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1 nMepiAnyn

>T1a TTACICIO TNG PETATITUXIOKAG auThg dIaTpIBrg avamTUuxOnke pia epapuoyn yia Tnv ekuadnon
TNG Wpag TTou oTTeuBuveTal ot TTadId nAikiog 5-9 etwv. H epapuoyry autr UAoTTolEi
MovTEAOTTOINON Kal TTPOCAPHOCTIKOTNTA XPNOTWV. To KEQAAAIO 2 aTroTeAEl pia eloaywyr oTnv
eCatopikeupévn dIdaoKaAia Kal akoAouBei pia eTIOKOTINON TWV TTEdiWV TG HOVTEAOTTOINONG KAl
TNG TTPOCAPHOCTIKATNTAG GTO KEPAAQIO 3. ZTa Ke@GAaia 4 Kail 5 yiveTal pia avaAuon Tng avdaykng
yla Tnv e@oppoyn TicTac kKal pia €uBdBuvon OTIG TpEXOUOoeG UTTApXouoes Auoelg.H
AEITOUPYIKOTNTA TNG EQAPUOYAG KOBWG KAl avaAuTIKA oevdapia xprong TreplypagovTal OTo
kepdAhaio 6. O, agopd Tnv UAOTTOINGN Kal Tov OXEeOIQOMO TNG €PAPHOYNG Kal' TG BdAong
OeOOPEVWV OUYKEVTWVETAI OTO KEQAAQIO 7. MMIBavEG €TTEKTATEIG KAl OUUTTEPAOUATA UTTAPXOUV
o710 Ke@AAaio 8 kai BiBAoypagia oto 9. 10 Ke@GAaio 10 -TrepIAauBAvETal 0 KWOIKAG TToU
XPNOIUOTTOINONKE yIa TRV UAOTTOINGN Kol XwpileTal avd KAGon f @opua.

During this master thesis implementation, an application was developed, with the objective to
teach time to children of age 5-9 years. This application implements modeling and user
adaptability. Chapter 2 is an introduction to individualized teaching, followed by an overview of
the fields of modeling and adaptability in Chapter 3. In Chapters 4 and 5 is an analysis of the
need to implement TicTac and a deepening current solutions.The functionality of the application
and usage scenarios are described in detail in Chapter 6. All implementation and application
design issues and the database developement are covered in Chapter 7. Possible extensions
and conclusions are in Chapter 8 and the literature in Chapter 9. Finally Chapter 10 contains the
code used to implement TicTac and is divided by class or form.
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2 Eicaywyn

Baolk6g 0TOX0G TwV OUYXPOVWY EPEUVIDV ATTOTEAE N €Upean AUCEwWV TTOU Ba PETATPEWOUV TNV
eKTTAIOEUON O€ JIa EEATOMIKEUPEVN KAl paBnTokevTpikn diadikacia. [pog autr Tnv.katelbuvaon, n
eCaTOMIKEUPEVN NABNON aTToTeAel Kupiapyn TAON, a@ou OToXeUEl OTNV TTapoxr pabnaoiakou
UAIKOU TTOU KOAUTITEI TIG TTPOOWTTIKEG QVAYKEG Kal TIG €TMIOIWEEIC TOU KABE XpHoTn EEXwPIoTA.
MapdAANAQ, n nAekTpovikry PAOnon atroTeAei évav Topéa TTOU TEXVOAOYIKG ETTITPETTEI TNV
QVATITUEN  €COTOMIKEUPEVWY  TTPOCOPUOCTIKWY  EQAPHOYWY, Ol OTroieg  Ba  TTpoo@pépouv
€EATOMIKEUPEVN HAOBNON KAAUTITOVTOG TIG ETTIMEPOUG OVAYKESG TWV EKTTAIBEUOUEVWY. H avaTTuén
OIABIKTUAKWY ECATOMIKEUPEVWV EKTTAIOEUTIKWV EQAPPOYWY TTAPOUCIAlel onuavTiKA TTpoodo. Kal
avatrtuooel AUoeig TTou Bacidovtal OTnV APXITEKTOVIKI) QVTIKEIMEVWY KAl TNV TIPOCOPPOCTIKI
TexvoAoyia. MapdAa autd, atmmd Ta UTTAPXOVTA TTPOCUPHUOOTIKA EKTTAIOEUTIKA TTEPIBAAAOVTA KaTA
Kavova Aeimmel n karavénon Tou TPOTTOU HE TOV OTTOI0 Ol EKTTAIOEUOPEVOI PaBaivouv Kal
€10IKOTEPQ, T TTEPIBAAAOVTA auTd ouviiBwg aduvaTolv va TTapakoAouBouv. TOUG TTAPAYOVTEG
10U cUupBdAAouv oTn dladikaoia aTTéKTNONG YVWOoNG.

H avBpwTrivn yvwaon kal okéyn Tnydfouv otnv oudia atré Ta SIoKpITA XOpPaKTNPICTIKA
TWV aTOPWV Kal Tnv idla TN @Uon TG avlpwTrivng €mMKolvwviag. H pdonon sival ammotéAeopa
OAANAETTIOPAONG ETEPOKANTWY TTAPAYOVTWY, WUXOAOYIKWV. KAI KOIVWVIKWY, OTTWG TO YEVIKOTEPO
KAipa Tng T4ENG oTtn diadikacia TG MABNONG, TIG EMPEPOUG OTPATNYIKEG MABNONG, TO
TEPIBAANOY, TIGC XPNOIYOTTOIOUPEVEG HOBNOIOKEG Bewpieg Kal. povTéAa didaokaAiag, Ta
paBnoiakd oTuA, TO YWWOTIKO uTTORaBPOo, aAAG Kal TIG OEEIOTNTES TOU KABE pabnTh.

H egaTtopikeupévn didaokahia cival évag SIOAKTIKOG TPOTTOG, 0 0TToiog aTnpileTal TTAvw
OTNV CUVEIBNTOTTOINGN TOU YeyovOTOG TTWG Ta TTaIdIA €ival OAa SI0QOoPETIKA TO £va aTTd To AAAO,
TTWG TTapoucidlouv 1o KabBEva dIaPOPETIKES IKAVOTNTES, DIAPOPETIKEG KAIOEIG KAl TTWG KATEXOUV
TO KOBEVa XAPOKTNEIOTIKA TToU gival oAGTEAa Biké Toug.. To axoAgio cival autd TO OTTOI0 OQEiAEl
va aoX0ANOei moTapéva e TNV OTOUIKOTIOINGN TNG TTaIdaywyIKAG METAXEIPIONS TWV HaBNTWV.
H avalAtnon T1pog atroTEAECUATIKOTEPES ~ OIOOKTIKEG ~ OTPATNYIKEG, GPXICE VA JTTQivVEl O€
EQApPHOYA, OTaV APXICE VA YiVETAl QVTIANTITO TTWG YIA VO OTTOKTAOCEI TO ATOUOo aAnBiviy pépewan
gival avaykn va dpactnpiotroin®ei autofoUuAwg. Eival onuavTikd otnv Katewbuvaon auth 1o va
TTaPATNPACEl, VO OKEQPTEI, va OUyKpivel, va ByaAel cuptrepdopara, va Ookiudoel AUoeig oTa
TTPORAAUATA TOU KAl VO OWOEl ATTAVTHOEIS OTA EPWTHAPATA Kal TIG atropieg Tou. Na yivel dnAadn
evepyo HEAOG TNG paBNOIoKAG TTPAENG KAl VO CUUMETEXEN Kal TO id10 oTn uépewan Tou. ‘ETal Ba
atro@eUyovTal TTPOPRANUATIKEG OTPATNYIKEG TTOU 0dNyouv Ot AXPNOTEG KOl PN OQOUOIWMNEVES
YVWOEIG, Kal Ba evBappuveTal N a@UTIVION E0WTEPIKWY OUVANEWY Kal N avATITUEN IKAVOTATWV.

Katd tnv e@appoyn Tng e€atopikeupévng didaokaAiag TTpETEl va AauBavovTtal uttéyn ol
OIAPOPETIKESG IKAVOTNTEG, KANIOEIG KAl XOPAKTNPIOTIKA TTOU KATEXOUV Ol JabnTég, Ye TENKO oTOXO
va yivovTal oAoéva Kal TTepIoTdTEPO IKavoi yia aveEdptntn epyacia. Autd yiari n didackaAia
auTA Ba TTPETTEl va BPioKETOI O€ CUNQWVIa PE TN @UON Tou TTaidIoU Kal TN QUaIKK diadikagia Tng
padnong, Kard tnv €@apuoyr] Twv TEXVIKWY €CATOMIKEUPEVNG OIBA0KOAiag, 0 dACKAAOG dev
BAETTel pévo Tnv UANn Tng &1dackaAiag aAAd cuvuttoAoyilel Kal Tov TTapdyovta podntr. Aev
BAETTEl TTAPAAANAC POVO TO OXOAEI0 Gav £va ATTOUOVWHEVO PIKPOKOOMO, aAA& kal Tn {wh cav
6hov. Opiouéveg atmod TG BACIKES APXES TNG eCaTOMIKEUUEVNG BIdOOKAAIOG ival ol EENG:

e O paBbning Ba TTpETTEl va epyAeETal ATOMIKG.

e O paBntNg Ba TTpéTmel va epyadeTal CUPPWVA PE Toug dIKoUg Tou pubuoucg.

e O paBbntng Ba TTpETmer va TTpoxwpd hE JIKPG Kal oTadiakd Bripara.

o  Kdabe empuépoug Priya Ba TTpETTEl va evidooetal o€ dia O1adIKagia TTPOCEKTIKA
emAeypévn. O pabntig Ba TIPETTEl va  OCUMUETEXEI EvePyd Kal va AauBavel
avaTpoPodOTNON yIa KABE ETTINEPOUG BrUA TTOU KAVEI.

e O paBntng Ba TTPETTEI VA EVNUEPWVETAI TO GUVTOUOTEPO dUVATOV yia Tnv opBaTnTa TNG
KGBe ammavTnong Tou.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV



MetatrTuxiakn Aiatpipn Zouypng lN. AvaoTdaoiog
3 Emokoémnon Mediou

3.1 MovreAdomoinon XpRorn

O1 TTapdyovTeg TToU ETTNPEAZOUV TN PABNOoN evog atdpou gival TToANOI Kal avdAoyol e Tov
I010ITEPO TUTTO TNG WUXOTIVEUUATIKAG KATAOTAONG TOU KABe aTtéuou. MNaparnpeital 611 T ATOUA
Ola@EPOUV UETAEU TOUG WG TTPOG TIG VONTIKEG IKAVOTNTES (TT.X. TTPOCOXM, TTApATNENTIKOTNTA,
onuioupyik @avtaoia, kpion, Taxutnta uddnong, tepiEépyela), TIG €IOIKEG IKavOTNTEG (TT.X.
YAWOOIKA IKavéTNTA, JOaBNPATIKA IKOvATNTA, KIVATIKES IKAVOTNTEG), OAAG OKOUO Kal WS TTPOG Ta
evolaQépovTa, TIG aVAYKEG KABWGS Kal WuXoAoyIKoUg TTapAyovTEG (QUTOEAEYXOG,  QUTOEKTIUNON,
QUTOTTPOCBIOPICHOG, AUTOTTPAYUATWON). AMECN OUVETTEIR aUTOU TOU YEYOVOTOG ATTOTEAE N
d1a@OPOTToiNCN TWV ATOPWY WG TTPOG TIG £MOACEI TOUG, TO OTTOI0 UE Tr CEIPd TOU ATTOTEAEI
évav emITTAéoV TTapdyovTa UTTAPENG OTOPIKWYV SIaQOPWV.

270 TTAQICIO TWV ATOMIKWV SI0QOPWV £XOUV avaTTTUXBE TTOAAG €TTIOTNUOVIKA PHOVTEAD UE
BaoikéTepa auTd Twv PABNCIOKWY OTUA Kal TNG Bewpiag Twv. padnoiakwy diagopwy. Ta
paBnoiakd oTul gival 0 TPATTOG PE TOV OTTOI0 O KABE eKTTAUSEUOUEVOG EQAPPOLEI OTPATNYIKES KAl
OUNTTEPIPOPEG 0T paBnaolakh dladikaoia. MPakTIKd, €ival onuavTiké -TO POVTEAO va pnv
TEPIYPAPEl HOVO TO TTWG Ol HaBNTEG KATNYOPIOTTOIOUVTAl AAAG KAl TTWG O1 TTAPEXOUEVES 0dnyieg
Katd 1n padnoiokn diadikacia TTPETTEl va evowuaTtwBouv o€ KABe pia karnyopia padnoiakou
TUTTOU. AUuTé Onuaivel 0TI €KTOG Twv  TIEPIYPAPIKWY- ~ TTANPOPOPIWY  (TT.X. Ol paénrég
KATNYOPIOTTOIoUVTal C€ ‘evepynTIKOUG Kal ‘TradnTikoug’), TO- MOVTEAO Ba TTPETTEl va TTAPEXEI
KaTeuBbuvThpIEG 0dNYiES, OI OTTOIEG UTTOPOUV VA 0BNYACOUV O€ €10IKOUG KAVOVES AVAPOPIKA E TO
oXedI00NO KAl TV TTPOCAPUOYA TOU GUGTAMATOG (TT.X. TI TUTTOG EKTTAIOEUTIKOU UAIKOU Ba TTPETTEl
va CUAAeXOEI yIa TOug evepynTIKOUG Kal TOUG TTaBNTIKOUG JabnTEg).

To K6OTOG TOU POVTEAOU KABE pabnalakoU TUTTOU Kal Twv epyaAgiwv agloAdynong eivai
€vag OKOPN TTapAyovtag O OTToiog Ba- TTPETTEl. VO ATTOOXOANOEl TOUG OXEOIOOTEG TWV
ouoTnuatwyv. H kardotacn Tmou agopd Ta Olabéoiya dIdakTikG epyaAeia agloAdynong,
TTapouaiddel TToikiopop@ia. Mepikd tTrapéxovral dwpedv Kar AAAQ TTPETTEI va ayopaaToUV. 21N
TeAeuTaia TEPITITWON Ba TTPETTEI 01 aXESIOOTEG VA avaAoyIOTOUV TO KOGTOG TOU JOVTEAOU Kal TO
epyaAeio agiohoynong. Kardtiv, Ba mpétrel va okeQToUV TN 1aBeCIUOTNTA TOU TEDT O€ OXE0N ME
TOV apPIOUS TWV XPNOTWV.

3.1.1 ZTparnyikég eSaropikeuong

2€ autd TO Onueio TTapPaATiBeVTal OI TTEVTE OTPATNYIKEG €£EOTOMUIKEUONG TTOU GUVOVTACOUE OTN
BiBAIoypagia Kal Ta BacikOTEPA anUEia TNG KABE aTpaTtnyIkng. AUTEG O GTPATNYIKEG EpgavifovTal
0€  OPKETEG  OIODIKTUOKEG — EKTTAIOEUTIKEG — €QAPMOYEG,  €ival  TTPOTIUOTEPO  OUWG  va
XPNOIUOTTOIoUVTal O€ GUVOUACUO YIa KOAUTEPA ATTOTEAECUATA.

e Name-Recognized Personalization: AutA n oTpartnyikr] BacifeTal oTAV Avayvwpeicn Tou
K@Be ardpou atmrd 1o Ovoud Tou, Kal ATTavTatal Ot PEYAAO PaBud o€ dIadIKTUAKES
EQPAPUOYEG, OTTOU TO OVOUa TOU €eKTTAIOEUOUEVOU eu@avileTal OTIC odnyieg 1 ol
TTPONYOUEVEG EVEPYEIEG KAI OI ETTITUXIEG TOU aTTOBNKEUOVTAI KAI TTAPOUCIAJOVTal OTTOTE
auTo civar xpraipo. AtroTeAei o eUKOAN Kal guvhAon aTpaTnyiknA yia eEATOMIKEUAT.

o Self-Described = Personalization: H oTparnyikp auti paocifetar otV TTAPOXN
TTANPOPOPIWV. OTTO TOUG iBIOUG TOUG EKTTAIBEUOHEVOUG, JECO ATTO KATTOIEG OTPOTNYIKEG
OUAAOYNG - Oedopévav. OTTWG TA EPWTNUOTOAOYIO Ot €va pre-course quiz, yia TIG
TTPOOWTIIKEG TOUG TIPOTIUACEIG Kal 1816TNTEG. H TTapouciaon Tou pabnoiakoU uANikou
QTTOTEAEI - pIa €€aTOMIKEUPEVN TTAPOXA HaBNOIaKoU UAIKOU yia KABE eKTTAIOEUOUEVO Kal
yiveTal BAon Twv atravTioEwyY TToU £X0ouV OO0DEI.

e Segmented Personalization: Authq n otpatnyik Baciletar oto dlAXWPIOUO Twv
EKTTAIOEUOPEVWY O€ TUAUOTA PE BACN KOIVA XOPOKTNPIOTIKA TTOU QuTOoi TTapoucidlouy,
OoTTwg yia Trapadeiypa idla Babuida ektaideuong, idI0 epyaciakd avTikeigevo. To
poBnoiakd UAIKO BacifeTal OTIG avAYKEG TOU KABE group TTOU €XEl OPIOTEI KAl O KGBE
ekTTaIdeuOpEVOG Aappdvel To avaloyo Tiepiexopevo. O dlaxwpiouog o€ emireda
OduokoAiag TrepIAaPBAvETal TNV TEXVIKI QUTHA, N OTToia €ival Kal n TEXVIKA £EaTOMIKEUONG
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TToU €TMAEEQPE va €QAPUOCOUUE OTNV €pyacia Hag, Bewpwvtag Tnv TTEPICTOTEPO
AEITOUPYIKA KAl UAOTTOIACIYN.

e Cognitive-Based Personalization;: H oTtpartnyiki auti Pacifetal oTnv omoédoon Tou
avaAoyou poBNOIOKOU UAIKOU TIOU QVTIOTOIXEI O€ KABE OTUA- pdbnong Twv
EKTTAIBEUOMEVWV. 1A TTApAdEIYUaA KATTOI0G TTou TTPpoTIUd va dlaBdadel keipevo atrd 10 va
akoUel odnyieg Ba £xel Tn duvaTtoTnTa va €TMAECEl Keievo avTi @wvng. Ta oTUA pdenang
TWV EKTTAIOEUOPEVWV AVOKAAUTITOVTAI HECa aTTO d1adIKaoieg OTTwG OUAoyH 6edoUEVWY,
TTOPAKOAOUONON TWV EVEPYEILV TOU KABE €eKTTAIBEUOUEVOU,  GUYKPIOT ~EVEPYEIDV
OIAPOPETIKWV XPNOTWV Kal TTPORAEWN Twv TTPoBEcEwV Tou XpNoTn. H CuykekpIyévn
EQPOPUOYA ATTOTEAET Ia TTEPICOOTEPO OUVOETN £TTIAOYA KAl ATTAVTATAI KUPIWG O uywnAd
ETTITTEDA BIOBIKTUOKWV EQOAPUOYWV.

e Whole-Person Personalization: H oTtpartnyikr) autr} €ivar-n 1o oUvOeTn amd OAEG TIG
Tponyoupeveg Kal  Bacifetal  oToug  PaBnolokoUg TTpocavaTtoAiououg (learning
orientations). ¥£T1OX0G TNG OUYKEKPIMEVNG OTPATNYIKAG €ival va Oxl aTTAd va BonBAoel
TOUG EKTTAIOEUOPEVOUG VA ETTITUXOUV PABNOIAKOUG OTOXOUG, OAAG KOl VA BEATILOOEI TN
YEVIKOTEPN POBNOIOKA TOug IKavOTNTA Kal TIG DIABIKTUOKEG PaBnolakég oxéoels. To
€CATOMIKEUPEVO aUTO oUOTNPO CUAAEyel OToixEia, TTapakoAouBei Tnv Tmpoodo  Kai
BeATiovel TRV aTTéd00T| TOU WE TO TTEPAC A TOU XPOVOU.

Baoikdg 0TOX0G AOITTOV TWV TEAEUTAIWY ETTIOTNHOVIKWY EPEUVIIV EivVal VO avAKOAUWOUV
EKEIVEG TIG DIEPYATiEg TTOU €ival UTTEUBUVEG yia TOV TPOTTO TTOU OKEPTOUAOTE KAl pabaivoupe pe
ATTWTEPO OTOXO VA YiVOUV KATAVONTEG Ol ATOMIKEG POBNOIOKES DIAQOPEG KAl VA ETTITUYXAVETAI
KaAUTepO emmiTredo efaTouikeuong. H katavénon auTwv Twv OTOMIKWY SlaQopwyv Opwg, Ba
mpéTel va BaaideTal Ox1 HOVO OTIC YWWOTIKEG Blepyaaies TTou Aaufdvouv xwpa Katd Tn udénon
Kal TN 66unon TG yvwaong, aAAG Kal OTIG OTOMIKEG AVAYKES TWV EKTTAIOEUOUEVWY, YEYOVOG TTOU
pog odnyei o€ yia whole- person TTpooéyyion TG pabnong. H tmmapadoaiakr) TTpooyyion NG
e€atopikeuong Oev KOAUTITEI TIG OVAYKEG TWV. EKTTAIOEUOPEVWV OE TTEPIBAAAOVTA NAEKTPOVIKNG
pMaBnong, oOmou ol ekTTaudeuduevol BEAOUV - 1) OKOTTEUOUWV Vva Yivouv TIEPICCTOTEPO AUTO-
uTTOOTNPI(OPEVOI Kl QuTO-KaBodnyoUuevol, aveEdpTNTOl ATTO TOV EKTTAIOEUTH.

2NUavTIKG €ival OTI Ol TTEPICOOTEPOI - EKTTAIOEUOUEVOI TTOU  TTPOEPXOVTAl OTTO  Ta
mepIBAAAOVTa TNG TAENG aduvaTtouv va XeIPIoTOUV OIadIKTUAKA eKTTAIBEUTIKG TTEPIBAAAOVTA. AUTO
TO yeyovog eival 1IDIITEPA avnouxnTiKO yia TO MEAOV TNG NAEKTPOVIKAG WABNong, aAAd
TOPAAANAG, N PEAETN Twv cuvalcONuATWY KAl TWV TTIPOBECEWV TWV EKTTAIBEUOUEVWY TTOU
ETTNPEACOUV TNV eKTTAIOEUTIKI OIOBIKAGIO OTTOTEAE PIa EEQIPETIKA EPEUVNTIKA TTPOKANCT HE OTOXO
Mia auto-kaBodnyouuevn NAEKTPOVIKN Padnaon.

3.1.2 MaOnoi1akog TPOoCAVATOAITHOG

Me Tov 6po pOBNCIOKOS TTPOCAVATOANIOUOGS i HaBnaIakd TTPOQIA €vvooUue Tov HOVADIKO,
TIPOCWTIIKO TPOTTO YE TOV OTT0I0 0 KAOE ekTTaIOEUOUEVOG KaTaVOEi, afloAoyei kal diaxeipiCeTal Tn
MaBnon Tou yia va emTUXEl- 0TOX0UG. O1 - uabnoiakoi TTpocavaTtoAiGuoi diIa@EPouV atrd Ta GTUA
paénong. Evw ta oTuA pdbnaong avayvwpifouv To GNUAVTIKO POAO TWV YWWOTIKWY TTAPAYyOVTWY,
ol pabnoiakoi TpocgavaToNiouoi  avayvwpilouv To pOA0 Twv ouvalioOnudtwy Kol Twv
mpoBécewv. MapdAAnAa, avayvwpilouv OTI «OAa Ta Atopa £Xouv OIOQOPETIKEG WABNOIAKES
EPTTEIPIEG Kal WPIPAdouv oa uabnTtég, apou yivovtal oTadiakd TTEPIcoOTEPO BEBalol, OKEPTOVTAI
TEPIOOOTEPO OUVOETO, Kal €€eAicoovTal OTNV KATAVONON Kal yivovTal €v yével KAAUTEPOI OTn
dlayeipion auéavopevwy oUVBETWY TTPOCWTTIKWY CUVAIoONUATIKWY, BOUANTIKWY, KOIVWVIKWVY Kal
YVWOTIKWV JaBNCIaKWY TTapayovTwy.

To povtéAo paBnoiokoU TTPOCAVOTOMOUOU TIapéXeEl TA TTPOQPIA Twv PaABNCIaKWY
OIaPOPWY TTOU OTTAVIWVTOI OTOUG EKTTAIDEUOUEVOUG, WE OTOXO TNV KOTNyopIOTToinon Twv
TEAEUTOIWV -0€ OPAdEG BAoEl TwV XAPAKTNPIOTIKWY TOUG KAl TNV TTAPOXH Twv KaTtdAAnAwv
odnyiwv padnong yia kabe katnyopia EexwpIoTd. AUTA Ta TIPOGIA TWV EKTTAIOEUOPEVWV
avayvwpifouv TIG dIaPopEG aTN YaBNoIakr TTPOCEYYIon Kal dlIaxwpifouv TOUG EKTTAIBEUOUEVOUG
avaAloya pe TIG TTETTOIBATEIG, TIG €MOuUNies, Ta ouvaicOnuaTta, Tnv TTPOBean yia TTpooTTadeIa Kal
TA YVWOTIKA KAl KOIVWVIKA OTUA oTn pgadnon. Meplypdgouv Tnv mmpodidBean Tou KABe aTéuou
oTOo va avaAdfel To €AeyX0o, va opioel OTOXOUG, va ETTITUXEI TOUG OTOXOUG auToug, va OIaXEIPIOTE
TO poBnoIakd UAIKO, aAAG kal va Aucel TipofAnuata atn diadikaoia Tng pabnong kai gival ol
akoéAoubor:
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e Transforming Learner: lMpokeiTal yia évav I0XUPa auTO-TTAPAKIVOUUEVO EKTTAIDEUOHEVO
TTOU XPNOIYOTIOIEl AVOKOAUTITIKI) HABnon kai autd- dlaxelpifeTal Toug OTOXOUG, TN
paBnon, Tnv TPoodo Kal Ta atmmoteAéopaTa. BpiokeTtar oe aUyxuon otav TreplopideTal n
Tou OiveTal JIKPA HaBNOIaKK autovouia.

e Performing Learner: Tivetal  évag  AQuTO-TTAPAKIVOUPEVOG,  OUYKEVTPWHEVOG
EKTTAIOEUONEVOG  OTAV  TO  QVTIKEIMEVO  €ival  €AKUOTIKO. OETel  Kal - TTETUXAIVEI
BpaxutpdBeopoug task-oriented oTdxoug TTOoU ATTOTEAOUV - PETPIO-TTPOG-  UWNAA
standards. MpoTiud TNV KaBodrynon Kai TRV AAANAETTIOpAON yIa VA ETTITUXEI GTOXOUG.

e Conforming Learner: MNpokeiTal yia évav ekTTaAIdEUOPEVO TTOU. AaPBAvel JIKPA pioka,
KIVNTOTTOIEITAI EGWTEPIKA Kal aKOAOUBEi kal TTpooTTaBei va mmTUyel atrhoug task-oriented
OTOXOUG TToU £XOUV OpIOTEl aTTd AANOUG. XpeldleTal ouveXT) KaBodrynon Kal TTEPIPEVEI
evioxuon oétav emrtuyxavel BpaxutrpdBeopoug otdxoug. MeyioToTrolel Tnv TTpooTTadela
O€ UTTOOTNPIKTIKA TTEPIBAAAOVTa

e Resistant Learner: ATo@eUyel va XPNOIMOTTOIACEL Tn YVWON yia va  EMTUXE
akadnuaikoug oToxoug TTou opifovTtal atrd AAAOUG. ATTOQEUYEI CUCTNPOTIKA TN JAadnon
(eival atraBng, ouyXuouévog, atroBappPUPEVOG 1) AVUTTAKOUOG). O£Tel TTPOOWTTIKOUG
OTOXOUG TToU OV ATTOTEAOUV ETTIONUESG HOBNOCIOKEG ATTAITHOEIG ] TIPOOBOKIEG.

O1 Transforming Learners 1poTigoUv AoITrév eAaoTIKd, avakaAuTITIKG TTEpIBGAAOVTO PE
XoAapr] dopr TTou TTPowB0oUV EAKUCTIKOUG OTOXOUG, OTPATNYIKEG, TN AUCGH TTPORANUATWY Kal TV
auTé-dlaxeipiéuevn  padnon.  Or  Performing - Learners ~ mpoTiyolv  nui-dopnuéva,
aAAnAemmdpaoTikd  TTEpIBGAAOVTA  TTOU  evBappUvouv TNV OPOBIKOTNTA KAl TTAPEXOUV
AeTITOUEPEIEG, OTOXOUG Kal  Oladikacieg. [lpoTiyolv  avTaywvioTIKa  TTepIBAAAOVTA  TToU
TTPooPEPOoUV  KaBodAynon, €EGokNon Kal -avadpaaon waoTe  va evioxUoouv Tnv auTo-
KivnTotToinan, TN AUon TTPORANUATWY, TOV QUTO-EAEYXO, €V TTAPAAANAQ €AaxIOTOTTOIOUV TNV
ggepelvnon, Tnv Tepicocia TTpooTrddeia kal Ta dUokoAa standards. O1 Conforming Learners
TTPOTIMOUV aTTAd, ac@aAr, dopnuéva TTepIBaAAovTa TTOU. fonBouv Toug XPAOTEG va TTETUXOUV
gUKoAoug, xaunhou piokou oTdéxoug. O1 Resistant Learners TéAog, Adyw Twv TTEPIOPICUEVWLV
KIVATPWY TOUG, dpacTnpIoTToioUvTal KaAUTEPQ o€ TTEPIBAAAOVTA TTOU OTOXEUOUV OTNV avakivnon
TOU €VOIOPEPOVTOG KAl TNV EVTUTTWOIAKN TTapouaiacn Tng UAnG. lMporteiveralr Aoimmév n rapoxn
KaBodriynong Kal CUVEPYOTIKWY EKTTAIOEUTIKWY €pyaAciwy, TTou Ba Aaufdvouv utréown Tn
pabnoloky @Uon Tou ekTTaideuduevou Kai - Ba Tov PBonbBoluv va pdBel  €UKOAQ  Kal
QATTOTEAECUATIKOTEPAQ.

3.2 NMpoocappooTikd EkmmaideuTika MepifpaAlovra

Ta  TTPOCAPMOCTIKA - EKTTAIOEUTIKA  TTEPIBAAAOVTA  EVOWMOTWVOUV  AEITOUpPYiEG  TTOU
diagopoTtrololvTal avdAoya pe Tnv aAAnAetridopaon pe 1o Xpnotn. H AsiroupyikdTNTA TOUG €ivail
AoITTév  SUVAIKY KOl TTAPEXOUV CTOIXEIQ TTPOCAPUOYNG OTn MaBNOIOKA CUUTTEPIPOPA TOU.
Mrtropei va trepIAauBAvOUV EQAPUOYEG TTOU AEITOUPYOUV TOTTIKA 1) £QapuoyEG TTou BaaifovTal
OTOV TTAYKOOHIO I0TO.

Ta MpooapuocTikd Exkmaideutika MepiBdAAlovta mou BaagiovTtal atov lMaykdouio 101
(Web-based Adaptive Educational Systems) amoteAotv e€EENEN U0 TTpoyevéTTEPWY TUTTWV
Exmraideutikwy - FlepiBaANdvTwy, Twv Nonuévwyv Ekmaideutikwyv  Zuotnudatwyv  (Intelligent
Tutoring Systems) kai Twv [lpocapuooTiKwy ZuoTnudatwy YTepuéowv (Adaptive Hyper-media
Systems). ATToTeEAOUV ETTOPEVWG GUVOUACHO U0 SIGPOPETIKWY TIPOCEYYIOEWY TNV TTEPIOXA TNG
uttooTnpPICOpEVNG NaBnong atmd uttoAoyioTr (computer assisted learning) Tng kareuBuvouevng
OOOKAAO-KEVTPIKNG TIPOCEYYIONG TWV TTaPadooiakwy cuaTnuatwy Texvnthg Nonuoouvng Kai
TNG EUENIKTNG HABNTO-KEVTPIKAG TTPOCEYYIONG TNG €AeUBepng TTAorynong evog OUOTHMATOG
UTTEPUETWV.

Ta TlpooappooTikd Exkmraideutikd lMepiBdAAovta Baoifovial TAvw OTNV TEXVIKI TTOU
XOPOKTNPEICEl TN  A&IToupylKOTNTA Kal Twv [1pooapuooTiKwy  EKTTAIdEUTIKWY  YTTEPUECWY
(Adaptive Educational Hypermedia -AEH). Ta AEH ecivar pia oxemkd véa karelBuvon Tng
€peuvag OTOV TOPED TwV TIPOCOPHOOTIKWY Kal Baciopévwy OTO XPrOTn EKTTOIOEUTIKWY
epappoywv. Ta MNpoocappooTiKG EKTTAISEUTIKA YTTEPUETO OUYKEVTPUWVOUV XAPOKTNPIOTIKA TwV
Eugpuwv Zuotnuatwv AidackaAiag (Intelligent Tutoring Systems) kai Twv [NpocappooTikwy
Ymeppéowv (Adaptive Hypermedia). Zta MNpoocapuooTikd EKTTaideuTika YTTEpuéoa o XprRoTng
EXEl OPKETH €AeuBepia emAoyng oTtnv TAonynon, ot avtiBeon pe 10 Eugur Zuotruara
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AIdaoKaAiag oTa oTroia To cUaTNUA eAEyXel o€ PeyaAo BaBud T TTapouaidletal oTo XpRoTn. Ta
MpooapuooTikd EKTTaideuTiKG YTrepuéoa TTpooTrabolv va TTPoCcapudC0ouUV TO TTEPIEXOUEVO KOl
TIG ouvdéoelg Piag aghidag utrepkelpgévou (hypertext) oTig amraitioelig Tou xpnoTtn. 'ETol o1 duo
BaOIKEG UTTNPECiEG TTOU TTPOC@EPOUV OTOV XPMOTN €ival N TTPOCAPHOCTIKN- TTapoUaiacn
(adaptive presentation) kai n TTpocapuooTIKr TTAOAYNoN (adaptive navigation).

3.2.1 MNapadciypara eappoywv

2TN CUVEXEID TTAPATIBEVTAI KATTOIEG ONUOVTIKEG EQAPHOYEG OTOV TOUED TwV MPOCaPUOCTIKWY
Exmraideutikwv Npoypaupdrwy, Pe OTOXO VA €PEUVACOUUE TNV UTTApXOouoa KOTAOTACN OTIG
TIPOCAPHOCTIKEG EKTTAIBEUTIKEG EQAPUOYEG, £TOI WWOTE OTN CUVEXEID VO avalnTHOOUNE TPOTTOUG
YEQUPWONG TOU XAOPOTOG avApeca oTnv UTTdpyxouod Kal oTnv €mOuunTh KAatdoTaon Tou
OXeOIOOUOU  EEATOUIKEUMEVWY  TTPOCOPUOCTIKWY  EQAPUOYWY TTOU - Ba  EVOWPATWVOUV  OAEG
EKEIVEG TIG EKTTAIBEUTIKEG TTAPAUETPOUG TTOU CUVBETOUV TN paBnalakn diadikaaoia.

2nuavTikd Béua oto oxediaocud evog lMpooapuootikoU [MepifdAoviog Mdabnong
atroteAei TO €i60¢ TNG TTPOCAPPOCTIKOTNTAG TTou Ba €QapPUOOEl, KAl TTIO CUYKEKPIMEVA TA
XOPOKTNPIOTIKG TOU OUCTAMATOG TA OTToia O1agOopOoTTolouvTal avAAOya HE TOV. EKTTAIOEUOUEVO.
‘Exouv avarrtuxBei didgpopeg TeEXVOAOyieg TTou uTTooTNPI(oUV TNV €COTOMIKEUPEVN PABNON,
SIAPOPPWVOVTAG TO iB10 TO TTEPIEXOUEVO TNG AAANAETTIOpAONG EKTTAIOEUOUEVOU KAl GUCTAUATOG 1
TTOU aTTAd UTTOOTNPICOUV TOV EKTTAIBEUOUEVO KATA TN SIAPKEIA TNG PEAETNG TOU AEITOUPYWVTAG
OUMNPBOUAEUTIKA.

2TN ouvéXela TTapaTiOevTal KATTOIEG aTTO TIG ONUAVTIKOTEPES £QPAPHUOYES (EpyaAEia Kal
standards) ye OKOTTO va €PEUVIIOOUE TNV UTTAPYXOUCO KATAOTOON OTOV TEXVOAOYIKO TOUED TWV
TIPOCAPHOCTIKWY EKTTAIOEUTIIKWY EQPOPUOYWY. 2TOXOG - Eival VO E€PEUVACOUNE TNV TTPOOTITIKN
XPAoNG KATTOIWY TTAPOUOIWY 1 aKOUN KOl AUTWY: TwV €PYAAEIWV yia TO oXeOIAoUS TTPAYUATIKG
ECATOMIKEUPEVWY TTPOCAPHOCTIKWY TTEPIBAAAGVTWY. TToU Ba. cuvepyddovTal PE TOV TOPEQA TNG
Alaxeipiong ekmmaideuTikoU YAIkoU (Educational Management).

To iclass kai To SCORM atroteAoUV. TTOAU GNPAVTIKESG KAl TTANPEIS UAOTTOINCEIG KAl YId TO
Aoyo autd avaluovTtal TrepIccdTeEpo ammd 10 ACCT Kai 10 APelS - mrou armroteAolv povTéAa
KATAOKEURG paBnudatwy - kabwg kal To-MOT kar Knowledge Tree, ta otroia amoreAouv Web-
based mepiBdAovTa pabnong.

2TOX0G TOu iclass e€ival' n avdmTuén €vog £EUTTVOU KAl QVOIXTOU  EKTTAIOEUTIKOU
OUCTAMOTOG Kal TTEPIBAAAOVTOG BaCICUEVOU OTN YWWAOTIKK BEwpnon Kal TTPOCOPUOCHEVOU OTIG
gexwpioTég avaykeg Tou KABe ekmTaideuopévou. To iclass Eekivnoe Tov lavoudpio Tou 2004 kai
utrooTnpidetal ammd 11 XwPEES 01 OTToiEG PINOLEVOUV £PEUVNTIKA TTPOYPAUMATA TTOU £X0UV TOUG
€&NG oTdYO0UG:

e Tnv ekTev €peuva yia TOV. TTPOCOIOPIOUSG KOl OXEDIAOUO TNG ETTOPEVNG  YEVIAG
EKTTAIOEUTIKWV. TTPOIOVTWYV KAl UTTNPECIWV.

e Tnv Kataokeun Kai OKIPN TTPWTOTUTIWY Tou iclass.

e Tnv atroTiynon Twv- ATTOTEAECUATWY TNG OPACTIKAG EQAPUOYAS TOU £PYAAEiOU PEXPI Kal
TN deuTepoPAbuIa ekTTaideuan.

O1 TpoodoKieg TOU ‘iclass eUTTEPIEXOUV TNV KOTOOKEUN €VOG £CENIYUEVOU EKTTAIOEUTIKOU
OUCTHMOTOG, GTNPIYMEVOU-OE Wia apyITEKTOVIKI) aAAnAouXiag TNG yvwaong Kal TTPOCAPHOCHEVOU
oTo emiTedo. avTiAnwng Kal TpOTTou- uabnong Tou €kAaTOTE XPAOTN, ONUIOUPYWVTAG OUVAUIKA,
€EATOMIKEUPEVO  EKTTAIOEUTIKA  avTikeipeva. [MapdAAnAa, OToxeUel OTNV  KATAOKEUN €vOg
oladedopévou, ouvepyaTikoU TTePIBAAAOvVTOG TTou Ba TTpoo@Epel cuvexh TTpoafacn o€ OAoUG
TOUG £vOIaPEPOUEVOUG (YovEig, daokaloug, pabnTeg, TToAiTeia, ekdOTEG) WOTe va guTTAouUTICETAI
TO TTEPIEXOUEVO KOI Ol UTTNPEODIEG TTOU Ba TTapéxEl, TTPowBwvTag TRV AUECN ETTIKOIVWVIQ.

Opiopéva a1oé Ta Baoikd o@EéAN TTou TIPOCPEPEI TO iclass eival CUYKEVTPWTIKA Ta €EAG:

o Alapbépowaon vEéag TTaidaywyikng TTPOCEYYIoNG IKAVAG VA TTPOCAPHOLE! TIG EKTTAIOEUTIKEG
Kal gabnoiokég d1adikaoieg OTIG aVAYKEG TOU KABE EKTTAIBEUOUEVOU.

o E&artopikeuon ocUP@wvn WE TIG DIAQPOPETIKEG KOUATOUPEG Kal TPOTTOUG NAbnong.

e 'Eva «kareuBuvtApio diayvwoTIKO ouoTnua  IKave Oxl POvo  va  TTapoudsidadel
€EATOMIKEUPEVO TTEPIEXOMUEVO OTOUG XPNOTEG TOU, OAAG va evToTridel Ta TIPOBARUATA TTOU
TTOPOUCIACTNKAY KATA TNV EKTTAIOEUTIKN BIOBIKOCIA KAl VO TA avaPEPEl OTOUG EKACTOTE
OUOXETICOPEVOUG PE TO OUCTNMA, YIa TNV TTEPAITEPW BeATIWON Kal avaTITUEN TOU.
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OAol o1 evilapepOUEVOl yia TNV eKTTaideuan Ba eTTw@eANBoUV atrd Ta ATTOTEAECUATA QUTAG TNG
TpooTradeiag. TEToI0I €ival o PaBnTég, oI dAoKaAOI, ol dIEUBUVTEG OXOAEiIWY, OI EKTTAIDEUTIKEG
apPXEG, Ol yoveig KaBwg Kal aAAol TTapdyovTeg OTTWG o1 UTTeUBuvol avAaTTTugng TTEPIEXOMEVOU, Ol
EKOOTEG Kal 0600l euTTOopeUOVTAl Kol TTPOWBO0UV EKTTAIOEUTIKEG UTINPECIEG. 2TO. TTPOYPOHHO
OUMPUETEXOUY, OTTWG ava@épbnke, 11 xwpeg KaBWG Kal kopugaiol Eupwiraiol €peuvnTéG TNG
YVWOTIKAG €TMOTAPNG, TTaidaywyoi Kal €MOTAUOVEG TNG TEXVNTAG vonuoouvng. To iclass
UTTOOTNPICETAI OTTO APKETEG ETAIPIEG AOYIOUIKOU KABWG Kal atrd Tpia dikTua S1EBvv OXOAEiwV
oTa oTroia Ba dokiaoTel TO TTPOYpPAUUa Kal Ba atroTiunBouv o1 duvardTnTeg Tou. To cuoThua
Tou iclass PTTOpEi OUVETTWG va AAANAETTIOPACEl e OAOUG TOU CUMUETEXOVTEG TNG EKTTAUOEUTIKNG
KoivotnTag. O1 mAnpogopieg TTou Ba oUAAéyovTal ammd ewyeveig dpaoTNPIOGTNTEG, OTTWG
ETTIOKEWYN Pouoegiwy, TTapakoAouBnon ThAedpaong, d1adikTuo, KaBwg Kal dpaaTnEIOGTNTEG EVTOG
Tou OXOANIKOU TTEPIBAANOVTOG Ba eTTnpeddouv To auoTnua. AT Tnv. AAAN TTAeupd, To iclass Ba
TpoTeivel  KATToIEG  OpaCTNEIOTNTEG OTTWG  avayvwon PIBAIwY,  eKTTAIOEUTIKEG  EKOPOMEG,
TTAPAKOAOUONCN KATTOIWV TTPOYPANMATWY 0TNV TNAEOPACT KATT. UE OKOTTO TV CUUTTANPWGN TNG
EKTTAIOEUTIKAG BI1adIKACIAG.

