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Mepiinym

Ta avemompiokd [dpopata, opeilov, TapdAAnia Le TO EKTALOEVTIKO EPYO, VO TPOAYOLV THV EPELVA KO
VO EMBIOKOVY TNV KOWVOTOUIN, G GLYYPOVICUO LE TIC TpEyovoeg e&elibelg otov Kb emMOTNUOVIKO TOUEN
Kol TV ayopd epyociag. Méoa o610 ¢ dveo mAaicto to Epyootmipio Yyniov Tdoewv tng ZyoAng
Hlektpordyov Mnyavikov kot Mnyovikdv Ymoloyiotdv tov EBvikod Metoofiov IoAvteyveiov (EMII)
€xel vo eMOEIEEL ONUAVTIKO EPELVNTIKO €PY0, UE EUPACT] OTIC VEEG TEXVOAOYIEC KOL TNV KOVOTOMia,
AopPavovTag vIOYV TIG OVAYKES TOV TESIOL EQPAPUOYNG KOl TOPEYOVTOC APTIEG TEYVIKEG ADCELS OE TPEYOVTA.
TpoPANLaTOL.

AgEeaig kKhewona: Epyaoctipo Yyniov Tadoswv, Epgvva, Kawvotopia.

Abstract

The promotion of the research and the innovation are main scopes of the Universities, considering also the
modern scientific/technical achievements and the practical needs of the market. In this context, the High
Voltage Laboratory of the National Technical University is offering fundamental and applied research and
development in various fields of high voltage engineering. Apart from the educational and research
activities, the laboratory also offers testing and consultancy for industries.

Keywords: High Voltage Laboratory, Research, Innovation.

1. Ewayoyn

Ta Avotato [Havemotmuoxkda [dpopata, mEpav ToV EKTOUOELTIKOD EPYOV, OPEIAOLY VO TPOAYOLV
TNV €PELVA KOL VO EMSUOKOLY TNV KOWVOTOUIO, GE GLYYPOVIGUO LE TIG TpEYovces e€eMEelg oTov
k@O emomnuovikd Topéa Kal TV ayopd epyacioc. Méca oto o¢ dveo mhaicio to Epyactiplo
Yyniov Taoeov tg Zyxoing Hiexktpordymv Mmnyovikov kot Mnyovik@®v YTOAOYIGTOV TOL
EBvucov Metooiov TToAvteyveiov (EMII) éxet va emdeiEet onuavtikd epeuvntikd €pyo, He EREOOT)
OTIg VEEG TEXVOAOYiEG KOl TNV KavoTtopio, AapPdvovtag vIdyv TG avayKeG TOL TEdioOv EPAPLOYNS
KOl TOPEXOVTOG APTIES TEXVIKEG AVCELS O TPEXOVTO TTPOPANLATA.

To Epyactpo Yyniov Tdoewv tov E.MLIL. Aettovpyel tomikd omd 10 1946 Ko ovclactikd mg
HAextporoywkd Epyaoctipro and to 1909, 6nwg @aiveton amd v mpotn £yypagn oto Piiio
Ktnuatoloyiov tov Epyaotnpiov kot avike, dadoykd, oto E.M. TToAvteyveio, puéypt v idpvon
™me Avotatng ZyxoAng tov Mnyoavoldywmv HAiektpoldoywv Mnyovikov (1917), ommv omoio kot
VIO T0TE. MeTd 10 drwpiopd ™S XxoAng avtig o€ dvo (Mmnyavorldoywv Mnyoavikdv Kot
HAextpordyov Mnyovikov) 1o 1975, 10 Epyoctipio vanydn omv Avotoarn XxoAn tov
Hlextpordymv Mnyovikov.

Na onuewwdei 6t1, 1 Epyoaostmpiokn Movdoda Ilapoyng Ymnpeowov (EMITY) Yyniov Tdoeswv
BeopobetnOnke pe v and 22.03.96 andéeacn g Zvykintov tov E.MLIL., n omola kot evékpive Tov
Kavoviopo Agttovpyiog tov Epyaostnprokedv Movadwv Tapoyng Yrnpeoidv tov [dpdpatog.

H EMILY ow1e&dyet tig peTpnoelg pe yvopova Tig anotoelg tov Ipotdnwv, Tig avaykeg tov
TELUTAV, TO VOIGTAUEVO VOUOOETIKO Kol KOVOVIGTIKO TAOIGIO KOl TIG OOLTNGELS TV OPYUVICU®V
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oV apExovv avayvaptlon. To Zoommua Awayeipiong [Howdtntag e EMITY kalvmtet Tig epyacieg
OV EKTEAOVVTOL OTIC LOVILLEG EYKOTOOTAGELS TNG, OAAG Ko GE YMPOLG £KTOG Tov Epyactnpiov 6mov
devepyodvton dokpuég / petpnoets. ‘Exovv kobopiobel capmg ot uBiveg Tov TPOOOTIKOL NG
EMITY, mov katéyetl kaipieg OEcelC, Kot To omoio evoEyeTol vo, EUTANKEL OTIG dPACTNPLOTNTES TNG,
npokeévoy va dtuceaiotel n aveoptnoio kot akepotdotnta g EMITY. H EMIIY eivau
opyovVOuIEVT €161 MGTE Vo dtc@aiileTor 6Tt 1 d10iknom Kol TO TPOCOTIKO TG Eivar eEAeVBepa amd
OTOLOONTTOTE ECAOTEPIKN KOl EEMTEPIKT EUTOPIKT), OLKOVOUIKT] Kot GAAN Ttieon gite emppon, mov Oa
UTOPOVGE VO, EMNPEAGEL SOVGUEVDG TNV TOLHTNTO TOV EPYUCLOV TNG.

