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Xpnuatodotnon

To apov ekALOEUTIKO UALKO €xeL avamtuxOel ota mAaiola tou
ekmaldevutikol £pyou tou dLbdaokovta.

To €pyo «Avoikta Akadnpaikd Mafipata oto Navenotiuio KpRtne»
EXeL xpnuatodotroel povo tn avadlapopdpwon Tou EKTTOLOEUTIKOU UALKOU.

To €pyo vAomoleital oto rAaiolo tou Emxelpnolakol Mpoypappatod
«Ekmaiidevon kot Ata Blou Mabnon» kot ocuyxpnpatodoteital oo tnv
Evpwrnaikni Evwon (Evpwmaiko Kowvwviko Tapeio) kot amod eBvikoug

NOPOUC.

Evpwmnaikn ‘Evwon
Evpwmnaiké Kowvwviké Tapegio

ENIXEIPHXIAKO MPOrPAMMA
EKMAIAEYZH KAI AIA BIOY MAGHEH

ENEVOVON TNV UOLVWVid TNE YVWON

YNOYPTEIO MAIAEIAL KAl OPHIKEYMATQN
EIAIKH YNHPEXZIA AIAXEIPIXHE

Me ™ ouyxpnparodotnon tng EAAadag kat tng Evpwnaikig ‘Evwong
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2nUelwpa adsrodotnonc

To apov UALKO dratiBetal pe Toug 6poug TG adetag xpriong Creative Commons
Avadopa, Mn Epmopikiy Xprion, Oxt Mapaywyo Epyo 4.0 [1] 1) petayeveotepn, AeBvrig
Exkbdoon. Efaipouvral ta aurors?\n épya Tpitwv 1.). dwrtoypadieg, Staypaupata K.A.T.,
TOL OTTIOLOL EUTIEPLEXOVTOL OE QUTO KoL T ortoia avadepovtal Hadl e TOUG OPOUG xpnonq
TOUG 01O «2nueiwpa Xpnong Epywv Tpitwv».

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/ ‘@@@@\

Qq Mn Epmnopwkn opiletal n xpnon:
mou dev nspt}\auBava QLLECO I EUECO OLKOVOLLLKO OPEAOG artd TNV XPron Tou €pyou, yla To
Slavopea tou €pyou kol adelodoyo
— Tou dev mep\apBavel olkovoulkn cuvaAlayn wg tpolnoBeon ya tn XpAon n npocfoaon oto
Epyo
— Tou Sev mpoomopilel oto Stavopea Tou €pyou Kol adeLoSOX0 EUUETO OLKOVOLLLKO 0¢deAOG (Tt .
Stapnpuioelg) amod tnv npoBoAn Tou €pyou o€ SLASIKTUOKO TOTIO

O dwaovxo¢ Umopel va rmapexeL otov adelodoxo Eexwploth adeLa va XpnoLUOTIOLEL TO
£PYO Yl EUTIOPLKN XPron, epooov auto tou {NtnO«L.


http://creativecommons.org/licenses/by-nc-nd/4.0/

Meplexyopeva

Eloaywyn otig BepeAlwdng EVVOLEC OXETLKA LE TO TIOPOKATW:

acupuata diktua, T0co oto duotkd 6oo kal oto MAC layer (radio propagation,
channel, modulation)

ouvotipata evpeong B€ong (positioning systems)

acUppoateg texvoroyieg (ry IEEE802.11, WIMAX, UWB, Bluetooth, RF tags, sensors,
LTE)

OPXLTEKTOVIKEC/LOVTEAD TTPOOBOONG

— otnv mAnpodopia (rty mobile peer-to-peer systems, infostations) , kat

— acuppoatwyv Siktuwv (ry ad hoc, mesh, sensor, infrastructure networks),
NMpwTtokoAAa SpopoAdynong os acupuata diktua (routing protocols)

epapHoyEG yLa Kivntd urtoAoyLotika ocuotipata (rty social networking & location-
based edappoyég mavw og Android, ambient intelligence)

ETOTTEL ACUPUATWV SLKTUWV Kol avaAuon tn¢ anodoong Toug

Beuata povteAomnolnong Twv aAcUPUATWY OKTUWV



Elcaywyka - Aoun

Aev elval éva cuvnBLlopévo padnua!