To mpéTutto SCORM (Sharable Content Object Reference Model) ouciaoTikd atroTeAei
Mia ouM\oyr TEXVIKWV TIPOTUTTWY, Ta OTToia €xouv avaTrTuxBei atrd OId@opoug OXETIKOUG
opyaviopoug, 6mwg eival ot ARIADNE, AICC, IMS kai IEEE pe otéxo va dwoouv Tn duvatornTa
ota  OIdpopa  CUCTAPOTA NAEKTPOVIKAG PABNong va €lagdyouv, va. dlauoipalovTal, va
ETTAVAXPNOIMOTTOIOUV Kal va €EAYOUV NAEKTPOVIKO EKTTAIOEUTIKO UANIKO, BACEI GUYKEKPIMEVWV
mpoTUTIwV. To SCORM é€xel BaoioBei ae TTPOUTIAPXOUTES TTPOdIAYPAPEG KAl TTPOTUTTA TWV
TTaPATTAVW OPYAVICHWY, TO OTTOIO ETTEKTEIVEI KAl £EEIDIKEUEI, OPICOVTAG ETTITTAEOV AETTTOUEPEIEG
Kal odnyieg uAotroinong Tng e€@appoyng Toug. ‘H dnuioupyia tou Paciotnke oe £€1 BaoikEg
ATTAITACEIS Ol OTToIEG KPIBNKavV WG OTPATNYIKNAG ONHACIOG yia Tnv TTEPAITEPW ETTEKTACN, TN
BeATiwon TNG ATTOTEAETUATIKOTNTAS KAl TNV JEIWON TOU KOOTOUG TNG NAEKTPOVIKAG Habnong.

o [lpocPaciydtnTa (Accessibility): Auvatdotnra- evtomapol kal TTpoOofacng Hovadwv
eKTTaIOEUTIKOU UANIKOU TTOoU  [(BpiokovTal . O€ . pia - oTTopokpuouévn  ToTToOeoia, Kal
EKTTAIOEUTIKNAG XPAONG TOug atmd OTOUdATIOTE KAl YECW OTTOIOUSATTIOTE GUCTAMATOG
NAEKTPOVIKAG pdbnong

o [lpocappociuérnta (Adaptability): AuvatdétnTa TTPoCOaPUOYAS TOU EKTTAIOEUTIKOU UAIKOU
Kal 6AnG Tng Madnoiakng euTtreipiag (learning experience) oTIG €I0IKEG QAVAYKEG TwV
OPYAVIOUWY KOl TWV EKTTAIOEUOPEVWY TTOU TO XPNOCIUOTTOIOUV.

o OikovopikéTnTra  (Affordability): AUgnon  TNG  eKTMaUdEUTIKG  amddoong  Kal
TTOPAYWYIKOTNTAG WECW MEIWONG TOU QTTAITOUPEVOU YIO TV EKTTAIdEUCn XpOvou Kal
KOOTOUG.

o  AvBekmikotnTa * (Durability):: AvBekTIKOTATA OTIG TEXVOAOYIKEG €EEAIEEIG, WOTE TO
TIPOUTTAPXOV. EKTTAIOEUTIKO. UAIKO VO [TTOPEI va XPNOIMOTIOIEITAl XWPIS TNV avaykn
EKTETAPEVWV KAl OATTAVNPWY. JETATPOTTWV.

o AloAsitoupyikétnta (Interoperability): Auvardtnta va mmapoupe POVASES eKTTAIOEUTIKOU
UAIKOU TTOU - avamTUxBnkav KATToU ME €va epyaAeio 1 TTAATQOPUA, Kal va TIG
XPNOIUOTTOINCOOUNE KATTOU AGAAOU HE £va SIaQOPETIKO £pYAAEio 1) TTAATQOPQ.

e Emavavayxpnoigotroinuétnta (Reusability): EueAigia evowpdtwong kai xpriong Jovadwyv
EKTTAIOEUTIKOU UAIKOU o0& TTOAAG DIAQOPETIKA EKTTAIOEUTIKA TTAKETA yIa SIOQOPETIKOUG
OKOTIOUG Kl IaPOPETIKEG OUAdES — OTOXOUG (target groups)

O1 10T00€ENIOEG EKTTAIOEUTIKOU UAIKOU Trou Trpotutrotroigital amé 10 SCORM cival
KECUTTVEGY KAl TTEPIEXOUV KWOIKO UE TOV OTTOI0 ETMIKOIVWVOUV PE TO CUCTNHA NAEKTPOVIKNG
paBnong omou  ekTeAoUvTal. To oUOTNUA NAEKTPOVIKAG MABnoNng eival  emiong «&EuTIvo»
ETTIKOIVWVEI PE TO «EEUTTVOY» EKTTAIOEUTIKO UAIKO Kal yVwpilel TI UNIKO Kal TTOTE KATToI0 Ba TTPETTEN
Va TTAPOUCIaoTEl 0& KABE EKTTAIOEUBEVO.

To ACCT amoteAei éva TraidaywyikoU TTPOCavaTOANIOUOU oUCTNUO  KATOOKEUNG
paBnudTwy. O TPOTTOG AEIToUpYiag TOU TTPOOPEPEI DUVATOTNTEG YIa TNV EQapuoyn KaBe duvaTou
eKTTaIOEUTIKOU oevapiou. H diadikaoia KaTtaokeung vog pabAuaTog TrepIAaPBAvEl TNV KOTAOKEUN
XML apyeiwv Ta otroia opifouv Tnv dopn Tou KOBwWG Kal TIG AEITOUPYiEg TOU OUOTAUATOG,
eCapTwpeveg ammd TIG €mAoOyég Tou XprRoTtn. To poviého ApelS (Adaptive Personalized
eLearning Service) cival Trapopoio pye Tou ACCT, aAAG TTpoo@épel Kal augnuéveg duvaToTnTEG
EI0OYWYNAG Kal emmegepyaoiag peTadedouévwy KaBwg Kalr dopnuévn xprnon a@nynuaTikwy
MOVTEAWV yIO TNV UAOTTOINON €VOG EKTTAIOEUTIKOU CEVOAPIOU. ZNUAVTIKEG €ival Ol OPAdEG

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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TTEPIEXOMEVWV Ol OTTOIEG TTOPEXOUV TTOKETA OESOUEVWV TTOU APOPOUV TO idI0 QVTIKEIUEVO AANG e
GAAN TTpocéyyion (TT.X. éva TTOKETO yia Bewpia NAEKTPIOUOU yia ETTITTESO ONUOTIKOU Kal £va yia
emiredo Aukeiou). To APeLS aAAnAemdpd e To yoBnoiakd oTUA Tou KABE EKTTAIBEUONEVOU KOl
a&loTToIEl TNV XPAON METAdESOUEVWV VIO TNV KOTAYPAQPr] KOl KATNyopIoTToinon Tou. oav XPRoTn.
ATTOTEAECA €ival N KOTAOKEUN £COTOUIKEUPEVWV PABNUOTWY PE TNV XPrON £vOg atTAOU OXETIKA
MoVTEAOU.

To MOT atroteAei éva Web-Based cuoTnua kataokeurig pabnudrwy. O xprioTtng PTTopei
va Kavel login oto oUoThua oav Kadnyntrg Kal oav Padntig. Zav kabnyntAg PTTopei va eTAEEE
EKTTAIBEUTIKO UAIKO, TTOPOUG, €pyaAgia KATT Kal va KATOOKEUAOEl €va oAokKAnpwuévo  online
paBnua. Zav pabntig utropei va ¢l pia Aiota atré Ta diabéoipya yabhnuarta, va emAEEel GTToIa
emBupel 1 Otola Tou €xouv ¢NTnBei kKal va Ta TTapakoAoudrioel. To MOT oTtnpiletal oTIG
duvarotnTeg Tou Semantic Web kal TTpoo@épel onUOVTIKEG AEITOUPYIEG OTOUG TOMEIG TNG
TTPOCAPHOCTIKOTNTAG TOU TTEPIBAAAOVTOG OTO POBNCIOKO OTUA TOU €KACTOTE EKTTAIOEUONEVOU
KaBwg ka1 oTnv duvauikn €¢EAIEN Twv pabriuatwy. H web-based AoyikA Tou MOT euttnpetei Tnv
€UKOAia oTnv TTpéoBacn Kal TNV QUESOTNTA GTNV XPRON, TOUEIG TToU €ival TTOAU-ONnUavTIKOi yia
TNV NAEKTPOVIKY pédonon.

To Knowledge Tree TéAog, atroteAei éva online cUoTnua dlaxeipiong eyypagwy.
Baoikdg Tou 0TOXO0G gival va eEUTTNPETET augnuéveg avaykeg yia Tnv dIaxEipion, atToBrKeuan Kai
emmegepyaoia eyypdowyv. O TTpocavaTtoNiouos Tou ouykekpiyévou Web — Based epyalciou ival
N opyavwon TwWV HIKPWV i JECAiWV ETTIXEIPACEWY KAl TTPOG TO- TTApOV Oev ugioTaral KATola
EQPAPMOYA TOU OTNV NAEKTPOVIKN PaBnon. MapdAa autd TTOAAEG gival ol duvaTdTNTEG TOU KAl 0TV
EKTTQIOEUON, KOBWG WTTOPEl va OTTOTEAECEl €va  QVETTTUYMEVO  OUVEPYATIKO  gpyaAeio
atrodakpuopévng diaxeipnong epyaciwyv. Oi duvatdtnteg Tou Knowledge Tree repiypdgovTtal
OUVOTITIKA TTAPAKATW:

o Ao@aAsia Kal 0oTABEPOTNTA CUCTHPATOG

e [lp6éocPaon péow Browser, Windows cuotnua, Microsoft Office, kai third- party
EQPAPMOYEG.

o AmepIOpIOTEG BUVATOTNTEG OUVEPYATIKOTNTAG OTNV. KATAOKEUN TOU TTEPIEXOPEVOU

o |oxupdg unxaviouog TTPoaBAKNG PETAOEOOUEVWV. OTA £yypaga

e 2kavapioua eyypdewyv “Local to Web” (atrofrikeuon kat’suBeiav otn Bdon dedouévwv
Tou Knowledge Tree )

o [1Aqpeg NpocappoaTikd MNepiBdAAov yia KEBe xprioTn

3.2.2 Zuumepdaopara

H avarTuén diebvwv TTpoTUTTwyY 0TO XWPO TNG NAEKTPOVIKAG HABNONG PE OTOXO TNV £€a0PAAion
OIGAEITOUPYIKOTNTAG KAl PEYIOTNG ~OUPPBOTOTNTAG METALU Twv  OIOQOPETIKWY CUCTNHATWY
NAEKTPOVIKNAG HAEBNoNG KaBwg Kal Ty -duvardTnTa dlauolipacuoy, €TTavaypnolpoTToinong Kal
OAOKARPWONG HOVAdWY eKTTAIOEUTIKOU UAIKOU gival Kpioiung onpaciag yia Tnv avdamtuén Tng
NAEKTPOVIKAG PABNONG Kai - atroteAei Tn Bdon yia Tn dnuioupyia €UEANIKTWVY Kal ATTOOOTIKWYV
AOogwv.

Mapd 10 yeyovog OTI OrPEPA-UTTAPYXOUV TTOAAG TTPOTUTIA, TTPOdIaYPOPES Kal 0dnyieg aTO
XWPO TNG NAEKTPOVIKNG PABNONG, 01 evOIOQEPOUEVOI OPYAVIGUOI TTOU TTpocavaToAifovTal oTnv
ayopd N oTnv avaTmTtugn OuoTNUATWY NAEKTPOVIKAG MABNONG Kal TTOKETWY NAEKTPOVIKOU
eKTTAIOEUTIKOU UNIKOU, Ba TTPETTEI VA €0TIAOOUV TNV TTPOCOXI TOUG OTA TTPOTUTIA ETTIKOIVWVIAG,
peTadedopEVWY. Kal TTakeToTroinong. O1 utrelBuvol £pywv avdAaTITUENG TETOIWY CUCTNUATWY Kal
6Ao1 01 euTTAekOpEvol oTa £pya autd Ba weeAnBolv onUAvTIKG, €AV KATAVONOOUV TO TTWG OAEG
QUTEG Ol TTPOCPEPOPEVEG dUVATOTNTEG ATTO TIG TEXVOAOYIEG NAEKTPOVIKAG HABNONG Kal Ta OXETIKA
TPOTUTTA  PTTOPOUV VA  IKOVOTTOIOOUV TIG 10I0ITEPEG AVAYKEG TOUG. ToUuTo anuaivel OTl ol
TTPOdIAYPAPES Kal TA TIPOTUTTA TTPETTEI VO aTToTEAEOOUV Ta BgpéNia TTAvw OTa OTToia TO £pYO TNG
NAEKTPOVIKAG PABNONG TTPETTEl va oTnPIXBEi, TTaPEXOVTOG Mid OUVEKTIKI, OTTOTEAEOMATIKA Kal
dopnuévn péBodO, aTNV OTToia O PACEIG OXEDIaOPOU, avaTTuéng, TTapadoong Kal GUVTAPNONG
TOU £pyOuU PTTOPOUV Va 3acicBouv.

EmmAéov, n dieupupévn TAEov Baon uttooTAPIENG TWV TTPOTUTTWY AUTWVY aTTO TTOAAOUG
KOTOOKEUOOTEG  KOI  TTPOPNOEUTEG OUCTNUATWY NAEKTPOVIKAG PABNONG Kal  NAEKTPOVIKOU
eKTTIOEUTIKOU UNIKOU Oivel pia TTpooTIBEuevn agia oTo 6A0 TEAIKO TTpoiov. To yeyovog auTo eival
1I010iTEPA ETTWPEAEG TOOO yIa TNV TTAEUPd TNG CATNONG O0O0 Kal yiIa TV TTAEUPd TNG TTPOCPOPAG

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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TNG NAEKTPOVIKAG PABNnong. To ¢nroUpevo gival n oAokAnpwuévn egaTopikeuon Tng HABNONG e
€UKOAO, dueco TPOTTO Kal uYWnAég duvatoTnTeg eTavaypnoiudtnTag. MNa tnv uAotroinon auth
UTTAPXEl avAyKn yia «oUvOean» Tng TexvoAoyiag pe To KaTAAANAO BewpnTikd uTTOROBPO TWV
TTAPAyoOVTWY TToU eTTNPEACouv Tnv eKTTaideuan. H evotroinaon autr) Ba atmmoTeAécel To piyua yia
TNV KATOOKEUN XWPWV EKTTAIGEUONG WE IOXUPEG BUVATOTNTEG AVAYVWPIONS TWV: QVAYKWY Tou
XPNOTN Kal duecn TTPOCAPUOCTIKOTNTA OTO TTPOCWTTIKO TOU JaBNaoIakd OTUA.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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4 MNMeprypan avaykng yia tnv epappoyn Tic-Tac

>T1a TAQicIO TNG €pyaciag auTAG avamTuXOnke pia epapuoyr] eKTTAIOEUTIKOU AOYIGHIKOU, TTOU
aTTEUBUVETAI OE PIKPOUG HaBNTEG Kal €xEl OKOTTO va Toug OI0AEel TNV avAayvwan NG wpag atro
éva avaAoyiké poAdl. Mapouoidletal pia oeipd duvapikd dnuioupyoUpeva TEQT, T OTTOI O
MOBNTAG CUPTTANPWVEL Kal TTAiPVEl avaTpoPoddTnon Yia TIG ATTAVTHOEIG Tou, Paciouévhn OTnv
TPO0dS Tou. TO AOYIOUIKO OXeOIAOTNKE HE ETTIKEVTPO TIG HOBNCIOKEG OUOKOAIEG - TTOU
QVTIMETWTTICOUV ol PJaBnTEG KaTd Tn Sladikacia TNG avayvwong evog avaloyikoU poAoyioU Kal
oToxelel oTn dnuioupyia TTPOQIA yia autoUg KAl TTAPOXF) CUUPBOUAWY TTPOCOPUOCHEVWYV- OTIG
aduvapieg Toug, €mMBUPWVTAG va dlacaenvioel opiIopéva ouxva AdBn TTou TTPAyUaToTToIoUV
oTnV avayvwaon TNG wpag.

4.1 AISAKTIKN TG AVAYVWONGS THS WPAS

2Upowva pe T BiBAIoypagia otov Topéa auTtd, n dladikacia pddnong TN WPAg TTOAAEG POPES
TTpoKaAei OUOKOANIEG Kal aTToyonTeuon OTa TTaIdIA Kal dnUIoUPYEl OTOUG KABNyNTEG pWTHUOTA
OXETIKA Pe TOug AGyoug aTmmd TOUG OTTOIOUG auTEG Ol BUOKOAieg TTnydlouv. ‘Eva ammd T1a
TTPOBAAUATA TTOU CUVOEOVTAl E TNV ATTOKTNON TNG IKAVOTNTAG UETPNONG YIa TO XPOvo, gival To
611, Adyw TNG a@npnuévng Uong Tou, dev gival EUKOAa aioBNTOG oa povada pérpnong, 6TTwG TO
MAKOG i TO PBdApog. 'ETol atrotelei éva atrd Ta Alyotepo peAeTNBEvTa. TTEdia OTO XWPO TNG
TTAIBAYWYIKNAG.

Miag kai n €évvoia Tou Xpovou TrePIAQUBAvVEl TTOAAEG  E€TIPEPOUG  €VVOIEG TTOU
aAAnAocuvdéovTtal, OTTWG TO XPOVIKO dIACTNPA KAl Ta XPOVIK& onueia, evw avTiBeta pe GAAa
peyEDn eival duvapika PETARAAAOUEVO, €ICAYETAl N ATTAITNON MPIAG BIAPOPETIKAG TTPOCEYYIONG
oTn dladikaaia TNG diIdackaAiag Tou. Katapxdg; ol utrodiaip€aelg Tou Xpovou diagEpouv atro TIG
0ekadIKEG UTTOBIQIPETEIG TOU WNKOUG Kail Tou Bdpouc: Mia wpa cival eEARvTa AeTrTd, éva AeTTTd
eCNvTa BeuTePOAETITA Kal oUTw KaBeENg. ETmmmTAéov, dev. utrdpyxouv PNOeVIKA WeyEBN xpdvou
TAvw o€ éva PoAdl, Oev utTapyxel ONAadA PNOEVIKY WPA, aAAd UNdeVIKO XpovIKO didoTnuad, To
otroio kal ANl dev avatrapioTaTal, TTopd PE OTAGIMOTNTA TWV OEIKTWV. ZUVETTWG, TO PETPIKO
oUOoTNPA yIa TO XPOVO BIa@OopOTTOIETAI aTTO Ta AAAQ, EIGAYEI DIAPOPETIKES HABNCIAKES OUOKOAIESG
Kal ouVABWG avTIMETWTTICETAI UE AAAEG OIOAKTIKEG TEXVIKEG.

Mia kKolvwg atrodeKTH TTPOCEYYION, €ival 0 SIaXWPICHOG TNG £vVoIag TOUu XpOvou atrd Thv
TEXVIKA TOU va «diapaloupue TNV, wpa». ‘ETol ymmopei va ammogelyeTal avemouuntn olyxuon oTn
oladikacia kal va didaokovTal £vvoleg ammAouaTepa Katavonaiues. H didaokaAia Tng avayvwong
NG WpPag ouvnRBwg diaxwpileTal a€ TPEIG ETTIUEPOUG EVVOIEG:

To xpoviké onueio

Ta xpovika dlaoTApaTa

Tn xpovikA dIdpKeIa

To xpovikd anueio agopd pia dedopévn OTIyur oTo Xpoévo. H avTtiAnwn Tng €vvoiag
QUTAG €ival EKEIVN TTOU TTEPITOOTEPO APOPA TNV aAvAyvwan evog poAoyioU Kal evOg NUEPOASYIOU.
Opwg, EexiviovTag atmod TNV IKavoTATa avayvwong Tou XPOVIKOU onueiou, ETTEPYXETAI EUKOAOTEPA
Kal N avTiAnwn p1ag XPovikig didpkeiag. Adyw Tng avaywyng Tou TTPoRAfuaTog avayvwaong evog
Wn@IakoU poAoyiol oThV avayvwan apiBuwy atmd Jia CUoKeUn, ouvnBwg n avayvwaon TG Wpag
a1Té €va TETOI0 POASI EMTUYXAVETAI PE HEYAAUTEPN €UkOAia. Or amowelg duwg dlioTavTal TO av
gival owaTr TTPAKTIKA TO va SIOACKETAI TTPWTA N avAyvwon TNg Wpag aTro éva Yyneioko PECO,
wg amAouoTepn. Edv o okotrédg givar atrAd n duvardtnTa Tou TTaIdiou va yvwpidel «Ti wpa givaim
yla TTPOKTIKOUG AGYoUG, TOTE N uEBOOOG QUTH CUCTAVETAI.

EvTouToIg, av KOl WE IO TTPWTN TTPOCEyyIon N yneiaki wpa diaBadeTal o €UKOAQ,
QPKETOI - UTTOOTNPICOUV- OTI €ival TTEPIOCOTEPO CWOTO va Eekivouue Pe T dIdBACKAAia Tng
avaroyikig wpag. O Adyog cival, o011 av Kal SUGKOAOTEPO va aTTOKWOIKOTTOINGEI, TO avaAoyikd
POAOI TTAPEXEI JIA TTEPIOCOTEPO APEDT €IKOVA TOU Xpovou. [Na Tapadelypa, otav diaBaloupe O
gival evvéa n wpa, €XOUPE To PIKPO OeEiKTN 0TO evvéa Kal TO peydAo oTo dwdeka. OTtav o pabntig
Katavonoel 0Tl dwdEKa yIa To AeTTTOOEIKTN €ival TO onueio undév, €xel atrokTAOEI TTARPN €IKOVA
TOU TTWG DEIXVOUV Ol AKEPAIEG WPES GTO POADL.

KaT tétoi0 Oev 10XUEl KAl yIO TO YNPIaKO PoAsI. Av EETTEPACOUPE TO YEYOVOG OTI Ol
apiBuoi ouvnBwg dev avatrapioTavTal OTTwg ouvnBifeTal 0€ TUTTWHEVA i NAEKTPOVIKA KEiPEVaQ,
AOyw TNG TEXVOAOYIOG Uypwv KPUOTAAAWY, N epUnVeia evog wn@IakoUu poAoylou aTTaITEl APKETH
mpooTadeia. Katapxdg, £vag pIkpog pabntrg d€ yvwpilel Tnv Evvoia Tou Pndév Tpiv ammo Evav
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ap1Bud. ‘Etol, n wpa 09:00 evdexopévwg va UNV KATAVOEITAI OUECWS WG «EvVIAy. EiTAéov, To
Taidi TTPETTEl va yvwpidel TI avatrapioTd n avw Kal KATw TeAEiA OTNV QTTEIKGVION AUTH, OTI
mTeEPvOUPE OnAadh ammd TIG WPeEG OTA AETTA. TEANOG, €I0AYeETAl N €vvold TOU €0TTEPIVOU
OWOEKAWPOU, KATI TO OTTOI0 ioWG €ival TO BUOKOASGTEPO yia To JabnTA. AnAadr, 6oov apopd Thv
wpa 21:00, dev cival kaBOAou TTpoaveg av & didaxBei 6T avTioToixei otnv 09:00 p. .

MNa 10 Adyo Aoirdv TTwg n pAdnon TG avaloyikng wpag, av Kal Aiyo TTio. TmiTrovn,
TTapEXEl KAAUTEPN KATAVONON TNG £vvolag Tou Xpdvou oTo TTaudi Kal KAAUTEPEG BATEIS yia TNV
QVTIMETWTTION BeudTWV OTTWG N XPOVIKN BIAPKEID Kal TO XPOVIKO didoTnua, JIaAéCaue Tnv
ulotroinon evog avaloylikoU poAoyiou oTn SI00CKOAIQ UaG, a@AVOVTOS TNV €TTEKTOCN YIA
Wnoeloké poAdI oa JEANOVTIKA epyaaia.

4.2 MaOnoiakég Suokolisg

Oa avagépoupe TwPA Ta cuvnBéoTepa ammd Ta TTPORANPATA TTOU UTTOPEI VO, CUVAVTHOOUV Ol
paBnTéG KaTd TN dladikacia padnong TG avAayvwong evog  avaAoyikou poAoyiol. ZXETIKEG
£peuveG Beixvouv OTI BUOKONIEG TTOU UTTOPET VA QVTIPETWTTIOTOUV, OXETICOVTAl PE Ta €EAG:

Mn TTapartpnon Tou evog atrd Toug dUO OEIKTEG.

AuokoAia katavénong TNG onuaaciag Tou 0Tl o1 BEIKTES TTEPIATPEPOVTAI.

AuokoAia katavénong TNG onuaciag Tou va PPioKeTal 0 BEIKTNG Twv WPWV Aiyo TTpIV )
Aiyo PET HIO CUYKEKPIPEVN WPA.

AuokoAia avTiAnyng Twv UTTodIAIPECEWY TOU POAOYIOU TTOU UTTOONAWVOUV Ta AETTTA.

AuckoAia avTiAnwng Tou yeyovoTog OTI Ta AeTITd dev - avaypd@ovTal oav apiBuoi o€ éva
avaAoyiké poAdi, 0TI dnAadr To «Evay TTAVW OTO POASI ONUAIVEL «TTEVTEY YIa Ta AETTTA KAl oUTW
KaBe&ng.

O1 padntég Aoimmov xperdlovtal Pio apKeTa ekTevry TPATTECO YVWONG TTPOKEINEVOU VA
KaTopBwoouv Tnv avdyvwon evog avaloyikol poloyiou. AuTh i yvwon TTepIAauBAavel Kai Tnv
avTiAnyn Tou KUKAIKOU TPOTTOU WETPNONG VIO TO. XPOVO, TTOU ETTEKTEIVETAI OTN PETPNON TWV
nueEpPWY TNG €ROOUAdAG, TWV MNVWV KAl TWV- ETWY Kal -OAOKANPWVETAI WE TNV avAyvwon
NUEPOAOYiWV Kal TNV Katavonaon Twy. (wvwv Wpag.

H pétpnon xpovikwv d1acTnudTwy. ETTITTAEOV, TTPOUTTOBETEI T YVWON Kal XPNOIJOTToINGN
TWV XPOVIKWV HOovAdwv, €XOVTOG KOTAVONGEL TNV a@nPnuUEVN Kal UTTOKEIYEVIKN €vvola Tou
Xpovou. To yeyovdg 0Tl 0 Xpovog Oev gival KATI atrTd, ei0dyel QUGKOAIEG 0T JETPNOT TOU Kal TOV
UTTOAOYICHO Tou. H emTagn Twv pabntwy ue emavalapBavoueveg Evvoleg Kal dpaaTtnpIidTNTEG
oTnv Kabnuepivr Toug {wi, UTTOPET va TTOPACYKEl MIa apXIKN EO0IKEIWAN WUE TNV TTEPIOdIKATATA TOU
XPOVOU Kal VO OWOEl 0€ OUYKEKPIUEVES OPACTNPIOTATES WIA XPOVIKA ETIKETA, TTX. «EUTTVAME OTIG
OXTW TO TTPWI Kal TPWWHE OTIG dwdeKA To HeanuépIy. Ouwg yia va yivouv TTARpWS KATtavonTtég
QUTEG Ol QAIVOMEVIKG aubaipeTeg UETPAOEIS TOU XPOVOU, TIPETTEI va Yivel oUvOeon METAEU
MOBNUOTIKWY EVVOIWV- KOl KABNUEPIVWY - KATAOTATEWY, KATI TO OTTOI0 KATAPEPVETAI DIAPOPETIKA
ME TNV eutreipia. H xprion oXoAIKAG AoyoTexviag TTou va TrepIAaUBAVEl £VVOIEC XPOVIKESG, OTTWG TO
KTTPIVY», TO KPETAY, TO «BPAdu» KATT. uTTOpEi va fonbnriael otnv KatetBuvan auTh.

Av kal TTaAaidTEPQ, N OIBACKAAIO TNG WPAG OEV ETTIKEVTPWVOTAV TOOO O€ £VVOIEG OTTWG
Ta OEUTEPOAETITA KOl N EKPPACH TWV WPWV O KAIJaKa 24-Wpou, N eiIcaywyn TNG TEXVoAoyiag
oTnv KaBnuepivh Cwr, PE TN XPNON TTPOOWTIIKWY UTTOAOYIOTWV KAl KIVNTWY TNAEQUVWY, TTOU
KOaT@ KOpov. PETaxelpiCovTal ia- TETola OTTOTUTTWAON TOU XPOVOU, £QEPE QUTEG TIG £VVOIEG TTIO
KOVT@ oTnv KaBnuepIivoTNTA pag, kavovTtag T 81dacKaAia Tng wpag pia JeyaAuTepn TPOKANGCN.

Katd cuvétreia, TO avaloyikd poAd! aTToTeAEl PIa ATTEIKOVION TOU XPOVOU TTEPICOOTEPO
TTpocavaToNiopévn oTn AsiToupyia Tng 6pacng, PTTOPEI va TTaPOUCIaoTEl 0a PETO BIOAOKAAIaG
ME KAIOKWTR duokoAia Kar-Oivel pia TTEPICCOTEPO OTITIKOTTOINUEVN aioBnon Tou Xpovou TTou
TEPVA 0TO PaBdnTr), aTTaAAGCOOVTAG Tov atrod £vvoleg TTOAUTTAOKOTEPEG aTTd 000 aTraiTeital. Eival
MEV TTEPICOOTEPO EEVO OO doun ammod éva Yneiakod, BETel Ouwg yepEg BAoeIg yia pia BabuTepn
KaTavonon Tou xpovou. H didaockaAia Tng wpag amod éva avaAoylkd poAdl Ba Tpémel va
ETTIKEVTPWVETAI OTNV. €THAUCN TWV HOBNOIOKWY OUCKOAIWV TIOU TIPOOGVOQEPAMNE KAl VO [N
TTpofaivel O€ TTEPIOOOTEPO €EVTOTIKEG HEBOOOUG OTTO 000 XPEIAdeTal. YTTAPXOUV TTOAAEG
TTEPITITWOEIG, OTTOU PaBNTEG avTIUETWTTI(ouv BUOKOAIEG TNG KATAVONONG TOU XPOVOU OKOUa Kal
METG TO AnuoTikG oxoAgio. E@doov akoAouBnBoluv GuOTNPATOTTOINKEVEG KAl KAIMOKWTHG
duokoAiag péBodor didackaAiag, ivalr duvaTdv va ouveldnToTroindei cwoTd n évvola Tou Xpovou

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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Kal TNG METPNONAG Tou, €0TW Kal 0€ KOOTOG TNG GUVOAIKNG JIdpKeIag TTou Ba atmmautnBei yia Tn
d1daokaAia auth.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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5 Ymapxouoeg Auoeig

>T1ov Topéa TNG OI0ACKOAIAG TNG WPAG, UTTAPXEl £vag apIBPos QapPoywy TToU PvnuovelovTal
ouxva o€ dIadIKTUOKEG ava@opEG Kal TTEPIAAUBAVOUV EKTTAIDEUTIKA epyaAgia TTou atreuBuvovTal
o€ JaBNnTéG, aAAG Kal KABnyNnTéG. Oa avapEéPOUE Ta TTEPICCOTEPO EVRIAPEPOVTA EPYAAEia TTOU
EVTOTTIOOUE, TTAPOUCIACOVTOG CUVOTITIKA T AEITOUPYIKOTNTA TOUG, YIO VA KOTOAAEOUPE OTO TTWG
OUVEICQEPEI N EQAPHOYN HOG OTNV KATeUBuvon auTr).

5.1 EAAnvépwvo uAiké

Ooov agopd 10 EAANVOQWVO UAIKS, To TTEPIcOOTEPO TTAOUGI0 Bpédnke oTov loToTotTo «lpdaivn
MpiCa», TTou TTEPIEXEl MIa oeIpd aTTd OUVOEOHUOUG Ot eKTTAIOEUTIKA AOYIGUIKA KABe €idoug,
atmeuBuvépeva o PIKPOUG PaBNTEG. 2TOV I0TOTOTTO QUTO A@IEPWVETAI €I0IKOG XWPOS YIa Tn
paBnon TG wpag, 61rou divovTtal GUVOECUOI VIO AOYICUIKA KOl TTAPEXETAI EKTTAIOEUTIKO UAIKS TTOU
utTopel va xpnoipotroinBei ammé daokdAoug. [MapéxovTal OIKTUOKES E€QPAPUOYEG, KOAPTEAEG
e€doknoNng yia Xprion amod Toug KaBnynTég Kal oUvOeopol oTa avaloya- e6A@Ia OXONKWV
BiBAiwv.

Oa TTapPOoUCIacTOUV TWPA OPIoUEVA ATTO TA TTEQICCOTEPO EVOIOPEPOVTA AOYIOUIKA Kal
@UAAa SpaCTNPIOTATWY TTOU EVTOTTIOTNKAV PECW TOU I0TOTOTTOU http://www.prasinipriza.com/:

To karagpepare | Emimogieg 2 amd 2.

|

Eikoéva 1: MNpdéypaupa Tou a@ivel To JadnTr va ToTToBETAOEI TOUG SEIKTEG TOU poAoyioU oTn
{nToupevn wpa, TTapEXEl avaTpo@odoTnon Kai okop. MNnyn
http://junior.imo.gr/games/time/index.html

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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Ma@aive v wpa Boiio (@)

diaokeun: Koopag ABavaoiadng
Eikéva 2: MNpéypappa diaockeuaopévo atrd ayyAdpwvn Tnyn, To o1roio apéxel EAANVIKEG
nxoypa@nuéveg odnyieg Kai {nTd a1rd 1o padnTr va TOTTOBETAOEI TOUG BEIKTEG OTN CWOTH WPA.
Mnyn: http://e-math.eduportal.gr/

Eukaipigg:
EHEBEHEHED
BaBpoi:

4
Amavrnon:

(Y-

Eikéva 3: npé\;pauuu TTAPOOIO UE TO TIPONYOUHEVO, TTEPICTOTEPO TIPOCAVATOAIOHEVO O€
HIKPOTEPOUG HOBNTEG KOl pe SuvaToTnTa OKOP Kal apiBuou gukaipiwy. Mnyn: http://e-
math.eduportal.gr/

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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KAPTEAEZ ME TIZ (IPEE TOY POACIIOY
W DPOUPE THY WRT KATW OO KIDE KIDTEAT
wafloupe Tig kapTEAzg ko Tig Pafoupe oTh gzipd

O W TTF) TEk ST Wi prasinipriza.com
OATXMIATA MASHMATIKA DAPA-POADT

© AR KUp R EBSU X RTagiien 2008 Mo Cmiagn 6w Ty iR R aTIN.
Eikova 4: KapTéAeg TTpog eKTUTTWON YiO SpaoTnpIoTNTA Ao HodnTEG.
Mnyn http://www.prasinipriza.com/

Epyacia

Tiwpa Ba deiyvel o pehdL oo téheg Tou Tagdioy;

ZEKIVIOE OTLS .....conn. .. Tonpwi. Egprtace otn Znaptn HETA and 3 WPES Kal JIoT).

AnAadr] €pTace OTLS ..... KAL HICT| TO HECTIHEPL.

‘Orav n wpa eivat «xai pion», o peydiog delktng (Aerrodeixtng) delxvet to 6.

Rapadsiyuara: @

3 kat piory 6 Kat pior 7 Kat piory

Eikéva 5: Eddagio Tou BiAiou Twv MaBnuatikwv Agutépag AnpoTikou, 61Tou SiISdokovTal ol HIcEG
Kai o1 oA6kAnpeg wpeg. Mnyn http://pi-schools.sch.gr/

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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5.2 AyyAoopwvo uAiko

Ocov agopd TIG ayyAOQwveG TINyEG, MTTOPOUV VO EVTOTTIOTOUV TTEPICCOTEPO EUXPNOTEG
EPAPHOYEG, ME YpaQ@IKG TTePIBAAAOVTA TTIO  €UXAPIOTA yIO TOUG HIKPOUG  pabntég. Oa
TTAPOUCIACOUNE OPIoHEVA AOYIOHIKG TTOU EVTOTTIOAME KAl TTapEXOVTal O €AEUBEPN BIAdIKTUAKN
mpéoBRacn atrd dIGPOPOUGS IGTOTOTTOUG:

Learn to tell time!

11 12 ¢
10 2
9 3
8 playtoleam. corm 4

7 g O

Enter the correct time below, shown on the cloclk abowe.
(Hours between 1 and 12, Iinutes between 0 and 55 m increments of 3.)

Hours:| |I'.ﬂ'jns:| H Enter ][ Mew Clock ][ Ciuit ]

Eikéva 6: To arrAoUoTEPO aTrd Ta EPYAAEIO TTOU CUVAVTAOAME, TTApEXEI SUVATOTNTA
TANKTPOASGYNONG TNG {NTOUPEVNG WPAG Kal avarpo@odotnon. MNnyn http://playtolearn.com/

half past (3

*Jexit (¢) ) Barrett 2004
Eikéva 7: EuxdpioTa XpnOINOTTOIOUHEVT EQOPUOYH, 6TTOU 0 XPROTNG diaAéyel To poAdI TTou Seixvel
TN {nToupevn Wpa Kai £€va Kivoupevo oxédio emifeBaiwvel A SiopBwvel TNV amrdvrnon Tou. MnyA:
http://www.ictgames.com/

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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Best Time : O minutes 45 seconds

STOP
THE

Eikéva 8: Zeipd maixvidiwv pe 6vopa "Stop the clock!"”, 6mou o padnTig avrioToiyigel Ta
AVAAOYIKA HE TO YNPIOKA POAOYIA KAl N ATTOS00T) TOU XPOVOUETPEITAI. ATTOTEAEITAI ATTO TTEVTE
raiXvidia, e Tnv idia dieTragn aAAd auavopevn duokoAia oTig acknoelg. Mnyn:
http://www.osweqo.org/ocsd-web/games/StopTheClock/

O1 epapuoy£EG TTOU TTAPEXOVTAI VI TNV EKTTAIGEUC OTNV AVAYVWOoN TNG WPAG TToIKIAOUV
OTTwG €idape, OPwg Oev  TTaApPEXOUV OoUVABWG BuvVaTOTNTEG MOVTEAOTTOINONG XPNOTWV N
TTPOCAPPOCTIKOTNTAG. Eival apeTaBANTEG oa JIETTAPES Kal TIPOCPEPOUV TNV idIa AEITOUPYIKOTNTA
o€ 6Aoug Toug XpnoTeg. H TTpooéyyion TTou €ueiG akoAouBrioaue oTdXEUE OTN dnuIoupyia JIag
TEPIOOOTEPO EUENIKTNG KAl TTPOCAPHOCTIKAG £QAPUOYAS, ME A€iIToupyieg ANWNnG OTATIOTIKWV
OTOIXEIWV Kal TTapPOoXAS AVTIOTOIXWV CUPPBOUAWY KAl JE GTOIXEIQ TTOU BIAQOPOTTOIOUVTAI AvAAOYQ
ME TIG OMAOEG XPNOTWV TTOU TN XeIpifovTal Kal avaAoya PE Tnv ammédoon auTwv OTIG AOKACEIG

pABnong TNG WPaG.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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6 Tponog mapouciaong Oswpiag ka1 utoadpo

H epapuoyn Tou avatrtuxenke AoITTév, ETTIKEVIPWVETAI OTNV KAAUWN OOKAGEWY OXETIKWY WE TN
MABNon TNG wpag ot éva avaAoyikd PoAOI. ZToxeUEl OTNV €1I00ywyr TOU XPNOTn O QOKATEIG
BaBuwtng duokoAiag, aTnv afloAdynon TG atmddooG TOU KAl OTnV TTapoxr avarpo@oddTnong
yla auTr}. EvowpaTtwvel aToixeia JovTeEAOTTOINONG TOu XPAOTN, EVW TTAPEXE! TTIPOCAPPOCTIKOTNTA
0€ APKETEG ATTO TIG AsiToupyieg TNG. H yYAWooa TTou XpNno1UoTToIRONKE oTa TEOT, 0T dIGACKAAIa
Kal oTn dieTragn ival Ta EAANVIKA.

6.1 H AsiToupyIKOTNTA THG EPAPHOYNS

O TupAvag TNG AEITOUPYIKOTNTAG TNG €QAPPOYASG €ival TO -avaAoyiké poAdl. TpwTapxIKOg
TTapayovtag otn oxediaon Tou poAoyioU ATTOTEAECE N avayvwaolhoTnTa, N TTPOCAPUOCIPGTNTA
Kal n duvardTnTa ETTEKTACNG KAl TTOPAUETPOTTOINONG. TO avaAoylKO poAdI TTOU KATAOKEUAOTNKE
MTTOPEI va TTpocapuooTEl € PEyeBog, @OVTO, TPOTTO EUEAVIONG SEIKTWY, CUMPBOAA yIa AeTTTd Kal
WPEG, Kal va AsIToupynoel Kal oav éva Kavovikd poAdi Oeixvovtag JwvTtavda Tnv wpad. Mrropei
eTTiong va opioTei Tolol deIkTeG Ba @aivovTal. MNa TTapddelyua n. TpExouca uhotroinon Oev
oupTTepIANaUBavEl SeUTEPOAETITA OTTOTE KA O OEIKTNG TwV OEUTEPOAETTTWY Ogv gival opaTdg. ‘Exel
Ouwg UATTOINGEI oTO control kai pTTopei va XpnoipoTroinBei o€ BOavA YEANOVTIKN ETTEKTOAON.