2. Epyootnprokés vrodopés

O dwtifépevog Paocikdg eComhopdg, o omoiog €xel amoktnOel KOTA KOPOLG HE OTOYO Vo
TPOGEYYIGEL KATA TOV KAAVTEPO OLVOTO TPOTO TOVE TPELS KVPLOVG AEITOLPYIKOVS GTOYOVG TOV
Epyaompiov Yyniov Tdaoewv, onladn 1060 TV vmootpién Kot KOALYN TOV EKTOLOEVTIKMV
avayk®v tov E.M. TToAvteyvelon Kot TV EPELVNTIKAOV EVOLLPEPOVIMV TOV LEADV TOV £PYAGTNPIOL,
0G0 KOl TNV KOADYTN TOV avoyKdv e eAMNVIKNG Prounyaviog, oe 0épota eA&yyov moldTnTOg
NAEKTPOTEYVIKAOV VAIKOV, GUCKEVAOV Kot dtatdEewv, meprlapfaver petald tov dAlwv:

MeTooynUaTIoTES SOKIUDY

Fevvtpieg KpOLOTIKOV TACEDV

[evvTpieg KPOLOTIKOV PELUATOV

Koatapeprotég tdong

Metaoymuoatiotég HETPNonG

Oupokicpévoug Bardpovs

Avnyoikd 0dAapo

Oardpovg puOuldpevev cuvinkav Oeprokpaciog Kot vypociog
I"épvpeg Schering

ATaEELG EAEYYOV SMAEKTPIKNG OVTOYNS LOVAOTIK®V EAI®V
JvoTiuoto HETPMNONG UN NAEKTPIKGOV HeYEDDY

E&omhiopno EMC

Zvy6 oxpiBeiog

E&omAiopd mAnpopopikng

Meydho pépog Tov MG AVEM EEOTAICHOD GVIIKEL OTNV KOTNYOPiol T®V TPOTOLIIMV Kol XPT|CLLOTTOLEITOL
v T drakpifwon opydvov pétpnong.

[Tépav tov avatépm, dwutiBevior OAa to avaykoio yio T Steoymyn LETPNOEDV UETPNTIKE OpyvaL
tehevtaiog texvoroylag (my. Opyova HETPNONG MAEKTPIKOV HeYEODV, OMW®G UETACYNUOTIOTEG
EVIACEMG, WETOCYNUOTIOTEG TACEWMS, POATOUETPO, AUTEPOUETPO, OPYOVO UETPNCEMS TPOYUOTIKNG
Kol a€PYoV NMAEKTPIKNG 1oYVOC, OPYOvVa UETPNCEMS NAEKTPIKNG evepyeing, LETPNTES cuVNULTOVOD,
KATOypaQikd Opyova, OTaEn €AEyYov CQAAUOTOC HUETAGYNUOTICTAOV, GLYVOUETPO KOl AOUTEC
BonOntikég cvokevEG Kal JATAEELS, Opyava LETPNONG U NAEKTPIKOV HeYEBDV, OT®G LavOUETPa,
Oepuodpetpa evpelog KAIUOKOG, UETPNTEG TOPOYNS, OOTAEEIS HETPNOEMS AYWYYLOTNTOS LYPDV,
K.AT), DVAIKA, epyoreio kol v yével LAMKOTEYVIKN LIodoun (ST ovayEVVNGEMS LOVOTIKOV
eMioV, POTOYPUPIKO EPYACTNPLO, TANPEG UNYOVOLPYEID, K.AT.), EMCNUOIVETOL OE 1 OPYOVIKY|
obvdeon Kot dplotn ocvvepyacio Tov epyaostnpiov Yynidv Tdoeswv pe 6o to vwodAouta
epyaotpn tov Topéa HAextpwkng Ioyvog (HAexktpikdv Mnyoavav, XZvotnudtov HAektpikng
Evepyelag, @wtoteyviag, K.AT.), YEYOVOS TOL O1EVKOAVVEL GNUOVTIKA TO £PY0 TOV KOl GE TEPITTOON
AVTILETOTICEWS aAVAYKNG S1EEAYWYNG LETPCEMV SOTEDAPYLKOD YOPAKTHPOG.
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3. Agrrovpykég katevBivvoelg Epyastnpiov Yyniov Taceowv tov E.MLIIL.

O kopieg Aertovpyikéc kotevBoveelg Tov Epyaotnpiov Yyniov Tdcewv, givon n vrootpiEn Ko
KAALYM TO00 TOV EKTAdEVTIKGOV ovayk®V Tov E.M. TToAvteyveiov, 660 kot 1 kKGAvyn TOV avoyKov
™G eMnvikng Prounyaviog oe Béuata eAEYYOL TOOTNTAG MAEKTPOTEYVIKMOV KOl NAEKTPOVIKMDV
VAMKOV, cuokeV®V Kot datdEewv. To Epyastiplo €yl oG amooTtoln:

® TNV KOALYN, GE TPOTTVYIOKO KOl LETAMTLUYLOKO EMIMEDO, TOV OOUKTIKOV OVOYK®V GTN ZYOAN
HAextpordymv Mnyovikdv kot Mnyovikdv YToloylotdv, kabmg kol 6€ GAAN TUNLOTO TOV
EBvikov Metcofiov ITolvteyveiov, o BEpato mov EUMITTOLY GTO YVOOTIKO OVTIKEIUEVO TMOV
Yynidv Taoewv.

o TNV avamnTvén TPOYPOUUUAT®V OO0CKOAING KOl EPELVOC VIO UETOMTUYLOKOVS (QOITNTES, OTO
TAQICL0L TV YVOOTIK®OV aVTIKEWEVOVY ToL Epyactnpiov.

e TV k&Be popeng cvuvepyasio pe GALD KEVIPO EPEVVAOV, VOTITOVTO KOl OLKOOTLLOAKA 10pVOUATA,
EMNVIKA Kot aAAOdATd, €POGOV Ol EMGTNHOVIKOL GTOYOL cvumimtovv, cvuPadilovv kot
aAAniocvuminpdvovtol pe ekeivoug tov Epyaotnpiov, péco oe mveduo opofotdtnTog Kot
GLALOYIKNG EpyOTiog.

e TNV 0pyAveon ocepvopiov, cLUTOci®V, cvVEdPi®V, SAEEE®V KOl TNV TPOYLOTOTOINGN
ONUOGIEVGEMV KOl EKOOGEMV.

e 1 ovvepyaoia pe ONUOGLEG VINPEGiES, ONUOVG, KOWOTNTEG Kot GAAOVG KOW®VIKOVS Kot
EMGTNLOVIKOVG QOPEIC Kot Tr) GUUPOAN TOL GTN HEAETN TPOPANUATOV AVATTUENS TG XDPOC.

3.1. Ekmrandevtikéc ApaotnprotnTeg

To Epyacmpio Yyniov Tdoewv tov Tunmpatog HAektpordywmv Mmnyovikdv kot Mnyovikov
Yroloyiotwv tov E.M.II. vrootpilel tpio pobnuata g pong ewdikevone «HAektpikég Mnyavég,
YymAiég Taoceig kor Brounyovikég AatdEeicy tov mPOYPAUUOTOS TPOTTUYIOKAOV GTOLOMV TOV
Tuqunatog: «llapayoyn Yyniov Tacewvy», «Metpnoelg kot Eeapuoyéc Yyniov Tdoemvy kot
«IIpootacia Hiektpikov Eykataoctdoenv and Yreptdoeiy. Axoun, 1o Epyacstiplo vrootnpilet
TO HETOMTLYOKO paOnua tov Tpnpatog «Avéivon Iediov Xauning Zvyvomrog pe H/Y».

Ae&dyovtat, emiong, tavtdypova mept TIg 8§ SMAOUATIKEG epyaciec Kat’ £T0G, €K TV OMOi®MV Ol
HoEG TEPImOL €lvall TEPAUATIKES, 01 O LITOAOITES elval OemPNTIKEG 1/KOL VTOAOYIOTIKEG. TNV 1010
YVOOTIKY] TEPLOYN] EKTOVOUVTOL OOOKTOPIKES OTPPES e  OVTIKEIUEVO €VIOGGOUEVE OTI
EPELVNTIKEG OpaoTnPLOTNTEG TOV Epyactnpiov.

3.2. Epgovntikn dpactnprotnra

O gpeuvntikég dpaotnprotteg tov Epyactnpiov kaAvmtovv ta €€Mg YVOOTIKE avTikeipeva g
nepoyNs tov Yyniov Tdoeswv:

®  AVIIKEPOVVIKT TPOCTUGIN OVOPOTMV, KTNPIOV, TEYVIKOV EYKATACTACEDV

¢ Aldomaon pecaimv Kot LEYAA®Y SLoKEVOV 0Epal

®  AVAGTPOPN JACTOCT OE YPOUUES LETAPOPES NAEKTPIKTG EVEPYELOG

®  AMAEKTPIKN CLUTEPLPOPE PLTACUEVOV LOVOTHP®V - AUTPNOT LOVOTHP®V

e Hiextpopayvntikn atpocio kot cuppfatdotnTa

o [IpoekKevdoelg Kot S1UOTAGT GTOVS GLUVOLAGHOVS ‘aépa - oTEPEOD' Kol ‘oTEPE0D - VYPOV'
HLOVOTIKAOV

e  YVOTNUATO YEUDCEDV

e ApOunTiKdG LVTOAOYIGHOG NAEKTPIKADV TESIMV

e Enidopaon tov niektpucod mediov kot pedOTog 6TOoV AvOpOTO

o  Melétn Kot BEATIGTOMOINGN CLGTNUATOV PETPGEMY VYNADV TAGEDV

o Koartaockeun ototyeimv KOKAOUATOV 16Y00G
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o  AMnAemidopaon peTall SIKTVOV TNAETIKOIVOVIDV Kol 16YV0G