OL dottnteg Oa xpeLaotel va Staacouv amnod dtadopeg nyec:
* YAk6 online (&laAéelg, papers)
e Kepaiora BLBAlwvV

NephapPavel TOoo OEWPNTIKEC OGO KA MPAKTIKEC AOKNOELC.
Oa yivouv SLaA€€elc armo touc poltnTEg

Oa yivouv SLaA£€elc amo Touc peTamtuxtokoug pottnteg/Bonboug
KoL EpyaoThpLa

Av €xoupe Erasmus dortnteg, ot Stale€elc Ba yivovtal ota ayyAlka
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Project 1.
Enonteio acuppotou SIKTUOU

e Ba oTNOETE testbed yia Tnv napakoAoubnon kal TNV
Kataypapn 0eOOUEVWV OXETIKA HE TNV Kivnon kot Ttnv podcpoon
XPNOTWV OE £va dcupuaTo OIKTUO.

*Oa €€oIKEIWOEITE YE NpOYPAUMATA ENOMNTEIAC
(n.x., tcpdump, wireshark, iwlist, snmp, syslogs)
Kabwc €nionc Kal Je TNV ocuAAoyn OedopEVWYV.



Project 2: Zratiotiki avéAuon
& emeéepyaoio SIKTUAKWV
debopEvwy

....... WMMWMWWWW

[ 1n
[ o |
i e
e 1A Gl ol s
. .

.....

e Asbopgva nou £xouv kataypodei oe aclppata diktva pe dtadopa
npoypappata enomnteiag Siktvwv (Project 1), 6a ta avaAloete
OTOTLOTLKA LLE OKOTIO TNV £€aYyWYN CUUTIEPACHATWYV YLa TO SiKTuo.

e QOa efolkewwbdeite pe matlab & amAc otatiotikec ouvaptnosic (ry
uroAoylopd mean, median, Cumulative Distribution Function,
fitting katavopwv)



Project 3: ®uowko eninedo —
Radio propagation — measurements

 MapakoAouBnon Kat LETPNON TNC TLLAC TNC EVTAONC TOU OAMATOC.
e Efctoon dawvopévwy mou entnpedlouv tn dtadoon

(rt.x., armootaon petadotn/6€ktn, patvopeva avakAaongc, anoppodnonc
Kol e€aocBevnonc.

e Kataypadn autwv TwV LETPACEWV KAl LEAETN TNC
enidpaon Twv napanavw GaLVoUEVWY KoL TNV CUCXETLON

TOUG HE TIC TLHEG Tov Signal strength.



Project 4 — Juotqpoata eVpeong O€ong

e Efowkelwon pe dLadopec texvoloylec nou
Xpnotuornotouvtatl ya location-sensing.
e [elpapaTIONOC LE

IEEE802.11, RFIDs, QR/barcodes, Wii kol KApePEC

s AvdAuon tng fingerprinting pebodou kat kdmowwv

nov Baoilovtal oTnVv amootaon



Project 5: Mobile computing applications

*EnekTaon unapxovrtwyv n uAomnoinon VEwV NpwWTOTUNWV
EQAPMOYWV MOU  TPEXOUV O  KIVNTA TNAEpwva
NpoypappaTionoc o Android diapopwv

social networking & location-based epapuoywv.
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Research Projects

* Development of the u-map: a user-centric grass-
root data base with cross-layer information about
user access and quality-of-experience (QoE) for
various applications (systems project)

e Spectrum markets

— Business-driven assessment of spectrum markets (in
matlab)
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Large-scale Wireless Testbeds

Experimenting with
state-of-the-art wireless technologies

Wireless testbeds based on IEEE 802.11

= UNC campus (with > 900 APs, 20,000 users)
= [raklion (area of 150 Km?)

= ambient technology space at FORTH

---------------




Telecommunications & Networks LAB
ICS-FO RTH Spectrum analyzers
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Wireless Mesh Testbed @ Heraklion

Z& AsiToupyia

Ymo Avamruén
Aiktuvo Alaxeipnong-MNMapakoAo06NTNG

« The green line indicates the management/monitoring network, the blue line
Indicates the operational network, while the red line shows the under-
development part of the network
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Agenda

Introduction on Mobile Computing & Wireless Networks
Wireless Networks - Physical Layer

IEEE 802.11 MAC

Wireless Network Measurements & Modeling

Location Sensing

Performance of VoIP over wireless networks

Mobile Peer-to-Peer computing
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General Objectives

 Build some background on wireless networks,
|IEEE8B02.11, positioning, mobile computing

e EXp

and

ore some research projects
possibly research collaborations
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Profound technologies

“The most profound technologies are those that disappear.
They weave themselves into the fabric of everyday life until
they are indistinguishable from it."