-

Eik6va.9: AvaAoyiké poAdi TTou XpNOIOTTOIEITAl OTTO TNV £QAPMOYR KAl MTTOPEl VA
TTAPAHETPOTTOINOEI.

H e@appoyn &ekivael Pe TNV €1l0aywyr] ToU XPRoTn O€ Mia KEVTPIKN 08dévn. Tnv TpwTn
Qopd TToU €évag XPNOoTNG el0AyeTal oTo TTEPIBAAAOV, KAAEITOI VO TTPAYUOTOTTOINCElI £yypa®n o€
pia €10IK @Opua, OTTOU CUPTTANPWVEI TA CTOIXEIA yIa TO dvouda Kal TO ETTWVUMG Tou, TNV nAIKia
TOU KaI TO QUAO Tou. Kartayxwpei £Triong £va Gvopa XpAoTn Kal €va KWwOIKO.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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‘E€odog

|K6va 10: Bévn €10050u

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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Baoika EToKsia

‘Ovopa: ‘Ovopa Xprjomn:

Enavupo: Kwdikog XprjoTn:

HAuxia: EnaAnBeuon Kedikou:

duAo:

BonBnmika Irongsia

ANO TIC EIKOVEG NPOTIPAC...

‘Exzig Eavakouos yio Tnv @pal

EYypapij Eioodog

Eikéva 11:006vn eyypa®nig XpRotn

21N ouvéxela, o XpAoTng odnyeital o€ pia 086V KAAWOOPIoPATOG TTOU TOU TTOPEXEI HIa
oUVTONN CUPBOUAR yia TO TTWG va EEKIVATEL TNV TTEPIAYNOT TOU OTNV £QAPMOYK|, OTTOU PTTOPEI va
eMAECEl TNV avayvwon Tng Bewpiag yia T pdbnon NG wpag, TV €KTTOVNON €PyAciwyv -
SlaywvIoudTwy TToU atreubivovTal oTo eTTTedS Tou ) o€ XaunAoTepa eTTimeda, KabBwg kal va
TTapakoAouBei Tig OO0 EIG TOU YEXPI TOU TTAPOVTOG.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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DT =T o —— ®
i | O | @ (€
e i

T&oo kaAwonpbeg! Xalpopdt ov o& ExVaPALrw. TTpoTelvw VX pweAeToOVE TO

KepdAxlo 3 KoL 0TY CUVEXELX VX KAVOURE évX Stayvioud. T Aeg;

T~ —— /
—

Eikova 12: Kevpiki 086vn kaAwoopioparog. To Tpoypappa TTPOTEIVEI GTO XPOTN VA MEAETAOEI
10 Ke@dAaio 3 Kal META va KAVEI Eva S10yWVICHA.

O1 xproteg dlaxwpifovral o 4 €mmimeda, TTOU avTaTTOKpivovTal oTn OUOKOAID Twv
aokroewv Tmou Ba KAnBouv va avTiyeTwTrioouv. Na kaBe eTTiTedo XProTn TTAPEXOVTAlI AOKNOEIG
TOoU £mMITTESOU TTOU TOU avoAoyei, aAAd Kal Twv XapnAdTepwy emTedwy. Ta emiTeda SuoKoAiag
TwV aoKNoewv Ba eEnynBoulv avaAuTIKOTEPA APECWGS TTOPOKATW. ZNUEIWVOUNE, TTWG TO ETTITTESO
TOU XPNOTN €ival ywwoTo POvO oThv- EQApUoyn Kai Ox1 oTov id1o, AOyw Tou 0TI Bewphoape TTwg
KATI TéTol0 &€ Ba TTPOCEPEPE KATI OTn XPNOTIKOTNTA TOUu AoyiopikoU. AvT' autou, O XprjoTng
OEXETOI CUCTAOEIG - yIa avAyVWOoN -TwV KEQPOAQiwV TTOU avTIOTOIXOUV OTO ETTITIEDO TOU Kal
EKTTOVNON AOKACEWYV. TOU QvAAOYOU ETTITTESOU.

O1 aoknoeig xwpiCovtal AoITTov o€ 4 etireda duokoAiag. O dIaxwpIoPOS Twv ETTITTESWY
EMAEXONKE CUPPWVA PE TTPOCEYYIOEIG TTOU TTpoTEiVoUV T oTadIaKAS duoKoAiag didaokaAia Tng
WPAg Kal apopd Tn AeTTToPEPEIa TwV ¢NTOUPEVWY aOKACEWY. AVOAUTIKOTEPQ:

o Emimedo 1: O1 aoknoeig apopolv £AEyX0 yvwong akEépaiwv wpwv. O xpnotng
XPEIGZeTal va yVwpPIiCel JOVO TNV OTTEIKOVION OTO POASI Twv WPWV «dWdEKA
aKPIBWGY, «Mia akpIBwe» kal oUTw Kabegng. H Bewpia TTou agopd Ta TTPWTO
eMTEDO PPioKETAI OTO TTPWTO KEPAAQIO OTNV avaAoyn @opua TNG SIETTAPAG.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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G ®©

HATIO HaTio Anootvison "EEodog

TKNONE E

Moio poAai deixvel 11 n wpa;

< MNponyoupsvo EnGpevo >

Eikéva 13: Epwrnua amré diaywvioua TTPWTOoU ETTITTESOU.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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Etritredo 2: O1 aokAoeIg a@opolv EAEyX0 YVWONG TNG WPAG Kal UTTOdIaIPECEWY
oe etimedo TeTdpTOU. O XPAOTNG XPEIAZETAl VA YVWPICEl TNV OTTEIKOVION OTO
POAGI TWV WPWV «dWIEKA Kal TETAPTO», «OWOEKA KAl MIOT» Kal oUTw KaBeEAG.
H Bewpia 1TOU apopd TO deUTEPO ETTITIEDO PBPIOKETAI OTO TTPWTO KAl BEUTEPO
KEPAAaIO oTnV avdAoyn @opua TnG SIETTAPNG.

1 B
m - | & @) o
17 |
B | LD | Y=
AopdTio AmpdTio AwpaTio . :
MehETng Etaoknong | Endoczav Anoouvdson EE0BOG
T wpa deixvel To napakaTw poAor;
[
v N ’
AY 12 /
11 1
~ -
- 10 2 .
— 9 3 —
- 8 &
- ~
7 5
/ 6 \
;
LA BT
‘ Bideca ko evid ‘ ‘ pia nopé TErapro ‘ ‘ Badieka napéd TéapTo ‘ ‘ i al Tpio ‘ ‘ B kal pior) ‘
‘ < Mponyolipsvo ‘ ‘ Enopevo > ‘

Eikéva 14: Epwrnua amrd diaywviopa deUTEpOU emMITESOU.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV



Metamtuyiokr AiatpifA Zouypng lN. AvaoTdaoiog

e Emimedo 3: O1 aokAoeIg agopolv EAEyX0 yVWONG KAl ATTEIKOVIONG TNG WPOG O€
eMTTEd0 TTEVTOAETITOU OTO avaAoyikd poAdl. H Bewpia TTou agpopd 10 TPiTO
eTiTTed0 BpiokeTal ATO TTPWTO, dEUTEPO Kal TPITO KEPAAaIO aTnv avaAioyn edpua
TNG OIETTAPNG.

G ©

Ancouvdeon "Efodog

TonoBeTnoTe Toug deikTeG TOU poloyiol OTIC EQTA NAPA EIKOTI NEVTE.

< Mponyoupevo

Eikéva 15: Epwrnua amé diaywviopa TpiTou emrédou.

o Emimedo 4. O1 aoknoeig TpoUmobEToUV TNV TTARPN YVWOon OTeEIkOvIoNG NG
wpag OTo - avoAoyikd POAOGI, €l0dyouv  OUWG TTEPICCOTEPO  TTOAUTTAOKEG
EPWTNATEIG, TTOU APOPOUV XPOoVIKG dlaoTApaTa. H Bewpia TTou agopd To TETApPTO
etiedo PpiokeTal o€ OAa Ta KEQAAAIQ OTN QOPUA TNG DIETTAPNG.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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B € G ®

DPATIO AwpaTio Awpano
Mehérng EEGoknang Enidooswv

Anooivdeon "Efodog

To APIZTEPO polAdi oraparnoe! e ndon wpa 1o AEZI poAd Ba deixver Tnv idia mpa pe To APIZTEPO;

< Nponyoipsvo Enépevo >

Eikéva 16: Epwrnua amréd diaywvioua TETOPTOU ETTITTESOU.

H Bewpia yia 1n didackoAia Tng wpag - €xer emAeyei amd pia diadikTuokn TTNYRA
TpooavaToAiohévn ot OIOAKTIKA - TNG. avAyvwong - Tou - avaloylikoUu poAoyioU Kail  eival
QATTOTUTTWHEVN O€ OTTAN YAWOOQ, KaTavonTr) atrd OAa Ta TTiTTEda YadnTwy.

O1 KaTnyopieg aOKATEWY TTOU TTAPEXOVTAI aTTO TNV £QAPUOY gival £€1 Kal TTEPIYPAQOVTal
avaAuTika otn Tapdypag@o «MovteAotToinon».

H e@appoyr AoIrév Tapéxel éva aUvoAo attd EpWTNOEIS OTO XPAOTN, OUASOTTOINUEVES
o€ 1€0T TWV 5,10 ) 15 epwTHOEWY TOU £TTITTEOOU TOU KOI AEIOAOYE TIG ATTAVTHOEIG TOU OTO TEAOG
Twv T€0T. MeTd TO TTEPOG TWV TEOT BiVEl Yia YEVIKN €IKOVA TNG aTTOO00NAG TOU, TTAPEXEI CUUBOUAEG
Baolopéveg o auth Kal avaAoya pe TO TTOOO KOAG T KATAPEPE TOV TTPOAYEI, TOU OTEPEI 1] TOV
dlatnpei aTo idlo emitredo. MapdAAnAa TTapéxel SIAPOPETIKN DIETTAPH], avAAoya PE TO QUAAO Tou
XpNoTn, evw agiohoyei TIG pabnolakég Tou OUOKOAiEG, PEOw Tou €idoug Twv AaBwv TTOU
TTPAYHUATOTIOIEI.

6.2 Zevapio xpnong

‘Eva avaAuTIKO gevapio xprong Tng epappoyng Aoimmov Ba ATav 1o €EAG:
O XpAOTNG EICEPXETAI YA TTPWTN GOPA OTNV £QPOpPUOoyr. Agv UTTAPXEl KATaXWPNUEVOG
oTn BAon; oTTOTE CUUTTANPWVEI TN GOPUA EYYPAPAG.
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Baoika EToKsia

‘Ovopa: XpIoTive ‘Ovopa Xprjomn: christine

Enavupo: Kwdikog XprjoTn:

HAuxia: 5 EnaAnBeuon Kedikou:

duAo:

BonBnmika Irongsia

ANO TIC EIKOVEG NPOTIPAC...

‘Exzig Eavaxouosl yia Tnv @pal

Eikéva 17: 006vn karaxwpnong oToixgiwv Tou XpAoTn. OAa Ta Baocikd Tedia Tpémmer va
ouuTTAnpwWBOoUV. Ta BondnTIKA oTOIXEIA SEV CUUTTANPWVOVTAI UTTOXPEWTIKA WOTOCO N
ouptrARpwon TG Bondd oTnVv KAAUTEPN TTPOCAPHOYI TOU TIPOYPAUHMATOS OTIG AVAYKEG — ETTIOUNIEG
TOU XPAOTN.

H XpioTiva €ival TTAéov eyyeypappévn XprnoTng Kal UTTopei va €10€ABEI oTnv Qapuoyn
péow TNG 086vNg €1I06d0U.
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christine
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z|® ¢ o

E€Goknone || Emdooswv Anoocuvdeon

XpLoTiva kxAwonpbeg! Xalpopat oV o& Yvwpldw ortd KOVTK. Att' 6TL KXTEAXPX
dev éxelc Exvakovoel YL TNV WpK.A¢ Eektvrioovpe Aotredv &red TV dpxn! TT&ue
0T0 SwukTLo PeEAéTVC 0T Bewplx Tov KepaAxiov 1.

Eikéva 19: 0086vn utrodoxig

‘Exel nAIKia 5 eTwv Kai dev £XEl EavaakoUaEl yiIa TNV Wpa, OTTOTE KATATACCETAI QUTONOTA
o010 10 emiTedo Kail yI' autd TO TTPOYPAUUA TNG TTpoTEivel va diaBdoel To ke@dAhaio 1. Emiong
«yvwpifovtag» TTwG atreuBuveTal o€ KOPITol, TIPOCapuGlel TN BIETTOPL XPWHATIKA WOTE va gival
o QINIKA o€ €va Kopitol. Metd Aoimtév Tnv utrodoxn, n XpioTiva odnyeital 010 dwPATIO JEAETNG
61ToU TNG TIpoTeiveTal va dlaBdacel To KepdAaio 1.
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Eikéva 20: Kevpiki 086vn Tng epappuoyng. Mpoteivera o-r XPRoTn va peAeTRoel To KepdAaio 1
TTOU OVTIOTOIXEI OTO eTiTTeES6 TOU.

A@ou diapdoel Tn Bewpia, eMOUPET va-EKTTOVAOEI €va TEOT, TO OTT0I0 Ba AvTATTOKPIVETAI
OTO €TMTTEdO TTOU TNG AVATEBNKE KATA OTEPESTUTTO. TO TEOT Ba TrepIAaupBavel 10 epwTnOEIS, OTIG
oTToieg 0 XproTng Ba emTUXEl TTOGOCTO 70%.

Lu»_
N>
Aepamio AwpdTio AwpdTio
Mehérne | FEdoxnonc | Emdboswv GICESTIEE | EEETE
To poAd1 dev deixvel evvia n wpa. Zwoto ) Aabog;
b,
N 12 ’
1 1
N -
<10 P
log 2 -
P -
7 5
/ 6 \
.
LA B
‘ — Adtoc ‘
< Mponyoupsvo ‘ ‘ Endpsvo >

Eikéva 21: Ekmrovnon diaywviouarog oto KepdAaio 1.
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AwmpaTio Awmpario Awmpario Anogivbeon 'EE0BOC

MehéTng EEdoknong EniBooswmv

DDD Tehsutaio Alayowiopa

Xpiotiva, n enidoor} oou aTo T io Siay@viopa fiTav ki AV Kal 0 XpOVOG NOU aPEP®OEC via PEAET ATav

dﬂxmoq, o Tponoq nouw a\rrluermmclaq TO éluvmvlcluu expuwe kaha TG ‘gou. Zuykpl ue To npon P
Blay@viopa, Ta niysg nsplnou To 610 kakd, na\rrm(; va &pag orl unopex; Kal mkumpﬂ Emwx; pepikd AdBn, kupiog kaTavonang o ’@,\
ka1 OE BUOKOA o1 Ep@THTEIC noAAanAn AOYAG LIE £N 60 /o -

5 NAnpomopisg Kpovor
"Qpa ‘Evaping Qpa ARENC Midpksia
Huepopnvia

Awywviopara

EpwThozig
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Apdvor

Pzkdp

ApiBuéc Aiaywvioparog Eninzdo Auckohiag ApiBudg EpaTrosmy BaBpuohoyia

(7 HzuuBouAd Mou

Ta Sev EXEIg foel oTov anammoupeve Babpd kanowa npaypara ot Bewpia Tou Kepahaiou 1. Mia koA enavaAnyn moTteuw Ba o
Bonﬂauas noAi.

(T
L
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(]

Eikéva 22: ATroTeAéoOTO TIPWTOU TEOT.

Eugavifovtal Ta atmoTeAEOUATA TOU TEQT TTOU TTPAYUATOTTOINGE N XPIOTiva, TO CUVOAIKA
oTamoTiké NG yia To KepdAaio 1 kal GUUBOUAEG TTOU apopouv TIG eMOACEIG TNG KAl Ta AdBn oTa
otroia €xel uttoTréoel. Adyw Twv €mMOOOEwWY TNG avePaivel oTo eTTiTTEdO 2. QOTOCO TO TTPOYPANMA
TN GUMPPOUAEUEl va KAvel Jia eTTavaAnyn oTn Bewpia Tou Ke@aAaiou 1 yiaTi avTIAauBdaveral 0TI 0
XPOvog TTou agiépwaoe n XpiaTiva ATav Aiyog. AkoAouBwvTag Tn oupBouAn auti n XpioTiva Ba
peAetioel Eavd Tn Bewpia Tou TTPWTOU KEPAAQiou TTPIV-ouveXioel Kal HEAETACEN TN Bewpia Tou
KegaAaiou 2.

1] B
s O | @ & O
B | O | =
Awpano Awpano Awpano o e
MshETng EEGoxnong EniBoosmv Anooivdeon Egodog

Ta poAbyia éxouv éva peydAo BelkTn yia va Aéel Ta AemTd, Kal ovopdeTal AemTode(KTNG Kal éva HIKPO il
OclkTn yia va Aéel Tnv wpda, kal Aéyetal wpodelkTtng. O wpodelkTng &fval KovTog Kal TAATUg, evw o
AeTITOdEIKTNG HAKPUS KAl AETITOG. .

O Qpodeiktng

O QpodeikTng Aéel TNV Wpa Tng nuépag. ‘Otav peTakiveltal ané évav apiBud oTov emépevo £XEl Tepdael | '
pla wpa. ZTnv emopevn £1kova o wpodelkTng delxvel oTo volpepo 1, AéyovTdg pag o1 n wpa sival pia.

Mponyoupevn ZcAida
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Eikéva 23: O xprioTng peAeTd Tn Bewpia Tou KepaAaiou 1

>Tn ouvéxela Ba eKTTOVNOEl TEOT TOU OEUTEPOU KEPAAQIOU QTTOCTTWVTAG XOMNAN
emidoon. Zuvemmwg, n Xpiotiva Ba utrofifacTei oTo TPWTO E£TTTTEdO KOl Ba- xpelaoTei va
eTTavaAdpel TIG aoKAOEIS Kal T Bewpia Tou KepaAaiou 1.

f ¢ e &

Awparnio Awparno Awpatio
MekéTng EEdoknong || EmbocEwov Anoouvdeon *EEodog ‘

DDU TeAsuTaio Alayaviopa

XpioTiva, n enidoar) cou oro TeheuTaio Slaydvioy I1T€IV kakr). EninAéov, 0 Xpdvog nou a@iEpmosd yia pehétn frav ehaxioTog,
ka1 To anoTéksopa powila va sivan £ TNG IKPAE ae. nou katéBarhec. XpadZerar noAlR Soulsid... Npoonadnas!
ITuykpITIka pE TO Nponyoupsvo Slayoviopa, n Eméoan oou kupavBnks ota idia xaunka eninsda, oiyoupa npoonabnosg "Exaveg 10 o/o 6

ndapa nohka AaBn, kupicng alyxuonc peraft "napa” kai "kar”, ka1 o= SuokoAswav o1 EPOTIOEC NOU anarsiTal unohoyiopog
Kkanolou Xpovikou SiaoTrpaTog.

E MAnpogopieg Xpovol
Qpa Evapinc Qpa AfEng Miapkeia
Huepopnvia

Awywviopata

Epuriiosig
ars
w7

Enineda

a

Xpovor

ApiBpog Alaywvioparog Eninedo Augxohiag ApiBudc EpwTrigswy BaBuohoyia

Pekop

Y7  HzupBouki Mou

H sniboasg oou TehsuTaia EI\ﬂ]I Baitepa )(uunhx; Na aurd nmsum omi To mAuT.spo Ba nTav va SnlﬂTpEll.lEl(; oTo KEI])(]MII) 1. AmBaas kaka T
Bzwpia, )(mpx; va Bialsoal kal 6Tav MOTEVEIC DTI &xa npnsn)luam.sl m]ra}n\n)m kave naki éva Sy pa. N va @Uysic Ta sikoAa AaBn m
‘(

kal nioTeu@ 6T Ba Ta nag noAd kakiTepa auTh TN @opd. Kakij snruyial!

Eikéva 24: Ta amroteAéopaTA TOU XPNOTN €ival ApKETA XaunAd. ‘ETol To rpéypappa Tov
oulBouAgUel yia Ta AdBn Tou Kal TOV ETTaVA@EPEl OTO €TTiTTESO 1.

‘ET01 n XpioTiva eTavaAauBavel va TEOT TOU TTPWTOU KEQAAQIOU KAl GUYKEVTPWVEI OKOP
100%. To TTpoypappa TNV CUYXaipel Kal TNV ETTAQEPEI OTO DEUTEPO ETTITTEDO.
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Awpario Awpatio Awpario a .
MehETng EEGoknong Eniboosmv Anogivdeon Egodog

Teheutaio Ayoviopa
DUU eovion

Xpmwﬂ n snidoon gou aTo TeAeuTaio Slayowiopa nrav upla'rn EminAfov, o Xpovoc nou ﬂl])IED[n)GSC yia pekéTn nTﬂv APKETOG,
nou dsixva 6T n npl)anaﬂsm oou (]V'I'(]uEIBET(]I FUVEXIOE v kakn npoonaBsia! Juykpmika ps To npunvuuusvu
Glﬂvm\nﬂpn, n BeAtimon sivar kam napandve and agBnTi), ka1 auTo avnikatonTpileTal oTa anotshégpara. Tuvexios Eron! 100 o/o
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Pzkép

\_'/ H ZupBouki Mou

IETa TeheuTaia SiaywviopaTa, Ta £xag nds apkeTd kaka kal nioTedw 671 eioal nAéov ETolun va nepaoei; oTo KepdAaio 2. Ta anotehéopatd aou Ba N
frav aképa kaAUTEpa av OOUV NI NPOTEKTIKN kal guykevT popévn. Npoonabnoe oo péAhov va anoqiye; Ta elkoha AdBn. Kakf Enruyia? m
S

o2
-

Eikéva 25: Apiotn BaBpoloyia oto TeoT emiTréSou 1. Npoaywyn oTto emiredo 2.

TeNka n XpioTiva eE€pxetal atrd TN €@appoyr, dlatnpwvTag 1o TpiTo emiedo. Edv
OUYKEVTPWOEI TO ATTAITOUUEVO TTOC0QTSO 0pBWV atravTioewy, Ba avéBel €miTed0 OTO ETTOUEVO
TE0T TTOU Ba ekTovAoel. OTtav 0 xprioTng e€EABEI atTé TNV e@apuoyr] Kal ETTOTPEWEN apyOTEPA, TA
oToIxEia Tou €xouv arroBnkeuTel oTn BAon Kal UTTGPXEl WVAUN Yo TNV ommédoon Kal TIG
poBnolokég OuakoAieg Tou. EdQv  pdAioTa  oupTtAnpwaoel TGN éva TEDT, TTAPEXETAI
avaTpoPodOTNON OXETIKA WE TNV ATTOdOCN TOU Of OXEON ME TNV TTPONYOUMEVN QOpPA TTOU
OUPTTANPWOE TEQT.
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7 YAomoinon
7.1 NMapouciaon TG ePAPHOYAS

MNa tnv vlotroinon NG e@appoyng emAExOnke TTepIBAAov .NET Kkal ouykekpiyéva . n yAwooa
TTpoypappatioopol C# ato gpyaieio avamruéng Microsoft Visual Studio 2010 Kol TO OXECIAKO
ovoTtnua dlaxeipiong Baoswv Aegdouévwv Microsoft SQL Server 2008 R2. - Emiong yia v
oxediaon NG SIETTAQPNG WE TO XPAOTN XpNnoipoTroinénkav Ta components NG DevEXpress.

H e@apuoyry A€itoupyei TOTTIKA OTOV UTTOAOYIOTH] TOU XPAOTH, TTAPEXOVTAG Mid
TTPOCAPPOOTIKA SIETTOQN, UE AEITOUPYiEG PovTeNoTToiNONG yia Tov idlo. H dopun TnG epapuoyng
Aoirév, TrepIdapdavel pia Baon oe SQL, pe Tnv oTroia ETMIKOIVWVEI N SIETTAPR Kal TIPOYUATOTTOIE
TO (nToUpevo apIBPO epwTAoEwY yia KABe xprnoTn, agloAoywvTtag Tnv - TTpdodd ~Tou Kal
TTapéXovTag avaAoyeg oUPBOUAEG aANd kal avadAoyng BUCKOAIQG EpWTATEIG.

7.1.1 To NegpifaAAov YAomoinong

To Microsoft .NET Framework cival éva 1TAaiolo AoyiouikoUu TTou givair diaBéoipo atré didgopa
AEITOUPYIKA cuoTApaTa Kal TTpoidvTa Tng Microsoft.  MNepiAapBaver pia 1diaitepa  Peydin
BiIPAI0BAKN KAGoewv og cuvnBIouEévVa TTPOYPAUUATIOTIKA TTPORAUOTA KAl IO EIKOVIKF WNXavh
TToU gival o€ B€an va dlaxelipPiCeTal TNV EKTEAEGN TTPOYPANPATWY YPaUUEVa €IBIKA yIa TO TTAQiCIO
autd. O1 €ToIgeg KAAOEIG TTou  atroteAolv TN Bacikr) BIBAIOBAKN KAGCEwv Tou TTAQIgiou
KOAUTITOUV €va peEYAAO €UpOG TTPOYPAPUATIOTIKWY OVAYKWY OE JIa TTANBwpPa TOPEWV TTOU
oupTtrepldauBdvouv Ta €EAG: interface, data access, database connectivity, cryptography, web
application development, numeric algorithms kai - network communications. H BiBAIoBrkn
KAGOEWV XPNOIYOTTOIEITOI ATTO TTPOYPAUMATIOTEG TTOU - TH OuvOUAlouv e To OIKO TOUG KWOIKA
TTPOKEIUEVOU VA AVATTITUEOUV EQAPOYEG.

Mia até 11g kaivotopieg Tou .NET Framework givar To Common Language Infrastructure
(CLI). ZkoT1rdg TOUu €ival va TTapéxel PIa TITAAT@OPUA OUSETEPN O YAWOOEG TTPOYPANUATIONOU YIa
TNV avaTTuén Kal €KTEAECN €QAPUOYWY CUMPTTEPIAANPBAVOVTAG OUVAPTACEIS yia Tn dlaxeipion
eCaipéoewy, TN GUAAOY «OKOUTTIOIWV» Kal TNV aoPAAEIa.

H C# c¢ivai pia 1oAudidoTarn  yAwooo TTPOYPAUMATIONOU  Kal  TTEpIAaPBAveE
TTPOYPAMMOTIOTIKEG TEXVIKEG OTTWG 0 dounuévog, ONAWTIKOG,
ouvapTNOIaKOS , generic ,  QVTIKEIMEVOOTPEPNG TTPOYPAUMUATIONOG. H C# Bewpeital TTwg eival
Mia 1oxupn, atrAr, JovTépva, YEVIKAG XPrONG, OVTIKEINEVOOTPEPAS YAWO OO TTPOYPAUUATIONOU.

7.1.2 AvTikeipevooTpe@ng MNMpoypappariouog

AVTIKEINEVOOTPEPNG TTPOYPANMATIONOG OVOUAZETAl VA TTPOYPAMMATIOTIKO UTTOSEIYUA TO OTTOI0
eJpaviotTnke oTa TEAN TnG OekaeTiag Tou 1960 kai kaBiepwbnke Tn Oekaetia Tou 1990.
AvTIKATEOTNOE 0€ PEYAAO BaBuod To TTapadoaiakd UTTOOEIYUA TOU BOPNKEVOU TTPOYPAUUATICHOU
EVW TTPOKEITAI yIa JIa peBodoAoyia avAaTITUENG TTPOYPAUUATWY OTTOU O XEIPIOUOG OXETICOPEVWV
0edopévwv Kal Twv SIadIKACIWVY - TTOU ETTEVEPYOUV O€ auTd yiveTal atrd Koivou, Jéow Piag doung
oedopévwv TTou Ta TTEPIBAAAEL WG AUTOVOWN OVTOTNTA PE TAUTOTNTA KAl OIKA TNG XAPAKTNPIOTIKA.
AuTr n dopr dedouEVWY KOAEITAI AVTIKEIYEVO KAl ATTOTEAEI TTPAYMATIKO OTIYUIOTUTIO OTN MVAMN
evog ouvBeTou, Kal MOAVWG 0pICOPEVOU OTTO TOV XPrioTn TUTTOU OedoPEéVwY TTOU ovouddeTal
KAdon. H kAdon Tpodiaypdeel T0c0 dedouéva 600 Kal TIG O1adIKATIEG Ol OTTOIEG ETTIOPOUV ETTAVW
TOUG. AuTr UTTAPEE KA N TTPWTOPXIKA KAIVOTOUIO TOU QVTIKEIMEVOOTPEPOUG TTPOYPAUUATIONOU.
Y116 auTo TO . TIpiCcPa PTTOPED va oploTei yia TTpodiaypadr doung ammobrikeuong n oTroia
va TTEPIEXEI TOOO IDIOTNTEG OO0 Kal TTPAEEIG i XEIPIOPOUG ETTAUTWV TwV 1810THATWY. AfloonuEiwTo
givalr 0Tl Ta avTIKEiPeva KaTaAQUBAvouv XWPO OTn PVAUN TOU UTTOAOYIOTH &vw Ol KAAOEIG
atroTeAOUV aTmAWwG «kaAouTmay. O1 arTieg TTou wlnoav oTnv avATITUEN TOU QVTIKEIUEVOOTPEPOUG
TIPOYPAMMATIONOU ATaV Ol idlEG PE QUTEG TTou odrynoav oTnv avamTtuén Tou Oounuévou
TTPOYPAMMATIOPOU TT.X. EUKOAIO CUVTHPNONG, OpYyAavwong, XEIPIOPOU KAl ETTAVAXPNOIYNOTToINONG
KWOIKA PEYAAWV Kal TTOAUTTAOKWY £@ApUOYWV. TEAIKA OPWG N AVTIKEIUEVOOTPEPEIA ETTIKPATNOE
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Kal ouvexiCel va emmkpatei kKaBwg ATav oe Béon va avTomeCéABel O TTPOYPAUMOTA TTOAU
MEYOAUTEPOU OYKOU Kal TTOAUTTAOKOTNTOG.

2NUAVTIKO XaPOKTNPIOTIKG TOU QVTIKEINEVOOTPEPOUG TTPOYPANKATIONOU gival €TTiIONG N
évvola TNG KANPOVOUIKOTNTAG. KANpovouikdTNTA ovouddeTal n 1810TNTA TWV - KAGCEWV va
eTTEKTEIVOVTAl OE VEEG KAAOEIG, pnTA dNAWMPEVES WG KANPOVOUOUS (UTTOKAAOEIG N BuyaTpIKEG
KAGOEIG), Ol OTToieg MTTOPOUV va ETTAVAXPNCIMOTIOINCOUV TIG WETORIBACIUES PEBODOUG Kal
I010TNTEG TNG YOVIKAG TOUu KAAOEIG aAAG Kal va TTpoocBEcouv OIKEG TOUG. ZTIYMIOTUTTA TWV
Buyatpikwv KAGoewv pPTTOpoUV va XpnolyotroinBouv OTTou  ATTaIToUvVTal - OTIYHIOTUTIA. TWV
YOVIKWV (e@bdoov n BuyaTpiki eival katd KATTolov TPOTTO Mia TTo €CEIDIKEUPEVN EKOOXN TNG
YOVIKNG), aAAG TO avTioTpo@o dev 1oxUel. Mapddelyua KAnpovopikéTNTas gival hia yovikr) KAGon
Vehicle (FOxnua) kai o1 dUo o e€eIdikeupéveg uttokAdaelg Tng Car (=AuTtokivnTo) kai Bicycle
(=ModnRAato), ol otroieg Aépe 6T "kKAnpovououv" atmd auTrv. MOAAATTAR KANPOVOUIKSTNTA €ival N
OuvaToTNTA TTOU TTPOCPEPOUV OPICHEVESG YAWOOEG TTPOYPAUUATIONOU. Wia KAGON va KAnpovoyEi
TAUTOXPOVA ATTO TTEPICOOTEPEG ATTO Hia YOVIKEG. ATTO pia UTTOKAAON PTTOPOUV va TTPOKUWOUV
VEEG UTTOKAAOEIG TTOU KANPovououv atrd auThyv, HJE ATTOTEAEOPO pia 1Epapyia KAGCEwV TTou
ouvoiovTal PETAEU TOUG "avd yevid" e OXEO€EIG KANPOVOouIKOTATAG.

7.1.3 DPoppeg

To oxedIaoTIKO TUARUA TNG €QAPMOYNG atToTeAEiTal AT 6 BACIKEG POPUES, TTOU GUYKPOTOUV OAO
TO TUAMA TNG DIETTAQPNG. AUTEG Ol POPEG €ival oI €EAG:

» H @opua €106dou (frmLogin.cs) agopd atnv -00dévn €10660u Tou XPAOTN Kal oThv 086vn
EYYPAPAG.

|K6V0( 26: xebiaan NG POpuag el06dou, Login Screen

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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Baoka EIToisia

‘Ovopa: ‘Ovopa XprioTn:

En@vupo: Kwdikog XpijoTn:

HAuncia: EnaAijBzuon Kodikoo:

diAo:

» H kipia eopua (frmMain.cs) O106€Tel TIG BACIKES ETTIAOYEG TTEPINYNONG OTNV £QAPHOYI| KAl
@INoevel OAeg TIG AAAEG POPUES TNG eQapuoynG. ‘Exel uhotroinBei skin controller £T01 woTe va
MTTOPEl va TTPOCOPPOOCTEI N EUPAVICT] TNG, OANG. KAl TWV QOPPWYV TIOU TTEPIEXEI OTIG
ATTAITACEIG TOU XPNOTN.

Eikéva 27: Zxediaon Tng @oppag e106d0u, Registration Form

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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Eikéva 28: ixsbiqon NG KUpIag @OpUag. ATroTEAEI TO SoxEio yia OAEG Tig uﬁéXoms} (péppag.

» H @oppa peAétng (frmStudyRoom.cs) gival To TepIBAAOV PEAETNG TOU XeIpIoTh. DIAogevei Ta
KEPAAQIQ TTPOG AvVAYVWOT CNUEIWYVOVTAG AUTO TTOU TTPOTEIVEl N yovTeAoTtroinon. ETAéyovTag
KATTOI0 aTTd auTA ed@avideTal n Bewpia TTOU avTIOTOIXEI € AUTO TO KEQPAAAIO KAl EEKIVAEL N
METPNOT TOU XPOVOU PEAETNG VIO TO CUYKEKPIUEVO KEPAAQIO KOl TOV OUYKEKPIPEVO XPHOTN.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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ETTEL e S
| ¢ @ ©
Mﬂé"'ﬂ( Eiéox;wnc Enl&')t’r:mv *EE0doG

-

Eikéva 29: ®éppa peAétng. Epgaviovran Ta S100£cipa mpog Aém Kacpd)\oua. Mg KOKKIVO
ONMEIWVETAI AUTO TTOU TTPOTEIVETAI AT TN PovTeAoTroinon.

o P )
1 & & ©)
Awpario AwpaTio AwpaTio ‘EE0D

MsAETng ESGoknong Endocs@v

To Tlpéowmno Tou PoAoyioU

Ag ovopddoupe Tn UTIPOOTIVA £MIPAVEI Ao £va poAdl TTpéowTo. @a HIAooUls yia Ta S1d@opeTIkd pépn X
TOU TIPOCWTIOU £VOG pohoyiou. PI§e pia paTid og auTh Thv £Ikdva.

Ta kékkiva onpdadia xwplCouv To podl og 12 Turiparta. KdBe pépog elval pia wpa.

TToAAd poAbyia éxouv évav apiBud H éva ouppoho 3lTAa ot KABe arpa, yia va sival o £UKoAo va TEIg
THv Wpd. ZNUEIWaTE 6TI 0 dp1Bpég 12 glval mavra oTnv kopuH kai ol apiBpol 1 {we 11 pplokovral yopw

Mponyoupsvn Z=Aida

Eikova 30: ®oppa peAéTng, n Sigragpn avayvwong.

» H @odppa e€¢aoknong (frmPracticeRoom.cs) uAotroiei 10 TrepIBGAAOV €vOg dlaywvioPaToG.
AIQTUTTWVEI TIG EPWTACEIG KAl EQOCOV AUTEG UTTAPYOUV TIG SIBECIPEG ATTOVTAOEIG.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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o | @

Mehétng || E€aoknong | Emidooswv

2

Eninedo Aiaymvioparog:

@B e

MsAETng Efdoknong | Endooswv

Moio poAd: Beixvel pia n wpa;

< Mponyolpsvo

Endpsvo >

Eikova 32: ®oppa e§doknong. Aietragn diaywviouarog

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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» ®oéppa oramoTikwy (frmStatisticsRoom.cs). OTITIKOTTOIEI Ta atTToTEAéOPATa TOOO TNG MEAETNG
NG Bewpiag 600 Kal AUTE Twv dIAYWVICUATWY PE TPOTTO GIAIKO TTPOG TO XPNOTN KAl EUKOAO
avTIANTITO.

®

"ESodog

1a Tnc u\xpnc npcmnu

ZuykpITIKG nyouy yaviopa, N £niboot) o = Bia xap
ndpa nohha Aabn, kupieg xum\mnong ka1 o SuokOAEWav o1 EPWTIOEI; NoU unmmml uncw,\cwmucwc KANOIOU XPOVIKOU
SiaaThaToc.
5 - Tono EpwTiiosmv Tino AaBov
maywviopara | NoAkankfic Enthoviic - Emhoyic Exsvac Teviici AGn - Katavénanc
@ TloAAanAfc EniAoyii - EmhoyEg Keipdvou Oomicl (0%) Eiyyuon pikpot - peydAou Seikrn 0and 10 (0%)
. KoTaokeuaoTiki - PUBpon ‘Rpag ooTicl (0%) Elyxuon peTakl svvoiby “napd” - "kai"
EpuTRoeig
f‘\ 0omig3 (0%) Aabn nov agopolv Sipkein 3ané 10 (30%)
7 R G- B S e e e 0ané 10 (0%)
Eninzda
Avorréc EpmTioe Avayveon Tou epodeikTn Dané 10 (0%)
@ OpBoypapiki Addn 0ané 10 (0%)
Xpovor
Pekdp
H ZupBoukri Mou
avaknwn moTe
na@¢ Ba Ta nnyaivag
pEhhov va anoglysi; Ta
c-Au Auﬁn

Eikéva 33: ®éppa otatioTikwyv. Mapéxel feedback yia To TeAguTtaio diaywvioua kol GUUBOUAEG yia
TO TTWG TIPETTEI VA KIVNOEI 0 XpOTNG aTTé TWPa Kal 0TO €§AG.

» H @bépua pubpicewv (frmSettings.cs) Tapéxel oto xpAoTn Tn duvardtnTa va PETRAAAEI TN

AgIToupyia Tou TTPOYPAMUATOG, VO TPOTTOTTOINCEl TNV EUPAVION TOU, Kal va aAAAEEl KwdIKOUG
TTPOoRacnG.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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PuBpigaig

Awaywviopata

Eikéva 34: ®éppa pubuicewv.

