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1. Personal Data

Name llenia Tinnirello

Birth Palermo, 28 November 1976

Nationality Italian

Address Fondo Marino, 5, Palermo — ITALY

Current Employment Assistant Professor at UnivamditPalermo

Address Dipartimento di Ingegneria Elettrica, Unsi& di Palermo
Viale delle Scienze, Parco D’Orleans, 90128 PaletmaLY

Telephone, fax Tel:+39 091.23060251

Fax: +39 091.488456
Cell: 0320.4376527
Email Email:ilenia.tinnirello@tti.unipa.itilenia.tinnirello@unipa.it

2. Education

¢ From June 2007 to July 2007: Visiting researchénatSeoul National University, Seoul Korea.

« From June 2006 to August 2006: Visiting researeléne Nanyang Technological University, Singapore.
e Since January 2005: Assistant Professor at theddsity of Palermo.

« From March 2004 to November 2004: Visiting researdt the Seoul National University, Seoul, Korea.

« February 2004: Ph.D. dissertation about Resouragalflement in Wireless Packet Networks, advisor Prof.
Giuseppe Bianchi

« January 2001: state examination for engineerinfepsional qualification.

* Since November 2000PhD Student on Communications, Universitd di Palermo. About the PhD formation
program, she attended the International School FbD Students on Information Engineering at Napoli
Univeristy Federico I, on february 2001, 2002 a?@03 and, at Padova Univeristy on July 2001 e 2002.
Moreover, she attended a course on sensor net@bkksiversita la Sapienza di Roma, by prof. Maiv&stava.

e April 2000: Laurea degree in Electrical Engineering, Universita di Palermosumma cum lauderinal thesis
about Handover and Admission Control in wirelesskpanetworks, assisted by Prof. Giuseppe Bianchi.

3. Projects

e 2010-2013technical Project Managefor the project FP7-ICT-2009-1.1: FLexible Arclitere for Virtualizable
wireless future Internet Access (FLAVIA). Total ged: 3.5 Meuro (milion euros); Research Unit Bud@&0
Keuro

e 2012-2015:pproject coordinatorfor the EU regional project POR Sicilia: Nuove Telbgie per la Trasmissione
Broadcast (TTB) Total budget about 1 Meuro, Resebhtit Budget 500 Keuro

e 2013-2015:project coordinator for the University of Palermo in the bilateral jpet MAE Italia-Polonia:
ADvanced wifi networks for HOme Customized applicas (ADHOC) 2013-2015

e 2013-2015:research unit coordinatorfor the project EU FP7-CREW2012-CO2: The Wireld$&8C Processor
over CREW: enabling Cognitive Access BenchmarkIN4BIN-CREW). Total Budget 120 Keuro

e« 2012-2015:task leaderfor the national project PON 04 Smart Cities armm@unities: Innovation for greeN
EXchange in Transportaton (i NEXT).

e 2006:research unit coordinator, for the University of Rarmo, in the Italian national project PRIN MIMOSA
about: models and methodologies for WLAN measurésnand traffic characterization.



e 2006: research unit coordinator, for the University of Rarmo, in the Italian-Greek bilateral project
PITAGORA about: emerging WLAN architectures, mobility managat in WLAN, programmable networks.

e 2005-2006:research collaborator in the Italian national proj PRIN TWELVE about: 802.11 evolutions for
QoS support and advanced services.

e 2003-2006 research collaborator in the Italian national piject FIRB PRIMO about: reconfigurability, quality
of service and mobility management in multi-acdegsrid systems. In this context, research actigtfocused on
ad-hoc networks and specifically on QoS supportMAG extensions.

e 2001-2006research collaborator in various projects at Univata di Palermoabout: mobility management and
load balancing in wireless packet networks.

e 2000-2002:research collaborator in the Italian national pro MURST 40% RAMONabout: reconfigurable
access networks for mobile computing applicationsring this work, she collaborated for the desigmd a
implementation of a software module able to abstremdover functionalities and to drive handovetisiens
among heterogeneous systems.

. Conference Organization and Tutorials

- General chair of the international conferencedy in Statistical Databases (PSD 2012), Septe2®E2, Palermo,
Italy. (http://unescoprivacychair.urv.cat/psd2012/index3shporganization

- Tutorial on Programmability of Wireless NetworksCM SIGCOM 2012, August 2012, Helsinki, Finland
(http://conferences.sigcomm.org/sigcomm/2012/pwn.php

- Co-chair for the workshop multiMedia Applicatiooger Wireless Networks (MediaWin) in the editi&@06, 2007,
2008 e 2009, jointly organized with the internatiboonference European Wireless in 2006 and IEEECI$ 2007,
2008, and 2009.

