplate
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QMOTEAEC U XPNOIULOTOIOVTOG Ta KatdAAnio medion (Question Pre/Post text kou Answer

ExXAMKITCHEN

Ot péBodor mpoetopaciog Epdtmong kot Ardvinong mopdyovv dopkd movopotdTumo

Pre/Post text avtictoya).

{

MyExamTemplate.cs
rride string PrepareQuestion(QuestionModuleResult question)
var output = new StringBuilder(@$"

<div cla: : estion card'>
i-header

<div class=

<span cl ek-title'>{question.Title}</span>

if (question.HasScore) {
output.AppendLine($”<span class="'ek e'>{question.S

output.AppendLine(@$"
</div>
</div>
<div class='card-body ek-body'>
{(question.HasQuestionPreText ? question.QuestionPreText : "")}
"y

if (question.HasSubQuestions){
foreach (var sub in question.SubQuestions)
output.AppendLine(PrepareQuestion(sub));

output.AppendLine(@$"
{(question.HasQuestionPostText ? question.QuestionPostText : "")}
</div>
</div>
ok

Ewéva 21: MéBodoc npostoipaciog epdtong tov MyExamTemplate

— 45 ]—



ExXAMKITCHEN 3.1. KATASKEYH MODULE PACK

o MyExamTemplate.cs

protected override string PrepareAnswer(QuestionModuleResult question)
{
var output = new StringBuilder(@$"
<div cla question card'>
rd-header

<div c¢ ek-header'>

<span class='ek-title'>{question.Title}</span>

if (question.HasScore) {
output.AppendLine($"<span class='ek-score'>{question.Score]

output.AppendLine(@$"
</div>
</div>

<div class='card-body ek-body'>

{(question.HasAnswerPreText ? question.AnswerPreText : "")}

if (question.HasSubQuestions){
foreach (var sub in question.SubQuestions)
output.AppendLine(PrepareQuestion(sub));

output.AppendLine(@$"
{(question.HasAnswerPostText ? question.AnswerPostText : "")}
</div>
</div>
"y,

/71

Ewéva 22: MéBodog mpostoipaciog amdvinong tov MyExamTemplate

Y ovvégew oynuotiotnkav to Question Modules. T'e tovg okomovg TOL
Tapadeiyuatog oynuatiotnkay 6vo dopootolyeia epothocwv. To mpmdTo givar Eva Module
Toyaiotnrog mov Tapdyel ToOvAdyoTov pio padnuatikn tpodceon. Ot Tapdpetpotl mov evéyet
TOPOYM®POVV GTOV YPNOTN TOV EAEYY0 TOov TANBoVS TV TPocBisemv, Tov apBpov TOV

npocBeTév KdOe Tpdcheomng, KabmG Kot 1o TA00g TOV Yneiov kabe Tapdyovra.

— 46 ]—



3.1. KATASKEYH MODULE PACK ExXAMKITCHEN

X ] MySumsQuestion.cs

[QuestionMetadataf(

"Batch sum calculations module",

"Andreas Michelis",

"This module generates random sums to be calculated by the examinee.")]
public class MySumsQuestion : QuestionModule

{

private static readonly Random Rng = new Random();

[ParameterDefinition( typeof(int),
"The number individual sums to be calculated.\n" +
"\nMust be a *xPositivex* integer.",
wqn
)]

public int Count { get; set; }

[ParameterDefinition( typeof(int),
"The number of factors to be used.\n" +
"\nMust be a *xPositivex* integer over *2%.",
nou
)]

public int FactorCount { get; set; }

[ParameterDefinition( typeof(int),
"The number of digits each factor should contain\n" +
"\nMust be a **Positivex* integer over *1x.",
"17)]
public int DigitsCount { get; set; }

protected override void Prepare(QuestionModuleResult result, int groupId)

{
result.SetTitle("Calculate the Following Sum(s)");

sumsQ = new StringBuilder();

sumsA = new StringBuilder();

min = (int)Math.Pow(10, DigitsCount);

max = (int)Math.Pow(10, DigitsCount + 1);

