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Baolkec evvolec: AY

* [lepa amo TNV €vvola TS edbapuoync: Yrinpeoia
* Yto)0C lval n mapoxn (eneéepyaougvng) mAnpodopiac oto xpriotn
* Onovdnnote / onotednmnote
o «TPEXEL» OE KATOVEUNMUEVO UTTOAOYLOTLKO TtEPLPAAANOV (TTOAAATIAEC CUOKEUEC)
e => Aldyutocg YrtoAoylopoc (Ubiquitous Computing)
* Computers need to be networked, distributed & transparently accessible ™
* Human-computer interaction needs to be hidden more
* Computers need to be context-aware
* Computers can operate autonomously (self-* properties) —
* Computers must handle dynamic actions and interactions via Al B
* AY = n xprion TMNE movu enttpénouy tn dtabeopotnta mAnpodopilac Kat

6pa0rnptomtwv of3 Kaee nepBaiioy, unoomptcovraq TV dlooBnTKkn
Xpnon ano avlpwroug, oviac GaLVOUEVLKA XOPpATEC.

—  Weiser (1995)

_ Poslad (2009)

Weiser, M. (1995). The computer for the 21st century. Scientific American, 272(3), 78-89.
Poslad, S. (2009). Ubiquitous computing: smart devices, environments and interactions. John Wiley & Sons.



Baolkec evvolec: Aml

 Ambient Intelligence (Mepippcovca Nonuoouvn)

* MepLBarrovta AY ta omola eivat evaicOnta kat avtidpouv otnv UTAPEN
avOpwrniwv (Aarts & Marzano, 2003)

* OLOUOKEUEC SpOUV CUVEPYATLKA YLaL VAL uTtooTtnpiéouv Toug avBpwToug oTLS
KOONUEPLVEG TOUC SPACTNPLOTNTEG, UTIOXPEWOELG KOl KTEAETOUPYLECH
* Me tpomo UKoAo Kal puoLKO
* Xpnotuomowwvtag mAnpodopia Kat vonpuoouvn
* H omola «kpUBeTaL» EVTOC TOU SIKTUOU TIOU EVWVEL TIG OUOKEUEC
* H texvoAoyla otadlakad e€adaviletal peca oto epPaiiov pag, adbrnvoviag
OPOTEC TIPOC TOUC XPNOTEC LOVO TIC SLlemadEC e auTh

Aarts, E., & Marzano, S. (2003). The new everyday: Views on ambient intelligence. 010 Publishers, Rotterdam.



Killer Aml apps

N
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THATRWHICH HAS NO LIFE2,

How do you design the UX for that which has
no interface?

In many cases, the interface has to be purely
virtual, or very limited (think of just an on-off
switch and maybe a few LEDs). Here are your
key considerations: Where is the user? What
are they doing? What are their goals? What’s
the best way of interacting with this device?
Who else is present?
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Komninos A (2018) One Size Fits All? Definitely Not in Task-Oriented Design for Mobile & Ubiquitous UX
Interaction Design Foundation https://www.interaction-design.org/literature/article/one-size-fits-all-definitely-not-in-task-oriented-design-for-mobile



2UVEPYOOLA LE UTTOAOYLOTIKO. CUOTHHOTA

» Torog EAgyyou (locus of control) (Rotter, 1954)

* EoWTEPLKOC: amodiboupe AmMoTEAECUATO CUUBAVTWY O0TO SLKO pac EAEy)O
* 210 Xprotn (edpapuoyn)

* EEWTEPLKOC: O€ EEWTEPLKEC CUVOBNKEC
* JTn ocuokeun (evteAw¢ autovoun)

* YBpLOko (mpo-6paotikn)
* H autovoun AElToupyia TwWV CUCKEUWV KOl UTtNPECLWV gival anapaitntn (apxEg AY)
* [pEneL WOTOOO VA UTIOOTNPLIETAL O ECWTEPLKOC TOTOC EAEYXOU (Schneidermann, 1997)

Rotter, Julian B (1966). "Generalized expectancies for internal versus external control of reinforcement". Psychological Monographs: General and Applied. 80: 1-28.
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* Yrnootnpiloupe €tol multitasking
KOlL KOAUTEPN EKMETAANEUOH TOU
xpovou (Anderson et al. 2018)

* |Slwc otav oL eldomoL oL eival
context-aware
* In-situ
Just-in-time
Task-relevant
Socially-aware

Anderson, C., Hibener, I., Seipp, A. K., Ohly, S., David, K., & Pejovic, V. (2018). A Survey of Attention Management Systems in Ubiquitous Computing Environments. arXiv
preprint arXiv:1806.06771.



AL LOLPOOLOC £LOOTIOINCEWV
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Sahami Shirazi, A., Henze, N., Dingler, T., Pielot, M., Weber, D., & Schmidt, A. (2014, April). Large-scale assessment of mobile notifications. In Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems (pp. 3055-3064). ACM.

Weber, D. (2017, September). Towards smart notification management in multi-device environments. In Proceedings of the 19th International Conference on Human-Computer Interaction with
Mobile Devices and Services (p. 68). ACM.



Komninos (2016) NotifHUEcations
https://youtu.be/6RrzJ5E4iv4?t=60

Get your Android notifications right on your desktop.

Sahami Shirazi, A., Henze, N., Dingler, T., Pielot, M., Weber, D., & Schmidt, A. (2014,
April). Large-scale assessment of mobile notifications. In Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems (pp. 3055-3064). ACM.



ALOLOLPOOUOC ELOOTIONCEWY [FETIGER

¢ ’ When | get a push notification
about an email, it excites me--until
| realize | already read it two
minutes ago on my computer.
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Sahami Shirazi, A., Henze, N., Dingler, T., Pielot, M., Weber, D., & Schmidt, A. (2014, April). Large-scale assessment of mobile notifications. In Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems (pp. 3055-3064). ACM.

Weber, D. (2017, September). Towards smart notification management in multi-device environments. In Proceedings of the 19th International Conference on Human-Computer Interaction with
Mobile Devices and Services (p. 68). ACM.



2TNV TIPOYUATIKOTNTA...

https://www.youtube.com/watch?v=RAjkkoEvhDw



https://www.youtube.com/watch?v=RAjkkoEvhDw

Ertlonc otnv mpoaypotkotnta

https://www.youtube.com/watch?v=EiLaLKI38Pc https://www.youtube.com/watch?v=IJISANglbwg



https://www.youtube.com/watch?v=EiLaLKI38Pc
https://www.youtube.com/watch?v=lJl5ANglbwg

2UVETTIWC...