H Aegitoupyikétnta Tng C# Trapéxel - Tn- duvarotnra eAéyxou oupBaviwv  orav
TTPAYHUATOTTOIEITAI OTTOIOdATTOTE aAAQY TTAVW. € [ia @opua. ‘ETol, €xouv TTpoBAe@Oei oevapia
XpAong yia kaBe mOavd yeyovog aAAnAouxiag ocupfdviwy, TTAPEXOVTAG KOl TOV QVTIOTOIXO
ENEYXO OQOAMATWY EVOWPATWHPEVO -OTIG dUVATOTNTEG KABE pdpuag. 'ETol eaocpalideTal Kal n
akepaIdTNTA TNG BAoNG dedopévwv KaBWG Ta TTPOG eloaywyr| dedopéva TTapdyovtal péoa atrd
TUTTOTTOINUEVEG B10BIKATIEG KAVOVIKOTTOINGNG:

7.1.4 Bonénmikég BiBAioOnkeg kai Custom Controls

> H BiBAIo®Rkn Utils

H BiBAoBAkn “Utils” eivar pia peydAn oulhoyry amd kAdoeig, peBodoug, objects, interfaces,
€nums Kal resources TIoU XPNOIMOTIoIOUVTal ME MEYAAN ouxvoTnTa amod Tnv €QApPUOYN
UAOTTOIVTAG HEYAAO TUAMO TNG AEITOUpyIKOTNTAG Kal Twv SIadIKACIWY TTOU €KTEAOUVTAl OTO
Tapacknivio. MNapokdrw emeényolvTal CUVOTITIKA OI TTIO ONUAVTIKEG OTTO QUTEG:

e AdviceGenerator: Eival n yevvATpia CupBoUAWvV Kal yevikOTEpa OAOU Tou
feedback 1mou TTapéxeTal o€ pop@n KeipEvou. AlaBETel pia GUAAOYT aTTO PEPIKWG
TIPOKATOOKEUAOUEVEG TTPOTACEIG KaI OTTolo OTIYMN TNG ¢ntnBei, dnuioupyei pia
MIKPR TTOPAYPaA®o HE VONUG TTOU QVTOTTOKPIVETAI OTNV €IKOGVA Tou XpAOTn. Av
Kal Ummdpxouv €rtoiga templates, o1 TeAIKoi ouvduaouoi TTou JTTOPOUV va
dnuioupynBoUv gival apkeToi WOTE N AgIToupyia auTrg TNG KAAONG va PTTopEi va
BewpnBei atroAUTwWg duvapikh. Emiong 10 feedback Tou Trapéxelr eival o€
Cwvtavo xpovo. lMNa Tapadeiyya av o xprnotng kavelr éva dlaywvioha OTo
emimedo 1 kar TpofifacTei oTo €TTTTEdO 2, PE TO TTEPAG TOU dIAYWVICUATOG O
XEIPIOTNG Ba BAETTEI CUPPBOUAEG TTOU QVTATTOKPIVOVTAl OTO €WG TWPA ETTITTEDO
Tou (1) KaI KOTO CUVETTEIO OTO OIAYWVIOUO TToU POANIG OAOKARpwae. Av OPWG
emavéNBel kal {nTRoel cuPBOUA yia 2" @opd TIPOPAVWIS £ival CWOTOTEPO VA

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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Tou 00B0Uv CUMPPBOUAEG OTO TTWG va Kivndei atmo €dw Kal TTépa Kal Karta
OUVETTEIO VA apopoUV OTO VEO TOU ETTITTEDO (2).

e Answer: Eival TO avTIKEiJEVO TTOU QVTITTPOOWTTEUEI MIA OTTOIABNTTOTE ATTAVTNON
o¢ pio epwTnon. ZXeTiCeTal AoimTév [E TNV €PWTNON OTNV. . OTToid QVAKEI,
avagépeTtal oTov MOavo TUTTO AaBWYV TToU HOVTEAOTTOIET 1] ava@EpEl OTI TTPOKEITAl
yia T owoTh amdvTinon, Kal QUOIKA €XEl KAl TO KEIPYEVO TNG ATTAVTINONG TToU
agpopd OTov TPOTIO e TOv OTToio auTh Ba OTITIKoTToINBeEl OTO XPNOTN (av N
epwTnon gival TTOAATTANG €TTIAOYNAG) A TOV TPOTTO PE TOV OTT0i0. Ba dlaoTaAUPWOET
pe TNV atrédvTnon 1mou Ba dwaoel 0 XpnoTng (o€ pia epwinon dAAou TUTTOU).

e ClockParams: Eival pia KAGon 1Tou €UBUVETAI VIO TIG TTOPAUETOUG TTOU TTPETTE
€ite va AngBouv atrd To control Tou poAoyiou, €ite va oTalouv. TTpog auTd. Mépa
atrd TIG TIUEG YIA TO PIKPO Kal TO PeyAAo BeikTn utropel va AGBel Kai pia TIPn yia
XPOVIKO dIAoTNUA TNG NUEPAG OTO OTTOI0 AVAKEI N CUYKEKPIUEVN Wpa (TTPwi,
MeEoNUEPI, ATTOYEUNA, BPABU) Kal VA TO OTITIKOTTOINCEl GTO. POAOI.

e Question: ‘Eival TO QVTIKEIPEVO TIOU QVTITTPOOWTTEUEl pia epwTnon €vog
dlaywvioparog. Mépa atmmd 10 dlaywvIoUa 0TO OTT0I0 AVAKEL, £XEl 1810TNTEG YIA
TOV TUTTO TNG, TO KEIPMEVO (EKQUIVNON) Kal TIG TNOAVES TTAPANETPOUG TTOU UTTOPET
va AdBel, kai diabétel peBOdOUG yiIa  va dnuIoUPYNOEl BUVAUIKA TIG TOAvEG
ATTAVTACEIS TNG EQOCOV gival epwTNON TTOAAATTARG €TTIAOYNG. TEAOG diatnpél Ta
OTATIOTIKA YIa TO XPOVO TTOU aTTacX0Ance 10 XpAOTN BonbwvTag atnv e€aywyn
TTOAUTIMWY CUPTTEPOACUATWV.

e Randomizer: Mpokeital yia Eva oUvoAo peBddwy TTou €xouv gav oTOXO0 Thv 600
T0 OuvaTdv KOAUTEPN TUXQIOTTOINON OTIG €TMAOYEG TOU TIpoypAuuaTog. lMa
TTapadeiypa 0 Ba ATav CwOoTO ato TIG TOAVES ATTAVTHOEIG MIAG £PWTNONG N
owaoTH amdvtnon va eival Tavta n éeutepn. ‘ETo1-€xouv uAoTToINGEi TECOEPIG
pEBoGOI TTou €€acaAiCouv OTI - o1 €TTIAOYEG, OTTOU QUTEG gival aTTapaiTnTeG Ba
gival 600 TIo Tuxaieg yivetal. Tpelg ammd auTtég ival TNG popeng Shuffle dtmou
0edopévng Miag oUANOYAG QVTIKEIPEVWY TTPOYUATOTIOIEI METABEON QUTWV O€
Tuxaia oeipd. Kai pia givalr Tng pop@rc SelectRandomN o6trou dedopévng Hiag
OUA\OYNAGS avTIKEIEVWY KOAEITal va €TTIAECEI O€ Tuxaia ocipd KA&TToIa aTrd auTA
TA QVTIKEIPEVA.  ZUXVA XPNOIMOTTOIEITAl GUVOUAOHOS QUTWY TWV CUVAPTHOEWY
(WOTE TO ATTOTEAEC A VA gival TTPAYMATIKA TUXaio.

Settings: H KAGon 1Tou uAoTToIEi TIG PUBICEIG TOU TTPOYPANMATOG.
StudySession: Eivar 10 avTiKeiyevo evog session peAETNG. Alatnpei TTAnpogopia
yla TO TTOI0G XProTnG HEAETNOE MO KePAAalo, TTOGO Xpovo agiépwaoe. Kal
€UBUVETOI' yIa TNV KATOXWPENGON TwV OVTIOTOIXWV OTATIOTIKWY OTn  Bdon
OedOPEVWY.

e Test: Eivalr To avTIKEinEVO TTOU avTITTIPOCOWTTEUEl £va diaywvioua. MNépa atrd 1o
ETTITTEDO OTO OTTOI0 AVAKEL, KOl TIG TNIOAVEG TTAPAUETPOUG TTOU UTTOPEi va AGpBel,
O1a0éTel uEBGOOUG yia  va dnuioupyroel OUVAMIKA TIC €PWTACEIC TTOU TOU
avrkouv. Eva diaywviopa dnuioupyeital KAt amaitnon Tou XpARoTn Kal TTapoAo
TTOU n dnuioupyia Tou gival OUVANIKA, TTPETTEI VO aTTOBNKEUTEI Gav TTANpo@opia
METG TN AAEN TOU, WOoTe va eCaxBouv oTamioTika atrd auTo. ‘ETal 6An n xprioiun
TTANpo@opia arrodnkeveTal aTn BAaon dedopévwv oe Pop@r) xml.

e TestEvaluator: BaBuoAoyei kai aiohoyei éva diaywviopa. MpayparomoiwvTag
Kal TIG aTTAPQITNTEG CUYKPIOEIG JE TTpoNyoUuEva diaywviouaTa.

e TestVisualizer: Eivar n yépupa petafl Tou avTikelyévou Test kai Tou user
interface. EuBUvetal yia Tn duvauikni axediaon Twv controls TTou dla@épouv atTd
£PWTNCN O€ £PWTNON KABWG Kai yia TNV TTAorynon péoa oTo test.

e _User: 0 xpotng Tou TTPOYPANPATOS YUPW OTTO TOV OTTOIO TTEPIOTPEPOVTAI KAl
TTIPOCAPPOZovTal Ol UTTOAOITTEG KAAOEIG WWOTE va TOU TTapacyedei 600 TO duvaTdv
KaAUTEPN PMaBNOIaKA ePTTEIpIQL

e VisibilityFunctions: MéBodor TTou @povTifouv yia TV eP@Avion/amokpuyn Twv
QOopHwWY — TTaIdIV PEoA oTNV KUPIA QOPA.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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> PoAol

To avaloyikd poAdi (project AnalogClockControl) dnuioupynOnke cav custom control oe visual
basic. AauBdavel TTapapeTpik& €10000UG yia TIG TIWEG TOU MIKPOU Kol TOu HEYGAou O€ikTn
ed@aviovtag Tnv avaloyn wpa. To output autoU Tou project €ival éva apyeio SUVAUIKAG
BiBA0BAKNG  (.dll), TO OT0i0 JTTopEl va YpnolgoTroindei ammd  OTToIadATIOTE - YAWOoa
TTpoypappatiopou Tou .NET Framework. Xpnoigotrolgital dnAadi agav ave¢dpTnTo component,
TTOU EVOWWOTWVETAI O€ OTTOIOdNTIOTE project. Me Tnv TTPoaBnkn evog. timer pmopei va yivel
OUVAMIKO Kal VO AEITOUpYEr oav Kavovikod poAdl, evw gival TTARPWG TTpocapudaoiuo o€ péyebog
Kal xpwuatd. MpwTtapxikdg oTdX0G ATTOTEAEI N AVAYVWOIUOTNTA KAl N €uXPNOTIa Tou. poAoyiou
Kal €TMAEXONKE N KATAAANAN oxediaon, WOoTe va gival UBIAKPITEG Ol AETITOPEPEIEG OE ETTITTESO
AETTTOU, aKOMA KAl OTA PIKPA JEYEDN poAoyIwv.

©) Gradent Bush () Soid Bush () Hatch Bush @ Linear Gradiert Brush ==l

AccessbleRole Defauit

Appearance
BackColor [ ComflowerBiue
o

BackgroundimageLayout Stretch

BorderSiyle RoundFixedSingle
Cursor SizeAll

Fort Microsaft Sans Serf’; 8,250t
ForeColor ite
FrameColor Il ActiveCaptionText
Right ToLeft No

UseWaitCursor Fake
Behavior

AlowDrop False
AutoVaidete EnablePreventFocusChange
ContextMenuStrp (none)

Enabied T
ImeMode NoCortrol

u]

Running Te
Tabindsx 0

TabSiop Te
UpdateFrequency 10

UtcOffset 02:00:00

Value 19/2/2011 104
Visible True

H Data
(DataBindings)
Tag

AutoScrollbangin 0:0
AutoScrollMinSize (2]

AutoSize Ise
AutoSizeMode GrowOrly

Backgroundimage
The background image used for the cortrol

Eikéva 35:Custom Control kai TrTapdueTpol — I1I8160TNTES YIa TO avaAoyikd poAol.

O1 d¢eikteg. Tou pohoyiod oxedidlovTal O TTPAYUOTIKO XPOvo, TTAvw ot éva cUoTnua
TTOAIKWV CUVTETAYMEVWY, HECW KUKAIKWYV ETTIMEPOUG PETATOTTIOEWV Kal OXEDIAONG YPANMWY Kal
apiBuwyv oTIg avaloyeg B¢oeig. Me atrAouoTepa Adyia, diaxwpifoupe Tov KUKAO o€ 60 ioa pépn,
KOl METPWVTAG TIG MOIPES, OXEDIACOUPE MIKPEG KOl PEYOAUTEPEG YPOPMPEG, avaAoya PE TO av
BpiokouaoTe o BEon. AeTTOU | TTEVIOAETITOU, evw OTTOTE XPEIAdeTal N ekTUTTWON apIBuoU,
Oivoupe evioAn oxediaong oupBolooeipdg TTAvw OTO POASI KaI T MPETOTOTTICOUNE €AAPPWG,
woTe va Bpebei atnv avaAoyn B¢on.

7.1.5 Baon Aedopévwy - Mivakeg KAl CUTXETIOEIG

H Bdaon dedopévwv NG €papuoyrg atroTeAei TTOAU Bacikd oToixeio TNG AEIToupyIkOTNTAS TNG,
EMTPETIOVTAG TNV, AvAKTNON €PWTACEWY, TNV avAAUCn OTATIOTIKWY OTOIYEiwV Kol TN
MovTeAoTToinon Twv xpnotwv. 210 didypappa @aivetalr 1o Aoyikd didypauua Tng Baong, Tou
TTAPEXEI TIG CUOXETIOEIG HETAEU TWV TTIVAKWY QUTNG.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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¥ StudySessionID
¥ SettingsID UserID

QuestionMumber Chapter
ChoicesNumber StartTime
TestNumber EndTime
SkinMale
SkinFermale
SkinAdmin

ErrorType *
¥ ErrorTypelD
Description

QuestionLevel *
¥ QuestionLevellD
Description @= ¥ UserlD
UserLevellD
ErrorAnswer * Userlame

¥ ErrorAnswerID Password
QuestionID Firstharme

ErrorTypelD LastMame
Answer

Sex

T QuestionID
QuestionLevel
Question TypelD
QuestionText
ParameterText
IsMultipleChoice

Answer T TestlD
Parameters Questions

Age
SkinID
IsAdministrator

StartTime

EndTime

Rating

UserlD UserLevel

QuestionType DfficultyLevel § UserLevellD
¥ QuestionTypelD

Description

Description
DefaultText

Eikéva 36: Aoyikd oxfjpa Tng BAong SES0NEVWV TTOU KOTAOKEUAOTNKE.
O1 mivakeg TToU dnuioupynRBnkav eivai or eEAG:

e User: Ailatnpei otoixeia mpdoBacng Tmou TrapEXovtal ammd To registration 4 amd tnv
KaTayxwpenon Tou xpnatn. Ao autd, n nAIKia XpnoIYoTToIEiTal yIa va Tov KaTaTagel Baoel
OTEPEOTUTTOU. OTO KATAAANAO  etriredo, TO @QUAO Kol TO Ovoua Tou XPAOTN
XpnoigotrolouvTal otn govreAotroinon (BA. avaAoya £8a@ia).

UserID UserLevelID UserMame Password Firstiame LastMame Sex Age SkinID IsAdministrator
b 1 2 1 1 Taoog Zolypng M ] 1 False
2 0 admin admin Administrator Admin A 99 3 True
& 3 2 2 Christine G F 7 2 False
* MLEL MEL MEL ML MEL ALEL MEL MEL ML MEL

Eikéva 37: ZTiypioTuTtro Tou mivaka User.

e UserlLevel: Mepiéxel Ta emiTTEdO OTA OTTOIO KATOTACETOI O XPAOTNG WETA TNV €yypaon
Tou. YTTAPXEl avTIOTOIXia OTO ETTIEdO TOOO UE TIG EPWTNOEIG OCO Kal PE Tn Bewpia.
Moévn diagopoTroinon gival n eyypaer «Xwpig Emitredo» mou avabérel 010 TTpdypapua
TNV Katatagn Tou xpAoTn oTo Mo KatdAAnAo emmiedo Bdoel Tng povreAotroinong. Eivai
€TTioNG TO €TTITTED0 KABE XPrOTN-OIaXEIPIOTH).

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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UserLevellD
» 0
1 1
1 2
1l 3
e
%IE_ MLEL

Description
¥wpic Eninzdo
Mokl Edkoho
Elkoho
MeTpia Aumcohia
Adokoho

ALEL

Eikéva 38: ZTiypiotutro Tou mrivaka UserLevel

e Question: Alatnpei oToixeia yia TRV €pWTNON, TTOU AQOPOUV- TO ETTITTEDO TNG, ToV TUTTO
NG, TO Keiyevo TTou Ba epgavietal oav ekpwvnon (epdoov autd dlagEpel amrd To
TIPOETTIAEYHEVO TTOU €XEI OPIOTEI yIa TOV KABE TUTTO £PWTNONG), TO TTAPAPETPOTTOINUEVO
KEIMEVO TTOU EVOEXETAI VA €U@AVICETAI OTNV EKOWVNON KAl VA SIOQEPEI ATTO EPWITNON O€
gpwtnon, av gival multiple choice epwTnon, Tola €ival N CWOTH ATTAVTNOT, KAl AAAEG
TTAPAUETPOUG TTOU APOPOUV GTNV OTITIKOTTOINON TNG £PWTNONG OTNV 084V

Zouypng lN. AvaoTdaoiog

QuestionID
1

[

[=1]

QuestionLevel

L e = T = T = T = = T S e e e = S =T Y

QuestionTypelD

o oW ot B s B L3 L L LI R R R R e

QuestionText

To AE=I pohoi ...
To AEZI pohdi a...
To AEZI pohoi a...
To AE=I pohdi a...

ParameterText
ia n wpa
omng £

11n dpa
omg TpaS N Mpa
08:00

10:00
02:00
05:00
£TA N Wpa
TegoEpIc akpifig
Evvid n wpa

EWTEKD

Ta GO0 podéyia ...
Ta G0o poAdyia ...
To pohdl Beiyva ...
To pohdl Dev ei...

IsMultipleChoice
True
True
True
True
True
True
True
True
False
False
False
False
False
False
False
False
False
False
False

False

Answer
01:00
06:00
11:00
03:00
OKTW® M Wpa
0ZKa n wpa
2:00
NEVTE N WPa
07:00
04:00
01:00
11:00
02:00
03:00
04:00
01:00
true
false
false

true

Parameters

2-12:00-02:00
2-11:00-02:00
2-04:00-08:00
2-07:00-03:00
2-07:00:1-07:00:1
2-01:00:3-12:05:3
1-02:00

1-03:00

Eikéva 39: ZTiymiotumo Tou mivaka Question.

e QuestionType: lepiExer. TTANPOPOPIEG YIa TOUG OIAPOPETIKOUG TUTTOUG EPWTACEWV,
OTTwg n-€Tegynon yia Tov KOs TUTTO £pWTNONG KAl TO TTPOETTIAEYUEVO KEIPEVO TTOU

eQaviCeTal oTnv-eKQuivnon epocov Oev £xel KABOPIOTE KATI SIAPOPETIKO.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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QuestionTypelD Description DefaultText
P— 1 Multiple Cheice - Pohdyia wg emhoyeg [EmAoyzg Exdvac). Moo pohon Beiyva {0F;

" 2 Multiple Choice - Koupma we emAoyeg (EmAoyec Kapgvou). Ti wpa Beigval To NapaKaTw poidi;

Tl 3 Karamczuaamkn - PUBmon poAoyiol oz kaBopiopevn mpa. TonoBemoTe Tous GeikTes Tou pohoyiol onc {0},

Tl 4 Karaokzuaamkn - PUBuion ypovikol sipouc, Naoo ypoviko Siornua {0};

Tl 5 Zward i Adbog - ABohoyeral n dedopivn npdTaon. {0}, Zwaro r Mdboc;
" 53 Avonou Tonou - Anaremal nAnkTpoAdynon TG andavinans.
I *_ NULL ML ML

Eikéva 40: IZTiypiotutro Tou mivaka QuestionType.

e QuestionLevel: lMepiéxel Ta emTiTTEdA OTA OTTOIA KATNYOPIOTTOIOUVTAI O EPWTHOEIG BAON
™G MovTedottoinong. KdéBe emiedo avTatmokpiveTal o€  BIAQPOPETIKO - O€  ETTITTEDO
OUOKOAIOG YWWOTIKG avTikeigevo. H oTAAN TNG TTEPIypa®Ag Oev XpNOIUOTIOIEITAl aTTO TO
TTPOYPAUMA, OAA&  yia KOAUTEPN KATAVONON TNG QPXITEKTOVIKAG OEOOUEVWV  TOU

TTPOYPANMATOG.
QuestionLevellD Description
M 1 To yapnhdTepo eninzdo dumkoAios, AvTanokpiveTal KUpInG O apxapious Kol naidid noAu pikprc nikioc,
O 2 To delmepo eninzdo dumcodioc. ESoicaicivel To ¥promn pE Tic Paokes unoSiQIpETeI; TN Wpac,
1l 3 To Tpimo gningdo dumcodiog. Me NnEpICOOTERES UNOBIQIPETEIC TNC WPAG KOl E0aYLYT OTIC ¥POVIKES (VES,
P_ 4 To peyahlmepo ninzdo Suokohiag, ZOvBETEC Zpormoac PE peyaio s0poc,
I *_ ALEL ALLL

Eikéva 41: ITiymioTutro Tou mivaka QuestionLevel.
e ErrorAnswer: AloTnpei povieAoTroinuéva o@AApaTa yia Toug dIAa@OPETIKOUG TUTTOUG

OQOAUdTWY Kal yia kadBe epwrtnon. EmAéyoviar Ttuxaia amd 1o TTPpOYypaPua OTav
emAEyeTal SuVapIKG Pia EpWTNON TTPOG EEETAC.
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ErrorAnswerID QuestionID ErrorTypeID Answer

.P_ 1 1 2 12:05
| 2 1 3 11:00

i 3 1 5 01:05

1 = 1 o 0200

1 3 1 = 01:30

1l & 2 2 12:30

1 7 2 3 06:30

i 3 2 & 01:00

1 2] 2 = 0&:05

1 10 2 1 06:15

i 11 3 2 11:55

1 12 3 3 01:00

1 13 3 = 11:30

1l 14 3 5 10:55

1 15 3 o 0200

i 16 & 2 1x15

1 17 o 3 05:00

1 18 =5 = 03:30

i 19 & 5 03:15

1 20 o o 12:30

O 21 5 2 dwdzka napd k...

O 22 5 3 TEQTEQIC N Wpa

i 23 5 5 oKTm Kol Swdek. ..

O 24 5 & EvvId 1] wpa

O 25 5 4 EMTa N wpa

Eikéva 42: ITiyMioTuTro TOU Trivaka ErrorAnswer.

e ErrorType: [lepiéxel TOUuG POVTEAOTTOINUEVOUG TUTTOUG AaBWV OTa OTToia PTTOopEi va
UTTOTTEDEI 0 XPAOTNG KATA T SIAPKEIA EVOG BIaYWVIoUATOG.

ErrorTypelD Description
i 1 Mevika Aaln - Karavonong
O 2 EUpyuar pikpou - peyakou Gzikrm
O 3 Finyyuom pPETatl svvoimy “napa” - ko™
Ol 4 Aafin now agpopoly Sidpkeaa
O 5 Avdyvoan Tou Aznmodzikm
O & Avdyvoan Tou wpodEikTm)
O 7 OpBoypapika AaBn
Hi-_ AAL MLEL

Eikéva 43: ZTiypiotutro Tou mivaka ErrorType.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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e Test: Zrov Tmivaka Test armroBnkelUeTar n TTAnpogopia yia KABe dlaywvioua TTou
oAokAfpwoe évag xpnotng. Mépa ammd Tnv wpa évapéng kai Angng, Tn. fabuoAoyia TTou
aTTé0TTIO0E OTO OIOYWVOMA, ToVv KWOIKO TOU UTTO €EETOON XPAOTN KAl TO ETTITIEDO
OuoKoAiag Tou dlaywvioparog, uttapxel N oTAAN Questions amd Tnv oTroia eEayeTal o€
OuvOUOONO pE TOoug GANOUG TTIVAKEG TO MEYOAUTEPO HEPOG TWV. OTATIOTIKWY TOU
TpoypdupaTog. Eival pia othiAn xml 110U yIa KABE €pWTNON TOu dIAYWVIOUATOS EXEI
TTANpoopia yia To0 av eival owoTh. Av dev gival 0g TI TUTTO OQAAPOTOG UTTETTECE O
XPAOTNG Kal TTO0N WPA TOV ATTAOXOANCE.

TestlD Questions StartTime EndTime Rating UserlD DifficultyLevel
Tl 29 <guestions > < 2010-11-17 19:... 2010-11-17 19:... 50 1 1
|| 25 <guestions> < ... 2010-11-18 22:... 2010-11-18 22:... &0 1 1
|| 26 <guestions > < ... 2010-11-30 20:... 2010-11-30 20:... 10 1 1
|| 27 <questions > <question id="1" correct="False™ errortype ="1" star ... 2010-11-30 20:... 2010-11-30 20:... 20 1 1
il 28 <questions><question id="2" correct="False" errortype="1" star ... 2010-11-30 20:... 2010-11-30 20:... 10 1 1
|| 29 <questions > <question id="4" correct="True" errortype="0" start=' ... 2010-12-02 20:... 2010-12-02 20:... 100 1 1
| | 30 <questions > <question id="2" correct="False™ errortype ="2" star .o 2010-12-02 20:..,  2010-12-02 20:... O 1 1
|| 31 <questions > <question id="8" correct="False” errortype="3" sta ... 2010-12-03 20:... 2010-12-03 20:... 40 3 1
|| 32 question: question id="10" correct="True" error .. 2010-12-03 20:... 2010-12-03 20:... 100 3 1
Tl 33 <questions = <question id="11" correct="False” errortype="1" s ... 2010-12-0513:... 2010-12-0513:.. &0 3 1
|| 34 <questions > <question id="12" correct="True" errortype="0" sk .. 2010-12-0513:... 2010-12-0513:... 100 3 1

| : 35 <questions > <question id="3" correct="False™ errortype ="1" start="201 ... 2010-12-06 20:... 2010-12-06 20:... O 3 1
Eikéva 44: ZriypiéTutro Tou mivaka Test.

e StudySession: KaBe @opd 1ToU 0 XpNoTng MEAETAEI KATTOIO KEPAAQIO TNnG Bewpiag,
Karaypd@etal autr Tnv TTAnpog@opia- otov. Tivaka study session. ‘Etol e€ayovtai
OUNEPACHATA YIA TO KOTA TTOC0 ATTOTEAEOUATIKA WEAETAEI, Kal O€ TI BaBUO o1 €MOOCEIG
oTa dlaywviopata eEapTwvTal atméd T Bswpia.

StudySessionID UserlD Chapter StartTime EndTime
» 1 1 1 2010-11-15 20;... 2010-11-15 20:...
2 1 1 2010-11-20 17:... 2010-11-20 17:...
3 1 1 2010-11-20 17:... 2010-11-20 17:...
4 1 1 2010-11-20 20;.., 2010-11-20 20:...
5 1 1 2010-11-20 20:...  2010-11-20 20:...
=) 2 1 2010-11-20 20:... 2010-11-20 20:...
2 2 2010-11-20 20;... 2010-11-20 20:...
3 1 1 2010-11-21 12:... 2010-11-21 12:...
9 1 1 2010-11-30 18:... 2010-11-30 18:...
10 1 2 2010-12-09 18:... 2010-12-09 13:...
11 1 3 2010-12-09 15:... 2010-12-09 13:...
12 1 4 2010-12-09 18;... 2010-12-09 18:...
13 3 1 2010-12-18 19:... 2010-12-18 19:...
14 1 1 2011-01-29 10:... 2011-01-29 10:...
15 1 1 2011-01-29 10;... 2011-01-29 10:...
16 1 4 2011-01-29 12:... 2011-01-29 12:...

Eikéva 45: ZTiypidétutro Tou mivaka StudySession.

Settings: ZTov mivaka Settings ammoBnketovTal atrd Tov JIAXEIPIOTA KEVTPIKEG pubuioelg
TOU TTPOYPANMATOG OTTWG Ol EPWTHOEIG TOU KABE dlaywviopaTog, 0 apiBuog eTmAOYWY
OTIG aTTAVTHOEIG TIOANATTANG ETTIAOYNG, O apIBuOG Twv dIaywvIoPATwy BACE TWV OTToIWV
a&lohoyeitTal 0 XPrioTNG Kal CUVETTWG KatataooeTal ota Old@opa eTmieda, Kal TEAOG
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KATTOIEG €TTIAOYEG TTOU a@OpoUV OTnV EUQAVICN TNG E€PAPHOYAG Yia KABe opdda

XPNOTWV.

SettingsID QuestionMumber  ChoicesMumber TestMumber SkinMale skinFemale SkinAdmin
3 1 10 5 5 5 33 29
* NLEL ML ALEL ML NLEL ML ALEL

Eikéva 46: ITiypioTutro Tou mrivaka Settings.

Eival onuavTtiké va &ekaBapioTei OTI oI €PWTNOEIG, Ol -UTTOYAPIEG ATTAVTACEIG, Ol
Katnyopieg AaBwv Kal o1 TUTTOlI €PWTAOEWY, AV KOl KOTOOKEUOOMEVA EK. TWV- TIPOTEPWY OF
deopevovTal atrd TN AsiToupyia TNG eQapuoyng, Kabwg pe véeg TTpooBrikeg otn BAon, YTTopolv
va QTACOUV OTTOI0OATTOTE ETTIBUUNTO APIBPO. 'ETOI, N epapuoyr ammoTeAEl Pia dieTTagn Tavw o€
Mia Baon, n otroia Ytropei va gival 00odNTToTE PEYAAN Kal TTOAUTTAOKN €TTIBUEL KAVEIG.

7.2 MovTteAomoinon Twv XpnoTWYV TNG EQAPHOYNS

H povtelotroinon yia 10 xpARoTtn &ekivdel amd Tnv eyypa@r] Tou oTn Baon 6edopuévwv NG
e@apuoyAs. Otav €vag véog pabnTig eyypd@eTal OTO apxeio, yivetal pia agloAdynon pacel TG
NAIKIQg Tou Kal TnG evoexOuevng TTPONYOUNEVNG ~EUTTEIPIAG TOU KAl - KATOTAOOETAl KOTA
OTEPEOTUTTO QUTOATO Ot éva apyIKO emmitTredo. Ma TTapddeiyua, 6tav €xel nAIKia péExpr €€
XPovVWwyv, KatatdooeTal oTo emmimedo 1, 6tav eival Tvw atmd. €€ Xpovwyv OTO ETTIEdO 2 Kal
EQPOOOV €XEl TTPONYOUUEVN EUTTEIPIA JE TNV WPA KEPDIZEI aKOUA Eva ETTITTEDO.

O1 epwTnOEIg TTOU aTTEUBUVOVOVTaI OTO XPNOTH £€XOUV POVTEAOTTOINOEI O€ £€1 KATNYOPIEG,
ME KABe pia atmd auTég va TTpooTradei va avatTuEel Kal va eEeTATEl DIAPOPETIKES BELIGTNTEG TOU
XPNoTn. AvaAuTiké oI KaTnyopieg givai:

o  EpwtAoceig TTOAMATTARG €TIAOYAG HE €TTIAOYEG €IKOVAG (POAGYIQ): O XPrioTNG TTPETTEl va
gival o€ Béan va avayvwpioel OAEG TIG EIKOVES Kal va BIOAEEEI QUTH) TTOU QVTATTOKPIVETAI
KaAUTepa 01O {NTOUKEVO TNG EPWTNONG. ZTOXO €XEI VO AvaTITUEEl TNV TTAPATNPENTIKOTATA
TOU XPAOTN Kai TN duvatoéTnNTa VA OTITIKOTTOICEI QUTO TTOU €XEI MEAETHOEL.

= . == ; — =
i B

L [ »—

l ¢ & & O
Awpatio AwpaTio AwpaTio
Mehérng Etdoknong | EnlooE@v

Anoocivdson ESodog

Moio poAoi deixvel omig £E1;

< Mponyolpevo Endpevo >

Eikéva 47: Epwrnon moAAatrAjg emMAOYNG PE €MIAOYEG EIKOVOG.
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e Epwrtnoeig TTOAATTIARG €TTIAOYNG PE €TAOYEG Keldévou. O xprRaoTng BAETTEN pia eikOva Kal
KATTOIEG ETTIAOYEG KEIMEVOU Kal TTPETTEN va €TTIAECEN TNV €TTIAOYT TTOU TTEPIYPAPEI QUTO TTOU
BAETTEl. Ze avTiBeon 0 XpAOTNG TTPETTEN va gival o€ BEan va PeTaTpéwel Tnv €IkGva TToU
BAETTEl O€ KEIMEVO Kal va TO OUYKPIVEl JE TNG ATTAVTACEIG TTOU BAETTEL. ZTOXOG €ival va
avaTiTugel TNV avaAuTIKr) okEwn.

f B |2
3933 Ty r \
Bl | =
Awpario Awpatio Awpatio
| MeAérng E€aoknong | Emdooe@v

Ti wpa deixXvel To Napakatw® poAor;

&vrexa n Gpa Géxan dpa

< MNponyoupsvo

e O

| Anoouvdeon "E€0d0g

£&vrexa Kal neviivra &vvia n pa Géxa Kal Bidexa

Endpevo >

Eikéva 48: Epwrnon moAAamrARg €MIAOYNAG PE ETTIAOYEG KEIPEVOU.

e PuUBuion poloyiol og {nroupevn. wpa. Eival pia KATaoKeuaaTIKA £pwTNON agou ¢ntd
ammd 1o XPAOTN va pubuiocel To poAdl o ouyKekpiuévn wpa. Aivel Tn duvardtnTa oTo
XPAOTN va TIEIPAUATIOTEl e TMOavES aTTavTACEIS TTPOTOU dWAEl TNV TEAIKA TOU aTTdvTnon
Kal TAUTOXPOVA VO - BAETTEI TIG EVOIAPETES ATTAVTIOEIG.
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Awpditio Aopatio AopaTio i E
MeAETNG EEdoknong | ENBO0s@v Ancouvdeorn ESodog

T ey

TonoBsTRoTe Toug deikTEG TOU pohoyioU OTIG EQTA N Wpa.

Qpe: P T TN T PN TR TSI ¥
AenTé: o

< Mponyoupevo ENOpEvo >

Eikéva 49:7Kurucxsuaon|(r'] gpwtnon - PUBpion poAoyiol o€ {nTolpevn u’upd.

e EUpeon {nToupevng didpkeiag. Kal autr) n katnyopia BewpEiTal KOTAOKEUAOTIKA KaBWG
ataITei ouxva atod To XPAOTN VA KAVEl KATTOIO avAAUCH TTPOKEIUEVOU va KATOAARSEI oTn
AOon. BéBaia o€ avTiBeon pe TNV TTponyoupevn Katnyopia, o xproTtng &sv €xel Katola
evOIAUEDN €IKOVA OTTOTE KAl GUXVA XPEIACETAI VO OPIEPWOEI TIEPICTOTEPO XPOVO. ZTOXO0G
gival N KaTavonan Twv €VVOIWV TTOU- a@OPOUV XPOoVIKr BIApKEIa Kal N avdamTuén g

KPITIKAG OKEWNG.
; Se— : . = ; - =
@ b | & & O
Aopdmo Awpdnio Awpdrio Anooivdson "EZobog

MehETng EEGoxnong Emibooswv

To AE=I poloi oraparnoe! Ze noon wpa To APIZTEPO poAoi Ba Beixver Tnv idia wpa pe To AEZT;

\ 12 ‘r, \ 12 ’
11 1, 11 1
“10 27 10 27
-9 3 - ) 3 -
8 4 .8 4
7 5 Yo @ 5
‘ 6 . O \
SonaniNsan e -
0peg: E
Aentd: [

f
< Mponyoupsvo Enopevo >

Eikéva 50: KataokeuaoTikh epwTtnon - PUBpion Xpovikng Sidpkeiag.
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e Epwrioeg T10TOU 2ZWOTO/AGB0G. Atlohoyeitar Oedopévn TpoTacn. O  xpARoTng
avamTuooel IKavoTNTEG agioAdynong Kal pabaivel va evtoTifel onueia — Tayideg.

-

D | @ | o O

Aopatio Apario Aopario
MeAéTng E€doknong | Enidooswv

| Anoouvdeon "E€odog

Ta duo poloyia deixvouv Tnv idia wpa. ZwoTto f Aabog;

SR
% 12 e oA 42 s,
11 1 R .
10 & Jae c
~9 £ -9 3
8 4 - -8 4
- \ - S
7 o 7 3
’ 6 N » 6 N
UL (SO GRS
= - -
IwoTd AdBog
: %
< Mponyoupsvo Enopevo >

ElKéva 51: ébu’umcn TUTTOU ZWOTO/AGBOG.

e EpwTtAceig avoikTou TUTTOU. ZnTeiTal amrd To XproTn va TTANKTPoAoyAoeEl 0AOKANpPN Tnv
amavtnon. KaAAigpyeitalr n ave€aptnoia Tou XPAOTN Kal OTTOKTA E€UTTIOTOCUVN OTIG
YVWOEIG TTOU £XEI ATTOKTHTEL.
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Awpatio Aopartio Awpario

MeAéTng EEaoknong || Endoosov Anoouvdson ‘ *EE0dog

Ti wpa deixvel To polor;

< Mponyoupsvo Endpevo >

Eikéva 52: Epwtnon avoikrtou TUTTou.

MapdAAnAa, Ta AGBn TTOoU PTTOPEI va TTPAYHATOTTIOINCEL O XPNOTNG €XOUV PoVTEAOTTOINGE O€ €TTTA
KaTtnyopieg, Kabeyia amd TIG OTToieg OXETICETAl. UE Wio dIAQOPETIKA pabnaoioky duckoAia. Oi
KATNYOPIEG AUTEG gival ol €ENG:
e Ad&OBn olyxuong petagy Twv OelkTWY Tou poAoyiol. ZTa AdBn autd o Xpnorng
avaylyvVWOKEel TO AETITOBEIKTN oav- WPOBEIKTN Kal TO avTIOTPOPO.

Eikéva 53: Ze éva 1éro10 AdB0g, o XpRoTng Ba diafade oTnv TTapamavw gikéva Tnv wpa 04:10 avri
02:20.

e AAGBN Tou oxeTiCOVTAl PE TNV Kivion Tou wpodeikTn. Z1a AGBn autd o xprioTng ayvoei

TNV TTAPAAANAN Kivnon Tou wpodeikTn, ME ATTOTEAEOUA VA OUOKOAEUETAI VO KOTAVONOEI
o€ TToI0 WPA AVaPEPETAl 0 WPODEIKTNG OTAV BPioKeTal O€ éva anueio HETagy dUo wPwv.

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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Eikova 54:; Xg éva Térolo AdBog, o XpnoTng 0a diafade oTnv TTapatrdvw gikéva Tnv-wpa 01:45 avri
12:45.

e Ad&6n ouyxuong OXETIKAG PE TN @opd Tou poAoyiol. 21a AGBn autd o XPRoTng ouyxulel
TIG WPEG «... KAl ...» HE TIC ... TTAPA ...».

Eikéva 55: g éva Térolo AdBog, o xpRoTng Ba didfade oTnv TTapatrdvw eiIk6va TNV wpa 07:37 avTi
07:23.
e Ad&6n avayvwong Twv diaBabuicewy TTou a@opolv Ta AETITA. Z€ auTd Tov TUTTO AaBwyv 0
xpnoTtng diapddel Tov avaypapopevo aplBud Tou poAoyiod, TTou a@opd PETPNCN WPWV
Kl TOV XPNOILOTIOIET IO VA JETPNOTEI AETTTA.

Eikova 56: Zg éva Térolo AdBog, o xpRoTng 6a diafade oTnv TTapatrdvw eiIké6va TV wpa 01:03 avri
01:15.

e AGBn TTOU agopoulv xpovikr didpkeia. O XpAOTNG UTTOPEI va UTTOTTECEl O€ £va TETOIO
A&Bog eite amavTwvTag AGBog o€ pia epwTtnon TTOU apopd SIAPKEIQ Kal £QOCOV TO

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV
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A&Bog dev avAKel O€ KATTOIO OTTO TIG TTOPATIAVW KATNYOPIES, €ITE ATTAVTWVTAG OF Mia
OTTOI0dNTTOTE €pWTNCN GAAOU TUTTOU va Yivel EUPAVEG OTI OUYXEElI KATTOIO €vvold TTOU
agopd didpkela. MNa TTapddelypa av o€ Hia KOTAOKEUOOTIKA €pWTNon TTou ¢nrdel atmd 1o
XPNoTN va B€oel TNV Wpa OTIG OKTW Kal TETOPTO, aUTOG TOTTOBETACEI TOUG OEIKTEG OTIG
OKTW Kal hior) autd gival mOavoTara onudd 0Tl o XproTng dev PTTopei va dlaxwpioel T0
TETAPTO OTTO TO NUIWPO, EVVOIEG TTOU APOPOUV SIGPKEIQ.

e Ad&6n opBoypapikd. Eival AdBn 1Tou PuTTopouv va TTPOKUYOUV EiTE O€ EPWTACEIS AVOIKTOU
TUTTOU OTTOU 0 XPAOTNG divel pia atrdvTnon cwaoTd aAd pe AdBog opBoypagia, €iTe O€
aAAou TUTTOU £pWTROEIG 6TTOU O XPNOoTNG TBavéTata ywwplle TNV ammdvinon oAAG atTéd
KeKTNUEVN TaxutnTa mMBavoTara édwoe AdBog atrdvinon. MNa Trapddeiyua o€ pia
KOTAOKEUAOTIKA €pwTNON Tou ¢nTé atmd 1o XproTn va ToTToBeTroel Toug OEIKTEG TOU
poAoyioU oTig 8.10 ekeivog Toug ToTToBETEl OTIG 8.11, TTPAYUA. TTOU TTIBavATATA ONUAIVEI
o1 autd 10 AGBOG cival TBavETEPO va ouvERN Oxi €TTEIBN O XPNOTNG BV YyVWPIZE TNV
atravtnon oAAd paAAov eTTEIdN BIGOTNKE VO ATTAVTHOEL.

e AGBN yevikd ) AGBn katavonong. Ta AGBn autd, cival ekeiva TTou OEV. EPTTITITOUV O€
Kapia amd TIg TTponyouueveg Katnyopieg. Mtropei va o@eidovial o€ TTOANOUG Kal
OIAPOPETIKOUG TTAPAYOVTEG, OUWG dev £XOuv TTPORAEPBEI aTTd TNV TpEXouaa uAoTroinan.
evikéTePa cival AaBn yia Ta otroia dev gival KABOAoU TTpo@PAVAS 0 AOYOG TTOU UTTETTECE
o€ autd o xprotng. MovTteAoTrolouvTal O€ pia Katnyopia xaplv atrAdTnTag, Ouws Ba
uITOpoUcav va gival TTOANEG GANEG  WIKPEG Kal TTOAU oTravidTeEPEG O€ auUXVOTNTA

EMPAVIONG KATNYOPIEG.

KaBe trapexduevn €pwtnon AoOITTOV, eVOWMPOTWVEL OTIG AavBaouéveS atTavThoEIS TNG
KATTola ammd Ta Tpoava@epBivTa €idn AaBwv. ‘ETal utmopoUlue va yvwpioupue G€ TTOIOUG TOMEIG
QVTIMETWTTICEl O XPrioTNG OUOKOAIEG KOl HPE TTOIOUG TOMEIC O XPNOTNG €ival €EOIKEIWPEVOG. 2TO
TEAOG KGBe dlaywviopatog aAAd Kal 6Tav. aTTOKTA- TTPOCRACn OTNV £QAPUOYN OE MIO ETTOUEVN
@opd, 0 HabnTtAg uTTopEi va &€l CUPPBOUAEG yIa Tnv atrédoar| TOU Kal yia TUAMATA TG UANG TTou
TOV SUOKOAEUOUV.

7.3 MpoocapHOOCTIKOTNTA

H e@apuoyr TTapéxel TPooapuUOCTIKOTNTA OTn AEIToUpyia Tng, n otroia €mnpEealeTal atrd TNV
ETMTUXIa TOU XPNOTN OTIG TeEBEioEC aoKAOEIG Kal TNV aAAayr] eTITTESWV, TTOU €10Ayel vEQ DUGKOAIQ
oTIg {nToUpeveG epyaaieg. 'ETol, avdAoya pe TNV ammédoon Tou XPrioTn oTa TeoT KABe emTTédou,
yiveTal aloAdynon Twv. TFIETUXNMEVWV. ATTAVTHCEWY TOU 0€ £€va GUVOAO aTTd OAEG TIG ATTAVTACEIG.
Edv o apiBuog Twy TTETUXNHEVWY QTTAVTACEWY ToU XPNoTn @TACcEl éva eTOUPNTO TTOOOOTO ETTI
TOU OUVOAOU, TOTE €KEIVOG TTPOAYETAI O€ ETTTEOO KAl KOAAEITAI VA QVTIMETWTTIOEI auénuévng
OuokoAiag aoknoelg. AvtiBera, €dv TTapoudidoel eEAIPETIKA XAUnAd Okop, To TTPOypauua
uttoBIBalel To eTiTredd TOu, avaykAlovtag Tov va emavoAdfel Tn Bewpia Kal Ta TECT TOU
mponyoupevou.. ‘ETal, efepxduacte amd Tn ouutTEPIPOPdE TToUu ETTIBAAAEI TO OTEPESTUTIO TNG
NAIKioG Kal - TTPOCOPPOCOUOoTE  OTIC POBNOIOKEG QVAYKEG TOU OUYKEKPINEVOU xpnotn. lMa
Tapadelyud, eav 0 XxprnoTng dnAwaoel ec@aApévn TIPA yia TRV nAIKia Tou, n AeiToupyikéTNTa auTh
EMTPETTEI TN OUYKAION O€ KOVTIVOTEPNG OTIG TIPAYUATIKEG IKOVOTNTEG TOU BUOKOAIAG AOKIOEWV.