(var ¢ = @; ¢ < Count; c+) {
var factors = new int[FactorCount];

for (var i = @; i < FactorCount; i++) factors[i] = Rng.Next(min, max);
var sum = factors.Sum();

sumsQ.AppendLine($"- $$ {string.Join(" + ", factors)} = ? $$");
sumsA.AppendLine( $"- $$ {string.Join(" + ", factors)} = {sum} $$");

result.SetQuestion(sumsQ.ToString(), "");
result.SetAnswer(sumsA.ToString(), "");

Ewévo 23 Aoury MySumsQuestion
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3.1. KATAZKEYH MODULE PACK

To devtepo Question Module mov vAomomOnke e101KEVETAL GTNV TAPAYDYT EPOTNCEDV

rolloming emidoyng. To ev AOY® d0HOGTOLXELD TTEPLEYEL LOoVAYO pio TOPAUETPO YELPOTOINTOV

tomov ovopatt MulChoiceDataContainer.

A
i

MulChoiceDataContainer.cs

public class MulChoiceDataContainer

{
public
public
public
public
public

string Question { get; set; }
int ChoiceCount { get; set; }
int CorrectCount { get; set; }

string[] WrongAnswers { get; set; }
string[] CorrectAnswers { get; set; }

Ewova 24: Khdon MulChoiceDataContainer
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Mo mv petotpomn g mapapétpov dnuovpyndnke évag Metatponéag Ilapapétpov mov

€101KEVETAL GTOV VEOGVOTOTO TOTTO avtikelpévoy ovopartt MulChoiceConverter.

@ ¢ MulChoiceConverter.cs

public class MulChoiceConverter : ParameterConverter

{
public MulChoiceConverter()
base(typeof(MulChoiceDataContainer))

{1}

private static string defaultString
= "No Question" +

"

"\n—\n" +
"4:1" +

" "

\n \n" +
"Correctl\nCorrect2\nCorrect3\nCorrect4" +

"\n—
"“Wrongl\nWrong2\nWrong3\nWrong4\nWrong5\nWrong6\nWrong7\nWrong8";

private static MulChoiceDataContainer defaultObject
= new MulChoiceDataContainer() {

Question = "No Question",
ChoiceCount = 4,
CorrectCount = 1,
CorrectAnswers = new[] {

“Correctl"”, "Correct2", "Correct3", "Correct4"
ks
WrongAnswers = new[] {

g2", "Wrong3", "Wrongi",

"

"Wrong6", "Wrong7", "Wrong8'

Ewéva 25: Metatponéag MulChoiceConverter
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o0 MulChoiceConverter.cs

public override string Serialize(object value)

{

if (value 1s not MulChoiceDataContainer val) return defaultString;

return $"{val.Question}\n—\n" +
$"{val.ChoiceCount}:{val.CorrectCount}\n—\n" +
$"{string.Join("\n", val.CorrectAnswers)}\n—\n" +
$"{string.Join("\n", val.WrongAnswers)}";

public override object Parse(string value)

{
if (string.IsNullOrWhiteSpace(value) || !value.Contains("\n—\n"))

return defaultObject;

var sections = value.Split("\n—\n");

if (sections.lLength = 4 || sections.Any(string.IsNullOrWhiteSpace))
return defaultObject;

var data = new MulChoiceDataContainer { Question = sections[0].Trim() };
var counts = sections[1].Split(":");
if (counts.Length = 2 || counts.Any(x = !int.TryParse(x, out )))

return defaultObject;

(data.ChoiceCount, data.CorrectCount) =
(int.Parse(counts[@]), int.Parse(counts[1]));

data.CorrectAnswers = sections[2]
.Split("\n", StringSplitOptions.RemoveEmptyEntries);

data.WrongAnswers = sections[3]
.Split("\n", StringSplitOptions.RemoveEmptyEntries);

return data;

Ewova 26: Metatponéag MulChoiceConverter - Zeipionoinon kot 0mwoceiplonoinon

_{59}_



3.1. KATASKEYH MODULE PACK ExXAMKITCHEN

(X ] MulChoiceConverter.cs

public override bool CanParse(string value, out string errorMessage)