[Tépav TOV ®¢ Ave EPELVNTIKOV dPACTNPLOTATOV, Ta LEAT Tov Epyactnpiov éxovv copuetdoyet
ovppetéyovv ¢ Emomuovikoli YmevOuvvor, Koprot Epevvntég 11 Epsvvntéc oe mieidoa
EPEVVNTIKOV TPOYPOUUUATOV, OPIGUEVO TV OTOIMV OVAPEPOVTOL EVIEAMG EVOEIKTIK(G GTI GLVEXELNL:

o Yyedioon, Pertioon kot Eleyyog moldOTNTOG NAEKTPOAOYIKOV €EO0MMGHOD HEGNC KOL YOUUNANG
TAGEMG

o Tevikevévo HOVTELO Yol TNV LAEPTNONGT LOVOTHP®V VIO GUVONKES PLTAVCENMS e GTOYO TN
BeAtioTomoinom g LOVMONG EVOEPIMVY YPUUUDY HETAPOPAS KoL SLOVOUNG NAEKTPIKNG EVEPYETNg

e 'Eleyyog moldtntog Kol MAEKTPOUOYVNTIKY GLUPBOTOTNG MAEKTPOTEXVIKOV KOl MAEKTPOVIKOD
eEomMapon

o  Teyvoloykn vTOCTNPIEN EMYEPNCEDV KATOGKELNG NAEKTPOAOYIKOV €EOTAGHOV pHéEoNG Kot
XOUNMG Tdong

e Bopiotopeg ZnO peyding 1oy0vog

o YUyypoves nEBod0l EAEYYOL KOt S1YVEOONG WO10TT®V NAEKTPIKNG LOVMOONG GE LETOCYTUOTIOTEG
600G KOl LETPNCEDV

Ta gpevvnrikd épya Tov Epyactnpiov ypnuatodotodvrol Katd Eva 1dtitepo VYNAO TOGOGTO Amd

WOIOTIKES EMYEPNOELS TOPOYDOYNG NAEKTPOAOYIKOV KOl NAEKTPOVIKOD VAIKOD, OATAEEDV, GUCKEVMV

kol eEomiopot kot kotd to vrolowo and tov EAE/EMII, ™ ITET, v Evporaikny 'Evoon,

GAAOVG OMNUOGLOVG POPETS, K.AT.

3.3. Zopfoin] 6NV avATTUEN KOIVOTORU®V TEYVOLOYIOV KOl TPOIOVTMV

To Epyaotipo Yyniov Tdaoswv éxel Beomobel g €Bvikd epyooctplo deaymynsg TeE(VIKOV
EAEYY®V, SOKIUDV KO LETPCEMV KOl GUUUETEXEL EVEPYE GE OAOKANPO TO QPACUO TOV CYETIKMOV
dpaoctnpotntov. O datBéuevog peyding emevoedovpévng aéiog eEomAopds eivar, ev moAloic,
povadikdg oty EAAGda, vynAng mowdttog kot akpipeiag, ovykpoipov N Kol aveotépmv
duvatotHTeV ond ToV eEOTAMOUO TOV OUOEDDV EPYUCTNPIOV TOL EEMTEPIKOD Kol TPOCPEPEL TOAD
HeyOAeS duvatdtNTeg OEEay®YNG TEXVIKMV €AEYX®V, OOKILMV KOl UETPNOEMV KOl EKTEAECEWG
epELVNTIKOV TTpoypappdtov. [paktikdg, ektelovvior OAEG ot doKIHEG Tov TpofAémovion amd To
eBvika 1 01e0v1 TpOTLTTAL Y10 TOV NAEKTPOAOYIKO £EOTAGUO TV OIKTO®V NAEKTPIKNG EVEPYELNS, Yol
NAEKTPIKEG KOl MAEKTPOVIKEG CLOKEVLEG Kot OOTAEELS, YO HOVOTIKG KOU oydYUYLol LAIKE, Yo
dwkpifwon opydvov Kot cuokev®dv pe T Pondela TPoTLT®V Kot ekSIOOVTOL TO GYETIKA EYKLPO.
TGTOMOMTIKG EAEYYWV, OOKIU®V Kot petpnoemv. Opiopéveg ek tv O1eSayouévev SOKILAY,
LETPNOEMV Kot EAEYYOV EKTIOEVTAL GTI GLVEYEL.

SUYKEKPEVO, KOl HETOED TOV GAA®V, LAAPYOVV Ol TAPUKAT® SVVOTOTNTES KOl OVTIGTOYM
dpactnprotta o€ Bépata degaywyns SOKILMOV, LETPNCEMVY, EAEYXWOV KOl TIGTOTOUCEMV:

o Apaoctnpldtteg o€ OEHATO SOKIUMOY KO LETPNGEDV Y10 TV AVATTLEN TPOIOVTWOV

e Apaocmnpldtteg o€ OEHOTO SOKIUADV KO LETPNGEMY Y1 TNV AVATTUEN TPACIVOV TEXVOLOYIDV

®  AMAeKTPIKEG SOKIUEG OTOYEIMV SIKTVWV NAEKTPIKNG EVEPYELNG VTTO EVAALAGGOUEVT, GUVEXT] KO
KPOLOTIKY ToT. MEpog TV doKIudV avtdv pmopel va degoybel ko vio Bpoynv ag' evog, ag'
€TEPOL Og KAl KATM amd eAeyyOpeves cuvOnkes Beprokpaciog Kot vypaciog

AoKIEG LTTO KPOLOTIKO pEvLLAL.

