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GGG 1N 1. Introduction and History

CE/VTRUL DE CERCETARE

e CCCTI

= Supports the R&D activities of the university staff
members, PhD students and associated researchers

= Main area: Computing and Information
Technology

= Research center accredited at the UPT level

e 1960: set up of the MECIPT Research Center in the
Polytechnic Institute of Timisoara

e 1961: MECIPT-1 developed in this center

= Firstdigital computer ever built in a Romanian
university lab

= Afirst generation computer with advanced features
(microprogramming)
= |nitiators: I. Kaufmann, W. Lovenfeld, M. Fildan

e 2001:set up of the Scientific Research Center in
Automation and Computing

= Faculty of Automation and Computing, UPT

= National certification (no. 72/CC-C/May 11, 2001)
issued by the National Council of Scientific
Research in High Education, Ministry of Education
and Research Romania

e 2011:CCCTI accredited by UPT F RN
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GGG N 2. Structure of the CCCTI

LENTRUL DE CERCETARE

e Current management of the CCCTI:
= Director: Prof. Dr. habil. Eng. Mihai V. MICEA

= Deputy director: Lect. Dr. Eng. Cristina STANGACIU

= 1 e Pastdirectors of the Research Center:
| = Prof. Dr. Eng. Alexandru ROGOJAN (1960 - 1981)
P - Prof Dr.Eng. Crisan STRUGARU (1981 - 1992)
| = Prof. Dr. Eng. Vladimir I. CRETU (1992 - 2016)

"= e Composed of the following specialized
| research laboratories and research groups:

= ACSA Lab: Advanced Computing Systems and
Architectures Laboratory

= DBIA Lab: Databases and Artificial Intelligence
Laboratory

= DSPLabs: Real-Time Systems, Robotics and Diqital
Signal Processing Laboratory

= LOQOSE: Software Engineering Laboratory

= Microlabs: Mobile Computing, Sensors Network
and Embedded Systems Laboratory
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GG 1N 3. General Research Areas

GEN IV DR GEBGRIANE

o Artificial intelligence

e Computer graphics and machine
vision

e Computing architectures

e Database systems

e Hardware-software systems

e [nformation security

e Networks and communications

e Signal processing and multimedia

e Software engineering
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https://cs.upt.ro/research/areas/artifintel
https://cs.upt.ro/research/areas/cgraphmv
https://cs.upt.ro/research/areas/cgraphmv
https://cs.upt.ro/research/areas/comparch
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S GG I A CCCTI Major Projects

CENITNE e SERSR G

e HRIA: Romanian Artificial Intelligence Hub

= Development of the Al area in Romania by producing and stimulating the research - Uniunen Europesna
of excellence and the application-oriented research at international standards

= Collaboration with the companies to transfer the Al research results in the industry HUB Roman
and to consistently introduce the Al technologies in the Romanian economy de Inteligenta

= Development of highly specialized human resource, including the recruitment of _A,r‘t,'f'c'?l,é,
new generation Al specialists and top Al experts from Romania, from the diaspora

and abroad, as well as the training of new research talents in the area

= Development of a research infrastructure at international standards and its hfl A
efficient use to support the objectives of HRIA L Fee

= Increase of the international visibility of the Romanian Al research, and of the Obiectivul
capacity of Romanian researchers to be actively involved in the European general

collaboration and the EU research networks of excellence wcouitom do cerata
= Total Project (Grant) Value: 67.30 Mil EUR
= UPT Partner Grant Value: 4 Mil EUR T ot Eargean s Corsr
= Funding Source: Programul Crestere Inteligentd, Digitalizare si Instrumente

Financiare 2021-2027 (PoCIDIF) and Fondul European de Dezvoltare Regionala B
(FEDR), Prioritatea 4 — STEP, Cod SMIS 2021+ 351416 @)=
= Project Duration: 2025.04.01 - 2029.12.30 w L)
= Research Fields: ' 2

Artificial intelligence
Expert and decision systems

o

o Fuzzy logic

@ Machine learning sappen  @EvnTeee  (enolar A

o Modeling and simulation systems

o Neural networks

@ Pattern recognition =::;;

. : Programming your .==:¢
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MGG I 4 CCCTI Major Projects

LENTRUL DE CERCETARE

e RoNaOQCI: Romanian National Quantum

Communication Infrastructure

RoNaQCl
r%g{a Romanian National Quantum Communication (E.« EuroQC|

Infrastructure
Mm?

