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«Ymevbouvn ANAmon pn AOYOKAOTNG Kol aVAANYNG TPOSMTIKNG EVOVVICH

Me mnpn eniyvmon TOV GUVETELOV TOV VOUOL TEPT TVELUATIKMOV SIKAIOUATOV, KOl
YVoPI1LovTag TIg GUVETEIEG TNG AOYOKAOTNS, ONAMVE® LIEHOLVA KOl EVOTOYPAP®S OTL I}
nmapovoa epyoasio pe titho Exeaywyn oty VHDL: 'Eva 0100p0ao6TIKO EKTOIOEVTIKG
AOYIOIKO amoteLel TPOIOV AVGTNPA TPOCHOTIKNG EPYACING Kol OAEC O TNYEG OO TIg
0To1Eg YPNOLUOTOINGO OESOUEVD, OEEC, PPACELS, TPOTAGELS 1| AEEELS, gite emaKpPdC
(0T®G VLAPYOVV GTO TPMOTOTLTO N LETAPPAGUEVEG) £lTE LE TAPAPPACT, EYOVV dINAmOel
KOTAAANAO Kot EDOLAKPLTO, GTO KEIUEVO LE TNV KOTAAANAN TOPATOUTY KOL 1) GYETIKN
avoQopd TEPIAAUPAVETOL GTO TUAUA TOV PBPAIOYPAPIKOV avaQopdV HE TANPN
eptypa. AvoropuPdve TANP®G, OTOUIKA Kol TPOCMTMIKE, OAEC TIG VOUIKES KOl
OLOIKNTIKEG CLVETELEG TTOV OVVOTOL VO TPOKVWYOVV GTNV TEPITTMON KaTd TNV omoio
amodelyDel, draypovikd, 6Tl N epyacio LT 1 TURUA TG OV LoV aviKeL S10TL eivan
TPOT6V AOYOKAOTN|G.

O/H AHAQN/-OYZA

Hpuepopnvia

Yrnoypoor|
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Ewsayoyn otny VHDL: 'Evo 6100p00TIKO EKTOLOEVTIKO
AOYIOHIKO

Avamog A. Todvvng

TpwueAn g Emtpomm:
AadaAiapng Avtwoviog  (emPBrénwv/oa)
KolQOpn Mapia
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Evyopioticg

®a Mbeha va  evyoplotno® TOV emPAEmOVTO  KOOMYNT OVTAG NG
OUMAMUOTIKNG Epyaciag K. Avidvn AadaAldpr, yio TV cuvepyacio Tov eiyope
tov televtoio evdpion yxpovo TOGO OTO HOOMUATO TOV  HETOTTLYLOKOV
TPOYPAUILOTOG OGO KOl KATA TNV O1PKEL EKTOVINONG QLTS TG EPYACTIOC.

[Tave amd dha OU®G EVYAPIOTM GTOVG YOVELG LLOV, Y10 TNV OAOWLYT OyAmn Kot
VROGTNPLEN TOVS OAO OVTA TO YPOVIDL TO YPOVIO, TV GTOVIMV LoV, KaOhg NTav
OlmAa. POV OTIC €UKOAEG Kl OVOKOAEG OTIYUEG OANG OLTNG TNG OLOOPOUNG.
AQlepOvm avT TNV EPYACio GTNV UINTEPO LLOV KOL GTOV TOTEPQ LLOV.
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Hepiinyn

To avtikeipevo evaoyOANoNS OVTAG NG OWMAMUATIKNG €pYacioc MTav M
KOTOOKEVT] LIOG EKTTALOEVTIKNG EQAPLOYNG, CYETIKA LE TNV YADGOA TEPLYPAPNS
vAkov VHDL. H gpoappoyn viormomdnke o yhdooa Visual C Sharp (Visual
C#), m omoia €ivorl Hio. AVTIKELEVOSTPAPNHG YADGGO TNG EVPVTEPTG KATYOPLOGC
tov yAooo®v .NET kot to gpyadieio mov ypnoiponomOnke yo vo yTioTovv Kot

vo Tpé€ovv Ta Tpoypdupata, eivor to Visual Studio 2015 tng Microsoft.

H gpappoyn viomomOnke pe 6Komd vo TPOCOEPEL GE VEOLS YPNOTES TNG
yAwocag VHDL, tig katdAAnAeg YvOOELS Yo TIG Pacikég dOUES TNG YADGGOS GE
TPOKTIKO Kot BempnTikd eminedo €161 OCTE Pe TNV KATAAANAN €EdoKnon, va
uropovv va oavtaneEEABovy oty TOAVTAOKOTNTA TG YADMGGOS, GE TEPITTMON
mov tovg el va meprypdyovv €va peydlo kot TOAOTAOKO MAEKTPOVIKO

KOKA®LLOL.

YUVEMMG, OTO E€MOUEVO, KEQAAalN Oa yivel avaAvTikn Topovciaocn Tov
OYEOWIGHOD NG E€POPUOYNG, TOV PACIKOV €PYOAEi®V KOl TOV YAOGGAOV
TPOYPOULOTIOUOV TTOV YPNCLUOTOMONKAY, KOOMG KOl TOV KOPILOV TEYVIKMV TOL

001 YNGOV GTOV TEMKO OTOTEAEGLAL.
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Kepadiaio I°
Epyaieio kou I'hoooeg Hpoypauuartiouov

1.1 Ewcaywyi

210 ke@AAao avtd Bo mopovcloucBolv ta gpyoreic Kot Ol YAMGOEG
TPOYPOUUOTICHOD TOV YPNCLULOTOONKOY Y10 TNV KOTOGKELT TNG EPOPUOYNG.
Yvvontikd ta epyaieio avtd eivar to Visual Studio 2015 pe 1o omoio yivovtav
ovyypaer Tov mpoypouudtov ce C Sharp kot m HETAYA®TTION TOLG, TO
XilinXISE 6mov yivovtav M ouyypagn Kol UETAYADTTION TPOYPUUUATOV GE
VHDL kot to Adobe Photoshop pe to omoio £ywve 1 ene€epyacio tov eikdOvov
g epappoyns. O Bacikdc Kopuodg g epapproyng £xel viomoinbel oe YAdoco
Visual C Sharp (Visual C#) kot o Tpoypaupoto Tmv Topadety Litomv Kaddg Kot
T TPOYPAULOTO TOV oK oE®V eivan ypappéva o yAwosa VHDL. Zvvenmg, ot
YADOGEG TPOYPOUULOTIGUOD TOL YPELACTNKAV Y10 TNV €V AOY® €PApUOYN €ivar

dvo, n Visual C Sharp xoain VHDL.

1.2 Hepipaiiov XilinxISE

To Xilinx ISE, givon éva epyaieio Aoyiopikod mov mapdyetal amd v XilinX
ywu T ovvleon kot TV aviivon mpoypoupdtov oe yAwcoeg HDL.
Emitpénovtoc 6toug mpoypapatioTés va cuVBEGOVV Kol VO LETAYAMTTIGOLV TO
TPOYPAULOTE TOVG, VO EKTEAEGOVV aVAAVLON YPOVIGHOV, Vo €EETAGOVV T
nmopaydpeva RTL Swoypdpupoto Kot vo TPOGOUOIMCOLY TNV avIidpact Tov
KUKADUOTOG TOVC 0€ OlQopeTIkéG Aoyikég kataotdoels. To Xilinx ISE
YPNOLOTTOLEITAL KVPIMG Y1a 1 GVVOEST TOL KUKAMUOTOG KO TO GYESACUO, EVAD

10 ISim ypnoomoteitat yio T SOKIUN G€ EMIMESO GLGTHLOTOC.

H «Opwo demapn tov Xilinx ISE eivar o Project Navigator, n omoia

TEPMAUPAVEL TOV 1EPOPYIKO GYESOGUO, Eva TPOYpappa eneéepyaciog mnyoiov
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koowka (Workplace) kot v xoveora e£0dov (Transcript). O 1epapyucog
oyedopdg amoteleital and ta apyeio oxedtospov (modules), Tov omoiwv ot
eEaptnoelg Exovv epunvevdel amd to Xilinx ISE ot gpeoviCovior cav doun
dévtpov. Onwg ylo Tapadetypo 6to oxedtocpid anAdv chips pmopei va vapéet
wio KOpto Lovada, pe GALEG LOVASES VA TEPILAUPAVOVTAL GE OUTY], TOPOLOLOL LE
v main () vropovtiva cg mpoypaupate C ++. H kovodra e£6d0ov dgiyvel v
KOTAOTAOT TOV TPEYOVIMV EPYOCLAOV, EVNUEPDOVOVTIOG TOLG HUNYOVIKOVG Yo
Oépata oyxedlacpon, peavilovtog TPoEdOTONGELS, GPAALATO 1) Kol TO dVO.