MapdAAnAa, o pabntig BAETEl otnv 086vn TNG amddoaorg Tou Ta €idn Twv AaBwv TTou
£XEI TTPAYUATOTIOINCEI KAl CUPBOUAEG TTAVW OTa AGOn auTd, kabuwg Kal oxOAIa yia ThV WG TWPA
TTPG0dO Tou. Ta AdBn Tou PTTOpPEi va TTpaypaToTroInoel évag uabnTAg éxouv povteAoTToINOEi
avaAloya pe TIG paBnolakég OUOKOAIEG TTou avixveuoaue oTn BiBAloypagia Kol ava@épovTal
avaAUTIKA OTO €BAQPIO TTOU Apopd Th JOVTEAOTTOINGN TOU XPNOoTN.
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Eikéva 57: 086vn emd60ewv Kol CUUBOUAWV.

‘Eva akdéun OToIXEIO TTPOCAPUOCTIKOTATAG, Eival n TTpocapuoyn TnG dIETaQrg avaAioya
ME TO QUAO Kal TIG TTPOTIMNACEIG Tou PJadnTtr. Evw 1600 0Tn Bewpia 600 kal oTta diaywvioparta n
EQPAPUOYA TTIPOTEIVEI OTO XPNOTN €TMIAOYEG TTOU QVTIOTOIXOUV OTO ETTTTESS TOU, WOTE VA TOV
OIEUKOAUVEI va €TTIAEEEI TO avAAOYOo UNIKO WEAETNG Kal €€€TAONG.

Ooov agopd  ota Trapexdueva - diaywviopata, n OlETTa@ TTaPEXEl  TTPOETTIAOYA
dlaywviopaTtog oTo emTEdO TOU . XPNOTN, ‘GQAVOVTAG QvOoIXT) TNV €mAoyR yia OAa Ta
TTponyoupeva eTTMedA, evw OE ETTITPETTEL TNV €i0000 TOU XPNOTN O¢ dlaywviouara uwnAdTEPOU
emTEDOU aTTd TO. OIKG Tou. O AGYOG TTOU UAOTTOINBNKE KATI TETOIO €ival N ATTOQUYH KATOOTACEWY
KATA TIG OTTOIEG €vaG XPNOTNG EICEPXETAI O€ dlaywviopaTa akatdAANANG duokKoAiag, ETITUYXAVEI
TTOAU XapNAG okop Kai €TTeITa QUOKOAEUETAI KATA TNV Gvodo ETTITTEOOU.

TéANoG, Kal pe OKOTIO N XPRoN TNG €QAPHUOYAG va €ival yia TO XPNoTn dia euxapiotn
euTTEIpia, ol €mMOOCEIG Kal T OTATIOTIKA TTOU TTAPEXOVTAl OTO XPrOoTn €ival ammAd Kal euxdapioTa
otnv Own evw KATTola ammd autd JTTopei va Ta &€l oav Traixvidl Kal va TTpooTrabnoel va
BeAtiwoer Tig emdooelg Toug. lMNa Trapddeiypa o xpAotng PAETel ota pekdp OT €xel 4
OUVEXOMPEVEG CWOTEG ATTAVTAOCEIG KAl KAVEI OKOPA €va TECT yIa va EETTEPATEI TNV TTPONYyOUMEVN
emidoon Tou. Kdm avTioToixo utTopei va oupPei kal YE TOug XPOVOUG. ZTIG €IKOVEG TTOU
akoAouBouv gaivovTal OAeg 01 duVaTEG 0BOVEG TTOU AYOoPOUV OTIG ETTIOOCEIG KOl OTA OTATIOTIKA
TToU €€AyovTal KOI TTWG QUTEG TIPOCAPUOGLOVTal LWOTE VA AVTAVAKAOUV TIG £TMIOOCEIG TOU.
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Eikéva 58: O1 emdooeig Tou padnrr, ava Katnyopia EpWTNONG Kai ava TuTro AdBoug. To
TTPOYPUMA ETTICNHAIVEI OTO XPHOTN TA duvaTtd Kal Ta adUvaua onueia Tou .
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8 Zupnegpaopara - EQAPHOYES

8.1 Zuumepdopara

2uptrepaopatikd n  epapuoyy TicTac ouvduddel TTAEOVEKTAUATA ATTO  TIG  UTTAPYXOUOCEG
EKTTAIBEUTIKEG EQPAPHOYEG, OTTWG N ATTAOTNTA, N QIAIKA SIETTAPA KAl N TTPOCAPHOCTIKOTATA TNG
BIETTaPNG O0TO XPNOoTN. QOTO0O €10AYEl KAl TTOAG KAIVOTOUO XAPKTNPIOTIKA KOl AEITOUPYIES TTOU
TNV dIAQOPOTTOIOUV OUCIACTIKA ATTO QUTEG TIG EQAPUOYEG Kal TV KABIOTOUV- pia oAoKANpwUEVN
AUon AoyiouikoU oThv eKuaBnon Tng wpag. H duvauikoTnTa TG £QapUOYhG. KaTd dnuioupyia
EPWTACEWV Kal dIayWVIOPATWY ouvduddeTal he Eva TTARPwWS PovTeAoTToiNuévo TTEPIBAAAOV OoTO
OTT0iI0 0 XPAOTNG UTTOPEl va TrePINYNBei Xwpi¢ dUOKOAieg. H. oxnuartikn kai TToAudidoTarn
QTTEIKOVION TWV OTATIOTIKWY TTANPOPOPEI TO XPNOTN KE AKPIBEIA yIa TIG YVWOEIG KAl TIG adUVAUIEG
Tou. H ouykpdTNOoN TWV SIOYWVICUATWY £XEl UAOTTOINGEI hE TPOTTO TETOIO WOTE VA EUVOEITAI N
Katavonon Twv epPWTACEWV Kal OXI N ATTOUVNPOVEUCT TOuG. TauTdxpova N QvVATTTUEN €XEl Yivel
TIPOCEKTIKA KOl JE YVWHOVA ThV ETTEKTACIUOTATA TOU AOYIOUIKOU.

8.2 Enekrdosig

To TTpoOypappa €xel OXEDIAOTEI WOTE VA ETITPETTEI VO OUVOANO ETTEKTATEWV OTH AEITOUPYIKOTNTA
Tou. O1 TTEPICTOTEPO XAPAKTNPIOTIKEG €ival 01 €EAG:
e EmékTaon Tng Asitoupyiag TNG €QAPUOYAG Kal O WnPIAaKd POAOI.
e YAotroinon nAekTpovikoU BonBol TTou va TTapEXEl OTITIKOAKOUGTIKEG GUMPBOUAEG KaTd
TNV TIEPIAYNCN TOU XPAOTN.
e  Kardragn Twv epwWTNOEWyV o€ eTTITEDQ, OXI HOVO avaloya e To BaBud duokoAiag Toug
aAAG Kal Pe BAaN TIG ATTAVTATEIG TWV XPNOTWV.
e YAotroinon OIaxEIPIOTIKAG OIETTAPNG yia “dnuioupyia Kal PETABOAR €pwTroEwWY Kal
OIaYWVICPATWY
o Kartaypagry oTamioTikwv o€ €TTiTedO - ouvedpiag (session) Kal TTAPOXI avTioTOIXOU
feedback 1Tpog Toug XproTeG.
e YAotroinon diadpacTikoU TTEPIBANAOVTOG PEAETNG TNG Bewpiag, pe ETITTAEOV OKOUCTIKG
UAIKO Kal TTou Ba emmidiwkKel aAANAETTIOpaaCN Tou XprRaoTn.
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10 NapapTnpa
10.1 Kwdikag - frmLogin.cs

using System;

using System.Data;

using System.Drawing;

using System.Windows.Forms;
using DevExpress.XtraEditors;
using Utils;

namespace TicTacApplication.Forms

{

public partial class frmLogin : XtraForm
{
public string Username { get; set; }
private int _skinId = 1;
public frmLogin()
{
InitializeComponent();
LookAndFeel.SkinName =
Utils.EnumExtensions.StringEnum.GetStringValue(Skins.Darkroom, 0);

}

#region Form Control Events
private void txEdits_Enter(object sender, EventArgs e)
{
TextEdit activeEdt. = sender as TextEdit;
if (activeEdt.EditValue == null)
{
activeEdt.Tag = activeEdt.Properties.NullText;
activeEdt.Text = string.Empty;
activeEdt.Properties.NullText = string.Empty;
activeEdt.Properties.Appearance.TextOptions.HAlignment =
DevExpress.Utils.HorzAlignment.Near;
activeEdt.Properties.Appearance.ForeColor = Color.WhiteSmoke;
Font f = activeEdt.Properties.Appearance.Font;
activekdt.Properties.Appearance.Font = new Font(f.FontFamily,
f.Size, FontStyle.Regular);
if (activeEdt == txPassword)

activeEdt.Properties.PasswordChar = "*';
}
}
private void txEdits Leave(object sender, EventArgs e)
{

TextEdit activeEdt = sender as TextEdit;
if (null == activeEdt.EditValue ||
DBNull.Value.Equals(activeEdt.EditValue) ||
string.IsNullOrEmpty(activeEdt.EditValue.ToString()))
i
activeEdt.EditValue = null;
activeEdt.Properties.NullText = activeEdt.Tag.ToString();
activeEdt.Properties.Appearance.TextOptions.HAlignment =
DevExpress.Utils.HorzAlignment.Center;
activeEdt.Properties.Appearance.ForeColor = Color.DimGray;
Font f = activeEdt.Properties.Appearance.Font;
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activeEdt.Properties.Appearance.Font = new Font(f.FontFamily,
f.Size, FontStyle.Italic);
if (activeEdt == txPassword)

activeEdt.Properties.PasswordChar = '\0';
}
}
private void btnRegister Click(object sender, EventArgs e)
{
if (tabControl.SelectedTabPage != tpRegister)
tabControl.SelectedTabPage = tpRegister;
else
DoRegister();
}
private void btnLogin_Click(object sender, EventArgs e)
{
if (tabControl.SelectedTabPage != tpLogin)
tabControl.SelectedTabPage = tplLogin;
else
DoLogin();
}
#endregion

#region Register - Login Functions
private void DoRegister()
{
string sFirstName = txFirstName.Text;
string sLastName = txLastName.Text;
string sUserName = txRgUserName.Text;
string sPassword = (txRgPassword.Text == txRepeatPassword.Text) ?
txRgPassword.Text : string.Empty;
int iAge = (txAge.EditValue != null &&
ItxAge.EditValue.Equals(DBNull.Value)) ? Convert.ToInt32(txAge.EditVvalue) : -1;
char cSex = chkMale.Checked ? 'M' : 'F';

if (!string.IsNullOrEmpty(sFirstName) &&
Istring.IsNullOrEmpty(sLastName) && !string.IsNullOrEmpty(sUserName) &&
Istring.IsNullOrEmpty(sPassword) && iAge != -1)

userBindingSource.AddNew();

DataRowView drv. = userBindingSource.Current as DataRowView;
drv.BeginEdit();

drv["FirstName"] = sFirstName;
drv["LastName"™] = sLastName;

drv["UserName"] = sUserName;

drv["Password"] = sPassword;

drv["Age"] = iAge;

drv["Sex"] = (iAge < 18) ? cSex : 'A’';
drv["SkinID"] = _skinId,;

drv["UserLevelID"] = GenerateUserLevel();
drv["IsAdministrator"] = (iAge >= 18);
drv.EndEdit();
userTableAdapter.Update(ticTacDataSet.User);
tabControl.SelectedTabPage = tplLogin;

else
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//ErrorHandling
XtraMessageBox.Show( "Mapouoidotnke opdApa Kotd tnv gyypadi.”);

}

private void DolLogin()

{

string sUsername = (txUsername.EditValue == null ||
txUsername.EditValue.Equals(DBNull.Value) ||
string.IsNullOrWhiteSpace(txUsername.EditValue.ToString())) ? string.Empty :
txUsername.EditValue.ToString();

string sPassword = (txPassword.EditValue == null ||
txPassword.EditValue.Equals(DBNull.Value) ||
string.IsNullOrWhiteSpace(txPassword.EditValue.ToString())) ? string.Empty :
txPassword.EditValue.ToString();

if (string.IsNullOrEmpty(sUsername) ||
string.IsNullOrEmpty(sPassword))

//ErrorHandling
XtraMessageBox.Show("Elodyete otoixetia €10660u™);

}
else
{
if (userTableAdapter.VerifyUser(sUsername, sPassword) > 0)
{
Username = sUsername;
DialogResult = DialogResult.OK;
}
else
{
//ErrorHandling
XtraMessageBox.Show("AdOog otoixela €106dou™);
}
}
}
#endregion

private void pictureEditl_Click(object sender, EventArgs e)

{

foreach (Control ¢ in grpFeedback.Controls)
{
if «(c~is PictureEdit)
(c. as PictureEdit).BorderStyle =

DevExpress.Xtrakditors.Controls.BorderStyles.Default;

}

(sender as PicturekEdit).BorderStyle =
DevExpress.Xtrakditors.Controls.BorderStyles.Style3D;

_~skinId = Convert.ToInt32((sender as PictureEdit).Tag);

}

private int GenerateUserLevel()

{
int iAge = (txAge.EditValue != null &&
ItxAge.EditValue.Equals(DBNull.Value)) ? Convert.ToInt32(txAge.EditValue) : -1;
int resval = 1;
if (chkPreviousExperience.Checked)
resval++;
if (iAge >= 6)
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resval++;
return resval;

10.2 Kwdikag - frmMain.cs

using System;
using Utils;
using Utils.EnumExtensions;
using System.Windows.Forms;

namespace TicTacApplication.Forms

{

public partial class frmMain : DevExpress.XtraEditors.XtraForm

{
public User User { get; set; }

private bool _testComplete;
private Settings _settings;
public frmMain(User user)

{
InitializeComponent();
_settings = new Settings();
User = user;
SetSkin();
chkSettings.Visible = User.IsAdmin;
//Show Welcome Form
frmWelcome fWelcome = new frmWelcome(User);
VisibilityFunctions.ClearPanel(pnlMain);
VisibilityFunctions.ShowFormInPanel(fWelcome, pnlMain);
}
private void SetSkin()
{
Skins 'skin;
if (User.Sex == 'M")
skin = (Skins)_settings.MaleSkinID;
else if (User.Sex == 'F'")
skin = (Skins)_settings.FemaleSkinID;
else

skin = (Skins)_settings.AdminSkinID;

defaultLookAndFeell.LookAndFeel.SetSkinStyle(StringEnum.GetStringValue(skin, 0));
}

public void SetSkin(int skinId)
t

defaultLookAndFeell.LookAndFeel.SetSkinStyle(StringEnum.GetStringValue((Skins)ski
nId, 0));
}

private void btnExit_Click(object sender, EventArgs e)

{
Close();
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}
private void checkButton_CheckedChanged(object sender, EventArgs e)
{
if ((pnlMain.Controls.Count > ©) && (pnlMain.Controls[@] is
frmStatisticsRoom))

{
if ((pnlMain.Controls[@] as frmStatisticsRoom).PerformLevelCheck)

User.CheckLevelPromotion();

}
else if ((pnlMain.Controls.Count > ©) && (pnlMain.Controls[@] is
frmSettings))

{
_settings = new Settings();
SetSkin();
}
if (chkStudy.Checked)
{
frmStudyRoom fStRoom = new frmStudyRoom
{
User = User
}s

VisibilityFunctions.ClearPanel(pnlMain);
VisibilityFunctions.ShowFormInPanel(fStRoom, pnlMain);

else if (chkPractice.Checked)

{
frmPracticeRoom fPracticeRoom = new frmPracticeRoom
{
User = User
s

fPracticeRoom.OnTestCompleted += fPracticeRoom_OnTestCompleted;
VisibilityFunctions.ClearPanel(pnlMain);
VisibilityFunctions.ShowFormInPanel(fPracticeRoom, pnlMain);

else if (chkStats.Checked)

{
frmStatisticsRoom fStatsRoom = new frmStatisticsRoom
{
User = User,
PerformLevelCheck = _testComplete
}s
_testComplete = false;
VisibilityFunctions.ClearPanel(pnlMain);
VisibilityFunctions.ShowFormInPanel(fStatsRoom, pnlMain);
}
else if (chkSettings.Checked)
{
frmSettings fSettings = new frmSettings
{
User = User
¥
VisibilityFunctions.ClearPanel(pnlMain);
VisibilityFunctions.ShowFormInPanel(fSettings, pnlMain);
}

}

private void fPracticeRoom_OnTestCompleted(object sender, EventArgs e)
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{

_testComplete = true;
chkStats.Checked = true;

}

private void frmMain_FormClosing(object sender,
System.Windows.Forms.FormClosingEventArgs e)

{
User.CheckLevelPromotion();
}
private void btnLogout_Click(object sender, EventArgs e)
{
Application.Restart();
}

10.3 Kwdikag - frmPracticeRoom.cs

using System;

using System.Drawing;

using DevExpress.XtraEditors;

using TicTacApplication.TicTacDataSetTableAdapters;
using Utils;

namespace TicTacApplication.Forms

{

public partial class frmPracticeRoom : TicTacApplication.Forms.frmRoom

{

public event EventHandler OnTestCompleted;
public User User { get; set; }

public Test Test { get; set; }

public TestVisualizer Visualizer { get; set; }

private Settings Settings { get; set; }

public frmPracticeRoom()

{

InitializeComponent();
Settings = new Settings();
}

private void frmPracticeRoom_Shown(object sender, EventArgs e)

{
}

InitForm();

private void InitForm()

{
btnStartTest.Visible = true;

1blQuestion.Text = "lMa va §ekivroelg €va 610ywv1iOpa TATNOE TO KOUMTL

6eg€ia...";

}

private void StartTest(int level)
{
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Test = new Test(Settings.ChoicesNumber, Settings.QuestionNumber,
level, User.ID);

Test.StartTime = DateTime.Now;

Test.OnTestCompleted += Test_OnTestCompleted;

Visualizer = new TestVisualizer(pnlAnswer, Test, lblQuestion);

Test.GenerateQuestions();

Visualizer.LoadQuestion();

}
void Test_OnTestCompleted(object sender, EventArgs e)
{
if (null != OnTestCompleted)
{
OnTestCompleted(this, e);
}
}
private void btnStartTest Click(object sender, EventArgs e)
{
btnStartTest.Visible = false;
PromptLevelSelect();
}
private void PromptLevelSelect()
{
1blQuestion.Text = "Emimedo Araywviopotog:";
for (int i = 1; i <= User.Level; i++)
{

using (UserLevelTableAdapter userLevelTableAdapter = new
UserLevelTableAdapter())

{
string desc =
userLevelTableAdapter.GetLevelDescriptionByID(i);
AddLevelButton(i, desc);
}

}
AddLevelButton(-1, "Mpoteilvopevo");

}

private void AddLevelButton(int level,string description)
{

int iButtonWidth = 300;

int iButtonHeight = 50;

int iFreeWidth = pnlAnswer.Width - iButtonWidth;
if (iFreeWidth < @) return;

int iXMargin = (int)((float)iFreeWidth / (float)2);
int iYMargin = (level == 1) ? 50 : (level == -1) ? 50 + (User.Level *
(iButtonHeight + 20)) : 50 + ((level - 1) * (iButtonHeight + 20));

CheckButton button = new CheckButton { Size = new Size(iButtonWidth,
iButtonHeight), Location = new Point(iXMargin, iYMargin) };
button.LookAndFeel.UseDefaultLookAndFeel = true;
if (level == -1)
{
button.Image = Properties.Resources.star;
button.ImagelLocation = Imagelocation.MiddlelLeft;
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Font f = button.Appearance.Font;

button.Appearance.Font = new Font(f.FontFamily, 10F, FontStyle.Bold);

button.AllowFocus = false;

button.Text = description;

button.Tag = (level != -1) ? level : User.Level;
button.Click += button_Click;
pnlAnswer.Controls.Add(button);
button.BringToFront();

}

void button_Click(object sender, EventArgs e)

{
int 1vl = Convert.ToInt32((sender as SimpleButton).Tag);
Utils.VisibilityFunctions.ClearPanel(pnlAnswer);
StartTest(1lvl);

}

10.4 Kwdikag - frmSettings.cs

using System;

using System.Windows.Forms;
using DevExpress.XtrakEditors;
using Utils;

using System.Data;

using Utils.EnumExtensions;

namespace TicTacApplication.Forms

{

public partial class frmSettings : TicTacApplication.Forms.frmRoom

{
public User User { get; set; }

public frmSettings()

{
InitializeComponent();
}
private void frmSettings_Load(object sender, EventArgs e)
{

DataTable dtSkins = SkinDataSource();
lookUpEditSkinMale.Properties.DataSource = dtSkins;
lookUpEditSkinFemale.Properties.DataSource = dtSkins;
lookUpEditSkinAdmin.Properties.DataSource = dtSkins;
settingsTableAdapter.Fill(ticTacDataSet.Settings);
lookUpEditSkinAdmin.EditValueChanged +=
aLookUpEditSkin_EditValueChanged;
lookUpEditSkinMale.EditValueChanged +=
aLookUpEditSkin_EditValueChanged;
lookUpEditSkinFemale.EditValueChanged +=
aLookUpEditSkin_EditValueChanged;

}
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private void btnSave_Click(object sender, EventArgs e)

{
settingsBindingSource.EndEdit();
settingsTableAdapter.Update(ticTacDataSet.Settings);
SavePassword();

}

private void SavePassword()

{

txCurrentPassword.DoValidate();

txNewPassword.DoValidate();

txConfirmPassword.DoValidate();

if (txCurrentPassword.Text.Trim() == string.Empty ||
txNewPassword.Text.Trim() == string.Empty ||
txConfirmPassword.Text.Trim() == string.Empty)
return;

if (txCurrentPassword.EditValue.Equals(User.Password))

{
if (txNewPassword.EditValue.Equals(txConfirmPassword.EditValue)
&& txNewPassword.EditValue != null)

¢ User.Password = txNewPassword.EditValue.ToString();
User.SaveUserData();

}

else

{

XtraMessageBox.Show("H enoAfibevaon ométuxe, 0 VEog Kwd1KOG Segv
anobnkevtTnke. ", "XdPAApa", MessageBoxButtons.OK, MessageBoxIcon.Error);

}

else if (txCurrentPassword.EditValue != null)

{
XtraMessageBox.Show( "0 Tpéxwv. Kwd1kdG ATav AdOOG, 0 VEOG Kwd1KOG
Sev amobnkevtnke.", "ZPAApa"; MessageBoxButtons.OK, MessageBoxIcon.Error);

}
private void rgChoicesNo_SelectedIndexChanged(object sender, EventArgs e)
{
(sender as RadioGroup).DoValidate();
}
private void spnTestNo_ EditValueChanged(object sender, EventArgs e)
{
(senderas SpinEdit).DoValidate();
}
private static DataTable SkinDataSource()
{

DataTable resval = new DataTable();
resval.Columns.Add("ID", typeof(int));
resval.Columns.Add("Description", typeof(string));

for (int i = @; i < 35; i++)
{
DataRow row = resval.NewRow();
row["ID"] = i;
row[ "Description”] = StringEnum.GetStringValue((Skins)i, @);
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resval.Rows.Add(row);

}

return resval;

}

private void alLookUpEditSkin_EditValueChanged(object sender, EventArgs e)

{
if((sender as LookUpEdit).EditValue != DBNull.Value)

{
int skinId = (int)((sender as LookUpEdit).EditValue);
(Parent.Parent as frmMain).SetSkin(skinId);
(sender as LookUpEdit).DoValidate();

}

10.5 Kwdikag - frmStatisticsRoom.cs

using
using
using
using
using
using
using
using
using

System;

System.Data;

System.Drawing;

System.Windows.Forms;

System.Resources;

DevExpress.XtraEditors;
TicTacApplication.TicTacDataSetTableAdapters;
Utils;

Utils.EnumExtensions;

namespace TicTacApplication.Forms

{

public partial class frmStatisticsRoom : TicTacApplication.Forms.frmRoom

{

public User User { get; set; }

private string _lastTestScore;
public string LastTestScore

{
get { return _lastTestScore; }
set
{
_lastTestScore = value;
1blScore.Text = _lastTestScore + " % ";
}
}

public bool PerformLevelCheck { get; set; }

private StatisticsTableAdapter _StatisticsTableAdapter = new

StatisticsTableAdapter();

public frmStatisticsRoom()
{

InitializeComponent();
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RecordsGridControl.LookAndFeel.SetSkinStyle(StringEnum.GetStringValue(Skins.Valen
tine, 0));

TestGridControl.LookAndFeel.SetSkinStyle(StringEnum.GetStringValue(Skins.DevExpre
ssStyle, 9));
}

private void frmStatisticsRoom_Load(object sender, EventArgs e)
{
userLevelTableAdapter.Fill(ticTacDataSet.UserLevel);
TestGridControl.DataSource =
_StatisticsTableAdapter.GetTestsByUserID(User.ID);

}
private void InitForm()
{
ResizeControls();
FillLastTestStats();
AdviceGenerator ag = new AdviceGenerator(User);
lblLastTestEval.Text = ag.EvaluatelLastTest();
1blAdvice.Text = ag.GenerateAdvice();
}
private void ResizeControls()
{
foreach (Control c in pnlStatButtons.Controls)
{
if (¢ is SimpleButton)
{
(c as SimpleButton).Height = (pnlStatButtons.Height - 6) / 5;
}
}
foreach (Control c in tpQuestion.Controls)
{

if (c/is ‘GroupControl)

{
(c as GroupControl).Width = (pnlStats.Width-
pnlStatButtons.Width-10) / 2;

}
}
}
private void FilllastTestStats()
{

DataTable dtLastTest =
_StatisticsTableAdapter.GetLastTestStatsByUserID(User.ID);
if (dtLastTest.Rows.Count > 9)

{
LastTestScore = dtLastTest.Rows.Count > @ ?
dtLastTest.Rows[@]["Rating"].ToString() : "-";

int iRating = (Convert.ToInt32(LastTestScore));
SkinForm(iRating);

}

private void FilllLevelStats()
{
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DataTable dtLevelStats =
_StatisticsTableAdapter.GetLevelStatsByUserID(User.ID,5);
foreach (DataRow dr in dtLevelStats.Rows)
{
int 1 = Convert.ToInt32(dr["DifficultyLevel"]);
(tpLevel.Controls["pb" + 1.ToString()] as
ProgressBarControl).Position = Convert.ToInt32(dr["AverageRating"]);
(tpLevel.Controls["lbt" + 1.ToString()] as LabelControl).Text
dr["TotalTests"].ToString();
(tpLevel.Controls["lbg" + 1.ToString()] as LabelControl).Text
dr["TotalQuestions"].ToString();
(tpLevel.Controls["1lbb" + 1.ToString()] as LabelControl).Text
dr["BestRating"].ToString()+"%";
(tpLevel.Controls["lbw" + 1.ToString()] as LabelControl).Text
dr["WorstRating"].ToString()+"%";

}

}

private void FillQuestionStats()
{
int idx = 9;
DataTable dtQuestionTypeStats =
_StatisticsTableAdapter.GetQuestionTypeStatsByUserIDLevelID(User.ID, User.Level);
foreach (DataRow dr in dtQuestionTypeStats.Rows)
{
int t = Convert.ToInt32(dr["QuestionTypeID"]);
double tgs = Convert.ToDouble(dr["TotalQuestions"]);

double cqs = Convert.ToDouble(dr["CorrectQuestions"]);
double prc = cqs / tqgs * 100;

if (idx == @ || idx == dtQuestionTypeStats.Rows.Count - 1)
{

LabelControl 1 = (grpQuestionType.Controls["lbqgt" +
t.ToString()] as LabelControl);

1.BorderStyle =
DevExpress.Xtrakditors.Controls.BorderStyles.Simple;

1.Appearance.BorderColor = (idx == @) ? Color.ForestGreen :
Color.Tomato;

}

(grpQuestionType.Controls["lbgt" + t.ToString()] as
LabelControl).Text = String.Format("{@} otig {1}{2}", cgs, tgs, string.Format("
({0}%)", (int)prc));

idx++;

}

idx = 0;
int errorCount =
(int)_StatisticsTableAdapter.GetTotalErrorCount(User.ID, User.Level);
DataTable dtErrorTypeStats =
_StatisticsTableAdapter.GetErrorTypeStatsByUserLevelID(User.ID, User.Level);
foreach (DataRow dr in dtErrorTypeStats.Rows)
{
int t = Convert.ToInt32(dr["ErrorTypeID"]);
int e = Convert.ToInt32(dr["Errors"]);
if (idx == @ || idx == dtErrorTypeStats.Rows.Count-1)

i
LabelControl 1 = (grpErrorType.Controls["lbet" +
t.ToString()] as LabelControl);
1.BorderStyle =
DevExpress.Xtrakditors.Controls.BorderStyles.Simple;
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1.Appearance.BorderColor = (idx==0) ? Color.Tomato :
Color.ForestGreen;
¥
if (errorCount != 0)
(grpErrorType.Controls["1lbet" + t.ToString()] as
LabelControl).Text = String.Format("{@} amd {1}{2}", e, errorCount,
string.Format (" ({0}%)", (int)(e * 100 / errorCount)));
else
{
(grpErrorType.Controls["1lbet" + t.ToString()] as
LabelControl).Text = String.Empty;
(grpErrorType.Controls["1lbet" + t.ToString()] as
LabelControl).BorderStyle =
DevExpress.Xtrakditors.Controls.BorderStyles.NoBorder;

}

idx++;

private void SkinForm(int aRating)
{
string prefix = string.Empty;
if (User.SkinID == 1)
prefix = "def";
else if (User.SkinID == 2)

prefix = "ani";
else if (User.SkinID == 3)
prefix = "emo";

ResourceManager resourceManager = new
ResourceManager("TicTacApplication.Properties.Resources"”, GetType().Assembly);

if (@ <= aRating && aRating <= 20)

{
picEdtLastTest.Image = (Bitmap)resourceManager.GetObject(prefix +
IIFII);
else if (20 < aRating && aRating <= 35)
{
picEdtLastTest.Image = (Bitmap)resourceManager.GetObject(prefix +
IIEII);
}
else if (35 < aRating && aRating <= 50)
{
picEdtLastTest.Image = (Bitmap)resourceManager.GetObject(prefix +
"D");
}
else if (50 < aRating && aRating <= 65)
{
picEdtLastTest.Image = (Bitmap)resourceManager.GetObject(prefix +
Ilcll);
else if (65 < aRating && aRating <= 80)
{
picEdtLastTest.Image = (Bitmap)resourceManager.GetObject(prefix +
IIBII);
}
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else if (80 < aRating && aRating <= 100)

{
picEdtLastTest.Image = (Bitmap)resourceManager.GetObject(prefix +

"A");

}

picEdtAdvice.Image = (Bitmap)resourceManager.GetObject(prefix +
_advisor");

}

private void frmStatisticsRoom_Shown(object sender, EventArgs e)

¢ InitForm();

}

private void chkBtnTest_CheckedChanged(object sender, EventArgs e)
{

if ((sender as CheckButton).Checked)

{
xtraTabControll.SelectedTabPageIndex = Convert.ToInt32((sender as
CheckButton).Tag);
}
}

private void xtraTabControll_SelectedPageChanged(object sender,
DevExpress.XtraTab.TabPageChangedEventArgs e)

{
if (e.Page == tplLevel)
{
FillLevelStats();
else if (e.Page == tpQuestion)
{
FillQuestionStats();
else if (e.Page == tpTime)
{
chartControll.Width = (tpTime.Width - 4@) / 2;
timeEfficiencyTableAdapter.Fill(ticTacDataSet.TimeEfficiency,
User.ID);
}
else if (e.Page == tpRecords)
{
RecordsGridControl.DataSource = RecordsDataSource();
}
X

private void gvTests_ CustomUnboundColumnData(object sender,
DevExpress.XtraGrid.Views.Base.CustomColumnDataEventArgs e)

{
if (e.Column == colDate)
{
DataRow dr = gvTests.GetDataRow(e.RowHandle);
e.Value = dr["StartTime"];
}
}
private DataTable RecordsDataSource()
{

DataTable resval = new DataTable();
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resval.Columns.Add("Description”, typeof(string));
resval.Columns.Add("Image", typeof(Image));
resval.Columns.Add("Score", typeof(string));

DataRow dr = resval.NewRow();

dr["Description"] = "Zuvexopeveq Iwoteg Amavtioeilg”;
dr["Image"] = Properties.Resources.tr_p3;

dr["Score"] = string.Format("{0} epwtioelg", GetStreak(true));
resval.Rows.Add(dr);

dr = resval.NewRow();

dr["Description”] = "Zuvexopeveg NdBog Amavtroeig”;

dr["Image"] = Properties.Resources.tr_nl;

dr["Score"] = string.Format("{0} epwtioeilg", GetStreak(false));
resval.Rows.Add(dr);

dr = resval.NewRow();

dr["Description”] = "KoAUtepo Ailaywviopa”;

dr["Image"] = Properties.Resources.tr_pl;

dr["Score"] = string.Format("{0} ota 100",
_StatisticsTableAdapter.MaxTestRating(User.ID));

resval.Rows.Add(dr);

dr = resval.NewRow();

dr["Description"] = "Xeilpdtepo Alaywviopa";

dr["Image"] = Properties.Resources.tr_n2;

dr["Score"] = string.Format("{0} ota 100",
_StatisticsTableAdapter.MinTestRating(User.ID));

resval.Rows.Add(dr);

return resval;

}

private int GetStreak(bool correct)
{
int resval = @
int counter =
DataTable/dt =
_StatisticsTableAdapter.GetAllQuestionsByUserID(User.ID);
foreach (DataRow dr in dt.Rows)

.
)
.
)

if (dr["Correct"].Equals(correct))

Th
counter++;

ii

else

{
if (counter > resval)

resval = counter;

counter = 0;

iy

}

if (counter > resval)
resval = counter;
return resval;
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10.6 Kwdikag - frmStudyRoom.cs

using System;

using System.Drawing;

using System.Windows.Forms;
using DevExpress.XtraEditors;
using Utils;

namespace TicTacApplication.Forms

{

public partial class frmStudyRoom : TicTacApplication.Forms.frmRoom

{
public User User { get; set; }

private int _recommendedChapter;
public int RecommendedChapter

{
get
{
return _recommendedChapter;
}
set
{
_recommendedChapter. = value;
switch (value)
{
case 1:
1l1blChapterl.LinkColor = Color.Tomato;
break;
case 2:
llblChapter2.LinkColor = Color.Tomato;
break;
case 3:
1lblcChapter3.LinkColor = Color.Tomato;
break;
case 4:
llblChapter4.LinkColor = Color.Tomato;
break;
default: break;
}
}
}

private StudySession _studySession;

public frmStudyRoom()
{

}

private void aChapter_LinkClicked(object sender,
LinkLabellLinkClickedEventArgs e)

{

InitializeComponent();

string filepath = String.Format("{@}\\rtf\\{1}",
Application.StartupPath, (sender as LinkLabel).Tag);
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RichTextBox reader = new RichTextBox { Size = new Size(Width - 50,
Height - 1@5), BackColor = Color.FromArgb(255, 255, 192), Location = new
Point(25, 25), ReadOnly = true, ScrollBars = RichTextBoxScrollBars.None, Font =
new Font("Comic Sans MS", 16.0F) };

reader.LoadFile(filepath);

Controls.Add(reader);

CreatePreviousNextReturnButtons(reader);

reader.BringToFront();

string sChapterNo = (sender as
LinkLabel).Name.Replace("11lblChapter","");

int iChapterNo = Convert.ToInt32(sChapterNo);

_studySession = new StudySession(User.ID, iChapterNo);

}
SimpleButton btnReturn, btnUp, btnDown;

private void CreatePreviousNextReturnButtons(RichTextBox reader)
{
btnUp = new SimpleButton();
btnUp.Size = new Size(150, 50);
btnUp.Location = new Point(reader.Left, reader.Bottom + 5);
btnUp.AllowFocus = false;
btnUp.LookAndFeel.UseDefaultLookAndFeel = true;
btnUp.Appearance.TextOptions.WordWrap =
DevExpress.Utils.WordWrap.Wrap;
Font £ = btnUp.Appearance.Font;
btnUp.Appearance.Font = new Font(f.FontFamily, 1OF, FontStyle.Bold);
btnUp.Text = "Mponyoupevn ZeAida™;
btnUp.Click += btnUp_Click;
btnUp.Tag = reader;

btnDown = new SimpleButton();

btnDown.Size = new Size(150, 50);

btnDown.Location = new Point(btnUp.Right+5, reader.Bottom + 5);

btnDown.AllowFocus = false;

btnDown.LookAndFeel.UseDefaultLookAndFeel = true;

btnDown.Appearance.TextOptions.WordWrap =
DevExpress.Utils.WordWrap.Wrap;

btnDown.Appearance.Font = btnUp.Appearance.Font;

btnDown.Text = "Emopevn ZeAida";

btnDown.Click += btnDown_Click;

btnDown.Tag = reader;

btnReturn = new SimpleButton();

btnReturn.Size = new Size(150, 50);

btnReturn.Location = new Point(reader.Right - 150, reader.Bottom +
5);

btnReturn.AllowFocus = false;

btnReturn.Appearance.Font = btnUp.Appearance.Font;

btnReturn.LookAndFeel.UseDefaultLookAndFeel = true;

btnReturn.Text = "Emiotpodn”;

btnReturn.Click += btnReturn_Click;

btnReturn.Tag = reader;

Controls.AddRange(new Control[] { btnReturn, btnUp, btnDown });
}

void btnUp_Click(object sender, EventArgs e)

{

((sender as SimpleButton).Tag as RichTextBox).Focus();
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SendKeys.Send("{PGUP}");

}
void btnDown_Click(object sender, EventArgs e)
{
((sender as SimpleButton).Tag as RichTextBox).Focus();
SendKeys.Send("{PGDN}");
}
void btnReturn_Click(object sender, EventArgs e)
{
_studySession.EndTime = DateTime.Now;
_studySession.SaveSession();
(btnReturn.Tag as RichTextBox).Dispose();
btnReturn.Dispose();
btnDown.Dispose();
btnUp.Dispose();
}
private void frmStudyRoom_Load(object sender, EventArgs e)
{
RecommendedChapter = User.level;
}

10.7 Kwdikag - AdviceGenerator.cs

using System;

using System.Text;

using System.Data;

using Utils.EnumExtensions;

using Utils.UtilsDataSetTableAdapters;

namespace Utils

{

public class AdviceGenerator

{

enum TestScores

{
[StringValue( "dprotn™)]
Excellent = 1,
[StringValue("moAU kaAf")]
VeryGood = 2,
[StringValue("1kavomointiki")]
Satisfying = 3,
[StringValue("pétpia™)]
Mediocre = 4,
[StringValue("kdtw tou petpiou™)]
BelowAverage = 5,
[StringValue("kakA™)]
Poor = 6

}s

enum ErrorTypesDesc
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{
[StringValue("katavonong")]

General = 1,
[StringValue("olyxuong HikpoU Katl peydAou deiktn,")]
SmalllLargeHand = 2,
[StringValue("oUyxuong peta&u \"mopd\" kot \"kat\",")]
PastTo = 3,
[StringValue("oe 6t1 adopd otov umoAoylopd O1dpketag, )]
Duration = 4,
[StringValue("oe 6t1 adopd otnv Tipi Tou Aemtodeiktn,™)]
MinuteHandvalue = 5,
[StringValue("oe 6t1 adopd otnv Tiuj Tou wpodsiken,")]
HourHandValue = 6,
[StringValue("oe 6t1 adopd otnv opboypadpia,™)]
Spelling = 7

}

enum QuestionTypesDesc
{
[StringValue("moAANamARG €mM1AOYNG ME POAOYLA- WG EMLAOVEG.")]
MultipleChoiceClock = 1,
[StringValue("moAAamANG €mM1AOYNG UE €MTAOYECG KETHEVOU.")]
MultipleChoiceText = 2,
[StringValue("mou amatiteitat va puBuiose1lg to poAdl oe kKaBoplopévn
wpa. )]
SetClock = 3,
[StringValue("mou amoatteitol UMOAOYTOUOG KAMO1OU XPOV1KOU
S6taotriuatog. )]
SetRange = 4,
[StringValue("tunou Zwotd/Ndbog. ™) ]
RightWrong = 5,
[StringValue("avo1lXToU TUMOU TIOU TIPEMEL VA TANKTPOAOYAOELG TNV
anavtnon.")]
OpenAnswer =6
}s

const string Not = @"&6ev";

string sTestScore = @"{0}, n eniboor] cou oto teAsutaio Siaywviopa rTav

{1}. "

public User User { get; set; }
private int _LastTestlLevel = -1;
private int _LastTestRating = 0;

private TestTableAdapter _TestTableAdapter = new TestTableAdapter();

private StudySessionTableAdapter _StudySessionTableAdapter = new
StudySessionTableAdapter();

private StatisticsTableAdapter _StatisticsTableAdapter = new
StatisticsTableAdapter();

private bool bStudy = false;
private bool bPractice = false;
private bool bAttention = false;
private bool bLevelUp = false;
private bool bLevelDown = false;

public AdviceGenerator(User user)

{
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User = user;

}

public string EvaluatelastTest()
{
StringBuilder sBuilder = new StringBuilder();
int iScore = GetLastTestScore();
if(iScore>0)
{
EvaluateStudyTime(_LastTestRating);
bool bPrevTest = EvaluatePreviousTest(_LastTestRating);
bool bMistakes = EvaluateMistakes(_LastTestRating);
string sFirstName = User.FirstName.TrimEnd('c");
sBuilder.Append(string.Format(sTestScore, sFirstName,
StringEnum.GetStringValue((TestScores)iScore, 0)));
sBuilder.Append(string.Format(sStudy, arge_Study, argl Study,
arg2_Study, arg3_Study));
if (bPrevTest)
sBuilder.Append(string.Format(sPreviousTest, argé PrevTest,
argl PrevTest));
if (bMistakes)
sBuilder.Append(string.Format(sMistakes, arg@ Mistakes,
argl_Mistakes, arg2_Mistakes));
}

return sBuilder.ToString();