— *'-RoNaQCl &ﬁoEtluNst

Slide5 | ©2025 CCCTI

Deployment of a 1500+ km QCI network
including 6 metropolitan networks in the cities
of Bucharest, lasi, Cluj-Napoca, Timisoara,
Craiova and Constanta, with 36 QKD links
spanning Romania and connecting 10
universities, 5 research institutes, 5 public
bodies, 3 data centers and a medical clinic, and
with future links planned for quantum Internet
interconnecting with neighbors

Total Project (Grant) Value: 10 Mil. EUR
Value, UPT Partner: 143455 EUR

Funding Source: DIGITAL - Digital Europe
Programme, European Union, Code DIGITAL-
2021-QCI-01, Contract 101091562/08.12.2022

Project Duration: 2023.01.01 - 2025.06.30

Research Fields:

o Quantum computing

Networks and Communications

Information security

Cryptography and cryptanalysis

Security protocols and systems AN

o
o
o
o
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.. /N 1 CCCTI Major Projects

GENTRYIL DECERCEIARE

e CloudPUTing: High Performance Cloud Platform at
Politehnica University of Timisoara

= |Implementation of an energy-efficient, HPC-type of computing
and data storage infrastructure to provide flexible to manage and
resource scalable virtual environments

= Implementation of a large capacity data collection, storage and
interchange platform, to be provided as a service (Paas - Platform
as a Service)

= Implementation of a platform for cloud-based functions (Faas -
Function as a Service), for data processing and analysis.

= Implementation of a local solution for managing and storing of
the personal data to the new GDPR standards

= Total Project (Grant) Value: 837535 EUR

= Funding Source: EU Structural Fund, Competitivity Op. Program
2014-2020, POC/398/1/1, SMIS Code 123466

= Project Duration: 2020.05.01 - 2022.04.30

= Research Fields:

Computing architectures

Distributed and enterprise software technologies
Distributed and multiprocessor systems
Operating systems

Energy management and optimization

Machine learning

Big data analysis and management

Distributed database systems

Cloud and grid systems

Complex networks »

] o (] o ] [u} =] o o o =]

Information security ] ::;;
] . Programming your -
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S GG I 4. CCCTI Major Projects

ENTRUL DE CERCETARE

m

e |ICT-eMuCo: Embedded Multi-Core
Processing for Mobile Communicating
Systems

= Addresses the platform architecture of future mobile
devices

= Comprises the relevant controller elements and the
operating system and application layers

= A multi-core architecture to get the best ratio of
performance and power consumption while
maintaining a high flexibility and scalability in the
system through variations in number of cores, cache
sizes, clock speeds etc.

= Total Project (Grant) Value: 4.580 Mil. EUR

= Funding Source: STREP R&D Grant, EU 7th
Framework Programme

= Project Duration: 2008.02.01 - 2010.01.31
= M u C O = Research Fields:

embedded multicore processing
for mobile communication systems

Computing architectures

Distributed and multiprocessor systems
Embedded systems

Operating systems

Energy management and optimisation
Mobile systems &

u]
u]
u]
u]
u]
u]
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S .G IN 5. ACSA Lab

CENITNE e SERSR G

e ACSA Lab: Advanced Computing Systems and
Architectures Laboratory

e Research Areas
= Computing architectures
= Hardware-software systems

e Research Fields
= Computing architectures
=  Hardware-software systems
=  Bio-inspired computing systems
=  Cyber-physical systems
= Distributed and multiprocessor systems
=  Embedded systems
=  Emerging systems
= Intelligent robotic environments
=  Operating systems
= Parallel computing
=  Quantum computing
=  Real-time systems
=  Reconfigurable systems
=  System design and co-design
= System reliability
= System testing

= Ubiquitous computing BEber

AR&es
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S GGG N 5. ACSA Lab

m

e Director

e Research Team

Slide9 | ©2025 CCCTI https://cs.upt.ro/research/cccti

ENTRUL DE CERCETARE

Prof. em. Dr. Eng. Mircea VLADUTIU *

Prof. Dr. habil. Eng. Mihai UDRESCU-MILOSAV *
Prof. Dr. habil. Eng. Alexandru TOPARCEANU *
Assoc.Prof. Dr. Eng. Lucian PRODAN
Assoc.Prof. Dr. Eng. Alexandru IOVANOVICI
Lect. Dr. Eng. Flavius OPRITOIU