- Co-Chair of the international conference IEEE IB&/2010, May 2010, Modena, Italy.

- Local Organizer of the 6th Spain, Italy, and Nethnds Meeting on Game Theory (SING 6), Palertady,|July
2010.

- Local Organizer of the Annual Mediterranean AdcHietworking Workshop (MedHoc) 2011, Favignandyltdune
2011.

PARTICIPATION TO TECHNICAL PROGRAM COMMETTEEsS:

WoWMoM 2006/2007/2010/2011 (World of Wireless, Meband Multimedia Networks)
IEEE WCNC 2005/2009 (Wireless and Communicationadeking Conference)

IEEE ICC 2010/2011/2013 (International ConferenagCommunication)

IEEE WONS 2013 (Wireless On-Demand Network SystantsServices)

IEEE WD 2012 (Wireless models and Simulations)

IEEE GLOBECOM 2010/2011/2013 (Global Communicati@onference)

IEEE WiFlex 2013 (Internation Conference on Wirsldgcess Flexibility)

IEEE INFOCOM 2013 (International Conference on Catep Communications)

REVIEWER for the following main JOURNALS:
IEEE Transactions on Communications, IEEE Transastbn Networking, Journal of Selected Areas in
Communications, IEEE Transactions on Vehicular Tietbgy, ACM Wireless Networks, Computer Networks.

PANELS AND INVITED TALKS
- Panel Organizer and Moderator for the Second GENEorkshop 12th, June 2012, Catania. Panel tithallenges



and Opportunities for long-lasting wireless moriitgr'.

- Opening Talk "Evolution of the WLAN Access Protte and Infrastructures” for MediaWin 2006, Aprids,
Athens

- Opening Talk "The wild world of WLAN cards: caro® confide on simulations and models?", Mediawi720
Aveiro, Portugal.

- Invited Talk "Dissecting WLAN unexpected perfornta: from theory to vendor-affected reality" foe thaly-Korea
Workshop on Wireless Communication Today and ToowyOctober 2008, Seoul

- Invited Talk “When your smartphone becomes yatidg dog” for the international Workshop “La tecogia al
servizio dell'uomo: soluzioni innovative per aitgde persone a superare i limiti imposti dalleldisabilita”,
organized by the Andrea Bocelli Foundation Pis$;, 2012
(http://www.andreabocellifoundation.org/?p=446&laitd

PARTICIPATION TO OTHER COMMETTEEs at the UNIVERSIT®F PALERMO:

- Scientific Coordinator of the Palermo Researclit Wnthe Consorzio Nazionale Inter-universitarier e
Telecomunicazione (CNIT)

- Technical commettee for the evaluation of theppsals for the internal research funding;

- Technical commettee for the evaluation of thehézy quality (2006-2010).

5. Teaching Experiences

1. At the University of Palermo, mainly in the flebf Communication and Information Theory. In paurtar:
a. Wireless Networks for Undergraduate Students
Regular course of 50 hours in the Academic Yea@52Zm06, 2006/2007

b. Wireless Networks for Graduate Students
Regular course of 60 hours in the Academic Yea@62m07, 2007/2008, 2008/2009, 2009/2010;
Regular course of 90 hours in the Academic Yeal92®11, 2011/2012, 2012/2013

c. Computer Networks for Students of the old Laureagram
Regular course of 60 hours in the Academic Yea62ZZmD7.

d. Queuing Theory.
Regular course of 40 hours in the Academic Yead 221 2.

e. Telecommunication Systems.
Part of the course (30 hours) in the Academic Y2a69/2010 and 2011/2012.

f. Local Area Networks for Home and Building Autotioz
Regular course (30 hours) within the Master ProgfamExperts in Domotic Applications, coordinateg Brof. M.
Ippolito.

g. Numerical Signal Processing
Practical lessons (15 hours) in the Academic Y&&@1/2002 and 2002/2003, about MATLAB software tmefilter
design, analysis of quantization effects, speestimation, kalman filters.

h. Object Oriented Programming and distributed iappbns (C++, JAVA).
Practical lessons (15 hours) in the Academic Y2a62/2003, 2003/2004.

2. Courses in other schools
a. Computer network
Compact course for the Center of Research Electiarsicily (CRES) held in October/November 2006;

b. Numerical Signal Processing
Compact course for the Center of Research Electiarsicily (CRES) held in October/November 2005;

c. Evolution of Wireless Local Area Networks



Compact course (12 hours) at the University La &aa di Roma, invited by Prof. Chiara PetrioliDiacember 2006 and
December 2007.

d. Performance study of IEEE 802.11 networks
Seminars (8 hours) at the Seoul National Univer$ityrea, invited by Prof. Sunghyun Choi, June 2007.

e. Evolution of IP Networks
Compact course (20 hours) at the ITALTEL S.P.A. &dion Center, October 2007.