HAextpopoyvntikny cupufatdmro NAEKTPIKOV Kol NAEKTPOVIKMOV GUGKELMV KOt S1OTAEEWV
Métpnon 6140ung podtopmVIK®OV TapaciTOv

Métpnon peyebdv Hepikdv EKKEVOGE®V

Métpnon yopnTiKOTTOG Kot YOVINS OTOAEIDV YOPNTIKOV dOKILImV

"EAdeyyog dwapkeiog Long LOVOTIKAOV VAIK®OV

Amlextpikn avtoyn Kot VToPAOIcT TOWOTNTOG LOVOTIKAOV A0V

Métpnon avilioTdce®mv HLOVMONG Kol TPOGYEIMOTG
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Métpnon cOAALOTOG LETAGYNUOTIOTAOV TAGEWS KOl EVTAGEMG

Métpnon NAEKTPIKNG 1oYVOG Kot vePYEing

Métpnon TG madnTIKOV Kot EVEPYNTIKMV GTOLYEIDMV NAEKTPIKAOV KUKA®UATOV

Métpnon cvyvomrog

e Awkpipwon opydvov kol cuckevdv pe T Bondela TpoTHTWV

H odpaompidtta tov Epyoommpiov Yyniov Tdaoewv oe Oépota  eréyyov moldtntog
NAEKTPOAOYIKADV KOl NAEKTPOVIKDV VAKADV, GCLOKEL®V, UNYavaV Kot dlotdéemv aneikoviletol Hécwo
0V 0plOUOL TOV OEEAYOUEVODV TEYVIKOV EAEYY®V, OOKIU®V, LETPNGEMV, TIOTOMOUWCEMV KOl
YVOUOTEVCEWDY, OVEPYOUEVMV, GTN OLAPKELD TNG TEAEVTOLOG OEKOETIOG, GE VM TOV EKATOV TEVHVIQ
KAt pEGov O6po emoimc. O aplOudc Tov SeCayoUEvmy TEYVIK®OV EAEYY®V, JOKIUMV, HLETPNCEMYV,
TIGTOTOGEMV, YVOUATEVCEWDY, KA., GE GUVOLOCUO WE TO KOGTOC TNG CLYKEKPLUEVNG TOPOYNG
vaNpect®V Katataocsovv 10 Epyacmpro Yyniov Tdcewv otig kopvgaieg 0éoelg petaéd tov
TOAVTEYVELNKDV EPYOCTNPI®V TAPOYNG VINPECLAOV.

Y1nc vmnpecieg tov Epyaocmnpiov mpooeevyst peydlo HEPOC TOV EAANVIKGOV Blopmyavidv
TOPOYWYNS NAEKTPOAOYIKOD VAKOV, dedopévov OTi, gite dev daBéTouv 1010KTNTA EPYAGTNPLNL
EAEYYOL TOWOTNTOG TNG TOPAYMYNG TOVG, €IT€ TO AMOTEAEGUOTA TOV GYETIKOV EPYUCTNPLOKOV
EAEYY®V OEV KOAVTTOVV, HOPOIMG, TO TEKUNPLO TNG OVTIKEWEVIKOTNTAG, 10img OTav ovTtd dgv
npoopiloviar v Wia xpnon amd ToV KOTUCKELOOTN, OAAG TPOKELTAL Vo XpNoiomonfodv g
KPUTPLO ylo. TNV amodoy] ToLv VAoV amd tov meAdtn. To cuvnbmg eleyydueva mpoidvta, eivor
KOADOOW (YOUNANG, HEOMG Kot LYNMANG TACE®S), mivokes, amoleukKTIKO oTOLElD, OCQAAEIEG,
UETACYNUOTIOTEG MEONG KOL LYNANG TACE®MG, OmAYOYES LAEPTAGEWV, HOVOTNPEG OIKTVMOV
LETAPOPAG Kot OLOVOUNG MAEKTPIKNG evEPYElng, HOVOTIKA €Aaia, EAOCTIKG KOAOUUOTO JOTES®V,
OLGOMPEVTEG, NAEKTPIKEG OIKIOKEG GUOKEVEG, £EOMAMGUOC ACPAAOVS €PYOGING MAEKTPOTEYVITAV,
NAEKTPOVIKEG GLOKEVEG, GUOKEVEG EMIKOIVOVIOG, NAEKTPOVIKEG TOUEWNKEG UNYAVEG, NAEKTPOVIKA
Luy1oTikd GVGTANOTO, K.AT..

Ta exowopevo amd to Epyoompro Yyniov Tdoewv moTomomtikd eAEYYOL TOWOTNTOG
NAEKTPOAOYIKOV Kot NAEKTPOVIKOD eE0mAGoD gival LYNAOD KOPOLS, TLYYAVOLV TTAVEAA VIOV Kot
debvoug avayvopicemg kot €govv ypnoyonmombel yu v €i6odo mPoOIOVI®OV TS EAANVIKNG
NAEKTPOAOYIKNG Kol MAEKTPOVIKNG Propnyaviog oe moArég Eéveg ayopéc (Meydin Bpetavvia,
I'eppavia, Noppnyia, Ovyyapia, Ovkpavia, Povpavia, BovAyopio, Kovpérr, lopdavia, k.Am.).