* PhD Supervisor
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LENTRUL DE CERCETARE

5. ACSA Lab

e Selected Research Projects

RoNaQCIl: Romanian National Quantum

Communication Infrastructure

PollStream: Agent-based interaction

models with temporal attenuation for

opinion poll prediction

IMPRESS: IMproving the PREdiction of

opinion dynamics in temporal Social

networks: mathematical modeling and

Simulation framework

INCEPTION: Internet of Things meets

Complex Networks or early prediction
and management of Chronic Obstructive

Pulmonary Disease

Slide 10 | ©2025 CCCTI

Selected PhD Theses

https://cs.upt.ro/research/cccti

Sebastian-Mihai ARDELEAN:
Development of heuristic methods on
reversible and quantum computers,
Supervisor: Mihai UDRESCU-MILOSAV,
2024

Alexandru TOPIRCEANU: Structural and
Behavioral Analysis and Modeling of the
Society, Supervisor: Mircea VLADUTIU,
2016

Flavius OPRITOIU: Reliable
Implementations for Cryptographic
Systems with Testability Facilities,
Supervisor: Mircea VLADUTIU, 2010

Mihai UDRESCU-MILOSAV: Quantum
Circuits Engineering: Efficient Simulation
and Reconfigurable Quantum Hardware,
Supervisor: Mircea VLADUTIU, 2005
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B GG N 5. ACSA Lab

CEN TR DL GERGR ARG

. e Bio-Inspired Computing Architectures for
Efwiging Thamiclogy Seauence -.» Reversible Logic and Quantum Circuits Project

[—‘:;';;; g ]*[;xr 1 l giowogicalty | [ Cuantur

{
sary 11 solennt j . 1:4';:01 ry compunng

10
Sruchnes

ROSonan! | re— —
WreRing e

o I Logic

Aschitecture = |mplementing high performance algorithms at the
logic level, relying on reversible and quantum
circuits and at the architectural level, relying on bio-
inspired solutions for architectural structuring and

Phoso cann | [ | [ | =00 'r;ﬁ* (555 pamors reliability implementation
. = R&D Grant PN-II-ID-PCE-2007-1
s | (e W T Non- (total value ~275000 EUR)
i MG 'L“i“ e * Project period: Oct.2007 — Oct.2010

RisK

=]
Energy [J/op)
~12.0

-13.8

, Cost [$/gate]
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= Project goal and objectives

Develop the QUERIST framework for arbitrary complexity
reversible and quantum circuits

Elaborating efficient methodologies for reversible and
quantum circuits testing

Automated synthesis techniques for fault tolerant
reversible and quantum circuits

Elaborating bio-inspired architecture models for efficient
and reliable control of logic level resources

Constructing new quantum and reversible hardware
platform algorithms

Detailing the possible strategies for mapping the
architectural level onto logic level

https://cs.upt.ro/research/cccti
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S GGG 1N 6. DBIA Lab

CENITNE e SERSR G

e DBIA Lab: Databases and Artificial Intelligence
Laboratory

e Research Areas
= Artificial intelligence
=  Computer graphics and machine vision
= Database systems

e Research Fields

= Artificial intelligence

= Computer graphics and machine vision
=  Database systems

=  Big data analysis and management
= Computer vision

=  Data mining

=  Data modeling

=  Data visualization

=  Distributed database systems

=  Expertand decision systems

=  Fuzzy logic

=  Game engineering

=  Graphics rendering and animation
= Image and video processing

=  Knowledge-based systems

=  Machine learning

=  Modeling and simulation systems
*  Neural networks

=  Pattern recognition

) *

= Visual databases = : : & ;

Slide 12 | ©2025 CCCTI https://cs.upt.ro/research/cccti Programming your i==::
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.G N 6. DBIA Lab

LENTRUL DE CERCETARE

e Director

Prof. em. Dr. Eng. Stefan HOLBAN *

e Research Team

Prof. em. Dr. Eng. lonel JIAN *

Prof. Dr. habil. Eng. Calin-Adrian POPA *
Prof. Dr. Eng. Marius CRISAN

Assoc.Prof. Dr. Eng. Cosmin CERNAZANU-

GLAVAN

Assoc.Prof. Dr. Eng. Codruta ISTIN
Assoc.Prof. Dr. Eng. Doru TODINCA
Assoc.Prof. Dr. Eng. loana SORA
Assoc.Prof. Dr. Eng. Dan PESCARU