* OLelbomolnoelc dev (Ba Emperme va) eival KOLUATL TOu user interface

* TNV PAYUATLKOTNTA Kol ol elOOTOLACELG elval pLla (meta) unnpeoia
* JKOTOC: Nol EVNUEPWVOUAOTE EYKALPA KOl LE TTPOOPOPO TPOTO, Yo cupPavTa Tou
oxetilovrtal pe Toug AAAoUG TtapAAANAOUC OTOXOUC HOLC
* MNoapéExetal ekel ou Bploketal o XprioTng
* o va Tov umtootnpiéel o KATIOLO TPEXOVTA OKOTIO

* OLTepLoooTEPEG elbomolnoelc odpeilovtal oe EWTEPLKO TOTO EAEYXOU
* Apaotnplotnteg ¢pidwv Kot AAAWV avBpwnwV | CUCTNUATWY
* AA\QyYEG OTOV KALPO
* K.a.

* Eipaote aviumopol va eMITUXOUE TO OKOTIO QUTO ATOTEAECHATLKA XWPLc uTtoforBnon
* Oykog (>60 tn pépa, Pielot et al. 2014)
* Eido¢ (>14 katnyopieg epappoywyv, Shahami Shirazi et al. 2014)
* Meplexopevo (Mehrotra et al. 2015)
* Tpomkotnta napadoong

Pielot, M., Church, K., & De Oliveira, R. (2014, September). An in-situ study of mobile phone notifications. In Proceedings of the 16th international conference on Human-computer interaction
with mobile devices & services (pp. 233-242). ACM.

Sahami Shirazi, A., Henze, N., Dingler, T., Pielot, M., Weber, D., & Schmidt, A. (2014, April). Large-scale assessment of mobile notifications. In Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems (pp. 3055-3064). ACM.

Mehrotra, A., Musolesi, M., Hendley, R., & Pejovic, V. (2015, September). Designing content-driven intelligent notification mechanisms for mobile applications. In Proceedings of the 2015 ACM
International Joint Conference on Pervasive and Ubiquitous Computing (pp. 813-824). ACM.



AMO N aduvapila poc 0ev TEAELWVEL EKEL

* H anokplon eéaptatal ano to tpexov nmAaiolo (Okoshi et al. 2015)
* Tpg€xovoa Spaoctnplotnta
* Quokn dpaotnplotnta / KvnTKOTNTA

: ' Andrew Motel
* XXEON HLE AMOCTOAEQ :
Xeon | , - 77 Developers would be wise to
* TortoBeola "% % remember that it's always faster to
. 'QpOL just delete an app than change

' / push notification settings.
* KOWWVLKOC TtEPLYUPOC

e [SlwTkOTNTA
* Tporukotnta
* DUAo Tou mapaAnimen (ko meplexopevo) (Kato & Kato 2015)

e Kat BeBata, OAa autd €xouv eminmtwon (Lowg LeEPLKEC POPEC Kal adikw()

Kato, Y., & Kato, S. (2015). Reply speed to mobile text messages among Japanese college students: When a quick reply is preferred and a late reply is

acceptable. Computers in Human Behavior, 44, 209-219.

Okoshi, T., Ramos, J., Nozaki, H., Nakazawa, J., Dey, A. K., & Tokuda, H. (2015, September). Reducing users' perceived mental effort due to interruptive notifications in multi-device mobile
environments. In Proceedings of the 2015 ACM International Joint Conference on Pervasive and Ubiquitous Computing (pp. 475-486). ACM.



TrokplPpwc cupPalvet;

* O xpnotnc (ko oxL To cvotnua) pemeL va AABeL TNV amodaon TL va KAVEL
LOALG avTiAndBel pla etdomoinon (Horvitz et al. 2003)

* O avBpwmnoc akoAouBel Eva oelplako LovTENO sensation = perception -

action omou n 6pacn anodaciletal Lo amo Eva TAALOLO SLATUTIWUEVWVY
kavovwv (Ernst & Billhof 2004)

* Nemtopepeotepa (Brixey et al. 2007):

o AvtidapBavopaote pa etdornoinon

* Muwpn mavon ylo To TeAsiwpa (LEpoug) TpExovoac SPACTNPLOTNTOC
Awadikaoia AnPnc anodaonc dtaxeiplong
Evépyela
Muwkpn mavon yla tnv enavadopd otnv mponyouevn dpactnplotnta
JuVEXLON TpEXoVoaC SPaOTNPLOTNTOC

Brixey, J. J., Robinson, D. J., Johnson, C. W., Johnson, T. R., Turley, J. P., & Zhang, J. (2007). A concept analysis of the phenomenon interruption. Advances in Nursing Science, 30(1).
Horvitz, E., Kadie, C., Paek, T., & Hovel, D. (2003). Models of attention in computing and communication: from principles to applications. Communications of the ACM, 46(3), 52-59.
Ernst, M. 0., & Bilthoff, H. H. (2004). Merging the senses into a robust percept. Trends in cognitive sciences, 8(4), 162-169.



Kot TL KAVOUULE;

«Maupo KouTi»

e EpmmAekopaote pe tnv ewdomnoinon (o€ Atyo)
e EpmmAekopaote pe tnv ewdomnoinon (apeoca)

Resumption
lag
(Altman and Trafton, 2002;

rafton et al, 2003
No l

* AVaBAANOUE TNV EUTTAOKT) a o
* ATLOPPUTTOULLE TNV EUMAOKN S;\A”}@ phase

Interruption
lag
(Altman and Trafton, 2002;
v Trafton et al, 2003)
Primary task f l

Step1 || Step 2 Step i
> —1»

Stepr | Stepn-1| Stepn
P_+ P HES P

T_Postinterruption |
phase

interruption?

Preinterruption
phase

Interruption
handling

Immediate
Negotiated

Inuela eUMAOKNC Mediated

umnpeciag dtaxeiplong Brixley et al. 2007
eldonoloswv




[Twc anodaol{oVUE TL BA KAVOUUE;

* Movtelo perception > memory - judgement, GTou n pvun LOVIEAOTIOLEL TO CUMPBAV pe Baon
npotepn yvwon (kavovec) (Fu et al. 2014)

* Reasoned Action Approach (Fishbein & Ajzen 2009)
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* MNépa ano ta oo ndn avadepape, EMITAEOV TTOPAYOVTAG ELVAL TO EKTLLWHEVO KOOTOG
enavadopag otnv IpExovoa opaoctnplotnta (lgbal & Horvitz 2007)

Igbal, S. T., & Horvitz, E. (2007, April). Disruption and recovery of computing tasks: field study, analysis, and directions. In Proceedings of the SIGCHI conference on Human factors in computing
systems (pp. 677-686). ACM.