4. Yopnepdopato

To Epyactipio Yyniov Tdoswv tov E.IMLIL €yel va emdeiEer mAovoia epguvntikng dpactnplotnta
0€ EMOTNUOVIKA TTESTO GTNV QY| TNG TEXVOAOYING, EVM GUUPAALEL GTNV AVIUETOTICT TPEYOVCOV
TEYVIKOV ovayk®v ¢ ayopds. To Epyaosthipio eivar dwamiotevpévo yioo mAndog dokidmv Kot
LETPNOCEMV CYETIKOV HE TNV TOLWOTNTO MAEKTPOTEXVIKOD €EOTMAIGUOVD, TNV MAEKTPOUOYVNTIKN
ouupaTdTNTO, TIG YEUDOELS K.0., EVO GTO TANIGLO TNG £peuvag GUUPAAAEL e BEHTO OKIUMV KoL
HETPNOEMV YO TNV OVOTTUEN TPOIOVIOV Kol TPAcveV  teYvoloyiwv. H avayvaopion tov
AKOONUOTKOD KOl €PELVNTIKOV £pyov omd TN Oebvn EMOTNUOVIKY KOwOTNTo KOOMG Kol 1
EUTLGTOCVVT|] KPOTIK®OV KOl OIOTIKOV QOPEMV GTNV TOLOTNTO TV TOPEYOUEVOV VIINPECIOV KaO10TA
ONUOVTIKT] TN OLVEWGPOPA, €VTOG Kol €kTOg ouvopwv, tov Epyaoctmnpiov o711 G0YYpoveg
TEXVOAOYIKES £EEMEELS KO TNV KOVOTOMAL.
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Abstract

In this paper we present the steps taken to define and formulate an open-source development team, PyLam,
and its imminent community, based on the Python ecosystem. We then introduce the team’s two main goals,
developing Python-based applications and educating the public about the world of programming, and
continue by describing our approach to carry out these tasks. We describe 4 of our fully functional open-
source application prototypes and explain and illustrate in detail the reasons that we chose open-source
development. Additionally, we investigate reasons why open-source development should be implemented by
any big corporations, programming communities and startups. We then proceed by analyzing the first actions
taken at an educational level with three of our events and evaluate the development work that has been
completed and the practical challenges that we faced. Furthermore, we clarify the steps that we took to create
courses suitable for high-schools students and how we enhanced them to fit the needs of a university one.
Using statistics collected by these events we estimate an increasing enthusiasm about the team’s actions both
from the participants and from an academical standpoint with progressively more academics wanting to
contribute to the teams cause. Alongside with that we discuss about obstacles, barriers and practical
challenges that we faced during the organization of such events, such as participants attendance & absence
rates, multitasking and multi-class tutoring, last minute changes and more, while we attempt to figure out an
optimal solution for everyone. Finally, we discuss the outcome of our actions and examine possible future
paths that this academic open-source community can take, with some being but not limited to quarterly
events, branching out our headquarters to any city, organization or community that might be interested,
introducing interactive video-tutorials, initiating an technical blog and expanding our current list of open-
source applications.

Keywords: Python based development, open-source, education, programming community.

1. What is PyLam?

PyLam® is a group of tech-enthusiasts who would like to spread the joy of programming with
Python®. Our aim is to organize workshops that serve as an introduction to programming and share
our creations with the world. The workshops are focused mainly on high school students, without
excluding the participation of any other interested party, while our projects are of random nature.

Our Team started “locally” from the city of Lamia (where most of us reside), with the support of the
Computer Science Department of the University of Thessaly, and is willing to branch out to any
city, organization or community that might be interested.

2. Conception

The team was officially established on June 29", 2017, but the foundations were laid a few months
before that. A group of four people (Writer, Writer, Writer, Writer) began forming a small team
with the main objective being Game Development. The team was operating effective and was
highly active in that field, but the task of developing a game was quite time consuming when
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accompanied with the responsibilities of an academic student. Nevertheless, that spark of interest
was captured by both students and professors, Dadaliaris Antonios in particular. The team’s main
objective was reshaped to Python-based software development and educating future developers for
the python ecosystem. From that moment on the team was entirely focused on that cause, gaining
another 8 members (for a total of 12) till this day.

The main rules of contact and co-operation concerning the team were decided and implemented
during an initial 15-day period of relentless python programming during the summer of 2017, which
in term established closer relations between the members of the group and an impressive rate of
productivity.

3. Objective

Our team focuses on two main goals. Developing Python-based applications (either web or stand-
alone) and educating the public about the world of programming. At the same time, we try to
combine these two goals to produce applications for educational purposes. Finally, inspired
by Python and its community, almost all our work is open-source, freely available, and we intend to
keep it that way.

Currently we have 4 finished and fully functional application prototypes, named L.D.T®),
SortViz®, PdFinder® and PyVault ©.

Logic Design Tools is a toolset designed to assist students with their studies on the aforementioned
subject. More precisely, it can perform base conversions, express a number in any base, find the
complement of any number in any base, solve Karnaugh maps and execute the Quine-McCluskey
algorithm.

SortViz, a sorting algorithm visualizer written entirely on Python to explore, evaluate, understand
and explain a handful of sorting algorithms visually.

PdFinder, a simple utility for identifying locally stored pdf documents based on an advanced user
search query.

PyVault, a local encrypted computer storage designated for passwords. Additionally, it functions as
a modular password generator for the current society’s password standards.

Meanwhile the educational element of PyLam is initiating informational workshops, publicly
available to any interested party, free of charge, with various target-groups and numerous subjects,
from which we help individuals:

e Get the basic introduction to Computer Science

e Understand programming concepts ranging from basic to advanced

e Write their first applications in Python

e Acquire an informal mentor-partner for their future programming endeavors

e Establish an active relationship with an open academic python community

4. Open Source — What, Why and How?

The term “Open Source Software” refers to any software that its source-code is publicly available
for anyone to read, inspect, modify, share and enhance.!”)