* PhD Supervisor

Slide 13 | ©2025 CCCTI
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LENTRUL DE CERCETARE

6. DBIA Lab

e Selected Research Projects

HRIA: Romanian Artificial Intelligence
Hub

CloudPUTing: High Performance Cloud
Platform at Politehnica University of
Timisoara

TPark Assist: Parking assistance system
for TPark

TEEFIOS: Time and Energy Efficient
Framework for Inter-Operation of Smart
devices

GEMSCLAIM: GreenEr Mobile Systems by
Cross LAyer Integrated energy
Management

Slide 14 | ©2025 CCCTI

Selected PhD Theses

https://cs.upt.ro/research/cccti

Marius BABA: Behavior classification
using video sensor networks in urban
environments, Supervisor: lonel JIAN,
2021

Adriana Marina MERCIONI: Improving
performance of deep neural networks by
developing novel activation functions,
Supervisor: Stefan HOLBAN, 2021

Doru TODINCA: Resource allocation
techniques for improving the
performance of data transfer over
GPRS/EGPRS netwaorks, Supervisor:
Stefan HOLBAN, 2005

Dan PESCARU: Bridging the Gap between
Object Oriented Modeling and
Implementation Languages Using a
Meta-Language Approach, Supervisor:
lonel JIAN, 2004
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S GG IN 6. DBIA Lab

CENTRUL DE CERCETARE

ooggg"gc‘:”gog e MaternQual Project
Omff. Mfe_o — * Integrated Information System for Evaluating the Factors
For o et Associated With Risk Prediction and Quality in Obstetrics
""“"«’i""‘”’”""’ = R&D Grant 99-Il CEEX 03 - INFOSOC 4091
---------- &) (total value ~250.000 EUR)
I = Project period: Jul.2006 - Jul.2009
:*ﬁi@tz‘ll‘ = Project goal and objectives
e | | | o l o Setthe basis of an informational system for collecting and
E’;l;:f;"}—[ = } processing medical data. Obstetrics is a medical field whose
= quality and efficiency have a dramatic impact in the society, so
: ot phone | it concentrates substantial European and international efforts
‘ o Use specific data mining techniques for identifying the factors
- associated with the pre-term birth and the quality in obstetrics
" - and to develop prediction models
o - o Contribute to improving the informational environment in
e healthcare (mainly for the specific problems of obstetrics) as a
suitable context for: (i) medical decision based on knowledge
o and evidence; (ii) improving the capacity of prevention and the
s early and personalized diagnosis
4 e | | o Put the basis of a long-term interdisciplinary cooperation
e between the partners, so contributing to the formation of a
\ ”!W!j—'—@ ‘ T new generation of specialists for whom the multidisciplinary
A work to be the common practice in applied research
MR
| T 1 A4
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GGG I 7 DSPlLabs

CENITNE e SERSR G

e DSPLabs: Real-Time Systems, Robotics and Digital Signal
10010101 Processing Laboratory

e Research Areas

=  Hardware-software systems

=  Networks and communications
Timisoar s =  Signal processing and multimedia

Digital Signal Processing Laboratories Timisoara ® ReSGaI'Ch FIG'dS

= Hardware-software systems

=  Networks and Communications

»  Signal processing and multimedia

*=  Cloud and grid systems

=  Complex networks

»=  Cyber-physical systems

=  Distributed and multiprocessor systems
=  Embedded systems

=  Energy management and optimization
*  Instrumentation and measurement

* Intelligent infrastructures and environments
* Intelligent robotic environments

=  Mobile systems

=  Multimedia systems

= Operating systems

=  Parallel computing

=  Protocols, interfaces and encoding

= Real-time systems

= Sensor networks

= Signal acquisition and processing

= Smart sensing and perception systems
»  Ubiquitous computing »

e F AN

=  Web-based systems AR&er

Slide 16 | ©2025 CCCTI https://cs.upt.ro/research/cccti Programming your i==::
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GG 7. DSPLabs

ENTRUL DE CERCETARE

Co-Directors
= Prof.em. Dr. Eng. Vladimir I. CRETU *
= Prof. Dr. habil. Eng. Mihai V. MICEA *

Research Team

Prof. em. Dr. Eng. Horia CIOCARLIE *
Prof. em. Dr. Eng. Mircea STRATULAT *
Assoc.Prof. Dr. Eng. Alin ANTON