Fishbein, M. & Ajzen, I. (2010). Predicting and changing behavior: The Reasoned Action Approach. New York: Taylor & Francis.

Fu, X., Cai, L., Liu, Y., Jia, J., Chen, W.,, Yi, Z., ... & Wu, C. (2014). A computational cognition model of perception, memory, and judgment. Science China Information Sciences, 57(3), 1-15.



e Mo TTPOY LOLTLKN)
nPOokAnon ivat n
dlaxeiplon tou TOMou
e\EyYOU

e Overrides?

o AAQ gV TEAEL, OTL KL OV
KAVOULLE Sev €XeL atla
av 0 xpnotng o€ pmopel
va avtliAndBOel tnv
eldomoinon!

Ability to User attitude User attitude
recover current  towards social towards
task norms disruptions
Gene_.’rar{ng Personal Ity
application
Relative
notification
importance to

current task

Importance

Device locationand —  ——————» Response

/ positioning
Attentiveness
towards device

Current task \

Privacy at user location —_—
Actionability

/

Privacy of
notification modality /
User relationship with
others in public
settings

Perceptibility «— Incoming

\nmification
\\ Notification ,:pﬂgﬁf:,‘::s

User sensory User modality
Social relationship in FDROn Conex ability cognitive
mediated Semantics of user (physical) load

communications location

Komninos et al. (unpublished)



[Twc Ba Avooupe To MPOPANUA;

Description

Challenge

Example

« Data storage
+ Power consumption

> « Feature computation
» Segmentation

| ° o
Sample acceleration sensors

and application usage during
the day

Y 4

+ Classification errors

+ Classifier selection )

» Underlying theories
» Weighting

)

Sensing Processing Inferring Modeling Managing
Gathering sensor data Processing sensor data Inferring high-level Infer and model the Managing the attentional
from environmental extracting patterns of concepts from interruptibility based on state of the user
or embedded interests extracted features contextual information
* Sensor selection « Feature selection </- Annotation "\ ¢ Contextual correlatio « Handling strategy

(

« Adaptive management

Mea
tdev
ar

>

Preprocess signals and extract
features from acceleration and

application usage

Infer, train, and test classifiers
for activity recognition. Cascade
multiple classifiers if necessary ||

Build interruptibility models to
infer opportune moments for
interruptions

0 2o

Defer nofifications until
breakpoints have been identified

)

Anderson, C., Hubener, |, Seipp, A. K., Ohly, S., David, K., & Pejovic, V. (2018). A Survey of Attention Management Systems in Ubiquitous Computing Environments. arXiv
preprint arXiv:1806.06771.

>



Komninos, A., Besharat J., Stefanis V., & Garofalakis J. (2018)

Perceptibility of Mobile Notification Modalities During
Multitasking in Smart Environments.

14th International Conference on Intelligent Environments (IE '18).
Rome, Italy, IEEE.



[evIKOTEPOQ...

* OL TPOTIKOTNTEC €LOOTIOLNCEWYV OTA KIVNTA €lval cuvnBwC NXNTLKEC,
QUTTTLKEC KOlL OTTTIKEC
 EAeyyoc:
* [POYPOAUHUATIOTES: TPOTILKOTNTA, CUVOUACOL, TTAPAUETPOL
* Xpnotec: €€odoL cuokeunc (ringer mode)
* Aev uTtapxel Stakpion (oute otn BLBAloypadia) petall tng EMUOVAG
Kol TS SUVATOTNTAC TNC YLoL UTTOOTAPLEN N EMELYOUOWV I XOLEVWV
eldomolnoewv



BiBALoypadila

* Alyec HOVO €pyacoieg ou avadEPOVTAL GTNV TPOTILKOTNTA KL TN OXECN TNG
LE TO XPOVO avtidpaong, AAAQ LLE OVALELKTO CUUTTEPAC AT
* Eotioon otn peA£Tn tou ringer mode

* OLXpNOTEC €lval To (610 MPpooNAWMUEVOL AKOMA KL OV N CUOKEULT glval oto aBopufo
(mrpodpaotiki mapakololOnon) (Mehrotra et al. 2016)

* Ringer mode -> adUVaO TIPOYVWOTLKO XOPOKTNPLOTLKO TOU XPOVOU OVTLOpaon
(Pielot et al. 2014b)

* 12 PpopEc nsptooorepo Tueavo va eA€yEouv pLa elborolnon mou €XEL LTe X0 £ite
dovnon padl pe to omntiko onpa (Masshadi et al. 2014)

e Kappio otatiotikd onuavtikn dtadopd PeETOEL TPOTILKOTATWY Kol CUVOUACUWV
(Masshadi et al. 2014)

* 'Hyxoc & dovnon < nxocg < dovnon (Mehrotra et al. 2016)
* Advnon < evteAwc aBopufo = nxoc kat dovnon (Pielot et al. 2014a)



BiBALoypadila

e Eotialel amokAeLloTIKAQ oTO ringer mode
* Ringer mode # tpormkatnta!
* Emiotpedoupe ota {NTHHATO TOTIOU TOU EAEYXOU UETAEL app, OS, xpnotwv

Ringer mode
“

Status LED settings

Ir\?o}tb‘rrJ é’aﬁéiqri?omﬁ D Per-app notification d Issued notification
declarations control settings modality

-
Default sound &
vibration settings

[Do-nom sturb rules

Developers Users Operating System



BiBALoypadila

* Eva aAAo {ATnua elval N ECWTEPLKN EYKUPOTNTA TWV LEAETWV
e EvteAwc ayvonuévo {NTnua KaBwc OAec NTav LeAETeC edilov
* To mAailolo emnpPedlel GNUAVTLKA TO XPOVO ATTOKPLONG
* Mehrotra et al. 2015
* Okoshi et al. 2015

* Poppinga et al. 2015
e Shirazi et al. 2014

e Kapio anmoAUtwe S10pBwon i EAeyxoC Twv anmoTteAscpuATwWV!