Mark Weiser, 1991
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Weilser’s vision

* The creation of environments saturated with computing and
communication capability yet gracefully integrated with human users

» After two decades of hardware progress, many critical elements of
pervasive computing that were exotic in 1991 are now viable
commercial products: handheld and wearable computers, wireless
LANs, and devices to sense and control appliances

» Well-positioned to begin the quest for Weiser's vision

18



Constraints In Pervasive
Computing

The most precious resource in a computer system is no longer its
processor, memory, disk or network. Rather, it is a resource not
subject to Moore'slaw: oy Attention

Today's systems distract a user in many explicit & implicit ways, thereby
reducing his/her effectiveness.

* Understand the quality-of-experience (QoE) for a service
It is not just a simple set of QoS metrics (e.g., bandwidth, delay, packet loss)
« Define the user utility function!

19



Pervasive computing —Smart
spaces

Pervasive computing is the method of enhancing computer use by

making many computers available throughout the physical
environment but effectively invisible to the user.

Pervasive computing spaces involve autonomous networked
heterogeneous systems operating with minimum human
Intervention

20



Monitoring the environment

EEHSQTEGOPE Weather Station Mﬂ.p
SLF deployment
Local time: 08:32 CEST (UTC+2)
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Tagged products
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Source: Joao Da Silva’s talk at Enisa, July 20th, 2008



A new Wave of Visualisation and
Search Devices

Source: Joao Da Silva’s talk at Enisa, July 20th, 2008




3D: the next frontier

<*Multiplicity of Virtual World
Platforms, 60 M users estimate

<+Confluence of trends: social 2= /= mploe | -
networks, user generated content, There
iImmersive experience, rich media W

<3D pioneered through Games
<+A possible approach to information 4T
overload 3 inside

-,
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“*New business perspectives

Level of Interaction

Source: Joao Da Silva’s talk at Enisa, July 20th, 2008



New networking paradigms for efficient
search and sharing mechanisms
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Info "Half-Life” & “"Inconvenience Threshold”
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Mobility Evolution - 1G
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Device Presence: Unlocking the Value of “"Chip Radios”
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100K+ hotspots worldwiae, CAGR of 45% (JiWire)

90% of airports to offer Wi-Fi by 2008 (Airports Council International)

269M broadband homes worldwide in 2009 (IDC)

72% of companies to deploy Voice over Wi-Fi by 2009 (Infonetics)

100 million consumer mobile VOIP users in 2011

The PC industry will ship more than two times as many mobile VOIP
devices per year as the Telecom industry in 2011.




Fast Growth of Wireless Use

« Social networking (e.g., micro-blogging)

* Multimedia downloads (e.g., Hulu, YouTube)
e Gaming (Xbox Live)

» 2D video conferencing

* File sharing & collaboration

* Cloud storage

Next generation applications

* Immersive video conferencing
3D Telemedicine

e Virtual & Augmented reality

» Assistive Technology

£ Rapid increase in the multimedia mobile Internet traffic
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Fast Growth of Wireless Use (2/2)

 Video driving rapid growth in mobile Internet traffic

e Expected to rise 66x by 2013 (Cisco Visual
Networking Index-Mobile Data traffic Forecast)
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Wireless Networks

* Are extremely complex
* Have been used for many different purposes
« Have their own distinct characteristics due to

radio propagation characteristics & mobility
<~ wireless channels can be

highly asymmetric & time varying
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Multiple Access Technigues

Frequency Division Multiple Access (FDMA)
— Each device is allocated a fixed frequency

— Multiple devices share the available radio spectrum by using
different frequencies

Code Division Multiple Access (CDMA)

Direct Sequence Spread Spectrum (DSSS)

Frequency Hopping (FH)

Orthogonal Frequency Division Multiplexing (OFDM)
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TéAog Evotntog

EMIXEIPHEZIAKO MPOTPAMMA
EKMAIAEYZH KAI AIA BIOY MAGHZH 5 EznA
Xywone

YTIOYPTEID NAIAEIAT & BPHEKEYMATON, IOAITIEMOY & ABAHTIEMOY
EvpwnaikiEvwon EIAIKH YMHPEZIA AIAXEIPIZHE

Evpwaiké Kowwviks Tapeio
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Me T cuyxpnpatodétnon T ENadac kat Tng Evpwmaikiic Evwong