Lect. Dr. Eng. Razvan CIOARGA

Lect. Dr. Eng. Valentin STANGACIU
Lect. Dr. Eng. Cristina STANGACIU
Lect. Dr. Eng. Daniela STANESCU

Lect. Dr. Eng. Valer BOCAN

T.Assist. Dr. Eng. Eugenia-Ana CAPOTA
T.Assist. PhD Stud. Eng. Petra CSEREOKA
T.Assist. PhD Stud. Eng. Bianca GUSITA
PhD Stud. Eng. Lucian-lonel GAINA

* PhD Supervisor
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... Il 7 DSPLabs

CENITNE e SERSR G

e Selected Research Projects

HRIA: Romanian Artificial Intelligence Hub

6S0l(T6) - Innovative Systems and Equipment for
the Implementation of Authorized Measures
from National Security Mandates

Bright Cityscapes - Synthia Project

RoNaQCI: Romanian National Quantum
Communication Infrastructure

CloudPUTing: High Performance Cloud Platform
at Politehnica University of Timisoara

Software Module for Efficiency Assessment of the

Hydraulic Pumps in Service for Drinkable Water
Systems

TEEFIOS: Time and Enerqgy Efficient Framework
for Inter-Operation of Smart devices

ICT-eMuCo: Embedded Multi-Core Processing for
Mobile Communicating Systems

MELISSEVS: Development and Analysis of an
Integrated Model for Representation of
Collaborative Robotic and Intelligent Sensor
Systems in Environment Exploration and
Supervision Applications

Slide 18 | ©2025 CCCTI

Selected PhD Theses
Christian CURIAC: Multi-Recommender Framework to

Aid Identifying and Addressing Research Themes Using
Bibliographic Metadata and Al, Supervisor: Mihai V.
MICEA, 2024

Gabriel CARSTOIU: Maximizing the Management
Efficiency of Rechargeable Batteries in Critical Energy
Storage Applications, Supervisor: Mihai V. MICEA, 2021

Eugenia-Ana CAPOTA: Scheduling methods for mixed
criticality real-time distributed systems, Supervisor:
Mihai V. MICEA, 2021

Lucian UNGUREAN: Rechargeable Batteries State of
Health Assessment for Battery Powered Embedded
Systems, Supervisor: Mihai V. MICEA, 2021

Valentin STANGACIU: Real-time wireless
communication for wireless sensor networks,
Supervisor: Vladimir I. CRETU, 2015

Cristina STANGACIU: Energy efficient real-time
scheduling, Supervisor: Vladimir 1. CRETU, 2015

Mihai V. MICEA: Design and Implementation of Real-
Time Systems for Critical Applications of Digital Signal
Acquisition and Processing, Supervisor: Vladimir |.
CRETU, 2004
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e .G IN 7. DSPlabs

GENIINE DR GERGR G

e 6S0I(T6) - Innovative Systems and Equipment
for the Implementation of Authorized Measures
from National Security Mandates

= The project aims to provide an efficient response to
the challenges generated by the evolution of the
national security context, through the development
and validation of innovative technical solutions with
covert use in the operational environment, necessary
for the collection, monitoring and management of
data of interest at a high quantitative and qualitative
level

= Total Project (Grant) Value: 400000 EUR

= Funding Source: PN IV - Program 5.6. Challenges -
Subprogram 5.6.3. Solutions, Project Code: PN-IV-P6-
6.3-SOL-2024-2-0265

= Project Duration: 2024.07.08 - 2026.06.30

= Research Fields:
o Security modeling and evaluation

Slide 19 | ©2025 CCCTI https://cs.upt.ro/research/cccti

Innovative Systems and Equipment for the
Implementation of Authorized Measures
from National Security Mandates
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7. DSPLabs

TEEFIOS: Time and Energy Efficient Framework

TEEFIOS
Sensor node/ JAN—
Smart device |
Wireless NG
network %" . g
{ o T yNet N ]
o Y e iy | WS B— ‘I-'
T*Node y: e
v/ o-o
- Mobile node
T ot
T*Node
Software
. Schd Task model | | Application
Real-time energy-efficient
scheduling mechanism
Consumption
Consumption assessment
Model system
Node Hardware
Power || Power Mgmt Real time || On-board devices
source support support || (CPU, mem, I/O,
DVS/RBE/DPM wireless, sensors)