3. Other teaching activities

a. Coordinator of the Erasmus Program for the $tisde Telecommunication Engineering

b. Thesis supervision: from 2005 to today, supervid more than 50 Master Thesis, co-superviso? &h.D Students,
currently supervisor of 6 Ph.D. students, mostlguabhandover algorithms and mobility managemettteduling policies

in wireless networks, quality of service in IEEE28D1 networks, load balancing algorithms in wirelpscket networks,
cognitive and programmable networks.

6. Research Activities

Mainly about wireless networks. The research a@iwi have been based on: i) the definition of nestwork
ARCHITECTURES and the design/development of thewaht prototypes; ii) the definition of new ANALYTAL

MODELS for characterizing the emerging wirelessesscsolutions, iii) the design of new EXPERIMENTABmeworks
and BENCHMARKING solutions for comparing analyticaimulation and experimental results, iv) the wgsial of
COMPLEX NETWORK SYSTEMS by means of simulators aydtem theory. For dealing with these activitidsnib
Tinnirello has extensively worked on developingtouns-made object-oriented network simulators, usimgulation tools
shared in the research community, designing newedsffirmware for network cards, designing a newelgiss node
prototype on a FPGA board.
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1-7, ISBN: 978-1-4673-0383-5

2011 -

Tinnirello I, Giarré L, Neglia G (2011). Achievirigair Bandwidth Distribution in WiFi Networks: A GanTheoretical
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doi: 10.1109/CDC.2010.5717759
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Tinnirello 1, Giarré L, Neglia G (2010). Contentidrased infrastructure networks: a protocol basedfegame-theoretical
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DETAILS ABOUT THE RESEARCH WORK
1. ARCHITECTURES

a. New flexible architectures for next generation asceetworks. This research activity, mainly carmed within
the EU project FLAVIA, lead to the definition ofreew powerful architecture for programming the bebef the
wireless cards [3] even in terms of low-level mediaccess operations. The key idea of the appraa@ni
opportunistic splitting between the card ‘primitve(i.e. elementary operations hard-coded on threl)cand
protocol logic control (i.e. the MAC program, thetn be composed in terms of an abstract state mgcfihanks
to the introduction of a MAC interpreter, called I@AEngine [1, 7, 9], it is also possible to easityplement
different virtualization strategies [2] and cogwnétiparadigms, including the possibility to negajatistribute and
activate new MAC protocols [5] in the network. Tapproach has been validated by means of the desidn
development of a MAC Engine prototype working onudima-cheap commercial card. The work has receaved
significant attention in several important conferes and industrial fora (such as INFOCOM 2012, SIGM
2012, WiFi Summit 2012, WINTECH 2011, etc.), as wtoented by the downloading of the prototype cod# an
documentation.

b. Programmable Handover and Load Balancing. This vimaskbeen carried out during the initial reseautlvities
(it is indeed part of llenia Tinnirello’s Ph.D. Téis). New metrics for quantifying the network lcaad driving the
handover decisions have been proposed [72, 73,lt7Hhs been shown that the new decision metricsvalto
significantly improve the network performance areuce the impact of different network configuration
parameters (such as the cell overlapping ratio,tittuesmission power used by the model station) ett.the
overall performance [63]. By abstracting the dexisinetric, we also contributed to the definitionaoframework
[65-67] for making the handover algorithm prograrbiea Finally, we extended the framework in case of
heterogeneous access networks [58] by defining aéfopm-independent handover logic, decoupled by the
platform-specific monitoring functions.

2. MODELS

a. Analytical Models for medium access protocols. Téitivity has been focused on the understandinfeDCF
extensions for supporting quality of service (EDG#H to the DCF performance optimization in seveetork
contexts. Starting from the bi-dimensional Bianshiodel for DCF [15], we proposed an alternativd erore
general approach for deriving the channel accestsapility. The key idea of the approach is decawupthe model
of the backoff decrement from the contention windgudates [55]. We also proposed a completely diffeand
powerful model for EDCA systems, in which statiaetess rules are no more modeled in terms of arvaiguni p-
persistent protocol [16]. The model is able to alork under non-saturated traffic conditions andesal
heterogeneous parameters between the contendiranstfl6, 40, 49, 50, 64]. A last modeling actpitas been
dedicated to the quantification of the benefitsaduiced by the new cumulative acknowledgement sekeand
burst transmissions [13, 38, 51, 53, 54, 60].Fndd better understand the differences between B@FEDCA,
we evaluated low-level performance figures by mezrsmulations [36, 41, 43, 46, 56, 64, 68].