O éheyyog o€ emimedo GLGTNUATOC, Y10 TA TPOYPAUUOTA TOV £ivon Ypappéva
oe yAdwooa VHDL, puropei va yivel pe tov tpocopoiot 1ISim. H dwadikoacio avtm

mepAapPavel €1G0y®MYN ONUATOV KOl TOPAY®OYN KLUOTOHOPOAOV HE TNV
amOKPIGT| TOV GLGTILLATOG,.

To ISIim pmopel va. ypnoomombetl yio va ekteAesbovv to akdAovba €ion
TPOGOUOIDGEMV:

e Logical verification, yio vo eToAnOgvTEL OV 0 KOSIKOG TOL OVOTTOYONKE
TOPAYEL TO, AVOLEVOLEVO OTOTEAEGLLATOL
e Behavioral verification, yio va eraAnfgvtodv Oépata Aoyikng kot ypdvov.

Téloc, o1 katoyvpmuévol e dimAmpa gvpestteyviag alyopiduot chvheong g
Xilinx, emtpémovv otig oyedidoelg o€ yYAwooeg HDL, va tpéyovv péypt ko 30%
YPNYOPOTEPO OO AVTOYWOVIGTIKA TPOYPAUUOTA GYEIIOGLOV, KOl VO ETTPETOVY
LEYOADTEPT] AOYIKT] TUKVOTNTA, 1] OTTOT0 LELDVEL TO KOGTOG TOL £PYOV.

1.3 Heppaiiov VISUAL STUDIO 2015

To Microsoft Visual Studio 2015 eivor éva ohokAnpouévo mepipdilov
avantoéng amd ™ Microsoft, mov ypnowomotleitor Yy TNV AVATTLEN
TPOYPOUUATOV Y10 NAEKTPOVIKOVS VITOAOYIGTES Y10, TO AELTOVPYIKO GUGTNUO TV
Microsoft Windows, 16T00e A0S, O1001KTVOKES EPAPLOYES KAOMDC Kl VIINPEGIES
o100 (web). To Visual Studio 2015 ypnowomolel mhat@oOpueg avAmTLENG
Aoytopkov g Microsoft, 6nw¢ ta Windows API, to Windows Forms, to
Windows Presentation Foundation, to Windows Store kot to Microsoft
Silverlight. Mmopei va. mapdyer 1060 €yyeviy KOOKO OGO Kol Vo, O10EPIOTEL

KOOKA.
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To Visual Studio 2015 neprhappavet évav cuvtaktn kodika (code editor) mov
yivete M ovyypa@r] Tov TNYoiov KOOIKA, &va  OAOKANPOUEVO TPOYPOLLLLLOL
evtomiopov cpaiudtov (debugger) mov Aettovpysi 1060 ®C TPOYPOLLLO
EVIOTIGLOV GOPAAUATOV GTO EMIMEOO TAPAYMYNS KDOOUKA OGO KOl OC TPOYPOLLLLLOL
EVIOTICUOV OCQOAUATOV GTO EMIMEd0 pNyovNAG Kotd v Oadikocio Tng
HeToyAOTTIONG. AA0L evoouatopéva epyareia mov mepapPaver to Visual
Studio 2015, givai 0 oyedaoTHC PopuUdV Yia TN dnuovpyio epappoydv GUI, o
oYeOTNG Y100 Web eQapOYES, 0 GYEONOTNG KAAGEMY KOl O GYEOOGTNG YLl TNV
onuovpyia Pacewv dedopévov. Emiong déxetor Enektdoeic mov Bektudvouy
Aertovpykdtto oe kdBe eminedo, OMMG GLVTAKTEG KOOWKO KOl OMTIKOVS
oEO10GTEG TTOV YPTOLUOTOLOVVTOL GE GVYKEKPLUEVESG YADGoEG 6w 1 C Sharp,

n Visual Basic ka.

To Visual Studio 2015 mapéyet meptpdArov avantuéng yio S1dpopeg YADGGEG
TPOYPOUUOTICHOV, EVD GAAEG LTOCTNPILOVTOL HEGM KATOIWV ENEKTACEDV TMOV
NON LEICTAUEVOV AELITOVPYLOV OV gyKabicTovionl 610 apyikd mepidiiov. Ot
YADOGOES Yo TIG omoieg mapeyeTol €€ apyns mepPdrriov avamrvoéng eivor C, C++,
VB.NET (Visual Basic), C# (Visual C Sharp) kot F# Evo ywo tic yAddooeg
Python, Ruby, Node.js, M, XML/XSLT, HTML/XHTML, JavaScript kot CSS
TOPEYETAL VTOCTNPIEN HETA OO £YKATAGTOOT TPOGHETMV TOKETOV AEITOVPYUDV
(VSPackages). I'twooa mov £xel vmootnpiydel oto mapeAbov amd to Visual

Studio ka1 dgv vrootpileton TAéov givar n JAVA.

Oleg o1 gpmopikég ekdooelg tov Visual Studio péypt to 2014 mov déxovrav
EMEKTAGEI AETOLPYIDV, Tapéyoviav dmpedv omd v Microsoft uoévo oe
@OUTNTEG UESM TOV TPOYpappatog DreamSpark, evéd gétog pe v ékdoon Visual
Studio 2015 Community 6Aot ot ¥pHOTEG UTOPOVV VO YPNGLUOTOGOVY TIG
TANPELS SLVATOTNTES TOV AOYICUIKOV YWOPIG KOvEVO KOGTOG, LOVO LE piol oA
gyypaoen oty etoupeio uéom email. H epoppoyn mov avantoydnke ota mhaicio,
OVTNG TNG SIMAMUATIKNG epyaciog, Eywve pe v yprion e Community éxdoong

tov Visual Studio 2015 nov mapéyetar dSmpedv 6TOVG YPNOTEG.
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1.4 I''deoa VHDL

H VHDL &ivar pia yYAdooo eptypoagne VAIKoD yio TV ovaTtuén ynelokmv
NAeKTPOVIK®V cuotnudtov. Q¢ AéEn anotedel cuvidpevon tov Aé&ewv: VHSIC
Hardware Description Language. Ta 6g apyucd VHSIC givar pe ) ogpd toug
ovvtopevon v tig Aé€eig Very High-Speed Integrated Circuit (OAoxAnpopéva
Kvkhopata Yyning Toyvmmrog). H VHDL g yA®cco mpoypopploticpond
umopel va ypnoyomon el ylo TNy mePypopn TS CUUTEPLPOPAC, TNG SOUNG ALY
KO TG EPOPUOYNS YNPOKAOV GLGTNUAT®V. Mg BAcT auTd Ta Y OpaKTNPIOTIKA T
VHDL yapoakmpileton cav éva epyoreio ECAD ( Electronic Computer Aided
Design). I'evikd, onuepa n ypnon epyoreiov CAD €xel emektabel, kabdg m
TEPACTIO.  OVATTLUEN NG TEYVOAOYIOG MUOYOY®V  OTNV  KOTOGKELY
OAOKANPOUEVOY  KUKAOUATOV £XEL UETATOMIGEL TO KEVIPO PApovs TV
UNYOVIKAOV, 0O TNV AETTOUEPELNKT] VAOTOINGT] KUKA®UATOV, GTNV OloyEipion
g avéavopevng moAvmiokdtntoc. Ilo cuykekpuéva, 6T GNUeEPLVH ETOYN O
UNYOVIKOG-GYXEOOGTNG, TEPLoPILeTOl TEPIOGOTEPO AMO TNV SLVATOTNTA TOL VA
avtoneEAOel TNV TOAVTAOKOTNTA TG OXEOINONG TOL AP ATO TNV IKAVOTNT
™G TEXVOAOYIOG VO TNV LITOGTNPIEEL. AVTO TO YACUO £PYETOL VO YEPUPDGEL 1|
VHDL emtpénovtag pio vyniob emmédou meptypapn tng oxedioons Kot Kotdmy
pue v ypnon epyoreiov ovvbeone (Logic Synthesis Tools) tqv avtoua
OTOTOTMOT) QLTINS TNG OYENOONG GE OAOKANPOUEVT] LOPOY| M OTTol0 TTPETEL VL

elvarl VIO TV TPOSYPAPOV TOV BETEL O UNYOVIKOC.