We choose to opt in for open-source development for the same reasons as other big corporations,
programming communities and startups do. That means Learning and Teaching, Security, Stability,
Quiality, and Transparency.
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“Open Source Software” serves as a great starting point for both learning and teaching. By making
our work open-source we provide to anyone, free of charge, the ability to read and modify the
source-code of our programs. As such, students, and any other third-party, can study it and learn
new techniques that enhance their codes readability, modularity and versatility. At the same time,
we endorse commenting and critiquing our software since, being ourselves students, it will help
improve our works, our techniques and code. “Open Source Software” is built to improve a
person’s programming skills and that’s why we, and you, should use it.

Security is also one of the major reasons why we chose open-source. Any software developed is
guaranteed to have a few, to say the least, bugs and issues, some of them more severe than others.
By developing software that its source-code is publicly available, someone might spot and correct
errors that the original authors of a program might have missed. And because the open-source
community is practically gigantic, bugs and issues are resolved faster, and updates & upgrades are
rolled out more frequently.

“Open Source Development” is more likely to be stable than “Proprietary Development”. By
publicly distributing the source-code to millions of people it is certain that this software will
disappear, even if the original author of it abandons it. This can reassure programmers and non-
programmers alike that the software will never ‘magically disappear’.

By having a plethora of people inspecting, sharing and enhancing the open-source code, quality and
transparency is also promoted, if not assured. Quality, since people depend and commit to enhance
the software, and transparency by people who inspect and point out inaccuracies or even bad &
harmful program executions.

Finally, “Open Source Development” serves as blueprints, recipes and rules that help us shape the

way we think of what “good coding standards”, “good code”, “readable code”, “secure code” is. It
helps the community set the standards for any application and continuously improve it.

S. PyLam’s Seminars

PyLam’s first year was kicked off with 3 Seminars. Two Workshops targeted towards high school
students and one crash course for university undergraduate students, all of which took place at the
Computer Science Department of the University of Thessaly which is located at Lamia.
The general statistics of all the events can be seen at the table below.
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Table 1: Seminar Statistics

Seminar 1* Workshop 2" Workshop Crash Course
Participants (Registrations) 48 92 40
Attendants 37 54 40
Brought Laptops 22 24 N/A
Males 21 23 25
Females 16 31 15

The first workshop, “Python: The Basics — Volume 1 —, was targeted directly for 2" year high
school students. We began investigating the generic knowledge of Computer Science for the
specific target group by studying the curriculum of that year, which was released officially by
Greek Ministry of Education®®. After the careful assessment of it, we designed a course that
covered information about both basic computer usage and basic programming knowledge. More
specifically, the course contained:

e Introduction to Computer Science

e Introduction to programming fundamentals
e History and usage of Python

e Writing and developing your first program
e Variables and User Input

e Basic Operations

e Loops and Decision Making

e Lists

When the course syllabus was finalized, we informed the involved parties accordingly. Schools
were approached by the Greek Secondary Education Administration Fthiotidas®, while we chose to
inform the students in person during their classes with the consent of each high school’s principle.
A total of 6 schools were visited of which we received almost 50 registrations. That exceeded our
initial expectations, and as a result we had to repeat the course in two separate labs to facilitate all
the students enrolled. The course lasted 6 hours, as planned, but we were pleasantly surprised when
an additional half hour was requested to answer more advanced questions and provide general
guidance concerning how to use their acquired knowledge in their future.

1*Workshop Participants
11 B Attendees

Absent

Fig. 1: 1% workshop participation statistics

Based on the aforementioned growing interest we decided that coming back with a 2" workshop
would be a good idea, and that is what we did. We had two choices. Either revise the 1% workshop,
improve it and represent it to new audiences, or to continue from where we left off with the
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previous audience plus any other new member interested. After careful examinations of what could
be gained by each choice, we decided to go with the second one and continue from where we left
off. Since the workshops were open to anyone, this time we began with a simple disclaimer, that
this workshop contained more advanced concepts and quite more complicated code and as such it
was not aimed for beginners, to whoever was interested to take part. Once again though the
registrations caught us off guard and we had to alter the plan slightly to make everything work. This
time we received 104 registrations. As such we crafted the following course:

e Revision of what was presented on the 1% Workshop
e Tuples & Dictionaries

e Functions & Functional programming

e Introduction to Object Oriented Programming (OOP)
e Managing Exceptions

e Exercise: “Let’s make a calculator!”

e Hands on Practical Python Applications

2 Workshop Participants

B Attendees

Absent

Fig. 2: 2" workshop participation statistics

One of the most challenging things that we faced in this workshop was the parallelism of the course.
Half of our members were deemed speakers, with two more acting as a backup, while the rest were
considered “Lab assistants”. The timing was critical, everything had to be right, and luckily
everything was. The end of the workshop was once again accompanied with another half an hour of
advanced questions.

Our last seminar, “Python Crash Course”, was designated entirely for university undergraduates and
took place early March. Due to the fact that it was a crash course and not a workshop, everything
was simpler and easier to manage than the previous events. Since the target group was also
undergraduates with previous knowledge on at least one programming language, we managed to
skip a lot of the basic concepts and go directly into Python’s language syntax. We managed to cover
both of the courses that were taught to the high school students and at the same time dive deeper
into the Python language exploring concepts such as:

e Magic Methods

e Object Lifecycle & Garbage Collection
e Decorators & Properties

e Modules

We also managed to do multiple live demos of third-party known libraries and software developed
by the whole team, such as:
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e Logic Design Tools®
e SortViz?

e SublimeText Romanize Script™®

e Django — Mozilla’s Library Example™
e Face Recognition®?

e Game Agent Framework - Serpent Al

In conclusion we were able to bundle all of that in a single seminar that took no more than three
hours to complete.