Kivntpo

* Eva eheyxopevo neipapa nov Ba Wickens oy Y
Beoel KAMoLEC a€LOTILOTEC PACELG Multiple b
* ALaTr|pnon LOXUPNG ECWTEPLKNG Resource Model
EYKUPOTNTOC
* Xpnon evog OLKOAOYLKA EYKUPOU
OEvapLov

* Xprioteg mou kavouv multitasking
(yvwolakn eotioon €KTOC KvnTtou)

* Ynepdpoptwon altcOnTnpLaKwVY KAVAaALWY A v
(avtaywviouog Ttépwvr}

* JUvnBeg oevaplo mou b Ba emnpedoel
TEXVNTA TO XpOVO avtibpaong
(kaBlopévol oto ypadelo)

* MpooBnKkn pag akOUn TPOTUKOTNTAG
guPpuoug neptBarlovtog

* Ambient lighting system (ALS) Saetont

Thput

Tactiml




Alyo akoun vmofBaBbpo

e @€on tTng cuokeuncg “out on desk” (68% “right now”) (Wiese et al.
2013)

e Evtoc «aktivac» tou xeplov tou xpnotn (Dey et al. 2011, Wiese et al.
2013)

* Ta ALS elval

* Symbolic displays (Pousman et al. 2006)
* TNV mepldEpela TNC tpocoxn¢ tou xpnotn (Matviienko et al. 2015)
* |8avika yla xprnon oto caAovi i to ypadeio (Alt et al. 2010)

e KL €TOL...






cloud service events

cloud service eve

Local device events Cloud service events

802.11.?

lighting insti

ctions

—

" I Colour and mode
Notification listener

Lighting
instructions

Hue SDK

Notifier service

)

Light selector -
selected lightbulb

A

U f
Ser prelerences NotifHUEcations app

- " ) Output hardware
Wi-Fi scanner Notification manager drivers Android 0S

T

Muttimodal output

Hue é?idge



To melpapa

* Edappoyn yia Android + Philips Hue mtou
rnopayel eldomolnoelg pe dtadopoud
ouVvOUOOLOUC TPOTILKOTNTWV

* Visual (iconic representation on screen - n/a)
 Visual (LED) - persistent

 Visual (ALS) - persistent

e Audio (earcon) — once only

* Tactile (vibration pattern) — once only

. AnoppLLIJr] NC e1domoilnong ApECWE MOALG
ylvel avtiAnmen.

14:33

Thursday 11 February

My Notification
Sound LED Hue




To melpapa

* Tautoxpova
* Mowvidt bubble shooter game
* Akpoaon aywva basket kat kataypadr ovopatoc naiktn os kaBe avadopd

* Mia elbomoinon kaBe 30s
25 guppeteyovtec (7f), dortntec mAnpodoplkng, nAkior 18-29
e 20 Android, 2 i0S, 3WP xpnoteg



ErtikUpwon

e Jupdopnon YVWoLaKNG eneéepyaciog
* Mmopoupue va opakoAouBouUpe TTOAAATTAEC poEC elo0dou (aoOnoelc) aAld av

TIEPLEXOUV KOTOXOUC» OE KOVTIVEC XPOVLKEC OTLYUEC, KATIOLOL 0TOYOL Ba Ya.Bouv
avarnodeukTa

* ‘EAeyxoc yLa learning effects & yvwolako ¢popto
e Agv evtomioTnKav.

. Average response times to notifications e Friedman X2=2.880, p=0.237’
18000 * B/F corrected WSR tests xwpig otatiotikd
16000 ONUAVTLKEG OLadOpPEG.
7 14000 * loxug peAetng pe Cohen’s d=0.53 (medium effects)
o 12000 , , , ,
£ 1000 * O M.O. xpOvoUu amokpLong apKETA LEYAAOC
% 5000 (~10s)
T e . Katgtvpacbr'] ovouatocg naiktn u=4.36 ¢opéc/ 19
2000 0=>.

0
First 10 questions Middle 10 questions Final 10 questions

Error bars at 95%ci



Average time to dismiss (ms)

Amoteleopata

50000

AN

* O XpOVOG OIOKPLONG

45000

40000

HELWVETAL OTAV
\ npocOétoupe

35000

* 'Hxo ektoc¢ LA & LVA

w
o
o
o
o

* ALS ektoc¢ SV, SL & SLV

N
()
o
o
o

/\ * Vibration povo ota L, S

N
o
o
o
o

LED — 6ev ennpeadel

15000

i \ . KotBoAou.

10000 -

5000 -

A \ VA

Error bars at 95%ci

L

LA

* To anmoteAeopa tng
npocBnkng dbovnong
avtitiBetal otic

Lv LVA S SA SV SVA SL SLA SLV SLVA T[ponvoo HEVEC HE)\éTEC.

Notification modality

All pairwise tests WSR, significance reported at p<0.05 level



YIOKELWEVLKN aEtoAoynon

* 5 point Likert scales yia tnv
EVOYANTIKOTNTO, ,
avTtiAnPuotnTa Ko Evtacn

Modality Perceptibility

Device LED L D |
Vibration [ |
Sound ]
Ambient Lighting [ |

100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

Percentage of participants

B Not perceptible at all mSlightly perceptible Averagely perceptible

Quite perceptible M Very perceptible

Modality Annoyance

Device LED

B

Vibration I

Sound e
s

Ambient Lighting

100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%
Percentage of participants

B Not annoyingatall mSomewhat annoying i Averagely annoying

Quite annoying mVery annoying

Modality Intensity

Device LED I |

Vibration I
Sound [
Ambient Lighting [ ]
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

Percentage of participants

B Much greater intensity B Greater intensity It was about right

Lessintensity B Much less intensity



2UUTEpAOUATA

e Xpelaletal apKETOC XpOVOoC otav kavou e multitasking
yLOL OTTOKPLON O€ KAToLla ELSomoinon, akopn KL av
* N mMpoBeon elval n Apeon AmoOKpLON Kot
* oL dpaotnplotnteg Oev eival KPLoLUEG
* ~5secs otnv kaAUtepn, 40secs otn XELPOTEPN

* MMpwtn €pyaocia rnov eniPePalwWVEL TIELPAUOTLKA TO
d)ouvouevo tou interruption lag (Brixley et al. 2007) o€
Kwvnta nepLBaAiovta.

e Oplletal eva eAayLoto 0plo «tpoonAwaonc» -> P PA.
OLLETAKANTEC eVEPYELEG TTANKTPOAOYNONG (Salthouse 1986)

* Kootoc sldomoloswyv o€ XPOVO Kal yVwolaKo ¢opto
(akopa Kot otnv «xoln» mePlmTwon mou 0To LoUPOo KoUTL 8¢
yivovtat moAUmAokec Stepyaoiec AnPnc anodpacswv)




UUIEpAOLOTO

* INMUAVTLKEG OLAPOPOTIOLOELC ATTO TOL CUMUTIEPACHOTA TIPONYOUEVWV
neAetwyv oto nedio (ringer mode)
* O nxoc¢ kot ta ALS elval o KAAUTEPOC TPOTIOC ATTOOTIOONC TIPOCOXNC
e Kat ot duo B€touv InTripnaTa LOLWTIKOTNTOLG

* H dovnon kat to LED eivatl Alyotepo avtiAnmtd, aAAd AlyOTEPO EVOXANTLKA
e KaAUtepn WOlwtkotnto aAAd oxt 100%

e To LED &ival kKaAo yla pn-emelyovoecg eLOOTMOLNCELG 1] CUUTIANPWHO OE
TPOTILKOTNTEC IOV SV €lvall ETMLUOVEC

* H dovnon evdeikvuTtal yLa LOLWTLKEG Kal ETIELYOUOEC ELOOTIOLNOELC OAAQA TO
Hotifo mpeEmeL va eival «akpL» kat dtakplto (phantom experiences!)