}

public string GenerateAdvice()
{

string sAdvice = string.Empty;

DataTable dtLevelStats =
_StatisticsTableAdapter.GetCurrentLevelStatsByUserIDLevel(User.ID, new
Settings().QuestionNumber, User.Level);

if (dtLevelStats.Rows.Count > 0)

{
bLevelUp =
(Convert.ToInt32(dtLevelStats.Rows[@]["AverageRating"]) > 65) && (User.Level <
4);
bLevelDown =
(Convert.ToInt32(dtLevelStats.Rows[@]["AverageRating"]) < 20) && (User.Level >
1);
i

if (bLevelDown)
%
sAdvice = string.Format(@"H emi1660ce1g cou teAevutaia eivat

16taitepa YapunA€G.  F1a autd mM1oTelw OT1 TO KOAUTEPO Ba rtav va €MLOTPEYELG OTO
KedpdAato {0}. ArdBace kaAd tn Bewpia, xwpig va Pidlecal kai otav MLOTEVELG OT1
EXEL TPOETOTHACOTEL KATAAANAQ KAvE TAAL €va 6laywviopa. poomdbnos va amoduyelg Ta
€UKoAa AdOn- kol miotevw 6Tl 6o TA mag MOAU KoAUTeEpa auth tn ¢opd. KaAn
enituxial”, User.Level - 1);

}
else
{
if (bLevelUp)
1
string sReady = User.Sex == 'F' ? "g€toiun" : "€tolpog";
string sCareful = User.Sex == 'F' ? "mpooektikn"

"TMPOOEKT1KOG" ;
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string sConcentrate = User.Sex == 'F' ? "ouykevtpwpéevn"
"OUYKEVTPpWUEVOG" ;

sAdvice = string.Format(@"Ita teAeutaia Sitaywviopata, Ta
€XELG MAEL OPKETA KOAA KOl M1OTEUW OT1 €loal mA€ov {@} va mepdoelg oto KedpdAaio
{1}. ", sReady, User.Level + 1);
if (bStudy)
sAdvice += string.Format("Mdavtwg yia mav gvdexopevo, Oa
og oupBouUAgua va pi&elg mpwta pia potid otn Oswpia tou KedpaAaiou {0} yia va
eipaote oilyoupol o6t 6ev Ba adricoupe miow kevd.", User.Level);
if (bAttention)
sAdvice += string.Format("Ta amoteAéopatd cou Ba Atav
okOpa KaAutepa av fjoouv mio {0} kal {1}. MpoomdOnoe oto PEAAOV va amodUyELG Ta
€UKOAa AdOn. ", sCareful, sConcentrate);
sAdvice += "KoAr} Emituyial”;

}
else
{
string sOwn = User.Sex == 'F' ? "povn" : "povog";
string sCareful = User.Sex == 'F' ? "mpooektikn"
"TMPOOEKT1KOG" ;
string sConcentrate = User.Sex == 'F' ? "ouykevtpwuévn"

"OUYKEVTPWUEVOG";
if (bStudy)
sAdvice += string.Format(@"MiBavétata Sev €xelg
KATAVONOE1 OTOV QmAlTOUMEVO Babud kdmoila mpdypota oth-Bgwpia tou Keparaiou {0}.
Mia koA emavdaAnyn miotevw Ba oe Ponbouce moAu. ", User.Level);
if(bPractice)
sAdvice += "Ta-61aywvicpota e Bonbouv onuavtika va
KaToAABELG TO aviikeipevo. Me Alyn €&daoknon. akopa vopidw mwg Oa ta mnyaivelg

nepipnpal ";
if (bAttention)
sAdvice += string.Format("Ta omoteAéopatd cou Ba ATav
okopa kaAvutepa av rjoouv mio {0} kat {1}. Mpoomddnoe oto péAAov va amoduyelg Ta
€UKOAa AdOn.", sCareful, sConcentrate);
if (string.IsNullOrEmpty(sAdvice))
sAdvice = string.Format("Bpiokeoal oto ocwotd Spdpo! Ta

nnyaivelg pia xapd kat {0} oou.. ZUVEXLOE TNV KOAAR mpoomdbsia...", sOwn);
}
}
return sAdvice;
}
private int GetLastTestScore()
i

int resval = -1;
DataTable dtLastTest = _TestTableAdapter.GetDataByUserID(User.ID);
if (dtLastTest.Rows.Count > 0)

!
_LastTestLevel =
Convert.ToInt32(dtLastTest.Rows[@]["DifficultylLevel™]);
- LastTestRating = Convert.ToInt32(dtLastTest.Rows[@]["Rating"]);
if (_LastTestRating > 80 && _LastTestRating <= 100)
resval = 1;
else if (_LastTestRating > 65 & _LastTestRating <= 80)
resval = 2;
else if (_LastTestRating > 50 & _LastTestRating <= 65)
resval = 3;
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else if (_LastTestRating > 35 & _LastTestRating <= 50)
resval = 4;
else if (_LastTestRating > 20 & _LastTestRating <= 35)
resval = 5;
else if (_LastTestRating >= @ & _LastTestRating <= 20)
resval = 6;
}

return resval;

}

private string sStudy = @"{0} o xpdévog mou apiEépwoeg yila peAETN {1} nATav
{2}, {3+ "

private string arg@_Study = string.Empty;
private string argl Study = string.Empty;
private string arg2 Study = string.Empty;
private string arg3_Study = string.Empty;

private void EvaluateStudyTime(int score)

{
int totalTime =
(int)_StudySessionTableAdapter.GetTotalStudyTime(User.ID, - LastTestLevel);
if (totalTime >= 0 && totalTime <= 120)

{
bStudy = true;
argl_Study = string.Empty;
arg2_Study = "eAdxiotog";
}
else if (totalTime > 120 && totalTime <= 240)
{
if (score > 50)
{
argl Study = Not;
arg2_Study = "opketog";
}
else
{
bStudy = true;
argl Study = string.Empty;
arg2_Study = "avemapkng";
}
else if (totalTime > 240 && totalTime <= 360)
{
bStudy = true;
argl Study = string.Empty;
arg2_Study = "oxetikd Alyog";
}
else if (totalTime > 360 && totalTime <= 480)
{
argl_Study = string.Empty;
arg2 Study = "oplokd emapknig";
else if (totalTime > 480 && totalTime <= 600)
{
argl Study = string.Empty;
arg2_Study = "emapkng";

else if (totalTime > 600)
{
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argl Study = string.Empty;
arg2_Study = "opketog";
}
if (score > 50 && totalTime < 360)
{

argd_Study = "Av kai";
if (score <= 70)
{
arg3_Study = "o TPOMOG TOU QAVT1UETWNIOEG TO Olaywvioua,
ékpude KaAd tig aduvapieg ocou.";
bStudy = true;
}
else
arg3_Study = "oto Staywviopo €6€1§EG TNV. AMALTOUPEVN
cofapdtnta, Kai n mpoondOeld cou avtapeidpdnke. Mmpdfo!™;

else if (score <= 50 && totalTime >= 360)

{
bPractice = true;
argd_Study = "Qotdoo,";
arg3_Study = "mpdypa mou miQavotato onpoaivel 6t1 Sev rjoouv

OUYKEVTWUEVOG €lte katd TN &1dpkela Tou Sraywviopatog, €ite kata tn 61dpKela TNG
MEAETNG.";
bAttention = true;
}
else
{
argd_Study = "EmimAgov,";
if (score > 65)
arg3_Study = "yeyovog mou Seixvel 6Tl n mpoonmdbela oou
avtapeifetat. Tuvéxloe tnv KaAn mpoomdbeial!™;
else if (score > 50)
arg3_Study = "kaul map'oAo mou O€vV TA MHYEG KOl OOXNMA,
umdpxouv peydAa mepilbwpla PeAtiwong. Mpoonddnoe okAnpdtepa tnv emopevn ¢opal”;
else if (score > 35)
{
arg3_Study = "omote to amoteAeopa Sev mpokoAel €kmAngn. Oa
TIPEMEL VO TMPOOTABNOE LG TEPLOCOTEPO. Ao~ 6w Kal mepal™;
bAttention = true;

}
else
{
arg3- Study = "kal To amotéAgopa poldlel va €lval OUVEMELQ TNG
HU1KPNG TpooTdBfe1ag Tou. KAaTEROAAEG. Xpeldletal TOAAN SouAeild. .. Mpoomdbnoe!”;
bAttention = true;
}

bStudy = (totalTime < 360);
bPractice = (score < 55);

}

private string sPreviousTest
{e}, {1} "

private string arg@ PrevTest = string.Empty;

private string argl PrevTest = string.Empty;

@"ZUuyKp1lT1KA MPE TO TPONYyoUUEVO Slaywvioua,

private bool EvaluatePreviousTest(int score)
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{

bool resval = false;

DataTable dtPrevTest =
_TestTableAdapter.GetPreviousTestByUserIDLevel(User.ID, _LastTestLevel);

if (dtPrevTest.Rows.Count > @)

{
resval = true;
int prevScore = Convert.ToInt32(dtPrevTest.Rows[@]["Rating"]);
int iDiff = score - prevScore;
if (iDiff »>= -5 && iDiff <= 5)
{
if (score > 50)
{
argd_PrevTest = "ta mryeg nmepimou to 1610 KAAd";
argl PrevTest = (score > 70) ? "a§ilelg ouyxapntrpia yila
Tn otabepd KaAr oou emidoon!" : "mAviwg va E€pelg OT1 MMOPEiG KAl KaAUutepa.";
}
else
{
argd_PrevTest = "n emidoor] oou KupdvOnke ota 161a yaunAd
enineda”;
argl_PrevTest = "olyoupa mpoomdOnoeg;";
}
}
else if (iDiff > 5 && iDiff <= 30)
{
if (score < 50)
{
argd_PrevTest = "aut tn dopd ta mAiyeg KoAvtepa™;
argl_PrevTest = "xpeildletal woto6oo opketr SOUAELd
aképa.";
}
else
{
argod_PrevTest = "mpoomdbnosg kot autod ¢pdavnke";
argl PrevTest = "autr tn ¢opd ta mryeg aiobntd koAvtepa,
ouvexloe €tol!”;
}
else if (iDiff > 30)

{

bAttention = true;
argd_PrevTest = "n BeAtiwon e€ival kATl mapamdvw omd aiobnti”;
if (score < 50)
argl PrevTest
n mpoondbeld cou eivat a§ioAoyn!";
else
argl PrevTest = "kal autd avtikotontpiletal ota
anmoteAEoPATA . JUVEXLOE €TOl!";

"prmopel va xpeldletal akopn SOUAE1d, OpwG

else if(iDiff<-5 & iDiff >= -30)

4
if (score > 50)
{
argd_PrevTest = "av kal n enidoor] cou €ival oakoOpa
arodektTn";
argl PrevTest = "tnv mponyoupevn dopd ta £ixeg magr Aiyo
KaAvtepa.";
}

TicTac: EKTTaideuTikn epappoyn ekudbnong TG WPAg JE HOVTEAOTTOINGN XPNOTWY G€ TIPOCAPHOCTIKS TTEPIBAAAOV

88



Metamtuyiokr AiatpifA

OUYKEVTpwor] cou”

armodektn";

KaAvutepa.";

else

{

argo_PrevTes
5

argl_PrevTes

else if (iDiff < -30
{
bAttention = tru
if (score > 50)

{

TN OUYKEVTPWor cou";

pmopeig.";

}

argo_PrevTes
argl_PrevTes
}
else
{
argo_PrevTes
argl_PrevTes
}

}

return resval;

}

t

Zouypng lN. AvaoTdaoiog

"HAAAOV autr Tn ¢opd €XAOEG TN

t = "to amotéAeopa amEXEL OMO TO AVOPEVOUEVO.
Exelg n6n amodeifel ot1 pmopeig, oAAA BEAerg;";

)

e;

t

t

t

t

"av kat n entdoon cou -eival akoépa

"tnv mponyoUpevn ¢opd Ta £1XEG MAEL TIOAU

"HAAAOV- auT] TN ¢opd BLlACTNKEG KAl EXOOEG

"TO OMOTEAEOUA QMEXEL TOAU amd outd Tou

string sMistakes = @"Ekaveg {0} AdOn, kupiwg {1} kail oe SuokoAsdav ol

epwtioeilg {2} ";
private
private
private

string arg@_Mistakes
string argl Mistakes
string arg2_Mistakes

private bool EvaluateMistakes(int score)

{

DataTable dtLastTestStats =

_StatisticsTableAdapter.GetLastTestStatsByUserID(User.ID);

if (dtLastTestStats.Rows.Count > 9)

{

if (score == 100)
return false;
else if (score > 80
argd_Mistakes =
else if (score > 65
argd._Mistakes =
else if (score > 50
argd_Mistakes =
else if (score > 35
argd_Mistakes =
else if (score > 20
argd_Mistakes =
else if (score >= 0
argd_Mistakes =

int[] errorTypeArray
int[] questTypeArray

&& score < 100)
"Alya";

&& score <= 890)
"oxetika Alya";
&& score <= 65)
"pepika";

&& score <= 50)
"opkeTd";

&& score <= 35)
"TIOAANG" ;

&& score <= 20)
"mdpa MoOAAG";

= new int[7];
= new int[6];

string.Empty;
string.Empty;
string.Empty;
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for (int i =0; i < 7; i++)

{
errorTypeArray[i] =
dtLastTestStats.Select(string.Format("ErrorType = {0}", i + 1)).Length;
}
for (int i = 0; i < 6; i++)
{
questTypeArray[i] =

dtLastTestStats.Select(string.Format("QuestionTypeID = {0} AND Correct=0", i +
1)).Length;
}

argl Mistakes =
StringEnum.GetStringValue((ErrorTypesDesc)(GetArrayMaxElementIdx(errorTypeArray)
+ 1), 0);

arg2_Mistakes =
StringEnum.GetStringValue((QuestionTypesDesc)(GetArrayMaxElementIdx(questTypeArra
y) +1), 0);

}

return false;

return true;

}
private static int GetArrayMaxElementIdx(int[] array)
{
int idx = -1;
int max = @,tmp = ©;
foreach (int i in array)
{
if (i > max)
{
max = i;
idx = tmp;
}
tmp++;
}
return idx;
}

10.8 Kwdikag - Answer.cs

using System;

namespace Utils

{

public. class Answer : IDisposable

{
public Question Question { get; set; }
public int ErrorTypeID { get; set; }
public string AnswerText { get; set; }
public bool IsCorrect { get; set; }

public void Dispose()
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{
}

GC.SuppressFinalize(this);

10.9 Kwdikag - ClockParams.cs

using System;
using System.Drawing;

namespace Utils

{

public class ClockParams

{
public DateTime Value { get; set; }

public TimeZones TimeZone { get; set; }
public Image Image { get; set; }

public ClockParams(string sParams)

{
TimeZone = TimeZones.tzNone;
ReadParams(sParams);
}
private void ReadParams(string sParams)
{
string[] sArrayParams = sParams.Split(':");
if (sArrayParams.lLength == 2 || sArrayParams.Length == 3)
{
int hours = Convert.ToInt32(sArrayParams[0]);
int mins = Convert.ToInt32(sArrayParams[1]);
Value = DateTime.Now.Date.AddHours (hours).AddMinutes(mins);
if (sArrayParams.Length == 3)
{
int tzone = Convert.ToInt32(sArrayParams[2]);
TimeZone = (TimeZones)tzone;
SetTimeZoneImage();
}
}
else
throw new-ArgumentOutOfRangeException();
}

private void SetTimeZoneImage()

{

switch (TimeZone)
{
case TimeZones.tzMorning:
Image = AdditionalResources.Resources.morning;
break;
case TimeZones.tzMidday:
Image = AdditionalResources.Resources.midday;
break;
case TimeZones.tzAfternoon:
Image = AdditionalResources.Resources.afternoon;
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break;
case TimeZones.tzNight:
Image = AdditionalResources.Resources.night;
break;
default:
Image = null;
break;

}

public void Save(AnalogClock.Clock clock)
{
clock.Value = Value;
if (Image != null)
{
clock.BackgroundImage = Image;
clock.BackgroundImagelLayout =

System.Windows.Forms.ImagelLayout.Zoom;

}
}

10.10 Kwdikag - Question.cs

using System;

using System.Collections.Generic;
using System.Ling;

using System.Data;

using Utils.UtilsDataSetTableAdapters;

namespace Utils

{

public class Question: IDisposable

{

ErrorAnswerTableAdapter -errorAnswerTableAdapter = new

ErrorAnswerTableAdapter();

public int QuestionID { get; set; }
public QuestionTypes Type { get; set; }
public string DefaultText { get; set; }
public string QuestionText { get; set; }
public string ParameterText { get; set; }
public string Parameters { get; set; }
private string _givenAnswer;

public string GivenAnswer

{
get { return _givenAnswer; }
set
{
if (_givenAnswer != value)
{
_givenAnswer = value;
End = DateTime.Now;
}
}

Zouypng lN. AvaoTdaoiog
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}
public bool IsMultipleChoice { get; set; }

public bool IsAnswerCorrect { get; set; }

public DateTime Start { get; set; }

public DateTime End { get; set; }

public ErrorTypes ErrorType { get; set; }

public Test Test { get; set; }

public List<Answer> Answers = new List<Answer>();

public UtilsDataSet.ErrorAnswerDataTable AllQuestionWrongAnswers;

public void GenerateAnswers(string correctAnswer)

{

using (Answer a
ErrorTypeID = -1, IsCorrect

new Answer { AnswerText = correctAnswer,
true, Question = this })

{
Answers.Add(a);
}
if (IsMultipleChoice)
{

AllQuestionWrongAnswers =
errorAnswerTableAdapter.GetDataByQuestionID(QuestionID);

IEnumerable<int> randomWrongAnswerIds =
Randomizer.PickNItemsInRandomOrder (AllQuestionWrongAnswers.Select(e =>
e.ErrorAnswerID), Test.MultipleChoices - 1);

foreach (int id in randomWrongAnswerIds)

{

var ans = AllQuestionWrongAnswers.Where(e => e.ErrorAnswerID
== id).First();

Answer a = new Answer { AnswerText = ans.Answer, ErrorTypeID
= ans.ErrorTypeID, IsCorrect = false, Question = this };

Answers.Add(a);

}
//Triple Shuffle
Answers = Randomizer.ShuffleA(Answers).TolList();

Answers = Randomizer.ShuffleB(Answers).ToList();
Answers = Randomizer.ShuffleC(Answers).TolList();

}
}
public void Dispose()
{
GC.SuppressFinalize(this);
}

10.11 Kwdikag - Randomizer.cs

using System;

using System.Collections.Generic;
using System.Ling;

using System.Security.Cryptography;
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namespace Utils

{

public static class Randomizer

{

public static IEnumerable<int> PickNItemsInRandomOrder(IEnumerable<int>
itemCollection, int count)

{

Random random = new Random(DateTime.Now.Millisecond);

Dictionary<double, int> randomSortTable = new Dictionary<double,
int>();

foreach (int i in itemCollection)
randomSortTable[random.NextDouble()] = 1i;

return randomSortTable.OrderBy(KVP => KVP.Key).Take(count).Select(KVP
=> KVP.Value);
}

public static IList<T> ShuffleA<T>(IList<T> list)
{

int count = list.Count;
Random random = new Random(DateTime.Now.Millisecond);

Dictionary<double, T> randomSortTable = new Dictionary<double, T>();

foreach (var v in list)
randomSortTable[random.NextDouble()] = v;

return randomSortTable.OrderBy(KVP => KVP.Key).Take(count).Select(KVP
=> KVP.Value).ToList();

public static readonly Random random = new Random();
public static IList<T> ShuffleB<T>(IList<T> toShuffle)

{
List<T> deck = new List<T>(toShuffle);
int N = deck.Count;
for (int i = 0; i < N; ++i)
{
int r = i + (int)(random.Next(N - 1i));
T t = deck[r];
deck[r] = deck[i];
deck[i] = t;
}
return deck;
}
public static IList<T> ShuffleC<T>(this IList<T> list)
{

using (RNGCryptoServiceProvider provider = new
RNGCryptoServiceProvider())

{

int n = list.Count;
while (n > 1)

{
byte[] box = new byte[1];
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do

provider.GetBytes(box);
while (!(box[@] < n * (Byte.MaxValue / n)));
int k = (box[@] % n);

n--;

T value = list[k];
list[k] = list[n];
list[n] = value;

}
}

return list;

10.12 Kwdikag - Settings.cs

using System;

namespace Utils

{
public class Settings

{
public int QuestionNumber { get; set; }
public int ChoicesNumber { get; set; '}
public int EvalTestNumber { get; set; }
public int MaleSkinID { get; set; }
public int FemaleSkinID { get; set; }
public int AdminSkinID { get; set; }

public Settings()

{
LoadCurrentSettings();
}
public void LoadCurrentSettings()
{

using (UtilsDataSetTableAdapters.SettingsTableAdapter
settingsTableAdapter = new UtilsDataSetTableAdapters.SettingsTableAdapter())

{

UtilsDataSet.SettingsRow drSettings =
settingsTableAdapter.GetData().Rows[@] as UtilsDataSet.SettingsRow;

QuestionNumber = drSettings.QuestionNumber;

ChoicesNumber = drSettings.ChoicesNumber;

EvalTestNumber = drSettings.TestNumber;

MaleSkinID = drSettings.SkinMale;

FemaleSkinID = drSettings.SkinFemale;

AdminSkinID = drSettings.SkinAdmin;
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10.13 Kwdikag - SimilarityExtensions.cs

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

// A set of extension methods for determining string similarity

// Collected, refactored, or ported by Steve Hawley, steve.hawley@atalasoft.com
// Credit for original code is attached to the public method

// Use freely, but at your own risk - not guaranteed to be correct

namespace Utils

{

public static class SimilarityExtensions

{

static SimilarityExtensions()

{
_soundExTable = new List<KeyValuePair<string,string>>();
_soundExTable.Add(new KeyValuePair<string,string>("bfpv", "1"));
_soundExTable.Add(new KeyValuePair<string,string>("cgjkqsxz", "2"));
_soundExTable.Add(new KeyValuePair<string,string>("dt", "3"));
_soundExTable.Add(new KeyValuePair<string,string>("1", "4"));
_soundExTable.Add(new KeyValuePair<string,string>("mn", "5"));
_soundExTable.Add(new KeyValuePair<string,string>("r", "6"));

}

// Extension method for getting Levenshtein distance, based on:
// http://www.merriampark.com/ldcsharp.htm
// by Lasse Johansen
public static int LevenshteinDistance(this string s, string t)
{
if (s == null)
throw new. ArgumentNullException("s");
if (t == null)
throw-.new ArgumentNullException("t");
int n = s.Length;
int m'= t.Length;
int[,] d = new int[n+1,m+1];

if (n==108 || m==0)
return Math.Max(m, n);

for (int i = 0; i <= n; i++)

J
d[i, 0] =1;
}
for (int i = 0; i < m; i++)
{
dfe, i] = i;
}
for (int i = 0; i < n; i++)
{

for (int j = 0; j < m; j++)
{
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int cost = (t[j] == s[i]) ? @ : 1;

d[i + 1, j + 1] = Math.Min(Math.Min(d[i, j + 1] + 1, d[i + 1,
j1 + 1), d[i, j] + cost);
}

}

return d[n, m];

}

// Extension method for getting SoundEx, based on:
// http://blogs.techrepublic.com.com/programming-and-development/?p=656
// by Zach Smith

static List<KeyValuePair<string, string>> _soundExTable;

public static string SoundEx(this string s)
{
if (s == null)
throw new ArgumentNullException("s");
if (s.Length == 0)
return "0000";

StringBuilder sb = new StringBuilder();

string previousCode = "";
sb.Append(Char.ToLower(s[@]));

for (int i=1; i < s.Length; i++)

{

char currentLetter = Char.ToLower(s[i]);

KeyValuePair<string, string> found =
_soundExTable.FirstOrDefault(kvp => kvp.Key.Contains(currentLetter));
string currentCode = found.Value;
if (currentCode != null) {
if (currentCode != previousCode) {
sb.Append(currentCode);
if (sb.Length == 4)
break;
previousCode = currentCode;

}

if (sb.Length < 4)
sb.Append(new String('e', 4 - sb.Length));
return sb.ToString().ToUpper();

}

private static bool ContainsSubstring(this string s, string t, int start,
int count)

{
if (s == null)
throw new ArgumentNullException("s");
if (t == null)
throw new ArgumentNullException("t");
return s.Contains(t.Substring(start, count));
}

public static int SoundExDifference(string soundexl, string soundex2)
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{

if (soundexl == null)

throw new ArgumentNullException("soundexl1l");
if (soundex2 == null)

throw new ArgumentNullException("soundex2");
if (soundexl.Length != 4)

throw new ArgumentOutOfRangeException("soundex1",

strings need to be 4 characters long");

if (soundex2.Length != 4)

throw new ArgumentOutOfRangeException("soundex2",

strings need to be 4 characters long");

}

int result = 0;

if (soundex2.ContainsSubstring(soundex1, 1, 3))

{
}

else if (soundex2.ContainsSubstring(soundexl, 2, 2))

{
}

else if (soundex2.ContainsSubstring(soundexl, 1, 2))

{

result = 3;

result = 2;

result = 2;

}
else
{
if (soundex2.ContainsSubstring(soundex1, 1, 1))
result++;
if (soundex2.ContainsSubstring(soundex1, 2, 1))
result++;
if (soundex2.ContainsSubstring(soundex1, 3, 1))
result++;
}
if (soundex1[@] == soundex2[0])
result++;
return result == 0 ? 1 : result;

public static int SoundEx(this string s, string t)

{
}

return SoundExDifference(s.SoundEx(), t.SoundEx());

Zouypng lN. AvaoTdaoiog

"soundex

"soundex

public static bool StartsWith(this string s, params string[] candidate)

{

}

string match = candidate.FirstOrDefault(t => s.StartsWith(t));

return match != default(string);

public static bool SubstringIs(this string s, int start,
params string[] candidate)

if (start < 9)

return false;
string sub = s.Substring(start, length);
string match = candidate.FirstOrDefault(t

int length,

> t == sub);
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return match != default(string);

}
public static bool IsVowelOrY(this char c)
{
return "AEIOUY".Contains(Char.ToUpper(c));
}

static string[] _slavoGermanicRoots = new string[] { "W", "K", "CZ",
"WITZ" };
private static bool IsSlavoGermanic(string s)

{
return _slavoGermanicRoots.FirstOrDefault(t => s.Contains(t)) !=
default(string);
}

private static void AddMetaphoneCharacter(String primaryCharacter, String
alternateCharacter, StringBuilder primaryKey, StringBuilder alternateKey)

{

//Is the primary character valid?
if (primaryCharacter.Length > 0)
{

}

primaryKey.Append(primaryCharacter);

//Is the alternate character valid?
if (alternateCharacter != null)

//Alternate character was provided. -If it is not zero-length,
append it, else

//append the.primary string as. long as it wasn't zero length and
isn't a space character

if (alternateCharacter.Length > 0)

if (alternateCharacter[@] != " ')
{

}

alternateKey.Append(alternateCharacter);

}

else

//No, but if the primary character is valid, add that instead
if (primaryCharacter.Length > © & & (primaryCharacter[0] != '

{
}

)
alternateKey.Append(primaryCharacter);
}
}
else if (primaryCharacter.Length > 9)
{
//Else, no alternate character was passed, but a primary was, so

append the primary character to the alternate key
alternateKey.Append(primaryCharacter);
}

}

private const int METAPHONE_KEY_LENGTH = 4;
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// double metaphone from Adam Neslon here
// http://www.codeproject.com/KB/recipes/dmetaphone5.aspx

public static KeyValuePair<string, string> DoubleMetaphone(this string s)

{
if (s == null)
throw new ArgumentNullException("s");
string word = s.ToUpper();
int length = word.Length;
int last = length - 1;
int current = 9;
StringBuilder primaryKey = new StringBuilder();
StringBuilder alternateKey = new StringBuilder();
bool isSlavOrGermanic = IsSlavoGermanic(word);
if (length < 1)
return new KeyValuePair<string,string>("", "");
//skip these when at start of word
if (s.StartswWith("GN", "KN", "PN", "WR", "PS"))
current += 1;
//Initial 'X' is pronounced-'Z' e.g. “Xavier'
if (word[@] == 'X")
AddMetaphoneCharacter("S", null, primaryKey, alternateKey); //'Z'
maps to 'S’

current += 1;

}

/177771771 /main Yoop/ /711 1///1111111111171111717
while ((primaryKey.Length < METAPHONE_KEY LENGTH) ||
(alternateKey.Length < METAPHONE KEY_ LENGTH))

{
if (current >= length)
break;
switch (word[current])
{
case 'A':
case 'E':
case-'I":
case ' 0':
case 'U':
case 'Y":
if (current == 0)
//all init vowels now map to 'A’
AddMetaphoneCharacter("A", null, primaryKey,
alternateKey);
current++;
break;
case 'B':
//"-mb", e.g", "dumb", already skipped over...
AddMetaphoneCharacter("P", null, primaryKey,
alternateKey);
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if (word[current + 1] == 'B')
current += 2;

else
current++;

break;

case 'C':
AddMetaphoneCharacter("S", null, primaryKey,
alternateKey);
current += 1;
break;

case 'C':
//various germanic
if ((current > 1)
&& !word[current - 2].IsVowelOrY()
&& word.SubstringIs((current - 1), 3, "ACH")
&& ((word[current + 2] I= 'I') && ((word[current + 2]

I= "E")
word.SubstringIs((current - 2), 6, "BACHER", "MACHER"))))

AddMetaphoneCharacter("K", null, primaryKey,

alternateKey);
current += 2;
break;
}
//special case ‘caesar'
if ((current == @) && word.SubstringIs(current, 6,
"CAESAR"))
{
AddMetaphoneCharacter("S", null, primaryKey,
alternateKey);
current += 2;
break;
}
//italian-'chianti'’
if (word.SubstringIs(current, 4, "CHIA"))
{
AddMetaphoneCharacter("K", null, primaryKey,
alternateKey);
current += 2;
break;
}
if (word.SubstringIs(current, 2, "CH"))
//find 'michael’
if ((current > ©) & word.SubstringIs(current, 4,
"CHAE"))
{
AddMetaphoneCharacter("K", "X", primaryKey,
alternateKey);
current += 2;
break;
}
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//greek roots e.g. 'chemistry', 'chorus'
if ((current == 0)
&8& (word.SubstringIs((current + 1), 5, "HARAC",
"HARIS")
|| word.SubstringIs((current + 1), 3, "HOR",
"HYM", "HIA", "HEM"))
&& !word.SubstringIs(®, 5, "CHORE"))

{
AddMetaphoneCharacter("K", null, primaryKey,
alternateKey);
current += 2;
break;
}

//germanic, greek, or otherwise 'ch' for 'kh' sound
if ((word.SubstringIs(@, 4, "VAN ", "VON-") ||
word.SubstringIs(@, 3, "SCH"))
// 'architect but not 'arch', ‘orchestra’,
‘orchid’
| | word.SubstringIs((current - 2), 6, "ORCHES",
"ARCHIT", "ORCHID")
| | word.SubstringIs((current + 2), 1, "T", "S")
|| ((word.SubstringIs((current - 1), 1, "A", "0",
"U", "E") || (current == 0))
//e.g., 'wachtler', 'wechsler', but not 'tichner’
&& word.SubstringIs((current + 2), 1, "L",
"R", "N", "M", "B", "H", "F", "V", "W",-"")))

{
AddMetaphoneCharacter("K", null, primaryKey,
alternateKey);
}
else
{
if (current > 9)
{
if (word.SubstringIs(e, 2, "MC"))
//e.g., "McHugh"
AddMetaphoneCharacter("K", null,
primaryKey, alternateKey);
else
AddMetaphoneCharacter("X", "K",
primaryKey, alternateKey);
}
else
AddMetaphoneCharacter("X", null, primaryKey,
alternateKey);
}
current += 2;
break;

}

//e.g, 'czerny'
if (word.SubstringIs(current, 2, "CZ") &&
lword.SubstringIs((current - 2), 4, "WICZ"))

AddMetaphoneCharacter("S", "X", primaryKey,
alternateKey);

current += 2;

break;
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}

//e.g., 'focaccia'
if (word.SubstringIs((current + 1), 3, "CIA"))

{
AddMetaphoneCharacter("X", null, primaryKey,
alternateKey);
current += 3;
break;
}

//double 'C', but not if e.g. 'McClellan'
if (word.SubstringIs(current, 2, "CC") && !((current ==
1) && (word[@] == 'M")))
//'bellocchio’ but not “bacchus’
if (word.SubstringIs((current + 2), 1, "I", "E", "H")
&& !word.SubstringIs((current + 2), 2, "HU"))

//'accident', 'accede' 'succeed'
if (((current == 1) & (word[current - 1] ==
IAI))

"UCCEE", "UCCES"))

| | word.SubstringIs((current - 1), 5,

AddMetaphoneCharacter("KS", null, primaryKey,

alternateKey);
//'bacci', 'bertucci', other italian
else
AddMetaphoneCharacter("X", null, primaryKey,
alternateKey);
current += 3;
break;
}
else
{//Pierce’s rule
AddMetaphoneCharacter("K", null, primaryKey,
alternateKey);
current += 2;
break;
}
if (word.SubstringIs(current, 2, "CK", "CG", "CQ"))
{
AddMetaphoneCharacter("K", null, primaryKey,
alternateKey);
current += 2;
break;
}
if (word.SubstringIs(current, 2, "CI", "CE", "CY"))
//italian vs. english
if (word.SubstringIs(current, 3, "CIO", "CIE",
"CIA"))
AddMetaphoneCharacter("s", "X", primaryKey,
alternateKey);
else
AddMetaphoneCharacter("S", null, primaryKey,
alternateKey);

current += 2;
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alternateKey);

"))

")

alternateKey);

alternateKey);

alternateKey);

alternateKey);
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break;

}

//else
AddMetaphoneCharacter("K", null, primaryKey,

//name sent in 'mac caffrey', 'mac gregor
if (word.SubstringIs((current + 1), 2, " C", " Q", " G"))
current += 3;
else
if (word.SubstringIs((current + 1), 1, "C", "K", "Q")
&& !word.SubstringIs((current + 1), 2, "CE",

current += 2;
else
current += 1;
break;

D
if (word.SubstringIs(current, 2, "DG"))
if (word.SubstringIs((current + 2), 1, "I", "E",

{
//e.g. ‘edge’
AddMetaphoneCharacter("J", null, primaryKey,

current += 3;

break;
}
else
{
//e.g. 'edgar'
AddMetaphoneCharacter("TK", null, primaryKey,
current += 2;
break;
}

if (word.SubstringIs(current, 2, "DT", "DD"))

{
AddMetaphoneCharacter("T", null, primaryKey,

current += 2;
break;

}

//else
AddMetaphoneCharacter("T", null, primaryKey,

current += 1;

break;
E
if (word[current + 1] == 'F")
current += 2;
else

current += 1;
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alternateKey);

case

alternateKey);

primaryKey, alternateKey);

primaryKey, alternateKey);

e.g., 'hugh'

1’ "B", "H", "D"))

3), 1, "B", "H", "D"))

4y, 1, "B", "H")))

"rough’ ;- “tough'

"G", "L", "R", "T"))

alternateKey);

T
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AddMetaphoneCharacter("F", null, primaryKey,
break;

'G':
if (word[current + 1] == 'H')

if ((current > 0) && !word[current - 1].IsVowelOrY())

{
AddMetaphoneCharacter("K", null, primaryKey,

current += 2;
break;

}
if (current < 3)

//'ghislane', ghiradelli
if (current == 0)

{
if (word[current + 2] == 'I")
AddMetaphoneCharacter("J", null,
else
AddMetaphoneCharacter("K", null,
current +=2;
break;
}

}

//Parker's rule (with -some further refinements) -
if (((current > 1) && word.SubstringIs((current - 2),

//e.g., “bough'
|| ((current > 2) && word.SubstringIs((current -

//e.g.; 'broughton'
[|- ((current > 3) && word.SubstringIs((current -

¢ current += 2;
break;

¥

else

{

//e.g., 'laugh', 'McLaughlin', 'cough', 'gough',

if ((current > 2)
&& (word[current - 1] == 'U")
&& word.SubstringIs((current - 3), 1, "C",

AddMetaphoneCharacter("F", null, primaryKey,

}

else
if ((current > ©) & word[current - 1] I=
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AddMetaphoneCharacter("K", null,
primaryKey, alternateKey);

current += 2;

break;
}
}
if (word[current + 1] == 'N'")
if ((current == 1) && word[0].IsVowelOrY() &&
lisSlavOrGermanic)
{
AddMetaphoneCharacter("KN", "N", primaryKey,
alternateKey);
}
else
//not e.g. 'cagney'
if (!word.SubstringIs((current + 2), 2, "EY")
&& (word[current + 1] != 'Y') &&
lisSlavOrGermanic)
{
AddMetaphoneCharacter("N", "KN", primaryKey,
alternateKey);
}
else
AddMetaphoneCharacter("KN", null, primaryKey,
alternateKey);
current += 2;
break;
}
//'tagliaro’
if (word.SubstringIs((current + 1), 2, "LI") &&
lisSlavOrGermanic)
&
AddMetaphoneCharacter("KL", "L", primaryKey,
alternateKey);
current +=2;
break;
}

//-ges-,-gep-,-gel-, -gie- at beginning
if ((current == 0)
&& ((word[current + 1] == 'Y")
|| word.SubstringIs((current + 1), 2, "ES",
"ep", "EB", “"EL", "EY"; "IB™, "IL", "IN", "IE", "EI", "ER")))

{
AddMetaphoneCharacter("K", "J", primaryKey,
alternateKey);
current += 2;
break;
}

/] -ger-, -gy-
if ((word.SubstringIs((current + 1), 2, "ER") ||
(word[current + 1] == 'Y"))
&& !word.StartsWith("DANGER", "RANGER", "MANGER")
&& !word.SubstringIs((current - 1), 1, "E", "I")
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&8& !word.SubstringIs((current - 1), 3, "RGY", "0GY"))

{
AddMetaphoneCharacter("K", "J", primaryKey,
alternateKey);
current += 2;
break;
}

// italian e.g, 'biaggi'’
if (word.SubstringIs((current + 1), 1, "E", "I", "Y") ||
word.SubstringIs((current - 1), 4, "AGGI", "OGGI"))

//obvious germanic

if ((word.StartsWith("VAN ", "VON ", "SCH"))
| | word.SubstringIs((current +1), 2, "ET"))
AddMetaphoneCharacter("K", null, primaryKey,

alternateKey);
else
//always soft if french ending
if (word.SubstringIs((current + 1), 4, "IER "))
AddMetaphoneCharacter("J", null, primaryKey,
alternateKey);
else
AddMetaphoneCharacter("J", "K", primaryKey,
alternateKey);
current += 2;
break;
}
if (word[current + 1] == 'G")
current += 23
else
current += 1;
AddMetaphoneCharacter("K", null, primaryKey,
alternateKey);
break;
case 'H':
//only keep-if-first & before vowel or btw. 2 vowels
if (((current == @) || word[current - 1].IsVowelOrY())
&& word[current + 1].IsVowelOrY())
{
AddMetaphoneCharacter("H", null, primaryKey,
alternateKey);

current += 2;

else//also takes care of 'HH'
current += 1;
break;

case 'J':
//obvious spanish, 'jose', 'san jacinto'
if (word.SubstringIs(current, 4, "JOSE") ||
word.StartsWith("SAN "))

{

word.StartsWith("SAN "))

if (((current == @) & (word[current + 4] == ' ")) ||

AddMetaphoneCharacter("H", null, primaryKey,
alternateKey);
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else
{
AddMetaphoneCharacter("J", "H", primaryKey,
alternateKey);
}
current += 1;
break;
}
if ((current == @) && !word.SubstringIs(current, 4,
"JOSE"))

AddMetaphoneCharacter("J", "A", primaryKey,
alternateKey);//Yankelovich/Jankelowicz
else
//spanish pron. of e.g." 'bajador'
if (word[current - 1].IsVowelOrY()
&& !isSlavOrGermanic

&& ((word[current '+ 1] == 'A') || (word[current +
1] == '0")))

AddMetaphoneCharacter("3", "H", primaryKey,
alternateKey);

else
if (current == last)
AddMetaphoneCharacter("J", " ", primaryKey,

alternateKey);

else

if (!word.SubstringIs((current + 1), 1, "L",
“T, "K", "s", "N", "M", "B", "Z")
&& !word.SubstringIs((current - 1), 1,
'St KT, ML)
AddMetaphoneCharacter("J", null,
primaryKey, alternateKey);

if (word[current + 1] == 'J')//it could happen!
current += 23

else
current += 1;

break;

case 'K':

if (word[current + 1] == 'K")
current += 2;

else

current += 1;
AddMetaphoneCharacter("K", null, primaryKey,
alternateKey);
break;

case 'L':
if (word[current + 1] == "L")
{
//spanish e.g. 'cabrillo', 'gallegos'
if (((current == (length - 3))
&& word.SubstringIs((current - 1), 4, "ILLO",
"ILLA", "ALLE"))
|| ((word.SubstringIs((last - 1), 2, "AsS", "0S")
|| word.SubstringIs(last, 1, "A", "0"))
&& word.SubstringIs((current - 1), 4,
"ALLE")))
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{
AddMetaphoneCharacter("L", " ", primaryKey,
alternateKey);
current += 2;
break;
}
current += 2;
}
else
current += 1;
AddMetaphoneCharacter("L", null, primaryKey,
alternateKey);
break;
case 'M':

if ((word.SubstringIs((current - 1), 3, "UMB")
&& (((current + 1) ==-last) ||
word.SubstringIs((current + 2), 2, "ER")))
//"'dumb', "thumb’
|| (word[current + 1] == 'M'))
current += 2;
else
current += 1;
AddMetaphoneCharacter("M", null, primaryKey,

alternateKey);
break;

case 'N':
if (word[current + 1] == 'N")
current += 2;
else
current += 1;
AddMetaphoneCharacter("N", null, primaryKey,

alternateKey);
break;

case 'N":
current += 1;
AddMetaphoneCharacter("N", null, primaryKey,

alternateKey);
break;

case 'P':
if (word[current + 1] == 'H")
{
AddMetaphoneCharacter("F", null, primaryKey,
alternateKey);
current += 2;
break;

}

//also account for "campbell", "raspberry"

if (word.SubstringIs((current + 1), 1, "P", "B"))
current += 2;

else
current += 1;

AddMetaphoneCharacter("P", null, primaryKey,

alternateKey);
break;
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alternateKey);

alternateKey);

alternateKey);

alternateKey);

"HOEK", "HOLM",

alternateKey);

alternateKey);
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case 'Q':
if (word[current + 1] == 'Q")
current += 2;
else
current += 1;
AddMetaphoneCharacter("K", null, primaryKey,

break;

case 'R':
//french e.g. 'rogier', but exclude. 'hochmeier’
if ((current == last)
&& !isSlavOrGermanic
&& word.SubstringIs((current - 2), 2, "IE")
&& !word.SubstringIs((current - 4), 2, "ME"; "MA"))
AddMetaphoneCharacter (™", "R", primaryKey,

else
AddMetaphoneCharacter("R", null, primaryKey,

if (word[current + 1] == 'R")
current += 2;
else
current += 1;
break;
case 'S':

//special cases 'island', 'isle', 'carlisle', 'carlysle'
if (word.SubstringIs((current - 1), 3, "ISL", "YSL"))
{

current += 1;

break;

}

//special case ‘sugar-'
if ((current == @) && word.StartsWith("SUGAR"))

{
AddMetaphoneCharacter("X", "S", primaryKey,
current += 1;
break;
}
if (word.SubstringIs(current, 2, "SH"))
{
//germanic
if (word.SubstringIs((current + 1), 4, "HEIM",
"HOLZ"))
AddMetaphoneCharacter("S", null, primaryKey,
else
AddMetaphoneCharacter("X", null, primaryKey,
current += 2;
break;
}
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//italian & armenian
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if (word.SubstringIs(current, 3, "SIO", "SIA") ||

{

alternateKey);

alternateKey);

}

//german & anglicisations, e.g.

