npPoOz
1) OAa ta péAn AEN tou TuApatog EmotApng YoAoyLlotwv

2) Tou¢ ekmpoowmou¢ Twv Merantuyiakwv ¢ortntwv Ttou TpRpato¢ EmotApng
YnoAoylotwv

3) Tnv Entapeln E€etaotikr) Enttponn

4) OAa ta péAn tng Naveniotnuiaking Kowotntog

NpookAnon os Anupdcia Napouoioon tng ASakTopLkrg AlatpLBrg Tou

K. AoTEpLou Aswvidn

Tnv Aeutépa, 4 AskepPpiov 2017 kat wpa 13:00 otnv aiBouca TnAediaokedng K206 tou
Tunuatog Emotung YmoAoylotwyv tou Mavemiotnuiov Kpntng oto HpdkAelo, Ba yivel n
Snuoolwa mapouocioon Kot umoothplEn g Awdaktoplkng Awatplpng tou umoyndiou
S18aktopa Tou TUNUaTog Emotng YroAoylotwy K. Actéplou Aswvidn pe B€pa:

“ Aml-Solertis: Aradwtvakn MAatdoppa YrootnpEng EEunvwy Zupnepipopwv os
NeppdArovra Ataxutng Nonpooivng”

“Aml-Solertis: Online Platform to Support Intelligent Behaviors in Ambient Intelligence
Environments”

NEPINAHWH

H Awdxutn NonuoouUvn (AN) opapatiletat meptpaAlovta oto omoia n texvoloyia kat ot
mAnpodopieg «péouv» oOuVEXWE, Kal T ¢GUOLKA OvTiKeipeva eival emovénuévo e
UTTOAOYLOTIKY] TEXVOAOYLOL WOTE va UMopoUV va eMKovwvolv, va avtaAAldooouv dedopéva
Kal va ouvepyalovtal pe €vov «eudun» TPOTo, SnNULOUPYWVTAG £TOL €va SLEUPUPEVO
UTTOAOYLOTLKO ToTI(O, 0TO omoio n €upeon aAAnAeniSpaon Kat n SLapkng cuvepyacia Letafu
TOU TEPLBAANOVTOC KaL TWV XPNOTWV EMITPEMOUV TNV UTTOAOYLOTLKN UTIOOTAPLEN KABNUEPIVWV
Spaoctnplotitwy. H Alaxutn Nonpoouvn anoteAetl pia paydaia avamtuooopevn OLKOVOULA N
orolar mpoPAénetal va au€nbel ekBetikd ota emopeva xpovia. Qotoco, ta Siadopa

ocuvothuata AN Ba mpémel va HUmopoUv va Tmpoypappotifovtal €UKOAd, WOTE va



UEYLOTOMOLIO0UV TNV QMOTEAECUATIKOTNTA TOUG, TNV EMEKTACLUOTNTA TOUG KOL TNV

T(POCOPOCTIKOTNTA TOUG OTLG AVAYKEG TWV TEALKWV XPNOTWV.

Mpog autnv tnVv katevBuvon, n mapovuoa SlatpLPn MPOTELVEL TNV TEXVOAOYLKA MAATOpuO
Aml-Solertis, n omola eMITPENEL GTOUC XPHOTEC TNG va KaBopioouv TV «eudun» cupumneptdopd
tou meplfarlovtog¢ AN, SnuUoUpywVTAC HIKPO-Tipoypappata (Aml scripts) pEéow pLag
SLOSIKTUOKAG TPOYPAUUATLOTIKNG TTAaThOppag (Aml Solertis Studio) kat evdg cuvodeuTikoU
Pndlakov Bonbou (chat-bot agent). Emunpdobeta, pio mAnpng covita epyaleiwv SLeUKOAUVEL
v Slaxelplon, ToV MPOYPAUUATIONO, TOV EAEYXO KOl TNV TAPOKOAOUONON GE MPAYUATIKO
XPOVO TWV ETMIUEPOUC UTOSOUWV TOU OUVOALKOU TieplBaAlovtog AN (Y., UTNPEOCIEG,

OGUOKEUEG, AOYLOULKO, KATL.).

Ao texvoloylkng okoriag, n mAatdopua  Aml-Solertis: (o) mpoteivel éva uBpLdKO
TPWTOKOAAO ETUKOWVWVIOG TO omoio umootnpilel T000 cUyxpovn 000 Kal aolyxpovn
oAAnAemtibpaon (m.x. events) petafd Twv Sladopwv cuotnUatwy, (B) EVOTMoLEL TOV OPLOMO
KOLL TNV ELOAYWYN VEWV CUCKEU WV, UTTNPECLWY KoL AoyLopLKoU ave€apTATWG Tou TUTIOU TOUG,
(y) OleukoAUvel TNV EVOWMATWON KOL XPAON ETEPOYEVWV UTNPECLWY HECW EVOG
T(POTUTIOTOLNEVOU - KL TRUTOXPOVA TEXVOAOYLKA aveEdptntou (agnostic) - pnxaviopou, (6)
TAPEXEL €va oUCTNUO HLKPO-TIPOYPAHATIONOU (scripting) mou emutpémnel TNV SUVAULKA
TipocapUoyn Kal €Aeyxo thg ouumepldopdc Tou cuvoAlkol meptBaliovtog AN, kot (g)
TIPOOGDEPEL L0 TTPOTUT TPOYPOMUUATIOTIK BLBALOOAKN £pyaAeiwv Tpog TOUC TEALKOUG
TIPOYPOUUATIOTEG ylot TNV OleukOAluvon Ttoug (ry. 6eSopéva KalL LOTOPLKO XPNHong,
avtileTwrion «BAafwv» O TPAYUATIKO XPOVO, KOTOVEUNHEVOG XWPOC amoBbrikeuong

SebopEvwv).

