COURSE OUTLINE

GENERAL
SCHOOL | ENGINEERING
ACADEMIC UNIT | CEID
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | CEID_NE576 | SEMESTER | Spring
COURSE TITLE Ubiquitous Computing
INDEPENDENT TEACHING ACTIVITIES
, , WEEKLY
if credits are awarded for separate components of the course, e.g.
, , TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
2(1), 1(le),2(le) 6
Add rows if necessary. The organisation of teaching and the teaching Total | 6
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised
general knowledge, skills development

Skills development

PREREQUISITE COURSES:

“Computer technology and programming” (NY131), “Object-
oriented programming” (NY134), “Introduction to Algorithms”
(NY205), “Data structures” (NY233), “Databases” (NY334),
“Computer Networks” (NY387), “Programming and Systems in the
World Wide Web” (NY538)

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

Greek. The course can be offered in English if foreign students are
attending

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

Yes (English)

COURSE WEBSITE (URL)

Not yet defined




LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the
students will acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications
Framework of the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix
B
e Guidelines for writing Learning Outcomes

At the end of this course, students will have developed the following knowledge, skills and
compentencies, being able to:

Meta to mépag tng Stdaokaliag, ot pottntég Ba €xouv avarmtUel TLG TMOPAKATW YVWOELS, Se€LOTNTEG
KOl LKOVOTNTEG, SUVAEVOL VAL

o Define the scientific field of Ubiquitous Computing

e Categorise the sub-fields of Ubiquitous Computing according to the levels of user and device
mobility and embeddedness

e Understand the interdisciplinary nature of Ubiquitous Computing

e Describe the fundamental scientific disciplines that contribute to Ubiquitous Computing,
inside and outside the field of Computer Science.

e Analyze the intricacies of Ubiquitous Computing System requirements in various application
domains.

e Design architectures and models of Ubiquitous Computing Systems including devices,
communication networks, architectures and distributed computation and resources (e.g.
Internet of Things, Cloud/Fog/Edge computing).

e Develop Ubiquitous Computing Systems that utilize methods for data acquisition (including
sensors) and data analysis (e.g. through signal processing, statistical analysis and machine
learning) to build Context Awareness.

e Understand the fundamental principles of implicit and explicit interaction between humans
and Ubiquitous Computing systems

e  Evaluate interactive Ubiquitous Computing systems using appropriate research methodology
and statistical analyses.

e Assess the importance of professional and societal issues in the application of Ubiquitous
Computing, relating to ethics, privacy, conformance to national and international guidelines
and legislation, data integrity, trust, objectivity and transparency in algorithms.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the
Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary Respect for difference and multiculturalism

technology Respect for the natural environment

Adapting to new situations Showing social, professional and ethical responsibility and
Decision-making sensitivity to gender issues

Working independently Criticism and self-criticism

Team work Production of free, creative and inductive thinking
Working in an international environment ...

Working in an interdisciplinary environment Others...

Production of new research ideas ...

Search for, analysis and synthesis of data and information, with the use of the necessary technology
Working independently

Team work

Generation of novel research ideas

Criticism and self-criticism

Production of free, creative and inductive thinking




SYLLABUS

The course contains the following thematic areas relating to the theory of Ubiquitous Computting

The concept of Ubiquitous Computing: historic evolution, correlation with other computer
science and engineering disciplines, correlation with other scientific disciplines

Application domains for Ubiquitous Computing: Smart cities and environments, Ambient
Intelligence, Pervasive Healthcare, Pervasive Games, Mobile Commerce and Business,
Industrial Internet of Things.

Context Awareness and Computational Intelligence: Types of context awareness, methods for
context acquisition, machine learning and artificial intelligence for context awareness.
Architectures and models of Ubiquitous Computing: devices, network technologies,
architectures, Internet of Things, distributed computing, cloud/fog/edge computing.
Interacting with Ubiquitous Computing Systems: Implicit and Explicit interaction, multimodal
interaction, interactive system development, evaluation of interactive Ubiquitous Systems
Professional and Societal issues in Ubiquitous Computing: Ethics, privacy, conformance to
national and international guidelines and legislation, data integrity, trust, objectivity and
accountability of algorithms.

Further, the course includes the teaching of practical elements, in which students are expected to
undertake projects involving matters of design, development and evaluation of actual systems, based
on a range of technologies that may include the Internet of Things, distributed Machine Learning using
Apache SparkML/Storm/Kafka, Android and Mobile HTML5 applications, Arduino/Raspberry Pi sensing
devices etc.




TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory
education, communication with students

Course material and additional material will be provided through
the eclass system. Communication with the students will also be
managed through the eclass system, including use of forums

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of
bibliography,  tutorials,  placements,
clinical practice, art workshop, interactive
teaching, educational visits, project, essay
writing, artistic creativity, etc.

The student's study hours for each learning
activity are given as well as the hours of
non-directed study according to the
principles of the ECTS

Activity Semester workload

Lecture 3x13 =139
Seminar 1x13 =13
Laboratory exercise 2x13 =26
Self-study 3x13 =39
Study & analysis of _
bibliography 3x13 =39
Exa.m preparation week and 43 = 12
holiday week

Total 168

STUDENT PERFORMANCE EVALUATION

Language of evaluation: Greek
The course assessment includes
e Written examination including multiple choice question
and short answers to critical thinking questions (30% of
grade)
e  Project to design, develop and evaluate a complex
Ubiquitous Computing System (70% of grade)
The assessment criteria will be aannounced on the course website
(eclass)




ATTACHED BIBLIOGRAPHY

Recommended bibliography
e A Tafaldg, B. Kaoamdakng, ©. Xat{ndnuntpng, Kwntég Texvoloyieg, Ekd. NEéwv TexvohoyLwy,
2015.
o K. Xwplavomoulog, O Mpoypappatiopog tng Atadpaong, Kopdudatng, 2016
e J. Krumm, Ubiquitous Computing Fundamentals, CRC Press, 2016.
e S. Poslad, Ubiquitous Computing: Smart Devices Environments and Interactions, Wiley-
Blackwell, 2009.
e M. Jones, G. Marsden. Mobile Interaction Design, Wiley, 2005
e V. Tsiatsis, S. Karnouskos, J. Holler, D. Boyle, C. Mulligan, Internet of Things 2™ edition,
Elsevier, 2018
e B. Di Martino, K-C. Li, L. T. Yang, A. Esposito (eds). Internet of Everything, Springer, 2018
e Freely accessible web resources, including
i. ACM Mobility Techpack https://techpack.acm.org/mobility/
ii. Android developers http://developer.android.com
iii. Arduino tutorials
https://www.arduino.cc/en/Tutorial/HomePage?from=Main.Tutorials
iv. Raspberry Pi tutorials https://projects.raspberrypi.org/en/projects/raspberry-pi-
getting-started
v. Interaction Design Foundation https://www.interaction-design.org/literature

Additional bibliography

Selected articles from related scientific journals and conference proceedings, including
e |EEE Pervasive Computing

Elsevier Pervasive and Mobile Computing

e Springer Personal and Mobile Computing

ACM IMWUT, MobileHCl, CHI, IUI, MU




NEPITFPAMMA MAOHMATO2

FENIKA
2XOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN HAEKTPONIKQN YNOAOTIZTQN KAI
NAHPO®OPIKHX
ENINEAO 2NOYAQN
KQAIKOX MAGHMATOZ | CEID_NE576 | EZAMHNO ZMOYAQN | EAPINO
TITAOZ MAGHMATOZ
Awdxutog YItoAoyLopog
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPITTTWON TTOU 0L TTLOTWTLKEG AOVAOEC ATTOVEOVTOL OE SLOKPLTA EBAOMAAIAIES
uépn tou padnuarog m.y. AleAéeig, Epyaotnplakéc AoKAoeLc KA. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC TOVELOVTAL EVIAIX YLt TO CUVOAO TOU UoINUATOG MONAAE2
avaypate tic eBdouadiaiec wpeg StéaokaAing kot To aUVOAO TwV AIAAZKANIAZ
TULOTWTIKWVY LoVadwV
Awaégerg, Dpovtiotiplo, Epyaoctiplo 2(A)1(D)2(EA) | 6
MpocVéate oepéc av ypelaotel. H opyavwon Stdaokadiag kat ot SYNOAO | 6
SL6AKTIKEG UETOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA
oto 4.