Ertlonc

* H xprion TPOTLKOTATWYV TIPETIEL VAL OXESLALETAL TIPOOEKTLKAL
* [TePLOPLOUOC TOU AVIOYWVLOMOU yla TTOPOUC 0ToV AvBpwTto
* E¢olkovounon evépyetag!



Komninos, A., Frengkou, E. & Garofalakis J. (2018)

Predicting User Responsiveness to Smartphone Notifications for Edge
Computing

2018 European Conference on Ambient Intelligence, Larnaca, Cyprus
(Springer).



YrnoRoBpo

e Mmtopoupue va rtpoBAEPoUE TO XpOVO ATIOKPLONG OE L0 ELOEPXOLLEVN
eldomoinon;
* KaAUtepn Slaxeiplon, m.x.
* Na tnv ekbwooupue apyotepa (defer)
* Me 51apopeTLKO TPOTIO (TT.X. YLAL TILO YPryopn amokpLon)
* ALYOTEPO EVOXANTLKA KOl
* Me nepLOcOTEPO VONUA Yl TO XpROTN



Paper Notifica- Users # Notifica- Context  Measurement Perfor-
tion source tions features mance

Okoshi et Single app 687,840 N/A 387 Response time 49.7%  re-
al. [1] duction
Picelotet  Single app 337 78,930 201 Notification ac- 0.31 (F,
al. [4] ceptance score)
Turner et  Single app 93 11,396 9 Notification ac- ~80% prec.
al. [5] ceptance (multi-

level)
Poppinga Single app 314 6,581 9 Notification ac- 77.48% acc.
etal. [7] ceptance (binary)
Piclotet Messaging 24 6,423 17 Attentivess (bi- 68.71% acc.
al. [6] apps nary)
Okoshi et  Single app 30 2,162 45 Response time 12% reduc-
al. [8] tion
Turner et Single app 93 11,396 9 Notification ac- 34-65%
al. [9] ceptance (multi- acc.

level)
Mehrotra All apps 35 70,000 14 Notification ac- 70-80%
etal. [10] ceptance (binary)  specificity




[TapatnpnoeLC

* JuvNOwC¢ mapatnpeitaLl N anokpLlon o€ ELOOTOLNCELC ATTO Ui LOVO
epappoyn
e ASLakpLtn xprnon MoAAWV YVWPLOUATWY
* JUXVA XPNON YVWPLOMATWY TTOU £XoUV {nTApaTa WOlwTtikotnToC (8€0n,
epappoyn)
e Xprion Hovo Ttou ringer mode cav yvwpLopd
e Xprion TIHwWV aoBntipwv (cuvexnc pon -> enimtwon o€ unatapia!l)
* EMUMTWOELG O0TNV UTtoAoyLoTikr TtoAurtAokotnta (edge computing vs. cloud
computing) -> eneéepyaocia f petadoon dedopévwy -> pnatapio!
* EAAUeic mAnpodopiec yia tnv nposneéepyacio dedopevwy

e Xpnon katnyoplomoinong kot oxL maAvdépounonc



Kataypadn 6EO0UEVWV

* Epappoyn xwpic Ul mou Aettoupyel wg
uTtnpeoia mapaoknviov oto Android

» «Evepyomoinon» tng umnpeoiag povo
kata tn AnPn / dStaxeiplon
eldomolnoewv

e Kataypadn yvwplopatwy (12) pe 6co
10 HUVATO TIEPLOCOTEPO CEPACHO OTN
dlatrpnon WOLWTIKOTNTOC

Eudaon otnv MPoyUaTLK TPOTILKOTNTA
ekdooncg Kal OXL arAd To ringer mode

Feature Description Values
Notifi-  Time posted Timestamp at issue time Unix time (seconds)
cation  Time removed Timestamp at dismissal time Unix time or blank
fea- (self-cancelling notifs.)
tures Package name Package identifier of the application  String literal
Sound Use a custom sound at issue time? Sound clip URI
Default sound Use the device defaults at issue time?  True | false
LED Use a custom LED colour and pat- LED on/off time pattem
tem at issue time?
Default LED Use the device defaults at issue time?  True | false
Vibration pattern ~ Use a custom vibration pattern atis-  Vibration on/off time
sue time? pattern
Default vibration  Use the device defaults at issue time?  True | false
Notification flags A bit mask with flags related to the 1: should use LED
notification. 2: ongoing notification
4: insistent notification
8: only-once
16: auto-cancelling
32: no-clear
64 foreground
128: high priority
256: local only
512: group summary
Device  Ringer mode The current device ringer mode 0: silent (LED only)
fea- 1: vibration & LED
tures 2: sound, vibr. & LED

Interactive

Screen state

Allow lock-

screen notifs.

Whether the device is in a current
“interactive” state (ready to interact
with the user)

The current screen state

Are notifs, allowed to be displayed

on the lock-screen of the device?

0: device sleeping
1: ready to interact

coff

on

s dozing

. dozing - suspended

—_ s o -

Tue | false




Katoypadn

* 26 cUMMETEXOVTEC -> 14 TeAkol (6f)
* 4 eBbouadec

* HAwkiec 18-22

* JUVoAo 176.195 eLbomolNoELC



MeTaoxnuatlopoc kat kobaplopa

e ATIO «wA» dedOUEVA TPOTILKOTNTOC, OTNV TIPAYUOTLKI) TPOTILKOTNTA ->
ouvtnén oe tpia cuvBeTika yvwplopata (booleans)
 Had LED
* Had Sound
* Had Vibration

e Xpovocg dlaypadng — xpovog ekdoong = XpOVOC ATOKPLONG

* Xpovocg ekdoong -> wpa €kdoong

* Atoppldn eLOOTOLNCEWYV TIOU ELVOL LOVLUEG

* Atoppdn Pevdwv ebomolnocewv (system events) -> xpovog anokplong=0
* Atoppdn elbomotnoewyv e x.a.>1376s (~22m) (90% cuvoAou)




TeALKO OUVOAO

8,000
Mean = 103.3

i 12612 ELGOT[OU']O-ELC I ?\ltci. ll)§v6.1=2220.163

* Alyotepo amno 10% twv 6.0007
eldOMOLOEWVY IOV aVLXYVEUOVTAL
glval aAANAeTLO paOTIKEC.