'snider' match 'schneider’
//also, -sz- in slavic language altho in hungarian it is

if (((current == 0)

if (word.SubstringIs(current, 2, "SC"))

if (!isSlavOrGermanic)

AddMetaphoneCharacter("S", "X", primaryKey,

else

AddMetaphoneCharacter("S", null, primaryKey,

current += 3;
break;

'smith' match 'schmidt',

&& word.SubstringIs((current + 1), 1, "M", "N", "L",

| | word.SubstringIs((current + 1), 1,

"2'))

AddMetaphoneCharacter("S", "X", primaryKey,

if (word.SubstringIs((current + 1), 1,
current += 2;

else

current +=1;
break;

//Schlesinger's rule
if (word[current + 2] == 'H")
//dutch origin, e.g.

7))

'schooner’

if (word.SubstringIs((current + 3), 2, "00",

{

}

else

{

pronounced 's
Ilwll ))

{
alternateKey);

}
IIERII’ IIENII’ IIUYII’ "ED", IIEMII))
IIENII ))
primaryKey, alternateKey);
primaryKey, alternateKey);
&& (word[3] != "W"))
primaryKey, alternateKey);

//"'schermerhorn', 'schenker'

if (word.SubstringIs((current + 3), 2, "ER",

current += 3;

if ((current == 0) && !word[3]

AddMetaphoneCharacter("X", "SK",

AddMetaphoneCharacter("SK", null,

.IsVowelOrY()

AddMetaphoneCharacter("X", "S",
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else
AddMetaphoneCharacter("X", null,
primaryKey, alternateKey);
current += 3;

break;
}
if (word.SubstringIs((current + 2), 1, "I", "E",
"))
{
AddMetaphoneCharacter("S", null, primaryKey,
alternateKey);
current += 3;
break;
¥
//else
AddMetaphoneCharacter("SK", null, primaryKey,
alternateKey);

current += 3;
break;

}

//french e.g. 'resnais', 'artois’
if ((current == last) && word.SubstringIs((current - 2),
2, "AI", "O1I"))
AddMetaphoneCharacter("", "S", primaryKey,

alternateKey);
else
AddMetaphoneCharacter("S", null, primaryKey,
alternateKey);
if (word.SubstringIs((current + 1), 1, "S", "Z"))
current += 2;
else
current += 1;
break;
case "T'
if (word.SubstringIs(current, 4, "TION"))
!
AddMetaphoneCharacter("X", null, primaryKey,
alternateKey);
current += 3;
break;
}
if (word.SubstringIs(current, 3, "TIA", "TCH"))
{
AddMetaphoneCharacter("X", null, primaryKey,
alternateKey);
current += 3;
break;
}

if (word.SubstringIs(current, 2, "TH")
|| word.SubstringIs(current, 3, "TTH"))
{

//special case 'thomas', 'thames' or germanic
if (word.SubstringIs((current + 2), 2, "OM", "AM")
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|| word.SubstringIs(@, 4, "VAN ", "VON ")
|| word.SubstringIs(@, 3, "SCH"))

{
AddMetaphoneCharacter("T", null, primaryKey,
alternateKey);
}
else
{
AddMetaphoneCharacter("0", "T", primaryKey,
alternateKey);
}
current += 2;
break;
}
if (word.SubstringIs((current + 1), 1, "T", "D"))
current += 2;
else
current += 1;
AddMetaphoneCharacter("T", null, primaryKey,
alternateKey);
break;
case 'V':
if (word[current + 1] == 'V')
current += 2;
else
current += 1;
AddMetaphoneCharacter("F", null, primaryKey,
alternateKey);
break;
case 'W':
//can also be in middle of word
if (word.SubstringIs(current, 2, "WR"))
th
AddMetaphoneCharacter("R", null, primaryKey,
alternateKey);
current +=2;
break;
}

if ((current == 0)
&& (word[current + 1].IsVowelOrY() ||
word.SubstringIs(current, 2, "WH")))

//Wasserman should match Vasserman
if (word[current + 1].IsVowelOrY())
AddMetaphoneCharacter("A", "F", primaryKey,
alternateKey);
else
//need Uomo to match Womo
AddMetaphoneCharacter("A", null, primaryKey,
alternateKey);
}

//Arnow should match Arnoff
if (((current == last) && word[current - 1].IsVowelOrY())
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|| word.SubstringIs((current - 1), 5, "EWSKI",
"EWSKY", "OWSKI", "OWSKY")

{

|| word.SubstringIs(@, 3, "SCH"))

AddMetaphoneCharacter("", "F", primaryKey,
alternateKey);

current += 1;

break;

}

//polish e.g. 'filipowicz'
if (word.SubstringIs(current, 4, "WICZ", "WITZ"))
{
AddMetaphoneCharacter("TS", "FX", primaryKey,
alternateKey);
current += 4;
break;

}

//else skip it
current += 1;
break;

case 'X':
//french e.g. breaux
if (!((current == last)
&& (word.SubstringIs((current - 3), 3, "IAU",
"EAU")
| | word.SubstringIs((current - 2), 2, "AU",
"ou))))
AddMetaphoneCharacter("KS", null, primaryKey,

alternateKey);

if (word.SubstringIs((current + 1), 1, "C", "X"))
current += 23

else
current += 1;

break;

case 'Z':

//chinese pinyin e.g. 'zhao'

if (word[current + 1] == 'H'")

{
AddMetaphoneCharacter("J", null, primaryKey,

alternateKey);

current += 2;
break;

}

else
if (word.SubstringIs((current + 1), 2, "zO0", "ZI",
IIZAII)
|| (isSlavOrGermanic && ((current > 0) &&
word[current - 1] = 'T")))

{
AddMetaphoneCharacter("S", "TS", primaryKey,

alternateKey);
}

else
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AddMetaphoneCharacter("S", null, primaryKey,

alternateKey);
if (word[current + 1] == 'Z")
current += 2;
else
current += 1;
break;
default:
current += 1;
break;
}
}

//Finally, chop off the keys at the proscribed length

string primaryKeyString = primaryKey.ToString(e,
Math.Min(primaryKey.Length, METAPHONE_KEY_LENGTH));

string alternateKeyString = alternateKey.ToString(o,
Math.Min(alternateKey.Length, METAPHONE_KEY_LENGTH));

return new KeyValuePair<string, string>(primaryKeyString,
alternateKeyString);

}

private struct SimilarityUnit

{
public int Positionl, Position2;
public int Endl, End2;
public int Maximumj;

}

private static SimilarityUnit SimilarStringHelper(string txtl, int leni,
string txt2, int len2)

{
SimilarityUnit unit = new SimilarityUnit
{
Maximum = ©
}s

int j1 = @, j2 =0, 1 = 0;
for (int il =0; il < lenl; il++)
{
for (int-i2 = @; i2 < len2; i2++)
{
l1=0; j1 =0; j2 =0;
while ((il + j1 < lenl) && (i2 + j2 < len2))
{
char chl
Jl++;
char ch2
j2++;
if (chl != ch2)
{

txti[il + j1];

txt2[i2 + j2];

J1--;
j2--;
break;

}

1++;
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}

if (1 > unit.Maximum)

{
unit.Maximum = 1;
unit.Positionl = iil;
unit.Endl = ji;
unit.Position2 = i2;
unit.End2 = j2;

}

}
}

return unit;

}

private static int SimilarString(string s, int sLen, string t, int tLen)

{
SimilarityUnit similar = SimilarStringHelper(s, sLen, t, tLen);
int sum = similar.Maximum;

if (sum != 0)

{
if (similar.Positionl != © '&& similar.Position2 != 0)
{

sum += SimilarString(s, similar.Positionil, t,
similar.Position2);

}

if ((similar.Positionl + similar.Endl < slLen) &&
(similar.Position2 + similar.End2 < slLen))

{

sum += SimilarString(s.Substring(similar.Positionl +
similar.Endl), s.Length - similar.Positionl - similar.End1l,
t.Substring(similar.Position2 + similar.End2), t.Length -
similar.Position2 - similar.End2);

}
}
return sum;

}

// ported from PHP source here:
// http://Ixr.php.net/source/php-src/ext/standard/string.c#4536

public static float SimilarText(this string s, string t)

{
if (s == null)
throw new. ArgumentNullException("s");
B, (Th==, ntkL)
throw new ArgumentNullException("t");

int sim = SimilarString(s, s.Length, t, t.Length);
return. sim * 200.0f / (s.Length + t.Length);

10.14 Kwdikag - StringEnum.cs
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using System;
using System.Collections;
using System.Reflection;

namespace Utils.EnumExtensions

{

#region Class StringEnum

/17

<summary>

Zouypng lN. AvaoTdaoiog

/// Helper class for working with 'extended' enums using <see
cref="StringValueAttribute"/> attributes.

/17

</summary>

public class StringEnum

{

an Enum.

#region Instance implementation

private Type _enumType;
private static Hashtable _stringValues =

/// <summary>

new Hashtable();

/// Creates a new <see cref="StringEnum®/> instance.

/// </summary>

/// <param name="enumType">Enum ‘type:.</param>

public StringEnum(Type enumType)

{
if (!enumType.IsEnum)

throw new ArgumentException(String.Format("Supplied type must be

Type was {0}", enumType.ToString()));

_enumType = enumType;

}

/// <summary>

/// Gets the string value associated with the given enum value.

/// </summary>

/// <param name="valueName">Name of-the enum value.</param>

/// <returns>String Value</returns>

public string GetStringValue(string valueName,

{
Enum enumType;
string stringValue = null;
try
{
enumType = (Enum)Enum.Parse(_enumType,
stringValue = GetStringValue(enumType,
}
catch (Exception) { }//Swallow!
return ‘'stringValue;
}

/// “<summarys>

/// Gets the string values associated with the

/// </summary>

/// <returns>String value array</returns>
public Array GetStringValues()

{

ArraylList values = new ArraylList();

int langIndex)

valueName);
langIndex);

enum.

//Look for our string value associated with fields in this enum
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foreach (FieldInfo fi in _enumType.GetFields())
{

//Check for our custom attribute
StringValueAttribute[] attrs =

fi.GetCustomAttributes(typeof(StringValueAttribute), false) as
StringValueAttribute[];

}

/17
/17
/17
/17

if (attrs.Length > @)
values.Add(attrs[@].Value);

}

return values.ToArray();

<summary>
Gets the values as a 'bindable' list datasource.
</summary>

<returns>IList for data binding</returns>

public IList GetListValues()

{

Type underlyingType = Enum.GetUnderlyingType(_enumType);
ArraylList values = new ArraylList();

//Look for our string value associated with fields in this enum
foreach (FieldInfo fi in _enumType.GetFields())

//Check for our custom attribute
StringValueAttribute[]-attrs. =

fi.GetCustomAttributes(typeof(StringValueAttribute), false) as
StringValueAttribute[];

if (attrs.Length > 0)
values.Add(new

DictionaryEntry(Convert.ChangeType(Enum.Parse(_enumType, fi.Name),
underlyingType), attrs[0].Value));

}

/17
/17
/17
/17
/11

}

return values;

<summary>

Return the ‘existence of the given string value within the enum.
</summary>

<param name=*stringValue">String value.</param>
<returns>Existence of the string value</returns>

public bool IsStringDefined(string stringValue)

{
}

11/
/17
/17
/17
/17
insensitive

/17

return Parse(_.enumType, stringValue) != null;

<summary>

Return the existence of the given string value within the enum.
</summary>

<param name="stringValue">String value.</param>

<param name="ignoreCase">Denotes whether to conduct a case-
match on the supplied string value</param>

<returns>Existence of the string value</returns>

public bool IsStringDefined(string stringValue, bool ignoreCase)

{
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return Parse(_enumType, stringValue, ignoreCase) != null;

}

/// <summary>

/// Gets the underlying enum type for this instance.
/// </summary>

/// <value></value>

public Type EnumType

{

get { return _enumType; }
}
#tendregion

#region Static implementation

/// <summary>

/// Gets a string value for a particular. enum value.
/// </summary>

/// <param name="value">Value.</param>

/// <returns>String Value associated via a <see

cref="StringValueAttribute"/> attribute, or null if not found.</returns>

public static string GetStringValue(Enum value, int langIndex)

{
string output = null;
Type type = value.GetType();

if (_stringValues.ContainsKey(value))

{
output = (langIndex == @) ?

(_stringValues[value] as StringValueAttribute).Value :
(_stringValues[value] as StringValueAttribute).EnValue;

}

else

{

//Look-for our 'StringValueAttribute' in the field's custom

attributes
FieldInfo fi = type.GetField(value.ToString());
StringValueAttribute[]-attrs =
fi.GetCustomAttributes(typeof(StringValueAttribute), false) as
StringValueAttribute[];
if (attrs.Length > 0)
{
_stringValues.Add(value, attrs[0]);
output = (langIndex == @) ? attrs[@].Value :
attrs[0].EnValue;
}

}

return output;

}

/// <summary>

/// Parses the supplied enum and string value to find an associated enum

value (case sensitive).
/// </summary>
/// <param name="type">Type.</param>
/// <param name="stringValue">String value.</param>
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/// <returns>Enum value associated with the string value, or null if not
found.</returns>
public static object Parse(Type type, string stringValue)

{
}

return Parse(type, stringValue, false);

/// <summary>
/// Parses the supplied enum and string value to find an associated. enum
value.
/// </summary>
/// <param name="type">Type.</param>
/// <param name="stringValue">String value.</param>
/// <param name="ignoreCase">Denotes whether/ to conduct a case-
insensitive match on the supplied string value</param>
/// <returns>Enum value associated with the string wvalue, or null if not
found.</returns>
public static object Parse(Type type, string stringValue, bool
ignoreCase)
{
object output = null;
string enumStringValue = null;

if (!type.IsEnum)
throw new ArgumentException(String.Format("Supplied type must be
an Enum. Type was {@0}", type.ToString()));

//Look for our string value-associated with fields in this enum
foreach (FieldInfo fi in type.GetFields())

//Check for our custom attribute
StringValueAttribute[] -attrs =
fi.GetCustomAttributes(typeof(StringValueAttribute), false) as

StringValueAttribute[];
if (attrs.Length > 0)
enumStringValue = attrs[@].Value;

//Check for equality then select actual enum value.
if ‘(string.Compare(enumStringValue, stringValue, ignoreCase) ==

{

°)

output = Enum.Parse(type, fi.Name);
break;

}

return output;

}

/// <summary>

///. Return the existence of the given string value within the enum.
/// “</summary>

/// <param name="stringValue">String value.</param>

/// <param name="enumType">Type of enum</param>

/// <returns>Existence of the string value</returns>

public static bool IsStringDefined(Type enumType, string stringValue)

{
}

return Parse(enumType, stringValue) != null;
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/17
/17
/17
///
///
///
insensitive

/17

<summary>

Return the existence of the given string value within the enum.
</summary>

<param name="stringValue">String value.</param>

<param name="enumType">Type of enum</param>

<param name="ignoreCase">Denotes whether to conduct a case-
match on the supplied string value</param>

<returns>Existence of the string value</returns>

public static bool IsStringDefined(Type enumType, string stringValue,
bool ignoreCase)

{
return Parse(enumType, stringValue, ignoreCase) != null;
}
#tendregion
}
#tendregion

10.15 Kwdikag - StringValueAttribute.cs

using System;

namespace Utils.EnumExtensions

{

#region

Class StringValueAttribute

/// <summary>

/// Simple attribute-class for storing String Values
/// </summary>

public class StringValueAttribute : Attribute

{

private string _value;
private ‘string _enValue;

/17
/17
/17
171

<summary.>

Creates a new <see cref="StringValueAttribute"/> instance.
</summary>

<param name="value">Value.</param>

public StringValueAttribute(string value)

{
}

_value = value;

public StringValueAttribute(string value, string envalue)

{
}

: this(value)

_enValue = envalue;

protected StringValueAttribute()

{
}
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/// <summary>
/// Gets the value.
/// </summary>
/// <value></value>
public string Value

{
get { return _value; }
}
public string EnValue
{
get { return _enValue; }
}
}
#endregion

10.16 Kwdikag - StudySession.cs

using System;
using Utils.UtilsDataSetTableAdapters;

namespace Utils
{
public class StudySession
{
public int UserID { get; set; }
public int Chapter { get; set; }
public DateTime StartTime { get; set; }
public DateTime EndTime { get; set; }

private static StudySessionTableAdapter _studySessionTableAdapter = new
StudySessionTableAdapter();

public StudySession(int userId, int chapter)

{
UserID = userld;
Chapter = chapter;
StartTime = DateTime.Now;
}
public void SaveSession()
{
_studySessionTableAdapter.Insert(UserID, Chapter, StartTime,
EndTime);
}

}

10.17 Kwdikag - Test.cs

using System;
using System.Collections.Generic;
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using System.Ling;
using System.Data;
using System.Xml;
using Utils.UtilsDataSetTableAdapters;

namespace Utils
{
public class Test : IDisposable

{
public event EventHandler OnTestCompleted;

QuestionTableAdapter questionTableAdapter = new QuestionTableAdapter();

public int MultipleChoices { get; set; }
public int QuestionsPerTest { get; set; }
public int TestLevel { get; set; }

public XmlDocument QuestionsXml { get; set; }
public DateTime StartTime { get; set; }
public DateTime EndTime { get; set; }

public float Rating { get; set; }

public int UserID { get; set; }

public List<Question> Questions = new List<Question>();
public UtilsDataSet.QuestionDataTable AllTestLevelQuestions;
public Test(int choices, int questions, int level, int userId)

{
MultipleChoices = choices;
QuestionsPerTest = questions;
TestLevel = level;
UserID = userld;

}

public void TestComplete()

{
if (null != OnTestCompleted)
{

OnTestCompleted(this, new EventArgs());

}

}

public void GenerateQuestions()
{
AllTestLevelQuestions =
questionTableAdapter.GetDataByQuestionLevel(TestLevel);
IEnumerable<int> randomQuestionlIds =
Randomizer.PickNItemsInRandomOrder (AllTestLevelQuestions.Select(q =>
g.QuestionID), QuestionsPerTest);
foreach (int id in randomQuestionIds)

{

id).First();

var qr. = AllTestlLevelQuestions.Where(qu => qu.QuestionID ==

Question q = new Question { Test = this, QuestionID
gr.QuestionID, Type = (QuestionTypes)qgr.QuestionTypeID, DefaultText =
gr.DefaultText, QuestionText = qr.QuestionText, Parameters=qr.Parameters,
ParameterText = gr.ParameterText, IsMultipleChoice = qr.IsMultipleChoice,
IsAnswerCorrect = false, ErrorType = ErrorTypes.Empty, GivenAnswer = string.Empty
}s

g.GenerateAnswers(qr.Answer);
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g.Start = q.End = DateTime.MinValue;
Questions.Add(q);

}
}
public void Dispose()
{
GC.SuppressFinalize(this);
}

10.18 Kwdikag - TestEvaluator.cs

using System;

using System.Ling;

using System.Xml;

using System.Data;

using Utils;

using Utils.UtilsDataSetTableAdapters;

namespace Utils
{
public class TestEvaluator : IDisposable
{
public Test SubmittedTest { get; set; }
public TestEvaluator(Test t)

{
SubmittedTest = t;
}
public void EvaluateTest()
{

foreach (Question q in SubmittedTest.Questions)

{

true).First();

Answer correctAns = q.Answers.Where(a => a.IsCorrect ==
if (q.Type == QuestionTypes.qtOpenAnswer)

string[] sArrayAnswers = correctAns.AnswerText.Split(':");

if- (sArrayAnswers.Contains(q.GivenAnswer))
gd.IsAnswerCorrect = true;

else

bool bFoundError = false;
DataTable dtErrors = (new
ErrorAnswerTableAdapter()).GetDataByQuestionID(q.QuestionID);

foreach (DataRow row in dtErrors.Rows)

{
if (bFoundError) break;
sArrayAnswers = row["Answer"].ToString().Split(':");
if (sArrayAnswers.Contains(q.GivenAnswer))

{

(ErrorTypes)row[ "ErrorTypeID"];
true;

q.ErrorType
bFoundError
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}
if (!bFoundError)

{

foreach (DataRow row in dtErrors.Rows)
{
if (bFoundError) break;
sArrayAnswers =
row[ "Answer"].ToString().Split(':");
foreach (string s in sArrayAnswers)

{
if
(SimilarityExtensions.SimilarText(q.GivenAnswer, s) >= 75)
{
g.ErrorType = ErrorTypes.esSpelling;
bFoundError = true;
}
}

}

if (!bFoundError)
gq.ErrorType = ErrorTypes.etGeneral;
}
}
else if (qg.GivenAnswer.Equals(correctAns.AnswerText)) //Correct
Answer

{

q.IsAnswerCorrect = true;

else if (!q.IsMultipleChoice) //Wrong Answer not multiple choice
{
g.IsAnswerCorrect = false;
object errTypeObj = (new
ErrorAnswerTableAdapter()).GetErrorType(q.QuestionID, q.GivenAnswer);
if (null == errTypeObj)

{
if (q.Type == QuestionTypes.qtSetRange)
errTypeObj = ErrorTypes.etDuration;
else
errTypeObj = ErrorTypes.etGeneral;
¥
g.ErrorType = (ErrorTypes)errTypeObj;
}
else //Wrong Answer multiple choice
£

if (string.IsNullOrEmpty(q.GivenAnswer)) //Empty Answer -

{

General Error

g.IsAnswerCorrect = false;
g-ErrorType = ErrorTypes.etGeneral;

else //Selected Answer - Specified Error Type
X
Answer selectedAns = q.Answers.Where(a =>
a.AnswerText.Equals(q.GivenAnswer)).First();

g.IsAnswerCorrect = false;
g.ErrorType = (ErrorTypes)selectedAns.ErrorTypelD;
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SubmittedTest.Rating = 100 * ((float)(SubmittedTest.Questions.Where(q
=> (.IsAnswerCorrect).Count()) / (float)(SubmittedTest.Questions.Count));

}

public void SerializeTestQuestions()

{

XmlDocument xdoc = new XmlDocument();

XmlNode xnode_questions = xdoc.CreateElement("questions™);
xdoc .AppendChild(xnode_questions);

foreach (Question q in SubmittedTest.Questions)

{

XmlNode xnode_question = xdoc.CreateElement("question");

XmlAttribute idAttribute = xdoc.CreateAttribute("id");
idAttribute.Value = g.QuestionID.ToString();
xnode_question.Attributes.Append(idAttribute);

XmlAttribute correctAttribute = xdoc.CreateAttribute("correct");
correctAttribute.Value = q.IsAnswerCorrect.ToString();
xnode_question.Attributes.Append(correctAttribute);

XmlAttribute errorTypeAttribute =
xdoc.CreateAttribute("errortype");

errorTypeAttribute.Value = ((int)q.ErrorType).ToString();

xnode_question.Attributes.Append(errorTypeAttribute);

XmlAttribute startDateTimeAttribute =
xdoc.CreateAttribute("start");

startDateTimeAttribute.Value = q.Start.ToString("yyyy'-'MM'-"dd
HH':'mm':"'ss"'. 'mmss");

xnode_question.Attributes.Append(startDateTimeAttribute);

XmlAttribute endDateTimeAttribute = xdoc.CreateAttribute("end");

endDateTimeAttribute.Value = q.End.ToString("yyyy'-"'MM'-"dd
HH':'mm':'ss"'. 'mmss");

xnode_question.Attributes.Append(endDateTimeAttribute);

XmlAttribute durationAttribute =
xdoc.CreateAttribute("duration™);

TimeSpan ts = (g.End - g.Start);

durationAttribute.Value = ts.ToString();

xnode_question.Attributes.Append(durationAttribute);

xnode_questions.AppendChild(xnode_question);

}

SubmittedTest.QuestionsXml = xdoc;

}

public void SaveTest()
{

TestTableAdapter test = new TestTableAdapter();
test.Add(SubmittedTest.QuestionsXml.InnerXml,
SubmittedTest.StartTime, SubmittedTest.EndTime, SubmittedTest.Rating,

SubmittedTest.UserID, SubmittedTest.TestlLevel);
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}

public
{

}

GC.

void Dispose()

SuppressFinalize(this);

10.19 Kwdikag - TestVisualizer.cs

using
using
using
using
using
using
using

namespace Utils

{

System;

System.Drawing;
System.Ling;
System.Windows.Forms;
AnalogClock;
CustomControls;
DevExpress.XtraEditors;

public class TestVisualizer

{

public
public

PanelControl TargetPanel { get; set; }

LabelControl Label { get; set; }

Zouypng lN. AvaoTdaoiog

public Test Test { get; set; }
public Question CurrentQuestion { get; set; }
public int _qidx { get; set; }
public TestVisualizer(PanelControl p, Test t, LabelControl 1)
{
TargetPanel = p;
Test = t;
Label = 1;
_qgidx = ©;
}
public void LoadNextQuestion()
{
_qidx++;
SetQuestionMinEndTime();
LoadQuestion();
}
public void LoadPrevQuestion()
{
_gidx--;
SetQuestionMinEndTime();
LoadQuestion();
}

private void SetQuestionMinEndTime()

{

if (CurrentQuestion.End == DateTime.MinValue)

CurrentQuestion.End = DateTime.Now;
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}

public void LoadQuestion()
{
Question q = Test.Questions[_qidx];
CurrentQuestion = q;
if (CurrentQuestion.Start == DateTime.MinValue)
CurrentQuestion.Start = DateTime.Now;
Label.Text = string.IsNullOrEmpty(q.QuestionText) ?
string.Format(q.DefaultText, q.ParameterText) : string.Format(q.QuestionText,
g.ParameterText);
CreateControls();
if (!string.IsNullOrEmpty(q.GivenAnswer))
LoadAnswer();
CreateNextPreviousButton();
}
private void LoadAnswer()
{
switch (CurrentQuestion.Type)

{
case QuestionTypes.qtMultipleChoiceClock:

{
var query = from ctl in
TargetPanel.Controls.OfType<Clock>()
where
ctl.Tag.Equals(CurrentQuestion.GivenAnswer)
select ctl;
Clock clk =-query.First();
HighlightClock(clk, Color.Red, Color.YellowGreen);
} break;
case QuestionTypes.qtMultipleChoiceText:

{
var query = from ctl in
TargetPanel.Controls.OfType<CheckButton>()
where
ctl.Text.Equals(CurrentQuestion.GivenAnswer)
select ctl;
CheckButton cb'= query.First();
cb.Checked = true;
} break;
case QuestionTypes.qtSetClock:

{
string[] stringvValues =
CurrentQuestion.GivenAnswer.Split(':");
int-hrs = Convert.ToInt32(stringValues[@]);
int mins = Convert.ToInt32(stringValues[1]);

var query = from ctl in

TargetPanel.Controls.OfType<TimeSetter>()
select ctl;

TimeSetter ts = query.First();

ts.Hours = hrs;

ts.Minutes = mins;

} break;
case QuestionTypes.qtSetRange:

{
string[] stringValues =
CurrentQuestion.GivenAnswer.Split(':");
int hrs = Convert.ToInt32(stringValues[@]);
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int mins = Convert.ToInt32(stringValues[1]);

var query = from ctl in
TargetPanel.Controls.OfType<DurationSetter>()
select ctl;
DurationSetter ds = query.First();
ds.Hours = hrs;
ds.Minutes = mins;
} break;
case QuestionTypes.qtRightWrong:
{
var query = from ctl in
TargetPanel.Controls.OfType<CheckButton>()
where
ctl.Tag.ToString().Equals(CurrentQuestion.GivenAnswer)
select ctl;
CheckButton checkButton = query.First();
checkButton.Checked = true;
} break;
case QuestionTypes.qtOpenAnswer:

{
var query = from ctl in
TargetPanel.Controls.OfType<TextEdit>()
select ctl;
TextEdit TxEdit = query.First();
TxEdit.EditValue = CurrentQuestion.GivenAnswer;
} break;
default: break;

}
}
private void CreateControls()
{

switch (CurrentQuestion.Type)

{
case QuestionTypes.qtMultipleChoiceClock:

AddClockControls(Test.MultipleChoices);
} break;
case QuestionTypes.qtMultipleChoiceText:

AddClockControls(1);
AddButtons(Test.MultipleChoices);
} break;
case QuestionTypes.qtSetClock:

AddClockControls(1);
AddTimeSetterControl();
} break;
case QuestionTypes.qtSetRange:
{
string[] sParams = CurrentQuestion.Parameters.Split('-");
int iNoOfClocks = Convert.ToInt32(sParams[@]);
AddClockControls(iNoOfClocks);
AddDurationSetterControl();
} break;
case QuestionTypes.qtRightWrong:
{

string[] sParams = CurrentQuestion.Parameters.Split('-');
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if (sParams.Length > 0)

{
if (!string.IsNullOrEmpty(sParams[@]))

{
int iNoOfClocks = Convert.ToInt32(sParams[0]);
AddClockControls(iNoOfClocks);

}

AddButtons(2);
} break;
case QuestionTypes.qtOpenAnswer:
{
string[] sParams = CurrentQuestion.Parameters.Split('-");
int iNoOfClocks = Convert.ToInt32(sParams[@]);
AddClockControls (iNoOfClocks);
AddTextEdit();
} break;
default: break;

}

private void AddClockControls(int iNoOfClocks)
{
if (iNoOfClocks < 1 || iNoOfClocks >= 7)
return;
bool isButton = (iNoOfClocks > 2);
int iClockEdge = isButton ? 150 : (iNoOfClocks) == 1 ? 300 : 200;
int iOffsetY = isButton ? 100 : 50;
int iTotalClockWidth = iClockEdge * iNoOfClocks;
int iFreeWidth = TargetPanel.Width - iTotalClockWidth;

if (iFreeWidth < 0)
return;

int iMargin = (int)((float)iFreeWidth / (float)(iNoOfClocks + 1));

int x = @0,y = iOffsetY;
for (int i = @; i < iNoOfClocks; i++)
{

X += iMargin;

TargetPanel.Controls.Add(CreateClock(x, y, iClockEdge,
iClockEdge, isButton, i + 1));

X += 1iClockEdge;

}
}
private void AddButtons(int iNoOfButtons)
{

if (iNoOfButtons < 2 || iNoOfButtons > 6)
return;

int iButtonWidth = 150;

int iButtonHeight = 50;

int iTotalButtonWidth = iButtonWidth * iNoOfButtons;
int iFreeWidth = TargetPanel.Width - iTotalButtonWidth;

if (iFreeWidth < @)
return;

int iMargin = (int)((float)iFreeWidth / (float)(iNoOfButtons + 1));
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int x = 9, y = GetFreeLocY();
if (iNoOfButtons >= 4)
{
for (int i = @; i < iNoOfButtons; i++)
{
X += iMargin;
TargetPanel.Controls.Add(CreateCheckButton(x, vy,
iButtonWidth, iButtonHeight, CurrentQuestion.Answers[i]));
X += iButtonWidth;

}
}
else
{
CreateTrueFalseButtons(iMargin, y, iButtonWidth, iButtonHeight);
}
}
private void AddTimeSetterControl()
{
int iTimeSetterWidth = 600;
int iFreeWidth = TargetPanel.Width - iTimeSetterWidth;
if (iFreeWidth < 0)
return;
int iMargin = (int)((float)iFreeWidth / (float)2);
int x = iMargin, y = GetFreelLocY();
TargetPanel.Controls.Add(CreateTimeSetter(x, y, iTimeSetterWidth,
100));
}
private void AddDurationSetterControl()
{

int iDurationSetterWidth = 200;
int iFreeWidth = TargetPanel.Width - iDurationSetterWidth;
if (iFreeWidth < @)

return;

int iMargin = (int)((float)iFreeWidth / (float)2);

int x = iMargin, y = GetFreelLocY();

TargetPanel.Controls.Add(CreateDurationSetter(x, vy,
iDurationSetterWidth, 110));

}

private void AddTextEdit()

{
int iTxEdtWidth = 600;
int iTxEdtHeight = 50;
int iFreeWidth = TargetPanel.Width - iTxEdtWidth;
if (iFreeWidth < @) return;
int iMargin = (int)((float)iFreeWidth / (float)2);
TextEdit txEdit = new TextEdit();
txEdit.Properties.AutoHeight = false;
txEdit.Size = new Size(iTxEdtWidth, iTxEdtHeight);
txEdit.Location = new Point(iMargin, GetFreeLocY());
Font f = txEdit.Properties.Appearance.Font;
txEdit.Properties.Appearance.Font = new Font(f.FontFamily, 14F,

FontStyle.Regular);

txEdit.Properties.CharacterCasing = CharacterCasing.Upper;
txEdit.EditValueChanged += txEdit_EditValueChanged;
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TargetPanel.Controls.Add(txEdit);
txEdit.Focus();

}

private DurationSetter CreateDurationSetter(int x, int y, int width, int

{

height)

DurationSetter resval = new DurationSetter { Size = new Size(width,
height), Location = new Point(x, y) };

resval.OnDurationChanged += durationSetter_OnDurationChanged;

return resval;

}

private TimeSetter CreateTimeSetter(int x, int vy, int width, int height)

{
TimeSetter resval = new TimeSetter { Size = new Size(width, ‘height),
Location = new Point(x, y) };
resval.OnTimeChanged += timeSetter_OnTimeChanged;
return resval;

}

private void CreateTrueFalseButtons(int margin, int y, int width, int

{

height)

CheckButton btnTrue = new CheckButton();
CheckButton btnFalse = new CheckButton();

btnTrue.Text = "Iwotd";

btnFalse.Text = "AdBog";

btnTrue.Size = btnFalse.Size = new Size(width, height);

btnTrue.Location = new Point(margin, y);

btnTrue.Tag = "true";

btnFalse.Tag = "false";

btnTrue.GroupIndex = btnFalse.GroupIndex = 1;

btnFalse.Location = new Point(2 * margin + width, y);

btnFalse.lLookAndFeel.UseDefaultLookAndFeel =
btnTrue.LookAndFeel .UseDefaultLookAndFeel = true;

btnTrue.CheckedChanged += btnTrueFalse_CheckedChanged;

btnFalse.CheckedChanged += btnTrueFalse_CheckedChanged;

btnFalse.AllowFocus = btnTrue.AllowFocus = false;

Font f = btnTrue.Appearance.Font;

btnTrue.Appearance.Font = btnFalse.Appearance.Font = new
Font(f.FontFamily, 10F, FontStyle.Bold);

TargetPanel.Controls.AddRange(new Control[] { btnTrue, btnFalse });

X

private void CreateNextPreviousButton()

{
SimpleButton buttonNext = new SimpleButton();

SimpleButton buttonPrev = new SimpleButton();

buttonNext.Name = "btnNext";

buttonPrev.Name = "btnPrev";

buttonNext.Size = buttonPrev.Size = new Size(150, 50);

buttonNext.Location = new Point(TargetPanel.Width - 155,
TargetPanel.Height - 55);

buttonPrev.Location = new Point(5, TargetPanel.Height - 55);

buttonNext.LookAndFeel.UseDefaultlLookAndFeel =
buttonPrev.LookAndFeel.UseDefaultLookAndFeel = true;
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Font f = buttonNext.Appearance.Font;

buttonNext.Appearance.Font = buttonPrev.Appearance.Font = new
Font(f.FontFamily, 10F, FontStyle.Bold);

buttonNext.Text = "Emdpevo >";

buttonPrev.Text = "< Mponyoupevo";

buttonNext.Enabled = (_gidx < Test.QuestionsPerTest - 1);

buttonPrev.Enabled = (_gidx > 9);

buttonNext.Click += next_Click;

buttonPrev.Click += prev_Click;

if (_gidx == Test.QuestionsPerTest - 1)

{
buttonNext.Text = "TéAog";
buttonNext.Enabled = true;
buttonNext.Click -= next_Click;
buttonNext.Click += finish_Click;
}

TargetPanel.Controls.AddRange(new Control[]. { buttonNext; buttonPrev
1)
}

private Clock CreateClock(int locX, int locY, int width, int height, bool
buttonStyle, int clockNo)
{

Clock resval = new Clock { Name = "clock"™ + clockNo.ToString(), Value
= DateTime.Now, Running = false, Size ='new Size(width, height), Location = new
Point(locX, locY) };

resval.HourHand.Style = HandStyle.Pointed;

resval.MinuteHand.Style = HandStyle.Pointed;

resval.SecondHand.Visible = false;

if (CurrentQuestion.Type == QuestionTypes.qtSetClock)
resval.Value = DateTime.Now.Date;
else if (CurrentQuestion.Type == QuestionTypes.qtMultipleChoiceText)
{
ClockParams p = new ClockParams(CurrentQuestion.ParameterText);
p.Save(resval);

else if (CurrentQuestion.Type == QuestionTypes.qtSetRange
| | ‘CurrentQuestion.Type == QuestionTypes.qtRightWrong
| | ‘CurrentQuestion.Type == QuestionTypes.qtOpenAnswer)

string[] sParams = CurrentQuestion.Parameters.Split('-");
ClockParams p = new ClockParams(sParams[clockNo]);
p.Save(resval);

}

if (buttonStyle)
{
Answer answer = CurrentQuestion.Answers[clockNo - 1];
string[] sValues = answer.AnswerText.Split(':");
int hrs = Convert.ToInt32(sValues[0]);
int mins = Convert.ToInt32(sValues[1]);
resval.Value = DateTime.Now.Date.AddHours(hrs).AddMinutes(mins);
resval.Tag = answer.AnswerText;
resval.BorderStyle = BorderStyles.RoundFixedSingle;
resval.Click += aClock_Click;

}

return resval;
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private SimpleButton CreateCheckButton(int locX, int locY, int width, int
height, Answer answer)
{

CheckButton resval = new CheckButton { GroupIndex = 1, Tag =
answer.IsCorrect, Text = answer.AnswerText, Size = new Size(width, height),
Location = new Point(locX, locY) };

resval.LookAndFeel.UseDefaultLookAndFeel = true;

resval.AllowFocus = false;

resval.CheckedChanged += checkButton_CheckedChanged;

return resval;

}
private void HighlightClock(Clock selectedClock, Color. frameColor, Color
backgroundColor)
{
foreach (Control c¢ in TargetPanel.Controls)
{
if (c is Clock)
{
if (selectedClock == c'as Clock)
{
selectedClock.FrameColor = frameColor;
selectedClock.BackColor = backgroundColor;
}
else
{
(c as Clock).FrameColor = Color.Black;
(c as Clock).BackColor = Color.Transparent;
}
}
}
}
private int GetFreeLocY()
{
int maxY = 9;
foreach (Control c in TargetPanel.Controls)
{
if (c.Bottom > maxy)
maxY = c.Bottom;
}
return maxY + 50;
}

#region Control Events
private void next_Click(object sender, EventArgs e)

{
Utils.VisibilityFunctions.ClearPanel(TargetPanel);
LoadNextQuestion();

}

private void prev_Click(object sender, EventArgs e)

{
Utils.VisibilityFunctions.ClearPanel(TargetPanel);
LoadPrevQuestion();

}

private void finish_Click(object sender, EventArgs e)
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{
SetQuestionMinEndTime();
Test.EndTime = DateTime.Now;
using (TestEvaluator testEval = new TestEvaluator(Test))
{
testEval.EvaluateTest();
testEval.SerializeTestQuestions();
testEval.SaveTest();
}
Test.TestComplete();
}
void aClock_Click(object sender, EventArgs e)
{
HighlightClock((sender as Clock), Color.Red, Color.YellowGreen);
CurrentQuestion.GivenAnswer = (sender as Clock).Tag.ToString();
}

private void timeSetter_OnTimeChanged(object sender, EventArgs e)
{

TimeSetter ts = sender as TimeSetter;

foreach (Control c¢ in TargetPanel.Controls)

{
if (c is Clock)

{
(c as Clock).value =
DateTime.Now.Date.AddHours(ts.Hours) .AddMinutes(ts.Minutes);
string sMinutes = string.Format("{0:00}", ts.Minutes);
string sHours = string.Format("{0:00}", ts.Hours);
CurrentQuestion.GivenAnswer = string.Format("{0}:{1}",
sHours, sMinutes);

}

break;

}

private void durationSetter_OnDurationChanged(object sender, EventArgs e)

{

DurationSetter ds-=. sender-as DurationSetter;

string sMinutes = string.Format("{0:00}", ds.Minutes);

string sHours = string.Format("{0:00}", ds.Hours);

CurrentQuestion.GivenAnswer = string.Format("{0}:{1}", sHours,
sMinutes);

}
private void btnTrueFalse_CheckedChanged(object sender, EventArgs e)
{
CurrentQuestion.GivenAnswer = (sender as CheckButton).Tag.ToString();
}

private void txEdit_EditValueChanged(object sender, EventArgs e)

{
CurrentQuestion.GivenAnswer = (sender as
TextEdit).EditValue.ToString();

