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NEPIAHWH

JAUEPQ, Ol YAWOOEC KAl TO. CUCTHUATO OTTIKOU TIPOYPAUUATIOMOU £lval Ta TLo
SnUodIA\l ouoTAMATA Yl M  EMOYYEAUOTIEC TIPOYPOUMOTIOTEG.  ApXLKA
eudaviotnkav ylo eKMALSEUTIKOUG OKOTOUG, WG TELPOUATIKA €pyaleia Tou
evBappuvouv ta TadLA va Tpoypappaticouv Tavidia pkpAg KAlpakag. Ta
EPYOAELQ OTITIKOU TIPOYPOUHATIOMOU OTIG UEPEC MOG OVTIUETWTovVTal OAo Kot
TIEPLOCOTEPO WC TIPOYPAUUATA TIOU HUIOPOUV va. TIPOOHEPOUV TILO LOXUPEG KOl
EUEALKTEC SuvaToTtnNTEC SLapOPPWaONG, TTPOCAPUOYNG KAL EMEKTOONG OE XPHOTEC TWV
OUOTNUATWY AOYLOUIKOU, HEOW TNG €AEYELUNG SuvaTOTNTOG YLO TIPOYPAUUATIONO
mou Baoiletal otnv e€aywyr AELTOUPYLIKOTNTAG TOU E€KAOCTOTE CUOTNHATOG. M
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TETOlA TIPOCEYYLon €xeL &N edapuootel oe Slddopa cuoTrpaTa HEYAANG KALLAKOG
Héow mMAauoiwv §€oung evepyelwy, aAAd e§akoAouBel va armeuBUVETAL TIEPLOCOTEPO
O£ EMAYYEAUQATIEG XPOTEC KAl £lval TIOAU QTTALTNTIKY YLO TOV YEVLKO TEALKO Xprotn.

JUVOALKQ, OTNV TaxEwc avaduopevn emoxn Kn npoypappatiotwy (EUD) n utoBétnon
YAwoowv ontikou mpoypappatiopol (VPL) paivetal o eAndodopa amod note. Ztnv
TMPAYUATIKOTNTA, N eupeiat Stadoon Twv TexvoAoylwv yla To Sladiktuo Twv
TIPOYHATWY €XEL BEoEL TNV avamtuén edappoywyv amd Un MPOYPAUUATIOTEG WG TO
oxnua ywa va. LAoEEVAOEL TIC AQUENUEVEG OUTALTIOELG Yot £EUTIVOUG OLUTOUATLOMOUC.
ZUYKEKPLEVA, O TOpEaG Tou Sladiktiou twv mpaypdtwyv (loT) e§akolouBel va
OVTIHETWITIlEL XouNnAR eumoplky amodoyn, KatL mou amodibetal otn xaunAn
SNUOTIKOTNTA TWV HOVOALBLIKWYV Kal OAa o€ €va AUcewv. Elval oadég OTL umapyeL pia
TAON TPOG TIG TILO EUEALKTEG KOl OVOLXTEG UTIOSOUEG TIOU oL TeAKOL XpROTEG va
UITOPOUV VOl TIC TIPOCAPUOCOUV OTIC TTPOCWTTILKEC TOUC OTTALTIOELG KOL AKOWN KOl Vol
TIC cUVOUACOUV LECA ATIO VEOUC TPOTIOUC LIE TIPOCAPLOCHEVOUGC TIPOYPAUUOTIOLLOUG

TIPOCWTILKOUG QLUTOLOTIOUOUG.

Qot600, oL UTIAPXOUOEG YAWGOOEG OTTIKOU TIPOYPOAUUATIONOU urooTnpilovtal anod
TOAU TipwToyova Kal ¢ptwxd ovvola epyodeiwv, Xwplg TNV £€vvola €VOg
olokAnpwuevou mepBaAroviog avamrtuéng (IDE) mAnpoug kAlpokag pe OAa Ta
EYYEVWC amattovpeva cUVoAa epyaAeiwv uPnAng moldtNTaC. YO AUTHV TV £vvola,
ol Aettoupyieg mou Aeimouv Ba mpémel va eotialouv SLAITEPO OTNV TIPAYHUOTIKN
BeAtlotomoinon tng Sladkooiag TPOYPOUMATIONOU YL KN TIPOYPAMUOTIOTES,
TIPAYHO TIOU ONUAivVeL OTL O KATOTTPLOUOC TNC TUTIKNAC Asttoupylkotntac IDE tou
ETAYYEAUATIKOU TOMEQ QvATITUENG AOYLOMKOU €lval QVEMOPKAG Kal HAAAOV

oKaTAAANAOG.

o Tov oKOoTtO aUTO, WG KEPOG AUTAG TNG SLatplPrg BEToupe pia peydAn mpokAnon:
Vo OPlOOUUE, VO QVOMTUEOULE KOl VO EMILKUPWOOUUE O £VaV TIPAYUATIKO Kol
QTTALTATLIKO TOMEQ TL Oa TTPEMEL va IPOOHEPEL EVOL OAOKANPWLEVO GUVOAO EpYOAEiwV
yla avamtuén edappoywv amd pUn TPOYPUMUATIOTEG. T TMAaiola autd, n
MPWTOPXIKA TPOKANON nNtav n avamtuén &vog mAnpoug IDE yua  OmTKO
TIPOYPOUMOTIONO, Kave va  ¢dlhofeviioel  OMOLOSATIOTE  CUVIAKTIN  OTITLKOU

TIPOYPOAULOTIOHOU. TNV CUVEXELD, N €PEUVA HOC, EUDAVIOE Kal UTIOOTNPLEE Evav



oplOuo amnod Baoikolg kKAASoUG ota TAaiola EpyOAElWV TIPOYPOUUATIOHNOU VLA LN
TIPOYPOUMOTIOTEG Ta omoiat kal oxedidotnkav, uvAomowiOnkav Kkat eAéyxOnkav
TANPWC oTa MAaiola Tou oAoKANPwWHEVOU TEPIBAAAOVTOGC OVATITUENG YLl OTTTLKO
T(POYPAUUATIONO: (i) umoBonBouuevn Siayeipion Epywy, (ii) epyaldeio ouvepyaoioc
ota nAaiola t™n¢ enséepyaoiag KoL ToU EVIOMIOUOU o@aAuatwy kol (iii) avouytol

Sladpaotikol mpooTiBEpevoL TOUELG EpapUoywV.