H VHDL ¢ yAdcca meprypa@r|g VAkoO umopei va ypnopomon0ei yio tnv
TEPLYPOPT] EVOC YNPLOKOD KUKADUATOS OTMG TPOUVOPEPAUUE. AVTO TO KOKAMLLOL
uropel vo etvon and pio amAn Aoywkn mOAN €0¢ Eva OAOKANP®OUEVO YNOLOKO
ovotua. Xt VHDL 10 ynowokd kdkAopo mov oyedidletal, ovapEpeTal mg
entity (ovtétnta). Opmg éva entity X otav gumepiéyetal péoa ¢° éva entity 'Y

tot€e aVTO ovopdletor component (GTotyElo).
H VHDL éyet moAld mheovektiuata yoti vrootnpilel ddpopec pebBodovg

ynorokng e£EMENG 0Ttmg top-down 1 bottom-up oyedoGHO 1 Kot GLVIVAGHE Kot

TV 000. ApKETA amd T oNUEPIVE MAEKTPOVIKA TTpolovTa £xovv ¥pdvo Lmng

8
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ove and 10 xpdvia, Kot CUVETMG TPEMTEL VO ETOVOCYEINALOVTOL APKETES POPES
€101 ®OTE Vo EKUETAAAEVOOVY TV Véa Teyvoroyia. O amiovotepog TpOTOS Yo
va yivel ouTo givon va ypnoporomOel po texvoroyikd aveEaptntn oxediocn oe
VHDL, mov emtpénel vo aALAEel 1 Te(VOAOYiQL Y¥PNCLUOTOUDVTIONG OVTOUOTOL
epyareia. H VHDL vroompilel v petatpeyipdmta (modifiability) yiati mg
YA®GGa givarl ebkolo va dafactel, sivat tepapyikn Kot eniong ivor Sounpévn.
Eniong n yYAd®ooo vrootnpilel emovoypnGILOTOI0VUEVE, GLGTOTIKA, dloyXEipIoN
ABov ko emPefaiowon ocwomg obvraéng tev evtolmv. Ot 1epapyieg
neprypdopovral ypnoyonowwvrag dopky VHDL, swdikacieg kot cuvaptnoels.
H ook VHDL pmopel va ovykpifel pe éva block dwdypoppa. IToAld
cvoTNHATO VTOGTNPILOVY YPaPIKT) £16000 OV UTOPEL VO LETAPPACTEL ALTONOTO
o¢ ookt VHDL. H yA®oca téAog vrootnpilel TonTOYpOvES Kot akoAoLO10KEG

OopEC.

Ta pelovekmuata g VHDL eivar Ayotepa, and 1o TAEOVEKTNLLOTO TOV
TPOCPEPEL GOV YADGGH 0ALGL 6€ avTd TO onueio eivon orOTIHO Vo ovapepHolv.
H VHDL &ivar g pAdapn yAdcooa pe tnv évvola 0Tt ylo pio oA Asttovpyio
LTOpEl vaL YpElGTEL va Ypopovy TOAAEC EVTOAES, e101kd otnv dopuk| (Structural)
exdoyn tG. Emiong éxet avénuévn moAvmlokodtnTa 6oV YADOCGO Kol UTopEt vo
eméABel Lol TPOGKOIPT GUYYLGN GTOV TPOYPOLLATIGTH TOV OGYOAEITOL TPAOTN
@Opa LE VTNV, AOYO TOV TOAADV TPOT®V TOV UTOPEL VAL YPUPEL Eva TPOYPOLLL
(Structural, Dataflow, Behavioral). AAAn po Wwopopeia g VHDL eivan
KOTOOKEVEG TOL €YoV TaplOuole. oOvTaln umopel vo ekTeAoVV  TEAEImG
dpopetikég epyaciec. Téhog 1 VHDL etvar axotdAAnAn yio tnv emoinfevon
™G Astovpyiog tov Pactkdv mOA®V, ywti to otoyeio avtd givol dueca
dwbéoa amd Tig PpAobnkeg g YAdooag og avtifeon pe v VERILOG mov

umopel va oyedlaoTeL Lo Aoyikn TOAN amd pundevikn Paon.

1.5 .NET Framework

To .NET Framework givon évo mhaicio Aoyiouuko (software framework) mwov

npoopiletal yo v mrhotedpua tov Windows. Amoteleitor and pio peyain

9
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BPA0ON KN KAAce®V Kol vrooTnpilet o TAELEO0 YAOGGAOV TPOYPOLUUATIGLLOD
e t dvvatdtTo M o voo pmopel va ypnowonondel and v aAAn. Ta
npoypaupata wov ypdoovtar yoo to .NET Framework ektelovvior ce éva
nepifarliov exktéheong yvootd g Common Language Runtime (CLR), evog
€101K00 AOYIGLUKOV, GYEOACUEVOL VO LTOGTNPILEL TNV EKTELEGT TTPOYPAUUATOV
KoL TNV anpOCKONTN cuvePYasia e To Aertovpyikd ovotnuo. To CLR mepiéyet
o ewovikn unyovn (virtual machine) mov dwayepiletar v ektédeon evdg
TPOYPAUILOTOS KO TOPEYEL L0 GELPE CTUOVTIIK®OV VANPECIOV OTWG ACPAAELD,

Swyelpion pviung kot daxeipion eEopécemv.

Ta mpoypappata mov ypdeovtal yio to .NET ypnoyonolovv m BiAtodnkn
KAdoewv (class library) tov .NET, 1 omoia diver mpoésPacn oto mepipdiiov
ektéheong tov (runtime environment). Bacikég Aeitovpyiec OTmMG Ol YPOPIKESG
demapéc ypnotaov (Graphical User Interfaces — GUIS), n emikowvovia pe Bacelg
dedopévav, n Kpumtoypaeio, n avamrtuén Web epapuoy®dv Kol ot SIKTLOKEG
emkowvmvieg mapéyovtar pécm tov Application Programming Interface (API)
tov .NET xa1 pmopodv va 6uvévastodv pe KOOKO amd TOVG TPOYPOUUATICTES
yw N omuwovpyio oAokAnpouéveov epapuoydv. Oco éva  mpOypopLpa
nepropiletar ot ypnomn g PPAodnkng kKhdoewv tov .NET, pumopet va tpéyet

OTLOVONTOTE LITAPYEL EYKOTEGTNUEVO TO TTEPPAAroV extéreonc Tov .NET.

H yhoooca C# givan o omd tic yAwooeg mov vrootnpilet to .NET. O
uetayAottiotc e C# otoyevet dwd oto .NET kdétt mov onuaivel 6t1 to
npoypaupata ypappéva oe C# o tpéyovv mévta oto NET Framework. Avtd

€xE1 OLO CNUOVTIKEG CUVETELES Y10l T YADOGOL:

o H apytrektovikn g ko ot pebodoroyiec g avtikatortpilovv tn doun
tou.NET.
® Y& TOALEC TEPIMTMOELS, EWOIKA YOPAUKTNPIOTIKAE TG YADoTOS e€opTtdvTal

TNV TPAYUATIKOTNTA oo T yopaktnplotikd tov .NET 1 tic Pacikég

KAdoelg Tov .NET.
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1.6 I''dooea C Sharp

H C# eivar pior oyetikd kovovpylo YA®ooo, v €yl yivel puo and Tig mo
OL0OEOOEVES OVTIKELLEVOSTPOPELS YADOGES TPOYPAUUOTIGHOV. AnpovpynOnke
and v Microsoft péca and v mAateopua .NET kot apyodtepa avayvopiotnke
emonuwg and v Ecma (ECMA-334) ko v ISO (ISO/IEC 2327:2006). Eivoun
o and TG YAMGOEG TPOYPOUUOTICHOD oL dnpovpyndnkay yio v Common
Language Infrastructure. O k0p1o¢ 6Komdg TG YADGOAG Elval, va givot pio o
OVTIKEYEVOOTPOPNG YADGGH Yoo YEVIKN ypnomn. Xt 15 Avyovotov 2012

KUKAOQOpNGE M €kdoon 5.0 1 omoia givor ) o TpdsEaTN LEXPL CLEPOL.