Frequency
<N
o
o
T

* XpOvoG amokpLong 2,000
* u=103.30” (0=220.163") L
* duapecog 16.00” (mpPA. 6.15 Aemta T8 250 sto 7% 1000 1250
otoug Pielot et al. 2014) Response time
e Q3=75.00"

Pielot, M., de Oliveira, R., Kwak, H., Oliver, N.: Didn’T You See My Message?: Predicting Attentiveness to Mobile Instant
Messages. In: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems. pp. 3319-3328. ACM, New York,

NY, USA (2014)



ETippor) tTng KataotaonG CUOKEUNG

* [SlaitepnC onpaAoLaC yLa KN LOVIMEC ELOOTIOLNOELG KOl KOTOvOonon

eTimedou TpEXoUoAC EUMAOKNC XPNOTN LLE TN CUOKEUN (TtEPLOCOTEPO

nPOooNAWUEVOL)

e MeA£Tn TNC KATAOTAONCS 000VNG

* |Interactive
e Screen state

Screen state Interactive Frequency Percentage

RUE 81 0.64%

FALSE 3689 29.25%

Total 3770 29.89%

@ TRUE 8782 69.63%
FALSE 44 0.35%

Total 8826 69.98%

Dozing TRUE 0 0.00%
FALSE 16 0.13%

Total

16

0.13%




per

% of notifs. i?sued
tota

Ertippor) TNG KaTaoTtaonG OUOKEUNG

* Meploootepn mBavoTnTa N cuokeun va eivat Interactive petafv 12pup — 4np
* o Bavo va eival oL XprjoTeEC EVEPYOL KL VO ATIAVTI)COUV CUVTOMOTEPQ EKELVEG TIC WPEG
* YrtoBeon: Av oL eL6OTIOLACELG EpXOVTAL OTAV N CUOKEUTN Elval evepyn, ol XprioTec Ba armokplBolv

1o ypriyopa

107

8-.

6-

2—

Interactive
state

— True
~ False

T T T T T T T T T T 7171
1011121314151617181920212223
Hour

% of notifs. per state

category

2

wv
|

Ilnteractive
state

— True
~ False

UL
1011121314151617181920212223
Hour



2UUTIEPLPOPA EVTOC TNC NUEPAC

* Kupavopevog 6yKog ELOEPXOUEVWY
€L60TIOLNOEWV UE EPdOON OTIG LETA-
MECNUBPLVES WPEG

* JTATLOTIKA CNUAVTLKEG SLadopEG 0To
XPOVO ATLOKPLONG (Kruskal-Wallis H,
X2(23=123.142, p<0.01)

* OpoLoG XpOVOG anokpLong mopa Tov
aUEAVOLEVO OYKO.

* MKPOG XpOVOG AIOKPLONG OTLG ULKPEG
WPEC

e 8-11 = do not disturb! (lowg¢ emedn

dexovtat Alyeg kot dev avapgvouy
KALTL;)

% of issued notifications

Error Bars: 95% Cl

012

Hour

Ref. Line @ 103.3s (mean)

00z  00€  00F
awi asuodsay ueapy

00T

0



Kataotaon cuokeunc & x.a.

* Q0 TIEPLUEVOUE OAPKETA LKPOTEPO X.0. Ao To .o (103.3s)

* Ae paivetal va e€nyeital n dStakvpavon oTo X.a. Ao TNV KOTtaotoon
¢ ovokeunc (R?*=0.087, F=1.005, p=0.383)

* Mo evepyol -> ocTaBepOTNTA TOU ¥.O.



Emtippon tou ringer mode

* JTOTLOTLKA ONMOVTLKN
dladopa
* K-W H, x%3=50.262, p<0.01

Error Bars: 95% CI 150

Z
8
* Mann-U (w/ post-hoc BF) é
e Aovnon < ABopuBo (z=-6.902, < o
p<0.01) 5
v
* Advnon <'Hxoc (z=-4.693, 2 50
p<0.01) L.g
* 'Hxog < ABopuPo (z=-4.485, X
p<0.01). 0 0

| T
Silent Vibrate only Sound & Vibrate

Ringer Mode

awi) asuodsay ueap



Emtippon TnC mpayaTiknC TPOTILKOTNTOC

* JTOTLOTLKA ONMOVTLIKEC SLadOPEC
(K-W H )(2(7):383.757, p<0.01)
e LV, LSV & [---] = 95% cuvOAou
 Mann-U (w/ post-hoc BF)
e [---] > LSV (Z=-8.763, p=0.00)
e [---] > LV (Z=-16.925, p=0.00)
e LSV > LV (Z=-9.960, p=0.00)
e AGvnon -> CUVTOPOTEPN ATTOKPLON

Percent

Error Bars: 95% Cl

=600

—400

=200

Modality

2w asuodsay ueap



'‘Qpa TNC NUEPOC KAL TPOTILKOTNTA

* MAMWC To PaLVOUEVO OXETL(ETAL OXL LOVO HLE TNV TPOTILKOTNTA, OAAAL
KOlL TNV wpa TNS NUEPAC (utovvoUpueveg SpAoTNPLOTNTEC);

* [ToAu evtovn n dladopa petafu ringer mode Kal TTPOYULATLKAG
TPOTILKOTNTOG

Ringer Modality
100+ Mode 1007 @
Silent '8 --
80+ .Vibrate 3 804 @
only v
& g Sound & 4 -
§ 60- Vibrate ¢ 60+ | -S-
; g AD
& <}
40 £ 401
Y
[¢)
o
20 B 201
0- 0-
01234567 891011121314151617181920212223 01234567 891011121314151617181920212223

Hour Hour



Elval n tporkotnTa N to ringer mode O&lKTNC

TOU X.0..; | L
Modality -V SV LSV -8 LS L- LV
* Oxt (correlation) Spearman’sp 0237 0226 -025 0322 0.148 0.176 0297 -.524
« A6 TV GAAN, TO ringer mode p-value 0266 0289 0238 0.125 0490 0410 0.159 0.009
Sev ‘c__f.r]vgi_ TOGCO KOAQ NV Ringer Mode Silent Vibrate Sound & Vibrate
Slakypaven Tou X.q. Spearman’sp 0254  -0.283 0.156
(R?=0.065, linear regression) pvalue 0231 017 0.468

* OpWC N TTPAYUOTLKNA
TPOTILKOTNTA EXEL OXETLKA
kaAo model fit (R2=0.83,
F=11.121, p<0.01)

* MBavwc kaAUuTtepog deiktnC
arno to ringer mode

* EmBeBatwvovrtal KATwE Ta
CUUTIEPACHLOTA TNG
TIPONYOULLEVNC EPYOCLAC HOLG

an --- --V -5V LSV -5- LS- L-- L-V




Omorte...