b. Estimation of the congestion state in distributestwork. We introduced the concept of network state
quantifying the cell load in distributed accesswueks [69, 71]. Specifically, for IEEE 802.11 netks, we
proposed a methodology for estimating the numberoofipeting terminals on the basis of channel olagiens.
The methodology is based on a Kalman-based filjei@chnique applied to measurements independeatiied
out by each contending station [69]. The filteringcombined with a change-detector filter (basechddUSUM
test) for promptly identifying the arrival or theeghrture of each station. The metric has been fmedlso
improving the routing in multi-hop networks [28].e€ently, the approach has been generalized to netwo
affected by channel errors, in order to bettemesti the interference conditions suffered in thesvorks, by
discriminating between collisions and channel impants [14, 30, 33].

3. EXPERIMENTAL ACTIVITIES
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Comparison between experimental and analyticalisition results for 802.11 network benchmarking. ¥ed to
motivate the discrepancies between theoreticabpmdnce results (provided by models and/or sinutali and
experimental results in 802.11 networks [45, 5fedfically, we proposed a methodology for assessire
backoff the behavior of 802.11 commercial cardg fd¥ distinguishing between unexpected card beadravilue to
implementation limits from malicious non-standarehbviors [32]. We identified anomalous backoff hebes
[39], ineffective (proprietary) antenna diversighemes [27] and arbitrary ambient noise immunitytsans [22,
29 31], by also enlightening serious coexistenoblems between cards produced by different vendors.
Benchmarking problems for cognitive networks hasodbeen recently considered within the new EU [toje
CABIN-CREW.

Hardware and Software prototypes: The methodolbgicalysis has been enabled by the design and ajgveht

of a radio sniffer, able to detect channel idle body states.

We also contributed to design and implement fromatsbh an 802.11 medium access protocol over FPGA fo
benchmarking purposes and for testing protocolreskems (with time critical requirements) in acttests [39].
Recently, we worked on the prototyping of the Wassl MAC Processor, i.e. a new architecture for MpAGocol
execution based on a MAC interpreter and MAC prograefined in terms of extended state machines [1].

COMPLEX NETWORK SYSTEMS

Implications of wireless network flexibility. Thisearch activity has shown the potentialities [15},16, 26] and
the risks [11, 22-25] emerged in the context ofhhigorogrammable wireless networks with severatiatting

nodes. Indeed, because of the proliferation of eymenice drivers and growing interest for cognithetworks,

modern wireless cards offer the opportunities toeas and configure several card internal parameidtisough

this flexibility allows to dramatically improve theard capabilities to monitor and react to différeperation

conditions [14-16, 20] and specific network consefduch as topologies and services) [26], it aleates several
consistency problems between different network sodeor example, this flexibility can be exploitedr f
implementing selfish behaviors [6, 22-26] non cotifpp@ with standard solutions [22]. We proposedtiedy these
conflicts by means of game theory for charactegaietwork equilibrium conditions and proposing mesgems

able to prevent too greedy access behaviors [6].

New medium access solutions for improving the ressuwitilization under emerging multi-hop topologigsd
PHY technologies. New resource sharing solutionseHzeen proposed and analyzed, in order to betteraict
with the emerging PHY and multi-hop topologies {witeveral hidden nodes). Specifically, a new ctagsr
MAC/PHY scheme based on OFDMA [8, 42, 44] has bdenigned by formulating the resource allocation
problem in terms of a linear programming problensiilar cross-layer approach has been appliedteep-line
networks, due to the similarity between wireless gower-line channel impairments. In this case, dheess
scheme has been defined in terms of an hybrid vasen/polling scheme tuned on the basis of thenesed
channel features [62]. For multi-antenna statiolesy DCF extensions have been evaluated for expdpitiultiple
trans-receivers at the base stations [52] or stépgrdata and control data in different channelk #9]. We also
studied some resource allocation problems in ai+oellular scenario, enlightening the problems aridy the
simultaneous usage of partially overlapping charj@@] and by proposing new frequency planning sohg
specific for carrier-sense based networks [35-Bifjally, hybrid scheduled and contention accesstigols have
also investigated for energy-limited sensor netwdik8, 19] and multi-hop topologies with severe kedoss
rates due to hidden nodes [4, 10, 12, 26].