Koatd v ddpketa g onuovpyiog g miateopuag .NET o1 kKAdoelg kot o
BiprobnKeg YpapTnKav ypnoiponolidviag Evav compiler pe to dvopa Simple
Managed C (SMC). Tov Iavovdpio tov 1999 o Anders Hejlsberg cuykpotnoe
Ho opddor e okomd vo eTidet pio kavoovptla yAoooa pe 6voua Cool (C-like
Object Oriented Language). [Taporo mov 1 Microsoft ckeptoOTOV VO KPOTHGEL TO
ovopa Cool cav to teMKO Ovopa TNG YAMOCOS aVTO 0V £YIVE TOTE Y10, AOYOUG
TVELUOATIKOV OtKaopdtwv. Méypt tov IovAto tov 2000 6mov avakovmdnke 1
nhateopuo NET n yAdcoa giye €10 petovopaotet oe C# oty onoia apyotepa

elonyOnoav ot Piprodrkec tng ASP.NET.

O James Gosling, (oyedwotg g Java) to 1994 pali pe tov Bill Joy
(ovvdputg ™ Sun Microsystems) amokdAiecov v C# o amopipumon g
Java. O Gosling eniong counAnpwace 6t C# givon 1010 pe v Java andd yopic
a&lomiotio Topay®yIKoTTo Kot ac@arela. Ot cuyypageis evog Bipiiov g C#
woyvpiomray 6TL 1 Java ko 1 C# elval TovopotOTUTEG EMOVOANTTIKEG Kol XOPIg
kawvotopiec. Tov Iovvio Tov 2000 o Anders Hejlsberg vrootpi&e 6ty C# dev

elval KAmvog g Java aAAd 6t elvatl ToAD mo kovtd oty C++.

A6 161€ OV KLKAOPOPNOE 1 deVTEPT £Kdoom Tng C# 1o Noéuppio Tov 2005,
n C# ko Java dpyroav vo amopokpivovtor 1 pio omd v AT, LE OTOTEAEGLOL
060 mepvast o kopdg vo potalovv 0lo kat Aydtepo. Mia amd TIC TP®OTEG

ONUOVTIKEG O1apOopEG NTOV 6TV LAOToinon twv generic object . H C# mapéyet
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"TpdTNG-KAdong" generic objects to omoia pwopovv va ypnoyonombodv cav
OTOLONTOTE GAAN KAAON HE TOV KOOIKN Vo EKTEAEITOL KOTA TN SLApKELD TNG
eopToNs . Avtifétmg ta generic object Tng Java mapéyovrol and m YAOcooo
KaTd TN SldpKeEL TNG CLVTOENS TNG Ko Ogv emmpedlovv Tov MoN LIAPY®OV
Kdowa. EmmAéov 1 C# npdchece kdmolo akOUa YOpAKTNPIOTIKA GTNV TPiTN
€KOOOT NG T OMOi0l EMTPEMOVY GTOLG TPOYPOUUATIGTEG VO YPNGLLOTOLOVV

TEXVIKEG O™G Ta. closures.

1.7 Photoshop

To Photoshop, ypnowonombnke oty gpyacio ywou v enelepyacia tov
EIKOVOV NG €QApPUOYNG Ko Yy TV emeepyacio ekdévav tov PiAiov g
epyocioc. ' to Photoshop dev Oa yivel avoivtikn mapovsioon, yati to ev Adyo
Aoyopikd Ba pmopovoe va KoAvyer amd pudévo tov v OBepatoroyio piog
0AOKAN PG TTLYLOKNG EPYACiaG. Oa YiVEL OU®G L0 GUVTOUT OVOPOPA GE KATOIEG

YEVIKEG TANPOPOPIEG KO L0l IGTOPIKT OVadPOUN.

To Adobe Photoshop 1} amAd& Photoshop, sivau éva mpdypappa eneEepyociog
YPOPIK®V TOL ovoTTOYOMKe Kot KukAoopnoe and v Adobe Systems. Avt|
otiyun amotelel TOV MYETN NG AYOpds TV TPOYPUUUATOV EMEEEPYNTiag

EIKOVOV, Kot etvar To Tpoidv onua katatedév g Adobe Systems.

To 1987 o Topog Kvor, évac eortnmg tov Ilavemommuiov tov Mictykay,
avénTuEe Eva TPOYPOULO TOV ERPAVICE EIKOVEG GE ATOYPOGELS TOV Ykpilov o€
povoypouatikd meptpdiiov. Avtd 1o mpodypaupa, to omoio ovopace Display,
pafnée v mpocoyn tov adepPod Tov TLov KvOoA, o omolog mpodteve otov
Topag va avantdlet Eva Tanpeg mpdypappa eneCepyaciog eikovag. O Topag oe
ouvepyacia pe ToV adepPO Tov, avETTLEE £vol TPOYPOLLO, TO OTTOI0 OVOLOGOV
ImagePro. Apyotepa 10 1010 étog, o Topog petovopace to TPOYPUUUO GE
Photoshop. O TCov Kvoh mapovcioce to mpdypappa oe unyavikovg g Apple
kol ¢ Adobe. Ot mapovsidcelg Nrav emtuyeic kat 1 Adobe amopdocice va

ayopdoel Ty adsto Kot va 1o dtoveipel tov Zemtépppilo tov 1988.
12
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1.8 ArgoUML

To ArgoUML eivan pa gpappoyn yuo onuovpyic UML Swaypappdtov,
ypappévn o€ Java Kot kokAo@opnoe 61o TAaictlo Tov open source Eclipse Public
License. Adym tov 0Tt glvart pua epappoyn Java, eivai d1abéciun og onoladnmote
mAateopua vroompileton amd v Java. To ArgoUML eivar éva 1oyvpd aArd
€OKOAO ©oTN YPNON TOL JOPACTIKO YPOEIKO TePPdALOV epyacioc, mov
vrootnpilet 10  oyedllopd, TNV avdmTuEn Kol TNV TEKUMpimom
OVTIKEWEVOOTPOPOV pappoy®mv. To mapdv mpdypoppo givor KAtdGAANAO Yo
OYEOOTEC  EQUPUOYDV, TPOYPOUUOATIOTES, — EMYEIPNUATIKOVG  AVAALTEG,
OVOAVTEG GULOTNUATOV Kol GAAOLG EMAYYEAUOTIEG TOL EUTAEKOVTOL UE TNV

aVAAVGT), TO GYESOGLO KOl TNV OVATTUEN EQOPLOYDV.

Kdamola onpovtikd iotopikd otoryeio yia 1o ArgoUML givan 611, avoamtiyOnie
apywd oto UC Irvine amd tov Jason E. Robbins, 6mov ovclactikd ftav n
dwaxtopikn tov dwatpiPr]. Eivor mAéov €va AoylopiKd 0volkTol KOOKO TOV
ooevelton and v Tigris.org. To épyo g avamtuéng tov AOYIGHIKOV
ArgoUML mepthappdaver onuepa méve and 19.000 eyyeypapupnévoug ypNnoTeg Kot
nive and 150 mpoypappatiotéc. To 2003, to ArgoUML «épdice 10 €o10
Bpapeio avayvootdv tov meptodikod Software Development Magazine otnv
katnyopia " Design and Analysis Tools ". H avédntoén ArgoUML maporo g
OVOKOAIEC TTOV €YEl VO AVTILETOTIOEL, cvveYileTol £0TM KO PE OVOGYETIKOVG

TOPBEYOVTEG TAPEYOVTAC TO AOYICUIKO GTO VPV KOWO.
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Kepaiaio 2°

2yeotaon kar Yiomoinon tns Epapuoyng

2.1 Ewocaywyn

210 KEPAAN0 aVTO Ba Tapovclachel 0 GYEOIACUOG TG EPAPLOYNS LE XPNON
dwypoppatov UML, 6mov Ba mapovcstasBodv avaAvtikd ol TpocpepOUEVES
VANPEGIEC NG €QOPUOYNG TPOS TOV YPNOTN KOl TOC OVLTEG 0pYOTEPQ
viomomOnkay pe v yAwooa C# kat mpoékuye 10 TeEMKO amotédespo . Emiong
070 KePdAao avtd Ba mapovslochovv ta PacikdTepo oNUEID TOV KOSKO TNG
EQUPUOYNG, £TCL AGTE O OVAYVAOGTNG OVTNG TNG SUTAMUOTIKNG VO, OTOKTIGEL LILaL
ewova Tt cupuPaivel TPOYPAUUATIOTIKE 6TO VITOPaOpPO TG EPOUPUOYNG KOl LE

TO10VE UNYOVICUOVG EMLTVYYAVETOL 1] TEAIKT] EIKOVO, TNG EPOPLOYTS.