* [eploooTEPEC ELOOTIOLNOELC LETA TO LECNMEPL
o ApKETA LeyaAn xpnon tng «dovnong Hovo»

* OLTEPLOCOTEPEC ELOOTIOLNOELC PTAVOUV OTOV N CUCKEUN Elval
interactive

* O xpOVOC OMOKPLONG ELvaL OXETIKA 0TABEPOC
e Nati;

e Entlyvwon tou OTL To KWvNTO €ival otn dovnon;

* Bapepapa;

* E¢wtepikn mieon;



[Tpoyvwon x.a.

* [IponyoUEVEC EPYAOLEC LE OTOXO TNV POYVWON TN mbavotntac va
aVTATTOKPLOEL 0 XpnoTNnG
e EpmAokn pe to meplexopevo (m.x. Poppinga et al. 2014)
* Evtog XxpovikoU opiov aveéaptnta anod tnv anokpion (Pielot et al. 2014)
* Slapeoog -> uPnAn/xapnAn npooniwon

e Xpnolpornotoape 3 mninmeda
* Akpaia mpoonAwon: x.a.<16” (6ldpecog)
* YYnAn npoonAwon: x.a.<103” (u.o.)
e XapnAn mpoonAwon: x.a.<369” (dlapeooc Pielot et al. 2014)

Poppinga, B., Heuten, W., Boll, S.: Sensor-Based Identification of Opportune Moments for Triggering Notifications. IEEE Pervasive Computing. 13, 22-29 (2014)
Pielot, M., de Oliveira, R., Kwak, H., Oliver, N.: Didn’T You See My Message?: Predicting Attentiveness to Mobile Instant Messages. In: Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems. pp. 3319-3328. ACM, New York, NY, USA (2014).



[Tpoyvwon x.a.

3 datasets

* RAW: ta apXIKa yvwplopota, Onwc cUAAEXONKav
* SYNTH: ouvtnypéEva yvwplopoata

e SYNTH+: synth+oplopéva emunmAeov evbladepovta



Data set Features Values Set size
Raw Attentiveness [Extreme, High, Low] 12,612
Hour [0-23]
Interactive True | False
LED True | False
Sound True | False
Vibration True | False
Ringer mode [Silent, Vibrate Only, Sound & Vibrate]
Screen state [Off, On, Dozing]
Synthetic Attentiveness [Extreme, High, Low] 12,471
Hour [0-23]
Interactive-S True | False
Modality [---,--V,-SV,LSV,-S-,LS-,L--,L-V]
Syn- Attentiveness [Extreme, High, Low] 12,471
thetic+ Hour [0-23] E
Interactive-S True | False
Modality [---,--V,-SV,LSV,-S-,LS-,L--,L-V]
Lockscreen Notifications True | False
Package name <string value>

User ID

[1-14]




[Tpoyvwon x.a.

* Xpnon 4 aAyopiBuwv katnyopLomoinong
* MLKPOC XpOVOC EKTEAECNC KAl XOLLNAR TTOAUTTAOKOTNTA
Naive Bayes
SVM (multiguadric kernel)
Random forest
Decision Tree



Classifier Raw dataset Synth Dataset Synth+ dataset
Bayes — 16s 66.32% 66.40% 65.11%
Bayes — 103s 71.97% 87.38% 87.57%
Bayes — 369s 88.41% 95.32% 89.99%
RF — 165 66.67% 66.76% 67.03%
RF —103s 88.35% 88.35% 88.35%
RF —369s 95.42% 95.42% 95.42%
SVM — 16s 67.12% 67.12% 67.12%
SVM - 103s 88.35% 88.35% 88.35%
SVM —369s 95.42% 95.42% 95.42%
DT — 16s 68.35% 66.79% 66.16%
DT - 103s 88.17% 88.25% 88.04%
DT — 369s 95.30% 95.40% 95.35%

F1 scores



100.00%

40.00%

2000%

100.00%

B0.00%

40.00%

Naive Bayes

Synth

103s

Random Forest

3895

369s

0.00%

40.00%

SVM-MQ kernel

Synth

— 165 103s 369s

Decision Tree (CART)

Synth

H emtidoon e€aptatal
Qo TO OTOXO
(threshold)

[EVLKA TTULPOUOLEG
eTLOOOELG, QKOO KOl
LLE TO amMAOUOTEPO

H xpnon tou
ouvBeTikoU dataset
b€ HELWVEL TNV
enidoon

Ta emutA€ov oToLXEL
(package name, user
id, lockscreen
settings) Oev
emnpealouv



2 UVETTWC...

e O xpOVOC amokplong dailvetal OtL eivat LAAAoOV amoteAecua
ouunepLpoplkng otaonc tou xpnotn (Anderson et al. 2018)
e KaAUTttel OAa ta €i6n elbomoioswyv avti va epappoletal EMUAEKTIKA OE
OUYKEKPLUEVA ELON
e H «e€atopikevon» paAAov dev wdelel
* Opoyevn¢ MANBuouog;
* EmiPeBatwvel to (Turner et al. 2017)

Anderson, C., Hiibener, 1., Seipp, A.-K., Ohly, S., David, K., Pejovic, V.: A Survey of Attention Management Systems in Ubiquitous Computing Environments. arXiv:1806.06771 [cs]. (2018)

Turner, L.D., Allen, S.M., Whitaker, R.M.: Reachable but not receptive: Enhancing smartphone interruptibility prediction by modelling the extent of user engagement with notifications. Pervasive and Mobile
Computing. 40, 480-494 (2017)



Ertlhextikn epabuvon

is_attentive is_attentive

true

is_attentive is_attentive

 Synth, High —

is_attentive interactive2
- is_attentive

attentivity (103s)

18 14 —
° . is_attentive 12 1
Interactive-s . false
13 23 | . is_not_attentive
H B is_attentive
* Modalit :
odall S
is_attentive o -S-
= 2
° H I 5
our hour L-v modality L-- is_not_attentive
17 S
is_attentive 10 ) LSV
9 is_attentive
6 is_not_attentive
\ LS- is_attentive
20
is_attentive »
is_not_attentive 4
15 3
is_not_attentive
is_attentive 5 =i
is_attentive -
is_attentive
is_attentive

is_attentive is_attentive



Kot TEAOC...

e MaAwdpounon pe xpnon DT
* MNpoBAemnopevocg p.o. x.a.. 102.91s (0=219.45)
* Av. RMS =212.857s
* H katavoun «TelVel» TPOC ouvTNPNTIKEC POPBAEYPELC
* Xelpotepn enidoon (extipnon — npaypatikotnta) Agr
 [Interactive-S=0; modality=-S-; hour=6]: 668s
* [Interactive-S=0; modality=LS-; hour=14]:-1137s
* OLouvduaopot autol €xouv povo 1 instance!