{

errorMessage = null;

if (string.IsNullOrWhiteSpace(value)) {
errorMessage = "Empty input detected";
return false;

if (!'value.Contains("\n—\n")) {
errorMessage = "Check your syntax. No '—"' sections found.";
return false;

i

var sections = value.Split("\n—\n");

if (sections.Length == 4 || sections.Any(string.IsNullOrWhiteSpace)) {
errorMessage = "All for sections are needed";
return false;

var counts = sections[1].Split(":");
if (counts.Length == 2 || counts.Any(x = !int.TryParse(x, out _))) {
errorMessage = "The counts section has no valid syntax " +
"(cholce_count:correct_count)";
return false;

i

var (choiceCount, correctCount) =
(int.Parse(counts[@]), int.Parse(counts[1]));

if (choiceCount < correctCount) {
errorMessage = "Asking for more correct answers than the number of choices";
return false;

var clen = sections[2]
.Split("\n", StringSplitOptions.RemoveEmptyEntries)
.Length;

var wLen = sections[3]
.Split("\n", StringSplitOptions.RemoveEmptyEntries)
.Length;

if (cLen < correctCount) {

errorMessage = "Insufficient number of Correct Answers";
return false;

if (wLen < choiceCount - correctCount) {
errorMessage = "Insufficient number of Wrong Answers";
return false;

return true;

Ewoéva 27: Metatponéag MulChoiceConverter - Zvvtoktikn ovalvon
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[IpopnBevoviag ™V HOVOOIKY) TOPAUETPO TOL TEPLEYEL TO OOUOCTOLEID HE TNV
EPAOTNO1, TO TANO0S TOV SL0OESIRHOV ETAOYAOY, TOV aplOnd TOV 0pOAOY amavTcemv, tia
Mota e 6m0oTEG EMA0YEG aVTEG KaBavTES Kot pia Aiota pe Tig Aafog amavtioels, o Module

TOPAYEL VIETEPUIVIGTIKA pLict EpDOTNOT TOAALOTANG ETAOYNG KAOE pOopd oL KaAEiTOL.

MyMulChoiceQuestion.cs

[QuestionMetadata("My Multiple Choice Module",

"Andreas Micheli

"This module is capable of creating multiple choice questions.'
public class MyMulChoiceQuestion : QuestionModule

{

[ParameterDefinition(
typeof(MulChoiceDataContainer),
"Contains all data regarding a *xmultiple choice*x question.\n\n"

'

"This field should be filled with the following syntax:\n\n'

1n
J

lestion
"\n—
"{Number of choices}:{Number of correct answers}" +
“\n—A\n" +

"{Correct Answer 1}\n{Correct Answer 2}\n[ ...

1}\n{Wrong An

\nWrong8",
"(MulChoiceConverter))]
public MulChoiceDataContainer QuestionData

Ewéva 28: Khdon MyMulChoiceQuestion - AWA@on mTapapéTpov
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o MyMulChoiceQuestion.cs

protected override void Prepare(QuestionModuleResult result, int groupId)

{
result.SetTitle("Select the correct answer(s)");
var rng = new Random(groupld);

* correctlList = new List<string>(QuestionData.CorrectAnswers);
- wronglist = new List<string>(QuestionData.WrongAnswers);

r choices = new List<(string, bool)>();

i = 0; 1 < QuestionData.CorrectCount; i++) {
var j = rng.Next(correctlList.Count);
choices.Insert(rng.Next(choices.Count),(correctList[j], true));
correctList.RemoveAt(j);

var 1 = @; 1 < QuestionData.ChoiceCount - QuestionData.CorrectCount;
~ j = rng.Next(wronglList.Count);
choices.Insert(rng.Next(choices.Count),(wrongList[j], true));
wronglist.RemoveAt(j);

 correct = choices.Where(x = x.Item2);
$"{Q
"- " 4+ x.Iteml))}";
+ x.Iteml))}"

result.SetQuestion(q, "");
result.SetAnswer(a, "");

Ewoéva 29: Kihaon MyMulChoiceQuestion - YAonoinon g peBodov yéveong Bspdtmv
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Otav 1 Piprodnxn orokAnpwbel Kot To project amoKTAGEL dOUn avTioTOlYN TNg
Ewovag 30, dnpootonoteitar (publish) oe apysio NuGet pe pvbuioceig (1) Configuration:
Release kot (2) Target Runtime: Portable. Ot mapandve pvduicelg emrpénovv otov Compiler
m¢g C# vo Pektiotomomoet to module pack avédvovtog amddocn Tov kAt 0dNyovV oTNnV

onwovpyia Platform/Architecture Agnostic anoteAécpatog.