TYNOZ MAGHMATOZ | Avdrtugng Ae§lotritwy
YrnoBadpou , Mevikwv Vwoewv,
Emtotnuoviknc Meploxrg, Avamtuéng
Aeélotritwy

MPOAMAITOYMENA | ZUVIOTWEVN MPOATTALTOUEVN YVWON OO TO LadrpaTa:
MAOHMATA: | «Texvoloyia kot Mpoypoppatiopog Yrohoylotwy» (NY131),
«OVTOKEVTPLKOG Mpoypappatiopnog» (NY134), «Eloaywyr) otoug
AAyOpLBuoug» (NY205), «Aopég AsSopévwv» (NY233), «Bdoelg
AgSopgvwv» (NY334), «Aiktua Yriodoylotwv» (NY387),
«MpOYPAUUATIONOG Kat ZuaThata otov Maykoouto lotd» (NY538)

TAQZZA AIAAIKANIAZ kot | EANAnvikd. Mmopel va mpoadépetal atnv ayyAlk yYAwooa av
ESETASEQN: | umdpxouv 8i6ackopevol tng alhodarng

TO MAGHMA MPOZMEPETAI 2E | Nou (AyyAwkd)
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | Acev éxet kaBopuotet
MAGHMATOS (URL)




MAOGHZIAKA ANOTENEZMATA

MaOnolakd AntoteAécpata
Meptypagpovral Ta UadnoLlaKd AOTEAETUAT TOU UATIUATOG OL CUYKEKPUUEVES YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAArAou enutédou mou Sa AITOKTIGOUV OL (POLTNTEG UETA TNV ETLTUXN 0AOKApwaon Tou uadniuUaTog.

JuuBouleurteite to MNapdptnua A
o [eptypar tou Emunédou twv Madnotakwy AToTEAEoUATWY yia Kade éva KUKAO omoudwv aUupwva ue Miaioto
Mpooovtwv tou Eupwriaikou Xwpou Avwtatng Ekmtaidevong

o [lepypacikoi Aeiktes Emutébwy 6, 7 & 8 tou Eupwmnaikou MAatoiou Mpoocoviwy Aia Biou Madnang

kat Mapaptnua B
o [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeouaTwy




Metd to mépag tng Stdaokaliag, ot pottntég Ba €xouv avarmtUel TIG TOPAKATW YVWOELS, Se€LOTNTEG
KOl LKOVOTNTEG, SUVAEVOL VO

Opifouv to gniotnpoviKo medio Tou Adxutou YroAoylopou.

KatnyoplomotwoUv ta umo-riebia tou Awdxutou YmoAoylopoU oe ox€on Me Tta emimeda
KLVNTIKOTNTAG KOl EVOWUATWONG UTTOAOYLOTLKWY CUCGKEUWY KaL XPNOTWV GTO XWPO.
Katavoouv tn Stemotnpovikn ¢puon tou Awdxutou Yrohoylopou.

Avadépouv Ta BOOKA EMLOTNUOVIKA TeSla TIOU CUVELCHEPOUV OTO ALGXUTO YTMOAOYLOUO,
EVTOG KAL EKTOG TOU YVWOTLKOU QVTLIKELLEVOU TNG EMLOTANNG Twv YITOAOYLoTWV.

AvaAUouv TG (BLOUTEPOTNTEG TWV QITALTHOEWYV €PAPUOYWY OCUOTNUATWY  Aldxutou
YrnioloylopoU oe medila edpappoyng onwg: Evdueic moAelg kat neptpallovta, Meplppéovoa
Nonpoouvn, Yrootnpién Yyeiog, Awdxuta Naiyvia, HAektpovikd Eumdpio kat TuvaAAayeg, 4n
Blounyavikn Emavaoctaon.

XeSLAlOUV  OPXLTEKTOVIKEG KOL HOVTEAQ OUOTNUATWY Aldxutou YmoloylopoU Tmou
OUUTEPINOUPBAVOUV  CUOKEUEG, TEXVIKEG  EMIKOWWVIAG,  OPXLTEKTOVIKEG,  KOTAVOUN
UTTOAOYLOHWV KOL TIOPWV (TL.X. SLaSIKTUO TWV aVTIKELUEVWY, UTIOAOYLOTIKN VEboUG / opixAng /
OKMAG).

YAomotoUv cuotipota Aldxutou YTOAOYLOMOU TOU XPNOLUOTIOLOUV TEXVIKEG OVAKTNONG
nmAnpodopiag, cupmepthappavopevng kot mAnpodopiag and aledntipeg, Kal avaluong
mAnpodopiag (m.x. péow emefepyaciag ONUOTOC, OTATIOTIKAG OVAAUONG f UNXOVLKAG
padnong) ywa tn cuvBeon Emiyvwong MAaioiov.

Katavoouv TG BaotkEG apxEG EUUEDNG Kat ApeonG aAAnAenidpacng avOpwrwy Kot SLaxuTwy
UTTOAOYLOTLKWY CUCTNUATWVY.