* KaAUtepn enidboon
 [Interactive-S=1; modality=L-V; hour=21]: -0.006s (350 instances)



> UVOALKOQL...

e Antoppdn «omavwwv» cuvbuvacpwy (dtatipnon 95% tou dataset)
e Apr=-3.41s (0=39.68)
e [Agr| =20.03s (0=34.37s)

* “usable” prediction result -> AkpiBela evtog ~1 Aemtol pe xprRon Hovo 3
YVWPLOUATWV.

800
[ ]
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400

200
0 (X ¥ N Qe e 00 o

200 O 100 200 300 400 500 600 700 800

-400 @
600 o
-800 @

-1000

[ ]

-1200

Averae feature group Apred. (s)

-1400
Instances per feature group



Kol €TOL...

* Epiktn n SLaxeiplon twv eLOOTTONCEWV OTLC AKPEC TOU UTTOAOYLOTLKOU
VEPOUG
e XaUNAEC AMALTAOELC O AMOBAKEVON, EMEEEPYAOLA, KATAVAAWON EVEPYELAC,
auvénUEVN LOLWTIKOTNTA

e Alapoipaon TwV LOVTEAWV OTLC AKUEC

* ['vwpllouvpe (ev pEPEL)

* Nwc voa «TtpaBrRéoupe» TNV MPOooXr Tou XpPRoTN

* Na npoBAEPoupe TNV EUMAOKNA TOU XPriotn Ue Baon kamoleg mAnpodoplec mAatciou
e Ae yvwpilloupe

* [lolec cuvBNKeC elval 1o POODOPEC YLOL TNV EVOXANON

* [oloL TpomoL gival rio mpocdopol yLa TV eVOXAnon



Emoueva Brpota

Artificial General Intelligence
agi.mit.edu

"What will Al allow us to automate? We'll be able
to automate everything that we can describe.
The problem is: it's not clear what we can describe."

- Stephen Wolfram



Emopeva Pnpota

* To «HOUPO KOUTL»

Description

Challenges

Example

.pp/m: on

Relative

Abilty to User attitude
recover cumsnt  towsrds socal

User atitude

din umms

Personallty

Importance

Current task

Privacy at user location ——__

notcaton modamy
User relationship wi m
otvers npub/c

Social rolatonship

commnisatons

Actlonablllty
Percept|b|llty

Attentive
fowards deix m

ot
" Temporal context v

Semantis of user (onysican

a

\ Notification

K e ecaon ang ————» Response
\ / positioning

Incoming

otmcatlon

Notification

ior T modaity”  repetitivenss

cogritive

Sensing

Gathering sensor data
from environmental
or embedded
Sensors

Processing

Processing sensor data
extracting patterns of
interests

Inferring

Inferring high-level
concepts from
extracted features

Mod

on
ntextual informatio

Managing the attentional
state of the user

N

+ Sensor selection
« Data storage
+ Power consumption

+ Feature selection
+ Feature computation
» Segmentation

« Annotation
+ Classification erro
» Classifier selection

+ Contextual correlation
« Underlying theories
» Weighting

Handling strategy
| Adaptive management
Modality

L] ° [ ]
Sample acceleration sensors
and application usage during

the day

Mea
Stdev
\Var

Preprocess signals and extract
features from acceleration and
application usage

Infer, train, and test classifiers
for activity recognition. Cascade

Build interruptibility models to
infer opportune moments for

multiple classifiers if necessary

||| interruptions

0 20
J

Defer notifications until
breakpoints have been identified

>



Culture
/ /
Ertopeva Bnuata
o
Culture
" ! 1 Organizational
* OAa ta maponavw pe pLo tpounobeon Culture
’ ’ ’ ’ Regional
e O xpnotng Kwveital o€ owkela neptBailovta

* =>yvwplleL TNV TOTUK «KOUATOUPOLY. m
Individual

* KouAtoupa: oL PuxoAoyLKEC SOUEC LECW TWV OTTOLWV
To atopa N ot opddec odnyolv tn cuueEpLPOPA TOUG
(Geertz, 1973)

e TLyivetal otav to tepfariov aAAalel;

* Y& L0 KaLlvoupLa Ywpa

Layers of Culture

National

e Y& HLa Kavoupla SOUAELd Generationa Regional
e Y& €va £Evo oTtitL ]
14 14 14 14 ‘/’
* J€ EVO LEPOG TTOV TIALULE OTTOVLAL Gender ] Organizational

e Y& pa StadopeTiki mapEa

Functional Religious

Hofstede, G. (1991). Cultures and Organizations: Software of the Mind. New York: McGraw-Hill. Hofstede, 1991



Don't want~

Ambient Lighting-

Sound-

Vibration=

Device LED~

Don't want~

Ambient Lighting"

Sound-

Vibration-

Device LED-

Scenario 1

1 Home, prlvate relaxmg

3= Home, public relaxing
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Scenario 2

2= Office, private, working
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Context and notification modalities preferences

Scenario 5

5= Home, public, working
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Komninos et al. (unpublished)
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Artifacts
atterns of Behavior
rd

* lowg Ogv elval TOG0 AVEDLKTO... e\ _\

e OLTEXVIKEC MM O ETUTPETIOLV VA
aVOKOAUPOUUE TA KPUUHEVA HOTIRa

Values

Fundamental
Assumptions

e KL av purmopoUpEe va To
aVAKAAUPOUE..
 [ati va pn LoLpACTOUE TN YVWon;
e YUAAOYLKN vOnHoouvn, XTIOUEVN OTO
VEDOC, EKTEAOUEVN OTLC AKPEC.

e XpelalOUAOTE TIEPLOCOTEPEC...
kortéAeg! (Woolley et al. 2010)
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