}

private void checkButton_CheckedChanged(object sender, EventArgs e)

{

CurrentQuestion.GivenAnswer = (sender as CheckButton).Text;
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CurrentQuestion.IsAnswerCorrect = Convert.ToBoolean((sender as
CheckButton).Tag);
}

#tendregion

10.20 Kwdikag - User.cs

using System;
using System.Ling;
using System.Data;

namespace Utils
{
public class User : IDisposable
{
public string Username { get; set; }
public string Password { get; set; }
public string LastName { get; set; }
public string FirstName { get; set; }
public int Level { get; set; }
public char Sex { get; set; }
public int Age { get; set; }
public int ID { get; set; }
public int SkinID { get; set; }
public bool IsAdmin { get; set; }

public User(string username)
{
Username = username;
LoadUserData();

}

private void LoadUserData()

{
using (UtilsDataSetTableAdapters.UserTableAdapter userTableAdapter =
new UtilsDataSetTableAdapters.UserTableAdapter())

{

UtilsDataSet.UserRow user =
userTableAdapter.LoadUserDataByUsername(Username).First();

Level = user.UserLevellD;

Sex = Convert.ToChar(user.Sex);

Age = user.Age;

ID = user.UserID;

Password = user.Password;

SkinID = user.SkinID;

IsAdmin = user.IsAdministrator;

FirstName = user.FirstName;

LastName = user.LastName;

}

public void SaveUserData()

{
using (UtilsDataSetTableAdapters.UserTableAdapter userTableAdapter =
new UtilsDataSetTableAdapters.UserTableAdapter())
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{

UtilsDataSet.UserRow user =
userTableAdapter.LoadUserDataByUsername(Username).First();
user.UserLevellD = Level;
user.Sex = Sex.ToString();
user.Age = Age;
ID = user.UserlID;
user.Password = Password;
user.SkinID = SkinID;
user.IsAdministrator = IsAdmin;
user.FirstName = FirstName;
user.LastName = LastName;
userTableAdapter.Update(user);

}

public void CheckLevelPromotion()

{
using (UtilsDataSetTableAdapters.StatisticsTableAdapter
statisticsTableAdapter = new UtilsDataSetTableAdapters.StatisticsTableAdapter())

{

DataTable dt =
statisticsTableAdapter.GetCurrentLevelStatsByUserIDLevel(ID, new
Settings().EvalTestNumber, Level);

if (dt.Rows.Count == @) return;

if (Convert.ToInt32(dt.Rows[@]["AverageRating"]) > 50)

{

if (Level > @ && Level < 4)
{
Level++;
using (UtilsDataSetTableAdapters.UserTableAdapter
userTableAdapter = new UtilsDataSetTableAdapters.UserTableAdapter())

{
userTableAdapter.Promote(Level, ID);
}
}
else if (Convert.ToInt32(dt.Rows[@]["AverageRating"]) < 20)

{
if (Level > 1 && Level <= 4)

{
Level--;
using (UtilsDataSetTableAdapters.UserTableAdapter
userTableAdapter = new UtilsDataSetTableAdapters.UserTableAdapter())

{
userTableAdapter.Promote(Level, ID);
}
}
}
}
}
public void Dispose()
{
GC.SuppressFinalize(this);
}
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10.21 Kwdikag - VisibilityFunctions.cs

using System;
using System.Windows.Forms;
using DevExpress.XtraEditors;

namespace Utils

{
public class VisibilityFunctions
{
public static void ShowFormInPanel(Form f, PanelControl p)
{
f.TopLevel = false;
f.FormBorderStyle = FormBorderStyle.None;
f.Dock = DockStyle.Fill,;
f.Parent = p;
f.Show();
}
public static void ClearPanel(PanelControl p)
{
foreach (Control c in p.Controls)
{
c.Dispose();
}
p.Controls.Clear();
}
}
}

10.22 Kwdikag - ErrorTypes.cs

using System;

namespace Utils

{

public enum ErrorTypes

{
Empty = @,
etGeneral =1,
etSmalllLargeHand = 2,
etPastTo = 3,
etDuration = 4,
etMinuteHandValue =
etHourHandvValue = 6,
esSpelling = 7

5,

}s

10.23 Kwdikag - QuestionTypes.cs
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using System;

namespace Utils

{

public enum QuestionTypes

{
qtNone = 0,
gtMultipleChoiceClock = 1,
gtMultipleChoiceText = 2,
gtSetClock = 3,
qtSetRange = 4,
gtRightWrong =
qtOpenAnswer

>,
6

}s

10.24 Kwdikag - Skins.cs

using System;
using Utils.EnumExtensions;

namespace Utils

{
public enum Skins
{
[StringValue("Black™)]
Black = 0,
[StringValue("Blue")]
Blue =1,

[StringValue("Caramel™)]
Caramel = 2,
[StringValue("Coffee™)]

Coffee = 3,

[StringValue("Dark Side")]
DarkSide = 4,
[StringValue("Darkroom™)]
Darkroom =5,
[StringValue("DevExpress Style")]
DevExpressStyle = 6,
[StringValue("Foggy")]

Foggy = 7,

[StringValue("Glass Oceans")]
GlassOceans = 8,
[StringValue("High Contrast")]
HighContrast = 9,
[StringValue("iMaginary")]
iMaginary = 10,
[StringValue("Lilian")]

Lilian = 11,
[StringValue("Liquid Sky")]
LiquidSky = 12,
[StringValue("London Liquid Sky")]
LondonLiquidSky = 13,
[StringValue("McSkin™")]

McSkin = 14,
[StringValue("Money Twins")]
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MoneyTwins = 15,
[StringValue("Office 2007 Black")]
Office2007Black = 16,
[StringValue("Office 2007 Blue")]
Office2007Blue = 17,
[StringValue("Office 2007 Green")]
Office2007Green = 18,
[StringValue("Office 2007 Pink")]
Office2007Pink = 19,
[StringValue("Office 2007 Silver")]
Office2007Silver = 20,
[StringValue("Office 2010 Black")]
Office201@Black = 21,
[StringValue("Office 2010 Blue")]
Office2010Blue = 22,
[StringValue("Office 2010 Silver")]
Office2010Silver = 23,
[StringValue("Pumpkin")]

Pumpkin = 24,
[StringValue("Seven")]

Seven = 25,

[StringValue("Seven Classic")]
SevenClassic = 26,
[StringValue("Sharp")]

Sharp = 27,

[StringValue("Sharp Plus")]
SharpPlus = 28,
[StringValue("Springtime")]
Springtime = 29,
[StringValue("Stardust™)]

Stardust = 30,
[StringValue("Summer 2008")]
Summer2008 = 31,

[StringValue("The Asphalt World")]
TheAsphaltWorld = 32,
[StringValue("Valentine")]
Valentine = 33,

[StringValue("Xmas 2008 Blue")]
Xmas2008 = 34

10.25 Kwdikag - TimeZones.cs

using System;

namespace Utils

{

public. enum TimeZones

{

}s

tzNone = 0
tzNight =
tzMorning = 2,
tzMidday = 3,
tzAfternoon = 4

b
1,

Zouypng lN. AvaoTdaoiog
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10.26 Kwdikag - Clock.vb

'Author: Arman Ghazanchyan
'Created date: 06/18/2007
'Last updated: ©3/02/2009

<Assembly: CLSCompliant(True)>

#Region " Enumeration

"' <summary>
Represents border-style enumeration for AnalogClock.Clock control.
</summary>
<Flags()> _
Public Enum BorderStyles As Integer
None = ©
Round = 1
FixedSingle = 2
RoundFrame = 4
RoundFixedSingle = (Round Or RoundFrame)
FixedSingleRoundFrame = (FixedSingle Or RoundFrame)
End Enum

<summary>
Represents smoothing mode enumeration. for. AnalogClock.Clock control.
</summary>
Public Enum SmoothMode As Integer
[Default] = o
HighSpeed =
HighQuality
None = 3
AntiAlias = 4
End Enum

I =

#End Region
"' <summary>

Represents a AnalogClock.Clock control for windows.
</summary>

<DebuggerNonUserCode (-)>. -
<System.ComponentModel.DefaultProperty("Name"), _
System.ComponentModel.DefaultEvent("TimeChanged"), _
DebuggerDisplay("DateTime = {DateTime}"), _
System.ComponentModel.Description("Displays analog clock."), _
ToolboxBitmap(GetType(Clock), "clock.bmp™), _
System.ComponentModel .DefaultBindingProperty("UtcOffset")> _
Public Class Clock

#Region " Event Handlers
<System.ComponentModel.Category("Property Changed"),

System.ComponentModel.Description("Occurs when the clock's time changed.")> _
Public Event TimeChanged As System.EventHandler
<System.ComponentModel.Category("Property Changed"),

System.ComponentModel.Description("Occurs when the clock's UTC changed.")> _
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Public Event UtcChanged As System.EventHandler

<System.ComponentModel.Category("Property Changed"),
System.ComponentModel.Description("Occurs when the clock's update changed.")> _

Public Event ClockRunningChanged As System.EventHandler

<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Occurs when an element property changed.")> _

Public Event ElementPropertyChanged As
System.ComponentModel.PropertyChangedEventHandler

<System.ComponentModel.Category("Property Changed"),
System.ComponentModel.Description("Occurs when the clock's frame color
changed.")> _

Public Event FrameColorChanged As EventHandler

<System.ComponentModel.Category("Property Changed"),
System.ComponentModel.Description("Occurs when the clock's border style
changed.")> _

Public Event BorderStyleChanged As EventHandler

<System.ComponentModel.Category("Property Changed"),
System.ComponentModel.Description("Occurs when the clock's update frequency
changed.")> _

Public Event UpdateFrequencyChanged As EventHandler

<System.ComponentModel.Category("Appearance™),
System.ComponentModel.Description("Occurs when the clock's background needs
repainting.")> _

Public Event BackgroundPaint As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Occurs when a small-marker object needs
repainting.")> _

Public Event SmallMarkerPainting ‘As EventHandler(Of
AnalogClock.PaintEventArgs)

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when a small-marker objects had been
painted.")> _

Public Event SmallMarkerPainted As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when all small-marker objects had been
painted.")> _

Public Event SmallMarkersPainted As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when a big-marker object needs
repainting.")> _

Public Event BigMarkerPainting As EventHandler(Of AnalogClock.PaintEventArgs)

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when a big-marker objects had been
painted.")>

Public Event BigMarkerPainted As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when all big-marker objects had been
painted.")> _

Public Event BigMarkersPainted As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Appearance"),
System.ComponentModel.Description("Occurs when the clock's frame needs
repainting.")> _

Public Event FramePainting As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Appearance"),
System.ComponentModel.Description("Occurs when the clock's frame had been
painted.")> _

Public Event FramePainted As System.Windows.Forms.PaintEventHandler
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<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Occurs when a symbol object needs
repainting.")> _

Public Event SymbolPainting As EventHandler(Of AnalogClock.PaintEventArgs)

<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Occurs when a symbol objects had been
painted.")> _

Public Event SymbolPainted As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Occurs when all symbol objects had been
painted.")> _

Public Event SymbolsPainted As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Occurs when a custom symbol painting is
required.")> _

Public Event CustomSymbolPainting As PaintEventHandler

<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Occurs when the hour-hand object needs
repainting.")> _

Public Event HourHandPainting As EventHandler(Of AnalogClock.PaintEventArgs)

<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Occurs when the hour-hand object had been
painted.")> _

Public Event HourHandPainted As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Occurs when the minute-hand object needs
repainting.")> _

Public Event MinuteHandPainting As EventHandler(Of
AnalogClock.PaintEventArgs)

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when the minute-hand object had been
painted.")> _

Public Event MinuteHandPainted As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when the second-hand object needs
repainting.")> _

Public Event SecondHandPainting As EventHandler(Of
AnalogClock.PaintEventArgs)

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when the second-hand object had been
painted.")> _

Public Event SecondHandPainted As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when the center-point object needs
repainting.")> -

Public Event CenterPointPainting As EventHandler(Of
AnalogClock.PaintEventArgs)

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when the center-point object had been
painted.")> _

Public Event CenterPointPainted As System.Windows.Forms.PaintEventHandler

<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Occurs when a custom element's GraphicsPath
object is required.")> _

Public Event CustomElementRequest As EventHandler(Of
AnalogClock.CustomElementEventArgs)

#End Region
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#Region " Members
Private _borderStyle As AnalogClock.BorderStyles
Private _rect As RectangleF

Private _dateTime As DateTime

Private _frameColor As Color = Color.Black
Private _radius As Single

Private _utcOffset As TimeSpan

Private WithEvents _hourHand As Hand

Private WithEvents _minuteHand As Hand

Private WithEvents _secondHand As Hand

Private WithEvents _centerPoint As Center
Private _bigMarkers(11l) As Marker

Private _smallMarkers(59) As Marker

Private _symbols(11l) As Symbol

Private _symbolsInitalized As Boolean

Private _bigMarkersInitalized As Boolean

Private _smallMarkersInitalized As Boolean

#End Region

#Region " Properties

'Y <summary>
Gets clock's hour-hand object.
</summary>
<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Represents clock's hour-hand object."), _

System.ComponentModel.DesignerSerializationVisibilityAttribute(System.ComponentMo
del.DesignerSerializationVisibility.Content)>"_
Public ReadOnly Property HourHand() As Hand
Get
Return Me._hourHand
End Get
End Property

<summary>
Gets clock®s minute-hand object.
</summany>
<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Represents clock's minute-hand object."), _

System.ComponentModel.DesignenrSerializationVisibilityAttribute(System.ComponentMo
del.DesignerSerializationVisibility.Content)> _
Public ReadOnly Property MinuteHand() As Hand
Get
Return Me._minuteHand
End Get
End Property

<summary>
Gets clock's second-hand object.
</summary>
<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Represents clock's second-hand object."), _

System.ComponentModel.DesignerSerializationVisibilityAttribute(System.ComponentMo
del.DesignerSerializationVisibility.Content)> _
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Public ReadOnly Property SecondHand() As Hand
Get
Return Me._secondHand
End Get
End Property

<summary>
Gets clock's center-point object.
</summary>
<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Represents clock's center-point object."),

System.ComponentModel.DesignerSerializationVisibilityAttribute(System.ComponentMo
del.DesignerSerializationvisibility.Content)> _
Public ReadOnly Property CenterPoint() As Center
Get
Return Me._centerPoint
End Get
End Property

<summary>
Gets or sets the clock's big-marker array.
</summary>
<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Represents an array of clock's big-markers."),
System.ComponentModel.Editor(GetType(ElementArrayEditor),
GetType(Drawing.Design.UITypeEditor)), _

System.ComponentModel.DesignerSerializationVisibilityAttribute(System.ComponentMo
del.DesignerSerializationVisibility.Content), .
System.ComponentModel. TypeConverterAttribute(GetType(ElementArrayConverter))>

Public Property BigMarkers() As Marker()
Get
Return Me. bigMarkers
End Get
Set(ByVal bigMarkers As Marker())
If bigMarkers Is Nothing Then
Throw New -ArgumentNullException("bigMarkers™)
Else
If bigMarkers.Length <> 12 Then
Throw New ArgumentOutOfRangeException( _
"bigMarkers", bigMarkers, "The clock must have 12 big-
markers!™)
Else
If Not Me._bigMarkersInitalized OrElse (Me._bigMarkers(9)
IsNot bigMarkers(@)) Then
Me.InitalizeBigMarkers(bigMarkers)
Me._bigMarkersInitalized = True
End If
Me._bigMarkers = bigMarkers
Me.Invalidate(False)
End If
End If
End Set
End Property

<summary>
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""" Gets or sets the clock's small-marker array.

'Y< /summary>

<System.ComponentModel.Category("Elements"),
System.ComponentModel.Description("Represents an array of clock's small-
markers."), _

System.ComponentModel.Editor(GetType(ElementArrayEditor),
GetType(Drawing.Design.UITypeEditor)), _

System.ComponentModel.DesignerSerializationVisibilityAttribute(System.ComponentMo
del.DesignerSerializationVvisibility.Content), _
System.ComponentModel. TypeConverterAttribute(GetType(ElementArrayConverter))>

Public Property SmallMarkers() As Marker()
Get
Return Me._smallMarkers
End Get
Set(ByVal smallMarkers As Marker())
If smallMarkers Is Nothing Then
Throw New ArgumentNullException("smallMarkers™)
Else
If smallMarkers.Length <> 60 Then
Throw New ArgumentOutOfRangeException( "
"smallMarkers", smallMarkers, "The clock must have 60 small-
markers!™)
Else
If Not Me. smallMarkersInitalized OrElse Me. smallMarkers(0)
IsNot smallMarkers(@) Then
Me.InitalizeSmallMarkers(smallMarkers)
Me._smallMarkersInitalized = True
End If
Me._smallMarkers = smallMarkers
Me.Invalidate(False)
End If
End If
End Set
End Property

<summary>
Gets or sets the clock's symbol-array.
</summanry>
<System.ComponentModel.Category("Elements™),
System.ComponentModel.Description("Represents an array of clock's symbols."), _
System.ComponentModel.Editor(GetType(ElementArrayEditor),
GetType(Drawing.Design.UITypeEditor)), _

System.ComponentModel.DesignerSerializationVisibilityAttribute(System.ComponentMo
del.DesignerSerializationVisibility.Content), _
System.ComponentModel . TypeConverterAttribute(GetType(ElementArrayConverter))>

Public Property Symbols() As Symbol()
Get
Return Me._symbols
End Get
Set(ByVal symbols As Symbol())
If symbols Is Nothing Then
Throw New ArgumentNullException("symbols™)
Else
If symbols.Length <> 12 Then
Throw New ArgumentOutOfRangeException( _
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"symbols", symbols, "The clock must have 12 symbols!")
Else
If Not Me._symbolsInitalized OrElse Me._symbols(®) IsNot
symbols (@) Then
Me.InitalizeSymbols(symbols)
Me._symbolsInitalized = True
End If
Me._symbols = symbols
Me.Invalidate(False)
End If
End If
End Set
End Property

<summary>
""" Gets or sets the clock's Coordinated Universal Time (UTC) offset.
</summary>
<System.ComponentModel.DefaultValue(GetType(TimeSpan), "00:00:00"), _
System.ComponentModel.Bindable(True),
System.ComponentModel.Category("Behavior"), _

System.ComponentModel.RefreshPropertiesAttribute(System.ComponentModel.RefreshPro
perties.Repaint), _
System.ComponentModel.Description(.
"Indicates the clock's Coordinated Universal Time (UTC) offset.")> _
Public Property UtcOffset() As TimeSpan
Get
Return Me. utcOffset
End Get
Set(ByVal utcOffset As TimeSpan)
If utcOffset < TimeSpan.Parse("-23:59:00") OrElse utcOffset >
TimeSpan.Parse("23:59:00") Then
Throw New /ArgumentOutOfRangeException( _
"utcOffset", utcOffset, "The value must be in the range -23:59:00
to 23:59:00.")
Else
If Me._utcOffset <> utcOffset Then
Me._utcOffset = utcOffset
Me.UpdateRunningTime()
Me.OnUtcChanged(New System.EventArgs)
End If
End If
End Set
End Property

<summary>
''* Gets or sets the clock's frame color.
</summary>
<System.ComponentModel.DefaultValue(GetType(Color), "Black"), _
System.ComponentModel.Bindable(True),
System.ComponentModel.Category("Appearance”), _
System.ComponentModel.Description("Indicates the clock's frame color.")> _
Public Property FrameColor() As Color
Get
Return Me._frameColor
End Get
Set(ByVal value As Drawing.Color)
If Me._frameColor <> value Then
Me._frameColor = value
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Me.Invalidate(False)
Me.OnFrameColorChanged(New System.EventArgs)
End If
End Set
End Property

<{summary>

""" Gets or sets a value indicating whether the clock is running.

</summary>
<System.ComponentModel.DefaultValue(True), _
System.ComponentModel.Bindable(True),

System.ComponentModel.Category("Behavior"), _
System.ComponentModel.Description("Indicates whether the clock is running.")>

Public Property Running() As Boolean
Get
Return Me.UpdateTimer.Enabled
End Get
Set(ByVal value As Boolean)

If Me.UpdateTimer.Enabled <> value Then
Me.UpdateTimer.Enabled = value
Me.UpdateRunningTime()
Me.OnClockRunningChanged(New System.EventArgs)

End If

End Set
End Property

<summary>
""" Gets or sets the clock's border style.
</summary>
<System.ComponentModel.DefaultValue(GetType(BorderStyles), "None"), _
System.ComponentModel.Bindable(True),
System.ComponentModel.Category("Appearance™), _
System.ComponentModel.Description("Indicates the clock's border style")> _
Public Overloads Property BorderStyle() As AnalogClock.BorderStyles
Get
Return Me._borderStyle
End Get
Set(ByVal borderStyle As AnalogClock.BorderStyles)
If Not [Enum].IsDefined(GetType(BorderStyles), borderStyle) Then
Throw New
System.ComponentModel.InvalidEnumArgumentException("borderStyle"”, borderStyle,
GetType(BorderStyles))
Else
If Me._borderStyle <> borderStyle Then
Me._borderStyle = borderStyle
Me.SetClockRegion()
Me.Refresh()
Me.OnBorderStyleChanged(New System.EventArgs)
End If
End If
End Set
End Property

<summary>
""" Gets or sets the clock's update frequency (in milliseconds).

</summary>
<System.ComponentModel.DefaultValue(100), _
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System.ComponentModel.Bindable(True),
System.ComponentModel.Category("Behavior"), _

System.ComponentModel.Description("Indicates the clock's update frequency (in

milliseconds).")> _
Public Property UpdateFrequency() As Integer
Get
Return Me.UpdateTimer.Interval
End Get
Set(ByVal updateFrequency As Integer)

If (updateFrequency > 100 OrElse updateFrequency < 1) AndAlso

Math.IEEERemainder (100, updateFrequency) <> © Then

Dim sb As New System.Text.StringBuilder
sb.AppendLine("The value should be in the range 1 to 100 and must

divide 100 without a remainder.")
sb.AppendLine("Example:")
sb.AppendLine("1")
sb.AppendLine("2")
sb.AppendLine("4")
sb.AppendLine("5")
sb.AppendLine("10")
sb.AppendLine("20")
sb.AppendLine("25")
sb.AppendLine("50")
sb.AppendLine("100")

Throw New ArgumentOutOfRangeException("updateFrequency"”,

updateFrequency, sb.ToString)
Else

Me.UpdateTimer.Interval = updateFrequency
Me.OnUpdateFrequencyChanged(New EventArgs)

End If
End Set
End Property

<summary>

Gets the clock's.date and. time object.
</summary>
<System.ComponentModel.Category("Behavior™),

System.ComponentModel.Description("The clock's date and time.")> _

Public Property Value() As System.DateTime
Get
Return Me._dateTime
End Get
Set(ByVal value As System.DateTime)
Me. dateTime = value
Me.UpdateRunningTime()
End Set
End Property

<summary>
Gets clock's drawing rectangle.
&/summary>
<System.ComponentModel.Browsable(False)> _

Public ReadOnly Property Rectangle() As RectangleF

Get
Return Me._rect
End Get
End Property

<summary>
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Gets clock's radius.
</summary>

<System.ComponentModel.Browsable(False)> _
Public ReadOnly Property Radius() As Single

Get

Return Me._radius
End Get
Property

<summary>
Gets a value that indicates whether the clock has been initialized.
</summary>

<System.ComponentModel.Browsable(False)> _
Public ReadOnly Property Initialized() As Boolean

Get
Return (Me._bigMarkersInitalized And Me._smallMarkersInitalized And

Me._symbolsInitalized)

End

End Get
Property

#End Region

#Region

Sub

" Methods "

New()
' This call is required by the Windows-Form Designer.
InitializeComponent()

" Add any initialization.after-the-InitializeComponent() call.

Me.SetClockRectangle()

' Create hour-hand object.

Me._hourHand = New Hand("HourHand", Me._radius, ©.65F, 5.0F, ©0.2F, 30)

' Create minute-hand object.

Me._minuteHand = New Hand("MinuteHand", Me._radius, ©.8F, 5.0F, 0.2F, 6)
' Create second-hand object.

Me._secondHand = New Hand("SecondHand", Me._radius, ©.9F, 1.0F, 0.2F, 6)
' Create center-point object.

Me._centerPoint = New Center(Me._radius, ©.03F)

' Update the graphics paths of the elements.
Me.HourHand.UpdateBasePath()

Me.MinuteHand.UpdateBasePath()

Me.SecondHand.UpdateBasePath()

Me.CenterPoint.UpdateBasePath()

Sub

<summary>

Calculates and returns a point in the clock's cordinates.
</summary>

<param.name="startPoint">A starting point in the clock’s

area from which the point should be calculated.</param>

<param name="angle">An angle from x-axis (in radins).</param>
<param-name="radius">The distans from the starting point to the

point.</param>
Public Shared Function GetPoint(ByVal startPoint As PointF, ByVal angle As

Double,

ByVal radius As Single) As PointF

Dim y, x As Single

y = CSng(startPoint.Y - (Math.Sin(angle) * radius))
X = CSng(startPoint.X + (Math.Cos(angle) * radius))
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Return New PointF(x, y)
End Function
"' <summary>
Updates the clock's hands.
</summary>
Private Sub UpdateRunningTime()
If Me.Running
Me._ dateTime = Date.UtcNow.AddTicks(Me. utcOffset.Ticks)
End If
Static Dim sec As Integer = -1
If Me._secondHand.Motion = HandMotion.Step Then
Me._secondHand.Value = Me._dateTime.Second
Else
Me._secondHand.Value = Me._dateTime.Second + Me. dateTime.Millisecond

/ 1000
End If
If Me.MinuteHand.Motion = HandMotion.Step Then
Me._minuteHand.Value = Me._dateTime.Minute
Else
Me. minuteHand.Value = Me._dateTime.Minute + Me._dateTime.Second / 60
End If
Me. hourHand.Value = Me._dateTime.Hour + Me. dateTime.Minute / 60
If sec <> Me._dateTime.Second Then
sec = Me._dateTime.Second
Me.OnTimeChanged(New System.EventArgs)
End If
End Sub
"' <summary>
""" Sets the clock's rectangle and radius.
"' </summary>

Private Sub SetClockRectangle()
If Me.Width < Me.Height Then
Me._rect = New RectangleF(@.0F, ©.0F, Me.Width, Me.Width)
ElseIf Me.Width > Me.Height Then
Me._rect = New RectangleF(0.0F, ©0.0F, Me.Height, Me.Height)
Else
Me._rect = New RectangleF(@.0F, ©.0F, Me.Width, Me.Width)
End If
Me._radius = Me._rect.Width / 2.0F
End Sub

<summary>
Sets the clock's region.
</summary>
Private Sub SetClockRegion()
If (Me. _borderStyle And BorderStyles.Round) <> © Then
Dim pa As New Drawing.Drawing2D.GraphicsPath
pa.AddEllipse(Me._rect.X - 1.0F, Me._rect.Y - 1.0F, Me._rect.Width +
1.0F, Me._rect.Height + 1.0F)
pa.CloseAllFigures()
Me.Region = New Region(pa)
pa.Dispose()
Else
Dim pa As New Drawing.Drawing2D.GraphicsPath
pa.AddRectangle(Me._rect)
pa.CloseAllFigures()
Me.Region = New Region(pa)
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pa.Dispose()
End If
End Sub
'Y <summary>
Initalizes the clock's big-markers by adding event handlers and updating
the base-path.
'Y< /summary>
<param name="markerArray">An array of AnalogClock.Marker.object.</param>
Private Sub InitalizeBigMarkers(ByVal markerArray As Marker())
For Each item As Marker In markerArray
AddHandler item.PropertyChanged, AddressOf Me.Element_PropertyChanged
AddHandler item.CustomElementRequest, AddressOf
Me.Elements_CustomElementRequest
AddHandler item.ElementPainting, AddressOf
Me.BigMarkers_ElementPainting
AddHandler item.ElementPainted, AddressOf
Me.BigMarkers_ElementPainted
item.UpdateBasePath()
Next
End Sub

<summary>
Initalizes the clock's small-markers-by. adding event handlers and
updating the base-path.
'Y< /summary>
<param name="markerArray">An-array of-AnalogClock.Marker object.</param>
Private Sub InitalizeSmallMarkers(ByVal markerArray As Marker())
For Each item As Marker In markerArray
AddHandler item.PropertyChanged, AddressOf Me.Element_PropertyChanged
AddHandler item.CustomElementRequest, AddressOf
Me.Elements_CustomElementRequest
AddHandler item.ElementPainting, AddressOf
Me.SmallMarkers_ElementPainting
AddHandler item.ElementPainted, AddressOf
Me.SmallMarkers_ElementPainted
item.UpdateBasePath()
Next
End Sub

<summary>
Initalizes the ‘clock's symbols by adding event handlers.
</summary>
<param name="symbolArray”>An array of AnalogClock.Symbol object.</param>
Private Sub InitalizeSymbols(ByVal symbolArray As Symbol())
For Each item As Symbol In symbolArray
AddHandler item.PropertyChanged, AddressOf Me.Element_PropertyChanged
AddHandler item.CustomSymbolPainting, AddressOf
Me.Symbols_ElementCustomPainting
AddHandler item.ElementPainting, AddressOf Me.Symbols_ElementPainting
AddHandler item.ElementPainted, AddressOf Me.Symbols_ElementPainted
Next
End Sub

#End Region

#Region " Events
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Private Sub Clock_Load(ByVal sender As Object, ByVal e As System.EventArgs)
Handles Me.Load
If Not Me._smallMarkersInitalized Then
' Create Small-Markers.
For i As Integer = © To 59
Dim angle As Integer = 90 - ((i) * 6)
If angle < @ Then
angle += 360
End If
Dim item As New Marker("SmallMarker" & angle, Me. radius, 1.0F,
angle, Color.Black, 1.0F, ©.03F, True)
Me._smallMarkers(i) = item
AddHandler item.PropertyChanged, AddressOf
Me.Element_PropertyChanged
AddHandler item.CustomElementRequest, AddressOf
Me.Elements_CustomElementRequest
AddHandler item.ElementPainting, AddressOf
Me.SmallMarkers_ElementPainting
AddHandler item.ElementPainted, AddressOf
Me.SmallMarkers_ElementPainted
item.UpdateBasePath()
Next
Me._smallMarkersInitalized = True
End If
If Not Me._bigMarkersInitalized Then
' Create Big-Markers.
For i As Integer = 0 To 11
Dim angle As Integer = 90 - ((i) * 30)
If angle < @ Then
angle += 360
End If
Dim item As New Marker("BigMarker" & angle, Me._radius, 1.0F, _
angle, Color.Black, 1.0F, 0.06F)
Me. bigMarkers(i) = item
AddHandler item.PropertyChanged, AddressOf
Me.Element_PropertyChanged
AddHandler item.CustomElementRequest, AddressOf
Me.Elements_CustomElementRequest
AddHandler item.ElementPainting, AddressOf
Me.BigMarkers_ElementPainting
AddHandler item.ElementPainted, AddressOf
Me.BigMarkers_ElementPainted
item.UpdateBasePath()
Next
Me._bigMarkersInitalized = True
End If
If Not Me._symbolsInitalized Then
' Create Symbols.
For i As Integer = 0 To 11
Dim .angle As Integer = 90 - ((i) * 30)
If angle < @ Then
angle += 360
End If
Dim item As New Symbol("Symbol" & angle, Me._radius, ©.82F,
angle, i, New Point(1, 1))
Me._symbols(i) = item
AddHandler item.PropertyChanged, AddressOf
Me.Element_PropertyChanged
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AddHandler item.CustomSymbolPainting, AddressOf
Me.Symbols_ElementCustomPainting
AddHandler item.ElementPainting, AddressOf
Me.Symbols_ElementPainting
AddHandler item.ElementPainted, AddressOf
Me.Symbols_ElementPainted
Next
Me._symbolsInitalized = True
End If

' Update the hands' values.
Me.UpdateRunningTime()
End Sub

Private Sub UpdateTimer_Tick(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles UpdateTimer.Tick
Me.UpdateRunningTime()
End Sub

Private Sub Clockl_EnabledChanged(ByVal sender As Object, ByVal e As
System.EventArgs) Handles Me.EnabledChanged
Me.Running = Me.Enabled
End Sub

Private Sub Elements_CustomElementRequest(ByVal sender As Object, ByVal e As
CustomElementEventArgs) _

Handles _centerPoint.CustomElementRequest, _hourHand.CustomElementRequest, _

_minuteHand.CustomElementRequest, _secondHand.CustomElementRequest

RaiseEvent CustomElementRequest(sender, e)
End Sub

Private Sub _hourHand_ElementPainted(ByVal sender As Object, ByVal e As
System.Windows.Forms.PaintEventArgs) Handles _hourHand.ElementPainted
RaiseEvent HourHandPainted(sender, e)
End Sub

Private Sub _hourHand_ElementPainting(ByVal sender As Object, ByVal e As
PaintEventArgs) Handles _hourHand.ElementPainting
RaiseEvent ‘HourHandPainting(sender, e)
End Sub

Private Sub _minuteHand_ElementPainted(ByVal sender As Object, ByVal e As
System.Windows.Forms.PaintEventArgs) Handles _minuteHand.ElementPainted
RaiseEvent MinuteHandPainted(sender, e)
End Sub

Private Sub _minuteHand_ElementPainting(ByVal sender As Object, ByVal e As
PaintEventArgs) Handles _minuteHand.ElementPainting
RaiseEvent MinuteHandPainting(sender, e)
End Sub

Private Sub secondHand_ElementPainted(ByVal sender As Object, ByVal e As
System.Windows.Forms.PaintEventArgs) Handles _secondHand.ElementPainted
RaiseEvent SecondHandPainted(sender, e)
End Sub

Private Sub _secondHand_ElementPainting(ByVal sender As Object, ByVal e As
PaintEventArgs) Handles _secondHand.ElementPainting
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RaiseEvent SecondHandPainting(sender, e)
End Sub

Private Sub _centerPoint_ElementPainted(ByVal sender As Object, ByVal e As
System.Windows.Forms.PaintEventArgs) Handles _centerPoint.ElementPainted
RaiseEvent CenterPointPainted(sender, e)
End Sub

Private Sub _centerPoint_ElementPainting(ByVal sender As Object, ByVal e As
PaintEventArgs) Handles _centerPoint.ElementPainting
RaiseEvent CenterPointPainting(sender, e)
End Sub

Private Sub BigMarkers_ElementPainting(ByVal sender As Object, ByVal e As
PaintEventArgs)
RaiseEvent BigMarkerPainting(sender, e)
End Sub

Private Sub BigMarkers_ElementPainted(ByVal sender As Object, ByVal e As
System.Windows.Forms.PaintEventArgs)
RaiseEvent BigMarkerPainted(sender, e)
End Sub

Private Sub SmallMarkers_ElementPainting(ByVal sender As Object, ByVal e As
PaintEventArgs)
RaiseEvent SmallMarkerPainting(sender, e)
End Sub

Private Sub SmallMarkers_ElementPainted(ByVal sender As Object, ByVal e As
System.Windows.Forms.PaintEventArgs)
RaiseEvent SmallMarkerPainted(sender, e)
End Sub

Private Sub Symbols_ElementPainting(ByVal sender As Object, ByVal e As
PaintEventArgs)
RaiseEvent SymbolPainting(sender, e)
End Sub

Private Sub Symbols ElementPainted(ByVal sender As Object, ByVal e As
System.Windows.Forms.PaintEventArgs)
RaiseEvent SymbolPainted(sender, e)
End Sub

Private Sub Symbols ElementCustomPainting(ByVal sender As Object, ByVal e As
System.Windows.Forms.PaintEventArgs)
RaiseEvent CustomSymbolPainting(sender, e)
End Sub

Private Sub Element_PropertyChanged(ByVal sender As Object, ByVal e As
System.ComponentModel.PropertyChangedEventArgs) Handles _
_hourHand.PropertyChanged, _minuteHand.PropertyChanged,
_secondHand .PropertyChanged, _centerPoint.PropertyChanged

Me.Invalidate(False)
RaiseEvent ElementPropertyChanged(sender, e)
End Sub

#End Region
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#Region " On Event "
"' <summary>
Raises the System.Windows.Forms.Control.Paint event.
</summary>
Protected Overrides Sub OnPaint(ByVal e As
System.Windows.Forms.PaintEventArgs)

Paint clock's background.
Me.OnBackgroundPaint(e)

' Paint all SmallMarkers

For Each m As Marker In Me._smallMarkers
m.Paint(e)

Next

Me.OnSmallMarkersPainted(e)

' Paint all BigMarkers

For Each m As Marker In Me._bigMarkers
m.Paint(e)

Next

Me.OnBigMarkersPainted(e)

' Paint all Symbols

For Each s As Symbol In Me._symbols
s.Paint(e)

Next

Me.OnSymbolsPainted(e)

' Paint the Hour-Hand
Me._hourHand.Paint(e)

' Paint the Minute-Hand
Me._minuteHand.Paint(e)

' Paint the Second-Hand
Me._secondHand.Paint(e)

'Paint the Center-Point

Me._centerPoint.Paint(e)

' Paint the clock's frame.

Me.OnFramePainting(e)

'-Call the base paint event.
MyBase.OnPaint(e)

End Sub

<summary>
Raises the-AnalogClock.Clock.BackgroundPaint event.
&/summary>
""" <param name="e">A System.Windows.Forms.PaintEventArgs
that contains the event data.</param>

Protected Overridable Sub OnBackgroundPaint(ByVal e As
System.Windows.Forms.PaintEventArgs)

RaiseEvent BackgroundPaint(Me, e)
End Sub

<summary>
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""" Raises the AnalogClock.Clock.SmallMarkersPainted event.
</summary>
""" <param name="e">A System.Windows.Forms.PaintEventArgs
that contains the event data.</param>

Protected Overridable Sub OnSmallMarkersPainted(ByVal e As
System.Windows.Forms.PaintEventArgs)

RaiseEvent SmallMarkersPainted(Me, e)
End Sub

<summary>
Raises the AnalogClock.Clock.BigMarkersPainted event.
</summary>
""" <param name="e">A System.Windows.Forms.PaintEventArgs
that contains the event data.</param>

Protected Overridable Sub OnBigMarkersPainted(ByVal e As
System.Windows.Forms.PaintEventArgs)

RaiseEvent BigMarkersPainted(Me, e)
End Sub

<summary>
Raises the AnalogClock.Clock.SymbolssPainted event.
</summary>
""" <param name="e">A System.Windows.Forms.PaintEventArgs
that contains the event data.</param>

Protected Overridable Sub OnSymbolsPainted(ByVal e As
System.Windows.Forms.PaintEventArgs)

RaiseEvent SymbolsPainted(Me; e)
End Sub

<summary>
Raises the AnalogClock.Clock.FramePainting event.
</summary>
""" <param name="e">A System.Windows.Forms.PaintEventArgs
that contains the event data.</param>
Protected Overridable Sub OnFramePainting(ByVal e As
System.Windows.Forms.PaintEventArgs)
RaiseEvent FramePainting(Me, e)
Dim p As New Drawing.Pen(Me._frameColor)
'Draw circle
If (Me._borderStyle And BorderStyles.RoundFrame) <> @ Then
e.Graphics.DrawEllipse(. _

p, Me. rect.X, Me._rect.Y, Me._rect.Width - 1.0F, Me._rect.Height -

1.0F)
End If
'"Draw Square
If (Me._borderStyle And BorderStyles.FixedSingle) <> © Then
e.Graphics.DrawRectangle( _
p, Me._rect.X, Me._rect.Y, Me._rect.Width - 1.0F, Me._rect.Height -
1.0F)
End If
p.Dispose()
Me.OnFramePainted(e)
End Sub
"' <summary>
""" Raises the AnalogClock.Clock.FramePainted event.
"' </summary>

<param name="e">A System.Windows.Forms.PaintEventArgs
that contains the event data.</param>
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Protected Overridable Sub OnFramePainted(ByVal e As
System.Windows.Forms.PaintEventArgs)

End

RaiseEvent FramePainted(Me, e)
Sub

<summary>

Raises the System.Windows.Forms.Control.Resize event.
</summary>

<param name="e">A System.EventArgs

that contains the event data.</param>

Protected Overrides Sub OnResize(ByVal e As System.EventArgs)

Me.SetClockRectangle()
Me.SetClockRegion()
Me._centerPoint.ClockRadius = Me._radius
Me._hourHand.ClockRadius = Me._radius
Me._minuteHand.ClockRadius = Me._radius
Me._secondHand.ClockRadius = Me._radius
If Me._bigMarkersInitalized Then
For Each item As Marker In Me._bigMarkers
item.ClockRadius = Me._radius
Next
End If
If Me._symbolsInitalized Then
For Each item As Marker In Me._smallMarkers
item.ClockRadius = Me._radius
Next
End If
If Me._symbolsInitalized Then
For Each item As Symbol In Me._.symbols
item.ClockRadius = Me._radius
Next
End If
Sub

<summary>

Raises the AnalogClock.Clock.TimeChanged event.
</summary>

<param name="g">A System.EventArgs

that contains-the event data.</param>

Protected Overridable ‘Sub OnTimeChanged(ByVal e As System.EventArgs)

End

RaiseEvent TimeChanged(Me, e)
Sub

<summary>

Raises the-AnalogClock.Clock.UtcChanged event.
</summary>

<param name="e">A System.EventArgs

that contains the-event data.</param>

Protected Overridable Sub OnUtcChanged(ByVal e As System.EventArgs)

End

Protected Overridable Sub OnFrameColorChanged(ByVal e As System.EventArgs)
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End

Sub

<summary>

Raises the AnalogClock.Clock.BorderStyleChanged event.
</summary>

<param name="e">A System.EventArgs

that contains the event data.</param>

Protected Overridable Sub OnBorderStyleChanged(ByVal e As System.EventArgs)

End

RaiseEvent BorderStyleChanged(Me, e)
Sub

<summary>

Raises the AnalogClock.Clock.UpdateFrequencyChanged event.
</summary>

<param name="e">A System.EventArgs

that contains the event data.</param>

Protected Overridable Sub OnUpdateFrequencyChanged(ByVal e As
System.EventArgs)

End

RaiseEvent UpdateFrequencyChanged(Me, e)
Sub

<summary>

Raises the AnalogClock.Clock.ClockRunningChanged event.
</summary>

<param name="e">A System.EventArgs

that contains the event data.</param>

Protected Overridable Sub OnClockRunningChanged(ByVal e As System.EventArgs)

End

RaiseEvent ClockRunningChanged(Me, e)
Sub

#End Region

End Class
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