AflohoyoUv aAAnAerdpaotikd SLaxuta UTIOAOYLOTIKA CUCTAMATA UE XPHoN KOTAAANAwY
EPELVNTIKWY LEBOSOAOYLWV KOl OTATLOTIKWY AVOAUCEWV.

Kpivouv tn onpaocio emayyeARLATIKWY KAl KOWWVIKWY {NTALOTO EPAPLOYNG TEXVOAOYLWVY TOU
Awdyutou YroAoyLopou, avadopikd pe tnv HOw, ISLwTikotnTa, ZUppopdwon Le EBVIKEG Kot
S1ebveic 0bnyieg kat vopobeoia, AtaoddaAion SeSopévwy, AELOTILOTIA — OVTIKELUEVIKOTNTO —
Sladavela — Aoyodoaia aAyopiBuwv.




Fevikég Ikavotnteg
AauBavovrag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETTEL VO EXEL QTTOKTITEL O TITUXLOUXOG (OTTWGE QUTEG QVaypapOVTAL OTO
Mapdptnua AutAwuartoc kot napatidevral akoAdovdwe) o€ moLa / TOLEG QTG AUTEC ATTOOKOTEL TO puadnua;.

Avadllitnon, avadvon kat cOv9eon SeSouévwy kat xebLaouoc kat Staxeipton Epywv

TIANPOPOPLWY, UE TN XPrON KOL TWV QmapaitnTtwy 2eBaoudG atn SLaPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTA
TEXVOAOyLWV 2eBaoudg ato puatko neptBaiiov

lpooaployr O€ VEEG KATAOTAOELG Emtibeién kowwvikrig, emayyeAuatikic kat nBki¢ umteuduvotnTag
AnyYn anopacewv kat evalodnoliag o 9éuara eUAou

Autovoun epyaoia A0KNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t0¢ eEAeVBePNS, SNULOUPYLKNAG KAL ETTAYWYLKNG OKEYNS

Epyaoia oe 5tedveg meptBaAdov
Epyaocia o€ biemiatnuoviko neptBaAlov
Mapdywyn VEwWV EPEUVNTIKWY LOEWV

e AvaZnitnon, avdAuon kat cUvBecon eSopévv Kot TAnpodopLWY, LE TN XPrioN KaL TwV
anapai{tnTwv TEXVOAoyLWV

e Autovoun epyacia

e Opadikn epyaocia

o [opdywyn VEWV EPEUVNTIKWV LOEWV

e AoKNON KPLTLKNAG KOl QUTOKPLTIKAG

Mpoaywyn tng eEAeVBEPNG, SNILOVPYLKAG KOL EMOYWYLKNG OKEYNG

NEPIEXOMENO MAGHMATO2

To pabnua meptAapBAVEL TIC TTAPOKATW YVWOTLKEG EVOTNTEC TTOU adopolV To BEWPNTIKO OKENOG:

e H évvola Tou Aldyutou YIOAOYLOHMOU: LOTOPLKEG KATOPROAEG, CUOXETION ME GAN YVWOTIKA
nedla NG emotUng tng mMAnpodoplag Kol TG KNXAVLKNAG, CUCXETON He Tedla AAwv
ETUOTNUWY

o Nedia ebappoyng Awdxutou YriodoylopoU: Eudueic moAelg kat neptBdihovta, Mepippéovoa
Nonpoouvn, Yrootrpen Yyelag, Awdxuta Maiyvia, HAektpoviko Eumoptlo kat TuvaAlayeg, 4n
Blopnyxavikn Emavdotaon

e Emiyvwon MAatwoiou kat Ymoloyiotikry Nonpoouvn ota cuotipata Aldxutou YmoAoylouou:
TOmoL mAaioiou, TEXVIKEG KToNnG emiyvwong mMAaloiou, TEXVIKEG UNXAVIKAG HABnong kot
TEXVNTAG VONUOOUVNG YLa TNV Negepyacia SeSopévwy