2.2 IIpocpepousves AE1TovPYies KAl GYEOIOGUOS TOVS

Ot Aettovpyiec MOV EKTEAOVVTOL OO TNV €PAPLOYN TOL VAOTOMONKE GTO
TAOLG10L QLTINS TNG OUWTAMUOTIKNG €pYOsiog, €lvol EKTOOEVLTIKOD TEPLEYOUEVOL
Kol o@popovv TV YAmooo mePLypagnc VLAkov VHDL. Avalvtikotepa,
EUTEPIEYEL AVAPOPES GYETIKEG LE TNV Bempiat NAEKTPOVIKOV KUKA®UAT®V, TNV
YEVIKOTEPT Bepion TOV YMEIKOV GUOTNUATOV Kol E0IKEC OVAPOPES CTNV
Bewpio cLVOLOGTIKOV Kol OKOAOLOIKDOV KUKAOUATOV LLE TO OO0 0oy OAEiTOL
Kkatd Kopwv n yhoossa VHDL. Eniong, otnv epappoyn ektdg omd v Asttovpyia
g Oeoplog eumepiéyete kol 1 Agltovpyics TOV  TOPASEIYUATOV  OTOL
mepAapPavel To TO10 S100ES0UEVA GLVOLOAGTIKG Kol akOAOVOLOKE KUKADUOTO
e 1ig Aoeig Tovg oe VHDL, €161 doTe 0 (pNoTng va TEPEL Lo TPMTI Aoy Le
t0 mOG eivor dopnpévo éva mpodypoupa o VHDL kot mwog yivetor m
aVaTOPAGTOCT) TOV KUKADUOTOS GTO TPOYPOUUATIOTIKG TNV YA®SGa avtr. H

oNUOVTIKOTEPN AEITOVPYIR TNG EQOPULOYNS Elval Ol OIGKNCELS, OOV O YPNOTNG
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umopel va gpappocel v Bewpia otnv Tpaén N va KAvel Evo TpoOYELPO EAEYYO
TOV YVOGEMV TOL Kot Vo, avatpéget Eavd 6to Bempntikd HEPOC TG EQPAPLOYNG,
LG KOl TO TPOKTIKO KOUUATL TV OCKNGE®MV KOADTTEL pol PEYOAN YKo
KOAOVOLOK®OV Kol CUVOVACTIK®OV TPOPANUATOV TOV TPEMEL VA, LVAOTO OO0V
npoypoppatiotikd o VHDL. H Aettovpyia towv 06KNGE®V 0ALAL Kol YEVIKOTEPO,
OLeC Ol Aertovpyieg TG EPAPUOYNG, OTOTELOVV £va TOAD GNUOVTIKO €pYOAEio
e€doknong, yo o dtopa Tov BEA0LY Vo KAVOLV To TPAOTO TOVS PUATH GTO

npoypoppotiopd pe VHDL.

[a va yivouv KoADTEPO AVIIANTTEC Ol AELTOVPYiEG TNG EQPUPUOYNG GTOV
aVOYVMOGTN TTOL OeV TNV £XEL XPNOLUOTOMGEL, BempnOnKe GKOTIHO GE OVTO TO
onueio va yivel mapovcioon Tov SYPAULOTOS TEPUTTOCEDV YPNoNG Omov
ompiydnke doukd OAn M Kotaokevy ™S eeappoync. To  Sdypoppa
TEPMTMOGEMV XPNONG EIVOAL TO TOL0 GNUAVTIKO KOUUATL TOV 0PYLKOV GYESUGLOV
™G eQapuroyng kabmg mapovctaloviar OAES Ol Agltovpyieg TG EQAPUOYNG,
KoOdG Kot moleg OAANAEMIOPAGELS KOU GLOYETIGES LEAPYoLV peTalh TNg
EQOPUOYNG KOl TOL YpNotn. Me Aya A0y pag divel g ooy Kol GUVETN
TEPLYPOLPT) Y10l TO TL Ot TPETEL VOL KAVEL TO GUCTNLA KOL TTOLEG EIVAL AEITOVPYIKES
amottnoels Tov. To ddypappa TepmtOoewy ypnong mov Ba mapovciachHei o
avtd 1o onueio €yer onuovpyndet pe to Aoywouikd ArgoUML 6mov oto
TPONYOVUEVO KEQAANLO E£YIVE AENTOUEPNG avOQOPA Kol B0 TOPOVCIAGEL TO

GUVOAO T®V AELTOVPYIDV TNG EPOPUOYNC.

Eiwxova 1: epipaliov ArgoUML
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Teppanaude ASiToupying

Eiwxova 2: Awaypoppa IHepinrooewv Xpiong

2.3 Baoiko uevod emiloymv

e avto 10 onpeio o TapovclacsOel ) katackeLT TOL TAPaBLPOL TOV PactKoD
uevov emloymv. I'a va avamtoybel 1 cuykekplévn Aettovpyia £yve ypnong g
yAowocag C Sharp, éywov KOmoOlEg TOPAUETPOTONGELS TOV  YPOUPIKOV
Asrtovpyudv Tov Tapabvpov, péow tov Aoyispkod Visual Studio 2015 ko
emiong £yve ypnon eikdvov mov enclepydotnkoy pe to Photoshop. To mapdbupo
aVTO OLGLOCTIKA OMOTEAEL TNV POYOKOKOALL TNG EPAPLOYNG, APOL amd ekel
yivovtal OAeC Ol EMAOYEG TOV YPTOTN CYETIKA UE TO TToln Agltovpyia BELEL va
axolovOnoel. H ewdva mov axolovbel givor otiypidtomo and 10 AOYIGHKO
Visual Studio, 6mov ce avtd yivovion ot apyikés pvOuicels tov mapabupov

OYETIKA [E TO pEyehoc, ypoua KTA.

=
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Topa Bo mapovciachel éva oTiyptdOTLIO NG HOPPNG TOL TOPpabHpov

Bacukcob pevoo.

Form1 System.Windows.Forn -

E Accessibility

AccessibleDe
AccessibleM:
AccessibleRec Default
Appearance

BackColor ] Buttonk

Background| (none)

Background| Tile

Cursor Default

Font Microsoft Sar
ForeCaolor ControlT
FormBordert Sizable
RightToleft Mo
RightToleftL False

Text VHDL Traine
UseWaitCurs False
Behavior

AllowDrop  False
AutoValidate EnablePreven
ContextMen (none)
DoubleBuffe False
Enabled True

ImeMode Mof

Eneepyacio pipuag Visual Studio

Eixova 4: Baocixo uevov emiioymv
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Epdcov yiver n 1ehikn ypagikn popeomoinot tov mapadupov divovtol oTic
OVTOTNTEC TOV TOPaBVPOVL HEGM KDOWKO AEITOVPYIES, M EIKOVA TOL AKOAOVOET
givar 0 kddkag C Sharp mov avtictoyel oto mapddvpo owtd.

VHDLTrainer

Forml()

InitializeComponent();

buttonl Click(

2 = Form2();
2.ShowDialog();

button2_Click(

Forma();

button3 Click(

Application.Exit();

buttond Click(

3 orm3(};
Dialog();

Eixova 5. Koowkag C# facikot wapalipov emidoydy

2.4 Dopua wpoPoing Oswpiag

H Aettovpyio mpoPoing tov Bempntikod uépovg g yAwcoag VHDL kabmhg
Kol ¢ Pacikng Bewpiog TV YyneoKoOV cLGTNUATOV, VAOTOMONKE Le TV
ypron yhoooag C Sharp, ot eikdveg mov givat 1o facikoTEPO GLOTATIKO GTOLYEID
avthg TG Asttovpyiog emeepydomnkay kol popeomomdnkav o€ ovuPatég
HopQég, Le To Aoyiouiko tng Adobe, To Photoshop. H apykn mapapetponoinon
0V TopabvpoL £yve MOA OT®MG Kol TPV HECHO TOV Aoyicpkov tov Visual
Studio, 6émote dev KpPIVETOL GKOTUO VO TOPOLGLUOTEL EOVEL TN 1 EVEPYELQ.
Onote oe avtd 10 onueio Ba mapovolachHel Eva GTIYUIOTVTO TG LOPPTG TOL
wapadHpov ¢ Bempiog.
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Ewxova 7. @opua npofoiijs Ocwpiag

Otav teletdoel N TEMKT] YPOQIKY] LOPPOTOiNGT Tov Tapadvpov divoviot 6TiG
ovtotteg Tov mopabvpov péom kmdwka C Sharp Aettovpyieg. Adym 6Tl 0
KOdwkag ¢ Asttovpyiag mpoPoing g Bewpiog elvar pokpookeing, Ba yivet
TOPOVGIOGT TOV aPYIKOD TUNUATOC KAOMG Kol TOL TEAIKOD TUNHATOG Yl YOpT
cuvtopiog poag kot eivan mepimov otig 1000 ypappés.