ZUYKEKPLUEVA, O POAOG TWV TPOOTIOEUEVWY TOMEWY Elval TOAU KPLoLWOG, TOAU
TIEPLOCOTEPO ATO OMAQ TIOKETAL ETIEKTAONG, HE OKOMO TOV EUMAOUTIOHO TNG
Sladpaotikng Aettoupykotntag tou IDE pe emutAéov Suvatdtnteg avamtuéng mou
tatplalouv BEATIOTO O £vaV CUYKEKPLUEVO TOHEN edappoywy. Auth n évvola lvat
VEQ YL T EPYAAELD yLOL LN TIPOYPAUUATIOTEG, XWwPLG avtioTolxnon ota mapadootokd
OAOKANPWHEVQ TIPOYPOAULLOTIOTIKA neplBarovta yla ETOYYEAUQATIEG
TIPOYPOULOTIOTEG, KOL OTOXEVEL VA OVTILETWITIOEL TNV EYYEVH TIOAUTIAOKOTNTA TWV
TOHEWV £POPUOYWV Ylo TA EPYAAElQ yla HN TPOYPAUUATIOTEG AOYyW TwWV
€€ELOIKEVUEVWY LOVTEAWV TIPOYPAUUATIOHOU Kot Twv BLBALoOnkwv mou eivat oAU
SUokoAo va Slaxelplotouv Xwplic emumAéov epyaleloBnkes mavw amo to IDE. MNa va
SOKILACOULE KO VO ETILKUPWOOUE TNV TIPOTACH HAG, EXOULE OVATTTUEEL, TTAVW ATt
TO OAOKANPWUEVO TEPIBAANOV OMTIKOU TPOYPAUUATIOMNOU, €va TIANPEC TPOCOETO
TOpEQ edappoync yla To SLadiKtuo Twv mpaypatwy, mou nepthapBavel éva moAv
TAOUGLO SLadpaoTikO oUVOAO epyaleiwy, yla UTTOOTAPLEN TWV 1N TIPOYPOLUUOTLOTWY
£TOL WOTE VA TOUC evOapPpUVEL va TPOYPOUUATIOOUV TOUG TMPOCWIILKOUC TOUC

€EUTVOUG LUTOUATLOMOUG.

EruBAEnwv: KaBnyntng, Avtwvng ZaBRidng

ABSTRACT

Today, visual programming languages (VPLs) are the most popular programming
system for non-professional developers. Originally, they have been introduced for

teaching purposes, as experimental tools encouraging children to program small-



scale games. Nowadays, they are increasingly treated as instruments that can give
more powerful and flexible configuration, customization and extension features to
the end-users of software systems, through controllable programmability relying on
some exposed underlying system functionality. Such an approach has already been
applied within various large-scale systems via scripting frameworks, but is still

targeted to more professional users and is very demanding for the general end-user.

Overall, in the rapidly emerging era of end-user development (EUD) the adoption of
VPLs seems more promising and hotter than ever before. In fact, the broad
proliferation of Internet of Things (loT) technologies has set end-user development
as the vehicle to accommodate the increased personalization demands for smart
automations. In particular, the loT domain still faces a low commercial acceptance,
something attributed to the low popularity of monolithic and all-in-one solutions. It
is clear that there is trend towards more flexible and open infrastructures that end-
users may directly tailor to their individual requirements, and even functionally

combine into new ways with custom-made programmable personal automations.

However, the existing VPLs are supported with very primitive and poor tool chains,
missing the notion of a full-scale integrated development environment (IDE) with
all the inherently required high-quality production toolset. In this sense, the missing
features should be explicitly focused on genuinely optimizing the end-user
programming process, meaning the mirroring of typical IDE functionality of the

professional software development domain is insufficient and rather inappropriate.

To this end, as part of this thesis we set one grand challenge: define, develop and
validate in a demanding real domain what an integrated toolset for end-user
development should offer. To this end, the primary technical challenge has been the
development of a full-scale IDE for VPLs, capable to accommodate and host virtually
any VPL editor. Then, our research has revealed and supported a number of primary
disciplines in the context of EUD that we have fully designed, implemented and tested
in the context of our IDE: (i) assisted project management, (ii) collaborative editing

and debugging, and (iii) open interactive domain plugins.



In particular, the role of the domain plugins is very crucial, far more than mere
extension packages, with the purpose of enriching the interactive IDE functionality
with extra development features optimally suiting a target domain. This notion is
novel to EUD, with no counterpart in traditional IDEs, and aims to address the
inherent complexity of domains for EUD due to the custom programming models and
libraries that are very hard to manage without extra toolboxes on top of the IDE. To
test and validate our proposition we have developed, on top of our IDE, a complete
full-scale 10T plugin, including a very rich interactive toolset, for EUD support of

personal smart automations.
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