®  ApDXITEKTOVIKEG KOl HOVTEAQ OUOTNUATWY ALGXUTOU YTOAOYLOMOU: GUOKEUEG, TEXVLKEG
ETUKOWVWVIAG, OPXLTEKTOVIKEG, KOTOVOWN UTIOAOYLOMWY Kal Topwv (1. Slabiktuo twv
OVTLKELUEVWY, UTIOAOYLOTLKN VEDOUG / opiXAnG / akpng)

e AMnAenidpaon pe cuotripata Atdxutou Yrioloylopou: Eppeon kot Apeon aAAnAenidpaon,
moAutporikly  SLadpacn, TeEXVIKEG avamtuéng  SLadpacTikwyv  £DOPUOYWY, TEXVIKEG
a§Lohdynong aAAnAemnidpacng avBpwmnwy — cuoTNUATWY ALdXuTou YIoAoyLopoU

e  EMoyyeAROTIKA KOL KOWWVLKA INTAHATO EdapLoyg TEXVOAoyLWY Tou AldxuTou YiioAoylopou:
HOwn, 18wtkdtnta, Iuppopdwon pe eBvikég kot SieBveig obnyieg kat vouoBeoia,
Aloopdalion Sebopévwy, Aflomiotia — avTkelpevikotnta — Stadaveia — Aoyodooia
oAyopiBuwv.

210 MAQLOLO TOU HaBApatog SLOACKETAL KOL TIPOKTIKO OKEAOG, OTO OMOLo oL GOoLTNTEG AVApEVETAL VO
avalapPdavouv project Tou epmAékouv {ntnpata oxeStaopol, UAomoinong kot agloAdynong
oUOTNUATWY SLdxuTou UTtoAoyLopoU (ri.X. Bacllopeva oe TeXVOAOYLEG SLASIKTUOU TWV QVTIKELEVWY
KL KATOVERNUEVNG LNXOVLKAG HaBnong pe Apache SparkML/Storm/Kafka, Android, Mobile HTMLS5,
Arduino/Raspberry Pi kAm).




AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
Mpoowrto ue nmpoowro, E§ amootdoews
ekmaidevan K.AT.

e [lpOOWIO UE MPOOWTTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldackalia, atnv
Epyaotnpiakn Exnaidevon, otnv Emwkotvwvia
E TOUG (POLTNTEG

o  OLdladaveleg Twv NapadOceEwWV ToU HoBAUATOG
KQL EMUTAEOV CUUMANPWHATIKO BonBONnTLkod UALKO,
SlatiBevral eAeVBepa amo TV LotooeAiSa Tou
padrpatog oto eclass. H emkowvwvia e Toug
doltnTEg yivetal péow eEeldLIkeUpEVOU

nAektpovikou forum.

OPIrANQZzH AIAAZKAAIAZ

lMeplypdovrat  avaAutikd o TPOmoG Kat
uévodbot Stéaokaliag.
AaAé€elg, Sepwvapla, Epyaoctnpiakr Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAtoypapiag, @povriothplo, Mpaktikn
(Torto¥€tnon), KAwiwkn Aoknon, KaAAitexviko
Epyaotripto, Awadpaotikn SLdaokalia,
EkmouSeuTikéG emiokEPeLs, Ekmovnan UeAETNG
(project), Suyypan epyaciac / epyaciwy,
KaAAwteyvikn énutoupyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU QOLTNTH yLat
kade padnotakn dpaoctnplotnta kKadwe Kat ot
WPeG uUn kadobnyoUuevne WUEAETNG WOTE O
OUVOAIKOG  @OpTO¢ epyaoiag ot enimedo
eéaunivou va avtiotoyel ota standards tou
ECTS

, ®doprog Epyaociog

Apaotnplotnta e
Alahégelg 3x13 =39
QOpovtotrplo 1x13 =13
Epyaotnplakr Acknon 2x13 =26
Autotelng u's}\em, ’ 3513 = 39
TIPOETOLUAC(A KOL 0OKAOELG
Mehétn & avaluo
BLB)\LO\eradJ'Laq ! 3x13=39
EBSopdda npostolpaciog
g€eTdoswv Kat 2 4x3 =12
eBSopadeg Slakomwy
YUvolo padnpotog 168

A&loAdynon pottntwv

Mwooa a§lohdynong: EAAnvikr (AyyAKa av XpeLaoTei)

H g€étaon tou pabriuatog anoteleital amno:

e [pamtn e&€taon mou mepAApUPAVEL EPWTHOELG
TIOAAQTAR G ETUAOYIG KOl EPWTNOELG KPLOEWG CUVTOUNG
avarntuéng (30% tng ouvoAikng Babuoloyiag).

e Epyaocia oxedlaopou, avamtuéng kat afloAdynong
oLVOeTNG edapuoynG ALAXUTWY YITOAOYLOTIKWY
Juotnuatwy (70% tng ouvoAikng Babuoloyiag).

Ta kputripla agloAdynaong eival avoaptnpeéva otnv LoTtooeAida

Tou padnuarog (e-class).
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