For every event mentioned above we designed the appropriate wallpapers and banners that were
consequently placed throughout the university campus and in every school of the district. There was
also a unique “Event” posted on social media for each event individually. Specifically, we managed
to establish direct communications with the participants through their social media accounts, email,
phone or sms, all of which were given to us with their own permission. Finally, all the workshop
participants were awarded with a Certificate of Participation by the Computer Science Department
of the University of Thessaly.

6. Organization Obstacles & Barriers

Although all the seminars were completed successfully we think that there is still room for
improvement. But in order to solve a problem one has to realize that a problem exists, and we did
that by collectively looking at the statistics that were gathered from all the events.

Participation was always high in demand, but we realized early on that the actual attendance
differed from the participation by some amount. Specifically, in the 2™ workshop, around 40% of
participants couldn’t attend the event for various reasons. Although in most of the events that
percentage is low, we strongly believe that it should be eliminated. That is because at some point
we had to reject applicants due to the limited space that we had, which came untrue after some
participants failed to attend. We need to find a way to improve our communication with the
participants in order to achieve the optimal attendance. There is no need for anyone to be left empty
handed, even if that means sending last-minute invitations.

Seminar multitasking was also a problem we faced. We often had to teach the same course in
multiple classes at the same time. That didn’t let us achieve our initial goal of having multiple
instructors and a lot of “Lab Assistants” (1 per 8 students). As such we were left with the following
options:

e Split the seminar into consequent days, which would help us achieve the initial goal, but
would be more tiring to both us and the participants.

e Have three instructors that would teach the course in parallel, which would have left us with
up to nine assistants, but it would cause immense exhaustion to the instructors and could
also potentially tire the participants.

e Have six instructors and up to six assistants, teaching in parallel the classes.

We chose the last option, but we are still looking for an optimal solution to this problem, one that
neither exhausts the speakers nor the participants.

Last minute changes were unavoidable. Whether that was making a new addition to the course
syllabus, removing a page from the presentation or simply changing an image, last minute changes
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always lead to some mistakes. We are actively looking for more effective ways to reduce such
occurrences and make sure that everything is running smoothly before the actual presentations.

Finally, even though we had established backup plans to manage time efficiently, time always
seems to sneak up on us. Due to the constant interaction with the participants, we sometimes had to
delay parts of the course. That led to conflicts concerning our multiprocessing approach. We had
planned to quickly resolve such problems by carrying out “emergency breaks” to some classes so
the whole program would automatically be “re-synchronized”. We believe though that this
technique can also be improved and give us additional flexibility when it comes to time
management.

7. Future Plans & Conclusions

From the conception of PyLam, all the way till now, PyLam had a great run and we plan into
evolving it into something greater. We are regularly planning meetings in order to assess of what
we have done, what we can do and what will we do in short term and long term.

First of all, we are planning to release a more interactive website for PyLam (http://pylam.gr). We
want to honor the team’s slogan “THE Group FOR Pythonholics” and as such we are looking for
ways to incorporate the existing theme of the site “Who/What is PyLam?” with the following
subjects:

e How can someone become a Member?
e What does it take to become a Pythonholic 42
e How can someone contribute to the open-source community?

We are also planning on releasing a small weekly blog and monthly newsletter that contains, but it
is not limited to:

e Python notable modules
e Tips & Tricks on how to improve your developer life
e The most hot, important & critical Computer Science News

After countless of conversations we are also planning to revise and finalize the 2 Workshops as well
as the crash course and schedule at least 2 complete workshops for the high school students, and at
least 1 crash-course for the academic students yearly. On top of that we are also planning to do a
few one-time events that we cover more advanced Computer Science problems such as a full guide
developing a Website from scratch (from the first line of code all the way to hosting it on the
internet), introduction to advanced development tools such as Version Control Systems &
Continuous Integration software, and even writing a small Python console-based adventure game.

After some debate we also considered important to form a new Python seminar dedicated for adults
without knowledge to Computer Science since it can be essential in some parts of their life and to
help them quick-start a life of a developer.

Branching outside of Lamia is also critical to us. We are always looking for opportunities to share
the knowledge with anyone interested and we find that organizing workshops outside of our
hometown is critical.

Plans for quick, and if possible interactive, video-tutorials about the Python programming language
and other important development tools are also being made. This way we plan to make that
knowledge more accessible to any party interested.

- 929 -



Brainstorming happens frequently on PyLam and as such we have multiple ideas for Web &
Software applications to be developed in the near future. We are planning to release more than 4
complete projects at 2019 alone.

Finally, as we are following a non-profit scheme it is also important that we establish good
connections and partnerships with multiple companies to allocate more resources, so we can
increase the effectiveness and productivity of the team.

Evidently, the initial effort of the team has assisted the participants in understanding computer
science and programming terms, as well as set a path for their future endeavors, based on their
testimonials. It is also clear from the aforementioned statistics that there is a continuously growing
interest for the team’s events. PyLam has been settled and is fully operational with a team of 12
members. There is also a notable enthusiasm about the team’s actions from an academical
standpoint with progressively more academics wanting to contribute to the teams cause.
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