B3 Solution 'MyTestExamKitchenModules' (1 of 1 project)
4 MyTestExamKitchenModules

b ®0 Dependencies

I+ &8 Properties

4

c# MulChoiceConverter.cs

Bl Data

P Cc# MulChoiceDataContainer.cs

c# MySumsCuestion.cs

Ewéva 30: Telkn dopn tov Project

D FolderProfile.pubxml - - :
=% Publish
Folder

—+ Mew More actions «

publish.

Settings

Target location bin\publish' CcH

Configuration Release &
Target Runtime Portable &

= MyTestExamKitchenModules.1.0.0.nupkg

Ewova 31: Awdikacio dnpocicvong tov module pack
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3.2. Xpnon tov ExamKitchen WebApp

Otav olokAnpwBei n dnuovpyia evog module pack, avtd ypnoipomoteital yio T0
oyedooud evog project a&ordynong mov Paciletan oe ouddec. H a&lomoinon twv module

packs tov ExamKitchen mpobmobéter n gratis dnpuovpyia evog Aoyoaplacuod oto WebApp.

(1) (2)
examkitchen-app e Register Log in R e g | ster
A Home Index Create a new account.
Email

my@email.com

Passward
3)
examkitchen-app Register Login .
Confirm password
Register confirmation
This app does not currently have a real email sender registered, see thase docs for how
to configure a real email sender. Normally this would be emailed: Click here to confirm
your account
(4)
examkitchen-app Hello, my@email.com! Log out
Home Index

Assemblies

Projects

Ewova 32: Anpovpyia véov xpnot oto ExamKitchen WebApp
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Aol o ypnotng ocvvoebel emtuydg, 0 Menu tng gpapuoyng epeavifel dvo emmiéov
dwadpouéc: Ta Assemblies kat ta Projects. Apyikd, o ypfiotng npénetl va eiodyet oo WebApp
10 module pack mov tov evilapépet. Kabe ypriomg pmopet va ypnoponomoet povo to. module

packs mov £xel popTMdGEL 0 1310G GTNV EQUPLOYY.

examkitchen-app

ﬂ‘ Home

M Assemblies

E Projects

examkitchen-app Hello, my@email.com! Log out

Table of uploaded assemblies

M Home

Name Version

M Assemblies

Assembly Nuget or DLL  Choose File Browse

E Projects

a Assembly Upload Form

Ewéva 33: Néo Menu katdmv 6uvdeong Tov gpnotn Kot 1 apyikh 086vn tov Assemblies

1 oeAida Assemblies epgavieton o mivakag tov 1N aveBoacuévov Modules, kot pio
QOpLO. POPTMONG VoG Kavovplov Assembly. Tmv vrd perém mepintoon o mivakag eivor
KEVOG, KaOMG 0 VEOGVOTATOC YPNOTNG OeV EYEL popTdoet akdpo kdmolo module pack. H gopua

ypnoonoleitat yo to avéfacpo tov module pack.
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0 Open
<« ~ 4 | < bin > publish

Organize = Mew folder

- Quick access
M MEGA
OneDrive - Personal
H This PC
= HDOD (F)

é‘ Metwork

MyTestExamKitchenModules.1.0.0.nupkg

File name: | MyTestExamKitchenModules.1.0.0 ~ | | Custom files (*.dIl;*.nupkg)