VHDLTrainer

N
Form2()

InitializeComponent();
buttonl_Click( sender, Eve
.Visible =

button2_Click( sender, Eve

2.Enabled =

button3_Click( sender, Eve

button3.Enabled =

buttond Click( sender, Ewent

buttons_Click( sender, Event

Eiwxova 8: Kadixag C# mapabipov mpofolis Oswpiag uépoc A’
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buttonlll Click(

buttonlll.Enabled =

buttonl12 Click(

buttonl13 Click(

sible
ib

Eixova 9: Kéokag CH# mapadipov wpofoiijs Oswpios uépos B’
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2.5 Dopua npofoing wopadetyudry

210 onpeio avtd givor oKOTHO v avapepBovy KAToleg TANPOPOpPieg oYeETIKA
LLE TOL CVOTATIKA PEPN TG AElTovpyiag TpoPoing mapaderypdtwv. To mapdbvpo
™G Aettovpyiag mpoPoing mapadelypdtwv eival Tapdpolo pLe to mapddvpo mov
eCetdoape mpy, MG Aetovpyiog mpoPoAnc Bewpioc. Ovolaotikd ivor
avamtuypévo og C# dmwg Kot To virdAouTo LEPM TG EQapUoyNs. Ot elkdveg OTmG
KOl GTNV TTPONYOVLLEVT] EVOTNTO ATOTEAOVV TO POGIKO GLGTATIKO HEPOS KOl Eival
KOTOUOKEVAGUEVEG Kol poppomomuévec oto Photoshop. Ot apyikéc 1810tnteg Tov
napadopov €yovv d0bei, Ommg ko mpwv péow tov Visual Studio. Kpivetou
oKOMo Aomdv va mapovctachst Eva oTrypidTumo ™ HopeNS Tov TapadHpov
TOV TAPUOELYUATMOV, OGTE O AVOYVAGTNG VO £XEL EIKOVO TOV TPAYLOTOG Y10 TO
omoto yivetrat Adyoc.

Eixova 11: dopua npofloiijs mapadstyudry
To tedevtaio otddo avamtuéne B et
me  Agwwovpyiog  TPOPOANC [
TOPASEYUATOV, givor 1 avamTuén | anitializecomponent();
tov k®ddika. H avémtoén tov
KOOKo  Olevepyeite vy KaOe
oVTOTNTO TOV VILAPYEL GTO OPYLKO e et
moapdBupo oe EexmploTég KAAGELS U ctons. cnabied -
KOl TOPOVGLALETOL OTIG AKOAOVOES ' ol senters oo
EIKOVEG. AOY® OTL 0 KOIKAG Kol * buctons. nabled -
cE OVTN TNV TEPImTOON  Eival
neyarog Bo yivel amooTacuaTIKN
TOPOLGIAGT TOV.

buttonl_Click( sender, Eve

panel2.Visible =

buttond_Click( sender, Eve

buttons_click( sender, Eve
Eiwxova 12: Kbdwkag C# mapadipov : Close();
npofolng wapaderyudrwy uépog A’
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button11l Click(

buttonlll.Enabled =

button112 Click(

Eixova 13: Kadikas CH# mapalipov mpofoliis mapadeipudrwy uépog B’
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2.6 Dopua ackoewv

H Aertovpyio t@v aockncemv amotelel TNV MO0 ONUAVTIKY Agttovpyio NG
EQUPUOYNG, OPOV O ATATEPOC GKOTOG TNG vl va SIELPVVEL TNG YVAOGCELS TOV
¥PNoTN oxeTIKa pe v YAwooo VHDL, péow g e£doknong kot g epaproyns
¢ Bempioag oty Tpdén. H dnpiovpyia g Acttovpyiog TV 0GKNGEMV NTOV TLO
mepimAokn and TG AAAeC TOL £xovv avapepbel péxpt oTryung, yorti extog and
mv xprion ¢ C Sharp kot tov Visual Studio, avortdybnkav kot Tpoypaupoto
oe VHDL péow tov Aoyiopkod XilinxISE. T v dnuiovpyio kot v
enelepyacio TOV EKOVOV KOl GE QLT TNV TEPITTOON YPNCILOTOMONKE TO
Adobe Photoshop. Eniong oty Asttovpyic T@V 0GKAGEDV OTMG KoL GTIS dVO
nwponyobueveg, o kKmowkag o C Sharp eivar paxpockeréstatog omdte Oa
Topovcloc0ovV  GTIYHOTLUTTE. OO GUYKEKPUEVO TUNUATO KOOKA  TOV
BewpnOnkav ta mo onpavrikd. [podta amd dAa dpwg Bo mapovclochHel pio
ewova Tov PExpL oTiyung oev &xet Eava mopovoiachel oty SIMA®UATIKY Kot
avt agopd to Aoyiouko XilinxISE.

Eixova 14: Interface Aoyiouixod XilinxISE

Xmv  omlovny  ekova
mopovclaleTor - HopON
oL €YEl TO TAPABLPO TWV
OCKNGEMY KOl  GLYKE-
KPWEVO QaiveTol 1 TEMKN
oelida, mov eppaviletal To
OKOp TOV GLYKEVIPMOOE O

XPNOTNG.

Eiwxova 16: ®opua ackfioewv
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210 onueio avtd Ba yivel mapovciaon Tov K®IKO NG Asrtovpyiog TV
aoKfoewv. To TPAOTO TUNHO KOOIKO TOV Tapovcstdletal givol amd TV TpmTN
GEMON TNG POPLLOG LLE TOL KOVUTLA TOV TPIDV EVOTHTOV TV OGKNCEMV, TO KOV
TOV GLVOAKOD GKOP KAOMC KOl TOV KOVUTLOU TEPUATIGUOD.

VHDLTrainer

Forma ()

InitializeComponent();

neutral_

_d, neg
e_all, neutral

sender,

button52.Enabled =

button3 Click(

panel3.
panels.

Ewova 17: Kodikas C# mopadipov ackijoewy tufpa apoto uépos A’
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pan
pan

panel

pan

panel

pan

pan

panel
button99.Enabled =

buttond Click(

score_all =
neg_score_all
neutral

score + score_s + score

(score_all :

7 =
awDialo =

Form T8 =
T8.ShowDialog();

buttons_Click(

buttons_Click(

Close();

Eixova 18: Kiowwas C# mapalipov ackijcewv tujua npdro uépos B’

To devTEPO TUNUA KMOOTKA TTOV TOPOLGLALETAL EIVOIL OO TNV TEAELTOLO KO TNV
nwpoterevTaio e TNG AEITOVPYING TOV AGKNGEMY. TNV TPOTEAELTOIN GEAIDN
and amoyn kKooK o 60VUE TO KOLUTL TOL 00MYEL GTNV TPONYOVUEVN GEALDA,
TO KOVt TOov 0dNyel otV endpevn ceAida, To Kovumi VITOPBOANG TOL TTEPIEXEL
évav oAyoplOuo pe PeTpNTEG Y TV €€0ymMYN TOV OTOTEAECUATOV. XTNV
tehevtaio oedida vapyovv kamowo lebels Tov Tupodotodviar yioo vo whpovv
TIWEG LEG® TOV KOVUTIOD EMOUEVO TNG TPOoTEAELTAIOG GEAIDNG Kot Eva KOV
TEPUATIGLOV TTOV EMGTPEPEL TOV PN OTI GTNV TPMTY GEAIDQ TNG AELTOLPYING.
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radicButtonll8 CheckedChanged(

radicButtonll9 CheckedChanged|(

radioButtonl28 CheckedChanged(

buttonl2

paneld4d.visible

buttonl27 Click(

(radioButtonll9.Checked)

wDialog()};
sC

8. Checked)
50;
alog();
buttonl27.Enabled 5
neg_score_a = neg_score_a + 1;

(radioButtonll8.Checked)

Y
BL)s

7.
buttonl = 3
neg_sc _score_a + 1;

button128 Click(
panel4s.Visible=
a.ToString();

e_a.ToString();

Eiwcova 19: Kiowag CH# mapadvpov ackijecewy tufjua dcvtepo uépos A’
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paneld5s Paint(

= R = iy |
o oo oo
2 3 3 3
m m m M

=
[}
=
m

panel3s.
panel3
panel3

panelaa
panelal
panela?.
panel4s
panelad,

Eiwxova 20: Kodkag C# mapadipov ackijcewy tufjua devtepo uépos B’
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2.7 Dopua wpofoins cwaetis kai Adbog anavrnong

H Aertovpyia mpoPoing tng cwotg kot tng AdBog amdvinong speavidetot
HeTd and Kabe ot 1 AdBoC amdvInoT ToL ¥PNoTN OTIG EPMOTHGELS TOAAUTANG
emloyns. H Aertovpyia avtr viomombnke pe yAdooa C Sharp, 6nov kadeital n
eV AOY® Aettovpyia HETE TOV KATAAANAO EAEYYO TTOV OlEVEPYEITOL GTN AElTOVPYin
tov aoknoewv. [Hapoakdto mapovctdlovtol LEPIKES YOUPOAKTNPIOTIKEG EIKOVES
g Agttovpyiog avTmg.