Slide20 | ©2025 CCCTI

for Inter-Operation of Smart devices

Proposes a new paradigm - Time and Energy Efficiency
(T: or TEE)

Goal is to develop an integrated real-time and energy
efficient inter-operation framework for networks of
smart sensors and devices

Three distinct layers:

o T:.Node, a hardware-software environment and
methodology for designing and assessing real-time
behavior and efficient energy consumption of embedded
devices

o T.YNet, a system for the development and analysis of TEE
communication in wireless ad-hoc networks

o T:Pllot, a methodology for the power management of the
entire network
Total Project (Grant) Value: 123340 EUR

Funding Source: R&D Grant, National Research,
Development and Innovation Plan Il (PNCDI II), Human
Resource Program - Young Research Teams (TE), Code:
PN-II-RU-TE-2014-4-0731

Project Duration: 2015.10.01 - 2017.09.30
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.G 1N 7. DSPLabs

GENTRYIL DECERCEIARE

e FALX DACIAE Project

= Software Development Tools and Processes for
Advanced Multimedia Applications on Mobile
Phone Multi-Core Architectures

= R&D Grant POSCCE/A2-02.1.1
(total value ~506400 EUR: EU-ERDF, EU-ESF and
RO-ANCYS)

= R&D partnership between Movidius SRL. and UPT
(Jun.2010 - Jun.2012)

= Main results
o moviTest automatic application validation environment;
o moviOS multi-core real-time and parallel operating system;
o moviSim multi-core simulator;
o moviAsm assembler for the Sabre processor;

o moviDebug application loader and debugger for the
Movidius execution platforms;

o moviCompile C and C++ compiler;

o 2 patent applications filed at the OSIM and WIPO patent
offices;

o 9 scientific papers published at international conferences
and symposiums;

o 11 new jobs created for highly-qualified personnel

[ E R XN

[ 1 LA
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CENTRUL DE CERCETARE

e |LOOSE: Software Engineering

Laboratory

e Research Areas
= Software engineering
» |Information security

e Research Fields

= Information security

=  Software engineering

=  Component-based systems

=  Cryptography and cryptanalysis

= Distributed and enterprise software technologies
=  Empirical software engineering

» Information filtering and censorship

= Information hiding and privacy protection
= Malware analysis

*  Modeling, formal verification and testing

=  Object-oriented design

=  Programming languages and compilers

=  Security modeling and evaluation

= Security protocols and systems

=  Software analysis and quality assessment
=  Software maintenance and evolution

Programming your EEE Y
future, since 1966 HI.
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MGG 1IN 8. LOOSE

CENTRUL DE CERCETARE

e Director
= Prof. Dr. habil. Eng. Radu MARINESCU *

e Research Team
= Assoc.Prof. Dr. Eng. Cristina MARINESCU
= Assoc.Prof. Dr. Eng. Petru MIHANCEA
= Assoc.Prof. Dr. Eng. loana SORA
= Lect. Dr. Eng. Dan COSMA
= Lect. Dr. Eng. Cosmin MARSAVINA
= PhD Stud. Eng. Andrei-Mario RIVIS
= PhD Stud. Eng. Andy MOLIN

* PhD Supervisor

Programming your

[ ]
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.G IN 8. 1.00SE

CENTRUL DE CERCETARE

e CONQUERS Project

= Methods and Tools for Continuous Quality Assurance
in Complex Software Systems

— _— = R&D Grant PN-II-ID-PCE-2007-1

(7 DataHolder.java 52 ° :/ DrawApplication java |ﬂj XMLAttribute java Ilij AttributeField.java M3 % (total Value ~195000 EU R)
P = Project period: Oct.2007 — Oct.2010
} - - -
= = Project goal and objectives
| = el ot anvieriethod Doraiol e o develop new demand-driven, fast and precise local
} “an target for 'int envierMethod{Datatolder dh)': o o ..
) e o analyses for object-oriented code by exploiting advances
J— — in decision procedures and invariant detection
2 problems ¢ Javadoc [ Declaration (il I o integrate automated test generation with dynamic
SR 6 IS By Bcate invariant generation and static checking into an iterative
" K res ro Betbanas ecaune the cate ol L S e EIC process which generates test suites together with
imporuans RemarcThe et uss st ' ™ P (S J expected correct results, while minimizing user input
part of it) to class DataHolder would improve 1 Arametar nama: em’ 3 R ..
O i”"”’ ; : o transform design assessment from a standalone activity
« Move Msthod 1o class DataHolder (1or @ BN () ase arimimat mashnt o« Aatarsna o rermind bt into a continuous (agile) process
o bridge the gap between design flaw detection and
. = complex restructurings by means of correction plans
(Preview> ) ( Cancel ) ESOKES) . . . .
: o integrate techniques related to design and coding flaw

detection

o support the analysis of industrial-size software systems
(developed in C++, Java, C#)