Name Version

Upload Successiull

Assembly Nuget or DLL ~ MyTestExamKitchenModules. 1.0.0.nupkg = Browse

Ewova 34: ®Poptoon tov veosHotatov module pack oto WebApp
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H monynon oty oekida Projects ¢épvel 6to mpocknvio to panel dayeipiong tov
Projects. To panel cuvamoteAeitan amd tov mivako v vrapydviov Projects kot mv eopua
onpovpyiag evog véov. Katdmv ypnong g ev eOpuoag, pio véa Kataympnon Tpoctifetotl otov

nivaka ko emrpénel Metovouaaoia, Erneéepyacio ko dioypopn tg.

examkKitchen-app Hello, my@email.com! Log out

Existing Projects
A Home Projects

*- Assemblies

Add Project New Project Creation Form

E Projects

Projects

Math Exam 2022

B, =
7 $ “

Ren a'me h~
tdit  Add Project Delete

Name | Math Exam 2022

Ewodva 35: Zehida Projects kot dnpiovpyia evdg kawvovplov Project

S
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Enéyovtag v emefepyacio tov veoovotatov Project, sugaviletor m oglido
Projects/{Projectld}. Ed® katoaypdeovial TAnpopopiec oyetikd pe to Project, n doun emhoyng
Exam Module mov 1o mlaicidvetl, kabdg Kot 1 vIevdvuvn yio TV dlayeipion TOV EPOTNCEDV

OV OVTO TEPIAAUPEVEL OOuN).

examkitchen-app Hello, my@email.com! Log out

a x Project Information
ome

P —— Math Exam 2022

[No Template Selected]

E Projects
Exam Module Selection

Template Selection
Search Pattern Use RegExp (O
Select Question Type - v

Questions
Search Pattern Use RegExp [
Select Question Type - v

Questions Management

Ewova 36: Zehida enelepyaciog Project
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Otav 10 MyExamTemplate emieybei wg 1o Exam Module tov cvykekpyiévov project,

mapovotldletar pa kavovpila dour mov meptiapPaverl Tic Tapapétpovg tov Module.

Math Exam 2022

Best Exam Module
(MyTestExamKitchenModules.Exams.MyExamTemplate)

Template Selection

Search Pattern Use RegExp [

Select Question Type Best Exam Module { My TestExamKitchenModu v

Module's Parameters

Template Parameters

CourseName Untitled Exam

) Anonymous
ExaminerName y

Year 2022

?
?
?

Questions

Search Pattern Use RegExp [

Select Question Type - v

Ewoéva 37: Zerida enetepyaciog Project petd tnv emthoyr Exam Module
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Axolo0Bmg, ypnoonoidvtag tov emhoyén Question Module mov mpocpépetar and to IDE,

TPooTEIM KAV dVO EpOTGELS - pia Yo kKaOe Question Module mwov dnuovpynonke.

Math Exam 2022

Best Exam Module
(MyTestExamKitchenModules.Exams.MyExamTemplate)

Template Selection

Search Pattern Use RegExp [

Select Question Type Best Exam Module ( MyTestExamKitchenModule v

Template Parameters

CourseName Math ?

. Andreas Michelis
ExaminerName ?

Year 2022 ?

Questions

Search Pattern Use RegExp [

Select Question Type = - v n

Batch sum calculations module - BE ﬂ

My Multiple Choice Module [t [+ [EB

Question List

Save Generate

Ewova 38: Xe)hida enelepyaociog Project, katomy mposhnkng epwtmoemv
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ExXAMKITCHEN 3.2. XPHzH TOY EXAMKITCHEN WEBAPP

XPpNOOTOIOVTOG TO TANKTPO EMEEEPYACIOG TOV EPOTNCEWV (ﬂ), TOPOUETPOTTOLEITOL KAOE
epmOoN. A&iler va onuelmBel o 1 avaTpoPoddTNon mov AaUPAveL 0 YpNOTNG GYETIKA e

™V 0pO1] GVVTOEN TOV TAPAUETPMV TOL EIGAYEL AVAVEDVETAL [LE KAOE TANKTPO TOV TOTAEL.

My Multiple Choice Module Bt '+ EB

Module Parameters

Which numbers are between *-2* and *2* ?

QuestionData | 0 ?