Eixova 22: dopua 6wotig amdvinens

O kodikag C Sharp avthg g Asttovpyiog eivar TOAD amAdC Kol OVGLOGTIKA
KaAgital pio KAGoM Yo 1o KAEIGILO TNG @OPUOC.

.Ling;
.Text;
.Threading.Tasks;

Form5()

InitializeComponent();

buttonl Click(

LClose();

Eixova 23: Kadkag C# Lertovpyiag 6wotig andvtyeng
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Eixova 25: Ddopua labog amavryens

O kadkag C Sharp avtig g Aettovpyiog OTmG Kat TG AElTovpyiag Tpoforng
g AGBog amdvinong, eivat ToAd amAdS Kol OVGLOGTIKE KAAEITOL piot KAAGT Yo
TO KAEIGIO TNE POPLOG.

Forme( )

InitializeComponent();

buttonl Click( sender,

.Close(};

Eixova 26: Kadixag CH deitovpyias Jdbog ardvryong
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2.9 Dopuo Tpofoins GLYKEVIPWOTIKWOV ATOTEAECUATDV

H Aettovpyia avt epeaviCel To GUYKEVIPOTIKE AMOTEAEGLOTA LLE TO GKOP TOV
OLYKEVTIPMOGE 0 YPNOTNG KOl OTIG TPELG EVOTNTEG UE TIC AGKNOELS KOl OVAAOYQL OV
0 okop &ivar mhve amd 20 gppaviel Betikd ocvuPoro aAlM®dG eppovileTon
apvntikd ovpPforo. H Aettovpyio avty avortoydnke pe v yAdooa C Sharp
OTMC KoL Ol TPONyovHeveEG Kol mopokdteo Oo mopovcsloucHodv  pepikég
YOPOKTNPLOTIKESG EIKOVEG TNG AELTOLPYIOG VTG,

Iwotec Amavtroewg : labeld

NaBoc Anavrioerg: label5

Avanavinta Epwtnipota :

Eixova 28: dopua ue Ostikd cOYKEVIPOITIKG OTOTEAEGUATA

em.Collections.Generic;
.ComponentMo ;
em.Data;
.Drawing;
.Ling;

-Th
Window

Form7( mystringl, mystring2, mystring3)

gl;

InitializeComponent();
label4. stri
labels.

labels.

buttonl Click(

.Close(};

Ewxova 29: Kadwxag C# Lertovpyiag yia OctiKd GOYKEVIPWOTIKG OROTEASCUATA
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2wotec Amavinoewg: labeld

NaBoc Amavtioelg : label5

Avanavinta Epwtipata :

Eixova 31: dopua pe apvytiKd GOPKEVIPOTIKG ATOTELEGUATO,

em;
em.Collections.Generic;
em. ComponentModel ;
em.Data;

em.Drawing;

em.Windows.Forms;

VHDLTrainer

Forms( mystring2 mystring3)
. b B=s b 5=

Initializ
label4.
labels.
labels.

ring2;
ring3;

T ma

buttonl Click(

.Close()};

Eixova 32: Kiowag CH Jettovpyiog yia apvyTiKG GOYKEVIPOITIKG OTOTEAEGUATA.
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2.9 Splash screen ue ypron animation

Katéd v exxivnon g epoppoyns epgaviCetor pio splash screen, mov
meplEyel pa ewkodva Kvovuévov oyedimv (animation) pe to Aoydtvmo Tng
EQPUPUOYNG KOu o ypapun ekkiviong. Yotepa omd 10 mEPOS €VOG
GUYKEKPIUEVOL YPOVIKOD Opiov 0 ¥PNoTNG 0dNYEITE OTNV KEVIPIKN 000VN NG
epapuoync. H ewdvo tov kivovpevav oyxediov (animation) KotackevdoTtnke pe
™mv xpnon tov Adobe Photoshop.

Ewcéva 33: Animation zxg splash screen
O kmdkag mov avamtdhydOnke yo v Asttovpyio avty, gival oe C Sharp omwmg
KOl Y10 TIG GAAEG Aettovpyieg TG EQAPUOYNG, LE TNV UOVN S0POPOTOiNoM OTL

€00 yivete eméuPoon 6Tov KOAKA TOL KUPIov CMUEIOL E1GA0V TG EPAPLOYNG
®ote va 000¢el 1 katebOvvon pe oo Aettovpyia Oa Eexvdel n epapproyn.

Ewova 34: Koowag CH# tng splash screen
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Kepaioo 3°
Agrrovpyixornra Epapuoyng

3.1 Eicaywyn

210 KeEPAAL0 avTd Oa Yivel TOPOVGINGT TV SVVATOTITM®V TOV TPOGPEPEL M
EQUPUOYN OTOV ¥PNOTN KaB®G Kol 0 TPOTOG Asttovpyiag tne. Me dAha Aoya o
KeEQAAao avtd o meptlaufavel avaAvtikny Teptypagn e demagng (interface)
TOV YPNOTN, LE EMOVVAYT EIKOVOV, OGTE VA YIVEL TOL0 KOTOVONTY| 1] PLAOGOPia,
NG EPAPLOYNG GTOV OVOLYVAGTY) OVTNG TNG OIMA®MUATIKNG epyaciag. To kepdiaio
avtd eniong Oa propovce vo amoteAésel amd pio GAAN OTTIKY Yovia kot 001 yo
xPong g epappoyng (manual).

3.2 Baoikn Letitovpyia Epapuoyns

H Baoikn| Aettovpyio g e@approyng amotereiton omd TNV KOPLo OETOPT LE
Vv omoio £PYETOL OVTIUETOTOC O YPNOTNG Kol KOAEitonr vo emAegel v
dpaotnplotnTa pe TV omoia BEAeL va aoyoAnOel.

Eiwxova 35: Eikova kvpiag o1emapijs tov xpioty

Onwg PAEmOLHE GTNV TAPATAVE EKOVO, O YPNOTNG KaAgital va emhéCet
netalh 1e660pOV ETAOYDOV, N TPOTN emMA0YN €ival ¢ Bempiag, n devtepn
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EMAOYN €lval TV mopaderypatov, 1 Tpitn lval T@v acKNGeE®V Kol TEAOG M
TETOPTN EMAOYN €lval 0 TEPUOTIOUOG TS €Popuroyns. Ovclaotikd ovty 1
Aertovpyio mailel Tov pOAO TOL EMAOYEN LETOED TV SLOPOP®V AEITOVPYLDV TNG
EQUPHOYIG.

3.3 Aertovpyio wapovaciocns Oswpiog

Epdcov o ypnotng emrésel v mpadn emthoyr| Bo 0dnyndel oty Asttovpyia
mapovcioong e Oewpiag TV YynEoK®OV cuoTNUatoV Kot T YA®cocog VHDL.
H ypapuc avarapdotacn tng Aettovpyiog ovTng TapovctdleTol 6TV TOPAKAT®
gwova.