ATO TN OKOTLA TwV XPNOoTwv tou, To Aml-Solertis Studio amoteAsl éva AladiKkTuako
MepBdarlov Npoypappatiopol (Integrated Development Environment (IDE)) kot éva Kévtpo
Awaxeiplong to omoio pmopei va xpnotpomnotnBel wg epyaleio «dnuloupyiag kot oxedlacuou »'
EUMELPLWVY XpNong oe TeplaArlovia AN. ZuyKekplUéva, To MepLBAaliov: (a) umootnpilel Toug
TIPOYPOUUATIOTEG KaO' OAn TtV SLApKela avantuéng evog Likpo-mipoypaupatog AN, (B)
ETUTPETEL OTOUG XPNOTEG VA EEEPEUVIICOUV KL VO TIPOCOPOCOUV [LKpO-Tipoypappata AN
OTLG SLIKEC TOUG TIPOCWTIILKEG AVAYKEC ) VO OVATTTUEOUV VEEC KOULVOTOUEG EGOPHLOYEG LECW EVOC
dW\ikoU mpog TOUG XpriotnG mepLBAAAovtog Tpoypappaticpol, (y) amAomolel Tov
EVTOTILONO, TOV OPLGMO Kot TV Staxeipion untnpeowwy AN, (8) dnuloupyei mpdtuna project
skeletons  kat@AAnAa ywa meptBariovta AN, (g) mopéxet TOANUIAEG €VOAANOKTIKEG

ovanopactacel, (ot) mpoodépel Pacikég umnpeoieg testing, (n) SieukoAlvel Tnv



cuvepyaoia LeTal Twv Xpnotwy, () umofonbd o MpaypaTkd XpOvo TNV SLaxeiplon evog
nepLBaiAovtog AN, kat (1) etodyel Tov PndLako Bonds tou Aml-Solertis otnv popdn evog
chat-bot, ou ypnolponotei puoikn yAwooa yla va avtaAAGOOEL LNVULOTA LE TOUG TEALKOUG
XPNOTEC WOTE va Toug Bonbrosl va ekteAécouv dladopeg Baalkég epyaaieg Slaxeiplong n

T(POYPOLULULATIOUOU.

AEgeLg KAsldLa: Aldyxutn Nonpoaouvn, Npoypappatiopog Xprnotn, AMnAsnidpacn AvBpwrou-
Yriohoylot, Mpoypappatiotiky Ymodour, Opydvwon MpoypapUaTioTIKWwY JUCTNUATWY,

Texvohoyla Aoylopikou.

EruBAEnwY: KaBnyntng, Kwvotavtivog Ytedpavidng

ABSTRACT

Ambient Intelligence (Aml) envisages that technology and information flow around the
physical environment, and objects, are enhanced with computer technology to communicate,
share information and collaborate with other technological devices in an intelligent fashion,
thus forming a ubiquitous and pervasive computing landscape, where implicit interaction and
continuous co-operation is becoming the norm of computer supported activities. Aml
constitutes an emerging market that is forecasted to exhibit exponential growth in the
forthcoming years. Yet, Aml systems can only maximize their efficiency, extensibility and

adaptation to the needs of their users, if they are programmable.

This thesis proposes the Aml-Solertis framework which empowers users to create
behavior scenarios in Aml by reviewing and modifying the “high-level business logic” of an
intelligent environment through an advanced programming platform and an accompanying
chat-bot agent. In addition to the framework, the Aml-Solertis Studio offers a complete suite
of tools allowing management, programming, testing and monitoring of all the individual
artifacts (i.e., services, hardware modules, software components, etc.) of the overall Aml

Environment.

From an engineering perspective, the Aml-Solertis framework: (i) introduces a unified
Hybrid Communication protocol which supports synchronous, asynchronous and event-
based communication, (ii) unifies the definition and introduction of new devices, services and

software components, (iii) facilitates the integration and usage of heterogeneous services in



a standardized - yet agnostic - manner, (iv) delivers a scripting mechanism that can
dynamically adapt the execution flow and govern the behavior of the entire Aml environment,
and (v) offers a standard library of tools (i.e., Analytics and History, Fault Tolerance, Storage

Management, Common Utilities) that developers can use.

From a user perspective, the Aml-Solertis Studio constitutes a web-based Integrated
Development Environment (IDE) and Control Center that can be used as a creative tool for
designing user experiences in intelligent environments. In particular, the studio: (i) supports
the entire development life-cycle of an Aml system, (ii) empower users to explore and adapt
software to their personal needs — through a user-friendly scripting environment - or develop
new innovative applications, (iii) simplifies service discovery, definition, and management,
(iv) scaffolds typical designs, (v) offers multiple visual representations, (vi) provides testing
facilities, (vii) facilitate collaboration between users, (viii) assists real-time management of
the Aml environment, and (ix) delivers an Aml-Solertis virtual agent in the form of a chat-
bot, that can communicate with the end-users via a natural language textual interface in order

to help them accomplish numerous orchestration-related tasks.

Keywords: Ambient Intelligence, Ubiquitous Computing, User Programming, Programming
Frame- work, Computer systems organization, Human-centered computing, Software

engineering.
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