Insufficient number of Wrong Answers ——

Ewoéva 39: TTapdadetypa avadpaong o mepintmon AAOovs TV TopapeTpov
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3.2. XPHzH TOY EXAMKITCHEN WEBAPP EXAMKITCHEN

Tnv ohoxkMpwon ¢ eneepyaciag tov Project axolovbei 1 anobrkevon tov Ko,
Katomy, 1) TAonynon oty cedida yéveonc Bepdtmv. H oelida /Projects/{Projectld}/Print ivou
éva MtO mepPAAloV OOV 0 YPNOTNG TOPAUETPOTOLEL TaL opicpata TG peboddov Generate -

uébodog mov Ppioketar otnv kopdid kabe Exam Module ya va topdéet to emibountd Bépata.

1\ ,2

Ewova 40: AtoOnkevon tov odlaydv tov Project kot 1 icodog oty celida yéveong Oepdtov

Starting Index ‘ 1 ‘

Exams Count |10

Step Size ‘1 ‘

Ewova 41: Zerida ['éveong Ogpdtov
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ExXAMKITCHEN 3.2. XPHzH TOY EXAMKITCHEN WEBAPP

Tpopodotmdvrag to media Starting Index, Exams Count ko Step Size pe tig kotdAnieg Tipéc,
N VIoPOA] TOV QUTAUOTOS YEVEONG EMQEPEL TNV cvtouatn ARyn zip apyeiov. Katdmv
OOCVUTIEONG, TO OPYEID QOVEPDOVEL TOVG (QOKEAOLG JS, CSS kot mANOmpa @akéAwmv

OVOULOTICUEV®V ULV LLE TO group Beldtwv Tov St povy.

Downloads Q

T T1ab7c78-be33-4674-bc30-b50e99adaa/b.zip

Open file

Ewova 42: Ayn Kot amocvumieon Tov vedduntov Bepdtov
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3.2. XPHzH TOY EXAMKITCHEN WEBAPP ExXAMKITCHEN

Avotyovtag éva and to OEpoTO SOMICTOVETOL TG 1) YEVEST KOl, GUVETMOC, O GKOMOG TNG

aAAnieniopaong pe o ExamKitchen WebApp ohokAnpdbnke exttoymg.

Math Math

Author: Andreas Michelis Author: Andreas Michelis
Year: 2022 Year: 2022
Calculate the Following Sum(s) Calculate the Following Sum(s)

396 + 814 + 507 =7
531 + 592 + 962 =7
251 + 682 + 269 =7
706 + 587 + 672 =7
208 + 582 + 286 =7
669 + 524 + 217 =7
821 + 346 + 102 =7
340 + 435 + 415 =7
222 + 197 + 694 =7
225 + 650 + 965 =7

396 + 814 + 507 = 1717
531 + 592 + 962 = 2085
251 + 682 + 269 = 1202
706 + 587 + 672 = 1965
298 + 582 + 286 = 1166
669 4 524 + 217 = 1410
821 4 346 + 102 = 1269
340 4 435 + 415 = 1190
222 + 197 + 694 = 1113
225 + 650 + 965 = 1840

Select the correct answer(s) Select the correct answer(s)
Which numbers are between -2 and 27 Which numbers are between -2 and 2 7

7 e 05

8 e 1

Q0.5

Ewéva 43: Anotedéopata yéveong Bepdtmv pe v forbeia tov ExamKitchen (Group 1)
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ExXAMKITCHEN 3.2. XPHzH TOY EXAMKITCHEN WEBAPP

Author: Andreas Michelis Author: Andreas Michelis
Year: 2022 Year: 2022

Calculate the Following Sum(s) Calculate the Following Sum(s)
o 4334+ 783+192 =7 o 433 + 783 + 192 = 1408
o 150+ 735 + 183 =7 o 159 + 735 + 183 = 1077
o 570+ 182 + 972 =7 o 570+ 182+ 972 = 1724
o 516+ 972 + 410 =7 o 516 + 972 + 419 = 1907
o 615+ 257 + 547 =7 o 615+ 257 + 547 = 1419
o 891+ 570 + 205 =7 o 891 + 579 + 205 = 1675
« 703 + 5890 + 301 =7 + 703 + 589 + 301 = 1593
o 149 751 + 072 =7 o 149 + 751 + 972 = 1872
o 420 + 155 + 478 =7 o 420 + 155 + 478 = 1053
o 102 | 400 + 495 =7 + 192 + 409 + 495 = 1096