Eixova 36: Eixova dicmapijs mapovcioons Oswpiog

Ou evépyeleg mov Umopel Vo, TPOYLATOTOUW|GEL O ¥PNOTNG CE OLTNV TNV
Aettovpyio eivol vo TPOY®PNGEL GTNV EMOUEVT] GEAION LECH TNG EMIAOYNG UE TNV
emonuavon 1, va emotpéyel 6TV mponyoOuevn GeAldo LEC® NG EMAOYNG LUE
mv emonuaven 2, vo odnyndel amevbeiog oto Kepdlowo pe v Bewpia
YNOLKOV HEGH TNG ETAOYNG LLE TNV EMONHOVON 3, EMioNG TAPOLOL0 EVEPYELD
Tpaypotonolel kot Asttovpyia e v emionpavon 4 wov odnyel angvbeiog oto
kepdraro pe v Bewpia e VHDL xon téhog 1 emidoyn| pe v emionpoven 5
odnyel oto mapdbvpo g Pacikng Asttovpyiag. H Aettovpyia avt mepiéyet dAeg
exetveg T1¢ emAoyéc mov Ba kavouy v LN Tov YPNOTN MO0 EVKOAN, GE OTL
aPOPA TNV TEPMYNGN TOL OTIS GEADES Tig Bewpiag. H Aettovpyia mov akoiovbel
elvar mapopola pe tnv Agttovpyia wov pOMG Tapovcidodnke kot £xel vo KAveL
LEV TNV Tapovcioon mapadetypudtov o yAwcsoo VHDL.
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3.4 Aeitovpyia mapovciocns TaAPaoEIYUATOV

Av 0 ypnotg Kdvel emA0YN TG 0£0TEPNG AEITOVPYING A TNV KOPLOL SIETAPN
™G epapproyns Ba evepyomomnei n Aettovpyia mtapovcioonc mapaderypdtov. To
napdBvpo mov Ba eppovictel oTov YpNotn Ba Exel TNV TAPAKATO LOPPN Kot O
UTOPOVV VOl YIVOUV SL0POPES EVEPYELEG TTOV ALPOPOVV TNV TEPLNYNOT TOL YPNOTN
OGNV AELTOVPYIL TOV TOPUOELYLATOV.

Eixova 37 Eikova O1Emapyg Tapovciacns TapadElyudTov

Ot gvépyeteg mov pmopel va ektedéoel o ypnotng eivol n mpomdnon oty
enduevn ceMoa (emhoyn 1), n emMoTPOPT] GTNV TPOTYOVUEVT] GEAIDA (EMAOYT
2), va odnynbel amevbeiog oTig aoKNoE TOL Toapaptiuatog A’ (emioyn 3),
Topopoimg va 0dnyn el amevbeiog 6TIC ACKNOELS TOV TapapTHHATOC B’ (emtAoyn
4), va eEENOeL TG Asttovpyiog Kot va EMOTPEYEL 6TO Pactkd pevoD (emAoyn 5).
Ovoaotikd 1 Asttovpyio avth amotelel KA®VO g Asttovpyiag Tpofoing g
Bewplog, yoti mpaypatedovtal oxeddv TapOUOLN aVTIKEILEVA OTOTE 01 0VO
Aettovpyieg oyeddoTnKay Kot VAOTOmONKaV UE TapOLUO10 TPOTO.

3.5 Aeirovpyio acknoewy

Epocov o ypnomg kdvel v emhoyn g Tpitng Acttovpyiag amd 1o Pacikd
Hevoy emioymv Ba odnynbel oty Aettovpyio pe TIG OPACTNPLOTNTEG TMOV
ackfoewv. H Asttovpyia avtn éxel avEnpévn ToALTAOKOTNTA GE GYECT LE TIG
dAAeg Aertovpyleg KaBmG mepEyel TOAAATAG ETimedo AELTOLPYUDV KO
evepyomolel ouykekpyéva tapdboupa Tpog Tov pNoTn aviAoyd e TO YEYOVOG
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oL AapPaver yopa. Otav 0 ¥poTnNS EIGEPYKETOL TNV AEITOVPYIN TOV OGKICEDV
avoiyetol UTpoctd Tov £va Tapddvupo Tov ExEL TNV TAPUKATO LOPOT).

Eixova 38: Eixova Asitovpyiog ackijoewy 1

Av 0 ypfjotg emAEEEL P dpacTNPLOTNTO ACKNGE®V HEGH T®V eMA0Y®OV 1,2,3
Ba 00NyNOel o€ va TapdBvpo ™S TOPAKAT® HLOPPNG.

Eixova 39: Eixéva Asttovpyiog acKijcewy 2

Xmv dpooctnpdtnTo TOV OCKNGEMY 0 ¥PNotNG umopel va emhéler po
andvinon péow TV emioymv 1,2 kot 3, vo yupicel o1V TPONYOVUEVT) GEALDQ
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EPOTNCEMV PECH TNG EMAOYNG 4, VoL LTOPAAEL TNV ATAVTIOT TOL Kot Vo EAEYEEL
av glvol 6OOTH HECH TNG EMAOYNG S5 KOl TEAOC OV TPOYMPNGEL GTNV EMOUEVN
oeMOa epToE®V. AV 1 amdvinon Tov &ival oot T0te Ba eppoaviotel Eva
TopdOvpo TG TaPUKATO LOPPTC.

Eiwxova 40: Eikova Aeitovpyiag acKHGEQY 6OGTH ATAVTHGH

e mepintmon mov 1 omdvineon eival Aavlacpévn epepaviletat Eva mapddvpo mTov
EYEL TNV TAPOKAT® LOPPT).

Eixova 41: Eixéva Jertovpyiog ackijocewy Labog amdvyon
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210 T€A0G KAOE GET AOKNOEMV EUPOVILOVTOL Ol EMOOCELS TOV YPNOTN HUE TIC
oMOTEG Kot AAOOG 0mavINGELS, 1) AEITOVPYIa QVTY EXEL TNV TOPAKAT® LOPOT).

Eixova 42: Eikova Je1tovpyiag a6KiGE®Y EMOOCEIS xplioTh

AV 0 4pNOTNG TEPATAOGEL OAES TIG ACKNGELS KOl TOV TPLOV GET TOTE UTOPEL VoL Ol
TOL GUYKEVIPOTIKG OTOTEAEGLLATO EMAEYOVTOC TNV TETOPTN EMIAOYN GTO OPYLKO
TopaOvPo TOV ACKNCEWMV.

Eixova 43: Eixova Aeitovpyiag acKiGE®Y GOVOIIKES ERIOOGEIS ypijoTh

[Tapovsialovtag to mapdBupo HeE TA GLYKEVIPOTIKA OmOTEAEGUATO KAEIVEL O
KOKAOG TNG EKTEVOVG TOPOLGIOOTG TNG EPAPUOYNG KOOMDS KOl 0 KOKAOG QLT
NG SIMAMUATIKNG EPYACIOG.
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3.6 Emiloyos

dtévovtag 6To TEAOG TG €V AOY® OIMA®UATIKNG EPYOGING Kol LETE TO TEAOG
NG OVOALTIKNG TEPLYPAPNS TNG EPAPLOYNGS, EIval OOKIHO Vo avapepBel OTL v
N €papuoyn omoterel o mpoomdBelo vo cvykpotnBel £vo oAokANpouEVO
Aoyloko mapovcsioong g yrowosog VHDL. Me orond va Bondrcet ta dtopa
mov Béhovv va acyoAnfoldv mPMOTN QOPE HE TNV GLYKEKPLUEVY] YAMDGCOO,
TePLYpoPNg VAKOV. o avtd to AOY® 1 avAmTLEN TNG EQOPUOYNG EYIVE WE
YVOUOVa va, ival 660 To dSuvatdv PLMKAOTEPT MG TPOS TOV XPNOTH.

H oavantoén g epopuoyng Oa pmopovce va cvveylotel mpocOétoviog
OlAPopovg UNYOVIGHOVS M eumAovtiloviog TNV VIAPYOVCH EQPOPUOYN LE
neplocoTePT Bempio kKo acknoels oyetkég pe v VHDL. Eniong 8o puropovoe
va mpootedel o Paon dedopéveov MOTE Vo VITAPYEL AETTOUEPT] KATAYPOUPY| TOV
OKOp TOV GLYKEVIPMOOOV Ol YPNOTEG OTIS ddpopes aocknoels. H ypnon
OTLTIKOOKOLGTIKOD VAIKO B pmopovce va amoteAEGEL TOAD XP|GLUN TPOGON KN,
mov Ba Bonbovoe amotelespatikdtepa Tov Ypnotr. Télog 1 Bepatoroyio g
€QOPLOYNS Ba PITopovsE Vo EUTAOVTICTEL AKOUN TEPIGGOTEPO LE TNV TPOGHNKN
Bewpiag ko acknoewv Kot dAlov yAwsoov HDL 6mwg 1 VERILOG, ondte 1
epoapuoyn Ba pmopovoe vo amoteAécel éva TANPEG epyoieio  expdaOnong
YyAwcoov HDL.
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