Select the correct answer(s) Select the correct answer(s)

Which numbers are between -2 and 2 7 ‘Which numbers are between -2and 27
e -5 e -1
e - e ]
. 7
e 3
LI

Ewéva 44: Anotedéopata yéveong Bepdtmv pe v fonbeia tov ExamKitchen (Group 2)
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3.2. XPHzH TOY EXAMKITCHEN WEBAPP ExXAMKITCHEN

Kepdhaio 4: TTopicpota

Ot yeopetpikol puOuoil g TEQVOLOYIKNG aVATTUENG KO Ol EPEVPECELS TOL OVTN
ocvvendyetot aAAdlovv pe yy1ddels puBpovs to dedopéva oty exkmaidevon. H Babuobnpia
OV SLOTTVEEL TOV ALK UOTKO YMDPO KOL 1 PETLYOTOINGT| TOL TTVYIOV TapoyK®VILOUY TNV aydmn
vy ndbnon Kot euvoodv dOMEG TPAKTIKEG 6TO dvopa €vog TitAov. EAlelyel vmodoudv ot
EKTOLOEVTIKOL (POPEIS AOLVATOVV VO TPOGOUPLOCGTOVV OTIS GLUVEXELG OAAAYEC Kot GTEPOVVTOL
UNYOVIGLOVG OOTPOTNG aKadMUaikng andtne. Ev yvdon pov mpwtdtumo, 10 mopdv movna
TPOJYPAPEL LE CAPNVELD TIG PACELS Yo Evav HLokpoTtpOBeGo 6Tdy0: TV eykabidpvon piog
EVEMKTNG O1001Kaciag a&loAdYNoNG TOV TPOCPEPEL EVKOAIN GYEOAGHOD, OUEPOANYin Kot

aropofioctn aKepatOTNTO.

H dmoap&n dwpedv vwodopmy o ToVg Katoikovg evog onpov, £yl pikpn a&ia yio Toug
OMUOTESG, OTAV Ol LITOJOUEG OEV CTEAEXDVOVIOL GMOTA 1 KOTA T AAAQ €lvOl TOPAUEAUEVEG.
[Mapopota, n dwpedv dNUOGLO EKTAIOELOT LELOVETAL OC TPOS TN GVUPOAN TG, OTav otepeital
€VOG GLGTNUATIKOD KOl OLOL0YEVOLG TPOTOV 0E0AOYNoNG TS TototnTds ™. H vAomoinon
€VOG KOVOU OIKOGLGTILLOTOC Y10 TOV GYESAGHO Kot T onpovpyio e€etdoemv amotélece pia
OTOLTNTIKY KOl, ®G €K TOVTOL, adlapeioPntmra owaktikny eumepio. [opdtt 1o TEAKO
OmOTELECUN OTEPEITOL KATOW®V JuvATOTNTOV Kot VwoBeTel apeAels TPOYPOUUATIOTIKES
TOKTIKEG, O™ 1] POpT™o assemblies katevbeiav oo runtime tov WebApp, n vAonoinoct| tov
ompiydnke otnv depevvnon evoc Pabid €tepoyevodg (AGLOTOS YVOOTIK®OV TEdiwV.
Yvykepdlovtog éva framework mov apopd Tov TPOYPAPIATIOTN, LE Hio SIdIKTVOKT EPOPLOYN
mov mpoopiletor yia ypnon amd eEETACTIKOVS POPElg diywG YVAGES TPOYPOUUUOTIGUOD, TO
ExamKitchen @iAod0&el va yapdéet pio 060 GuveEPYAGIOg TPOYPUUUATICTMV KOl EKTULOEVTIKAOV

WOPLUATOV Y10 TNV OVATTUEN EVOG KOADTEPOL EKTOOEVTIKOV GLUGTHUOTOC.
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