=#¢+-
T
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CENTRUL DE CERCETARE

W CALC

o
B

LLATOARE ST TERNOLOGIA INFOSMATE!

e Microlabs: Mobile Computing, Sensors Network and Embedded

Systems Laboratory

e Research Areas
" Computing architectures
. Hardware-software systems
. Networks and communications

e Research Fields
- Computing architectures
. Hardware-software systems
- Networks and Communications
- Bio-inspired computing systems
. Cloud and grid systems
- Complex networks
- Cyber-physical systems
- Distributed and multiprocessor systems
- Embedded systems
. Emerging systems
. Intelligent robotic environments
. Mobile systems
- Operating systems
. Parallel computing
- Protocols, interfaces and encoding
. Quantum computing
- Real-time systems
. Reconfigurable systems
. Sensor networks
. System design and co-design
. System reliability
. System testing
. Ubiquitous computing
. Web-based systems

Programming your
future, since 1966
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GENIINE DR GERGR G

e Co-Directors

e Research Team

Slide 26 | ©2025 CCCTI https://cs.upt.ro/research/cccti

Prof. em. Dr. Eng. Mircea POPA *
Prof. Dr. habil. Eng. Marius MARCU *

Prof. Dr. habil. Eng. Oana AMARICAI-BONCALO *
Assoc.Prof. Dr. Eng. Razvan-Virgil BOGDAN

Assoc.Prof. Dr. Eng. Alexandru AMARICAI-
BONCALO

Lect. Dr. Eng. Sebastian FUICU
Lect. Dr. Eng. Sergiu NIMARA

T.Assist. PhD Stud. Eng. Marian Emanuel
IONASCU

* PhD Supervisor
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9. Microlabs

e Selected Research Projects

RoNaQCI: Romanian National Quantum
Communication Infrastructure

CloudPUTing: High Performance Cloud
Platform at Politehnica University of Timisoara

Cross-border access infrastructure to high-level
education through web-casts

JCBICS-UDPUT: Joint Cross-Border Internet
Communication System of the University of
Debrecen and Politehnica University of
Timisoara

GEMSCLAIM: GreenEr Mobile Systems by Cross
LAver Integrated energy Management

ECOMOME: Energy consumption
measurements and optimization in mobile
networks

AC_G_xBU_Academy: A data security
perspective on information transmission over
distributed systems

Slide 27 | ©2025 CCCTI

e Selected PhD Theses

Mahomed Latif TEJ: Contributions to the
Determination of Neural Network
Architectures, Supervisor: Marius MARCU, 2021

Sergiu NIMARA: Transient Errors Impact
Analysis for Sub-Powered CMOS Circuits at
Multiple Levels of Abstraction of a Digital
System, Supervisor: Mircea POPA, 2016

Gabriel GIRBAN: Monitoring the available
charge in the nodes of a wireless sensor
network by establishing the energy
consumption with online and offlime
metods, Supervisor: Mircea POPA, 2012
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CENTRUL DE CERCETARE

e ECOMOME: Energy consumption measurements
and optimization in mobile networks
» Accurately modelling and optimizing the energy

consumption of a mobile network, with a focus on 4G
and 5G technologies

= |ndependent measurement study of energy consumption
in a mobile network Fairphone 4 with |
. . removable battery
= Use the measurement data in order to design accurate ' -
energy consumption models for mobile networks
.. . . Kelithley DMM7512 —
= The propc_)sal of energy eff|C|.ent networking solutions °;‘."°:,':.“‘,'.',,"5+—* + R
= Total Project (Grant) Value: 160.000 EUR O L [
= Funding Source: EU CHIST-ERA partnership projects, (sedtor — | J_ 5 i
UEFISCDI, PNCDI Ill, ERANET-CHIST-ERA-ECOMOME e ) + m L
*= Project Duration: 2022.01.01 - 2025.01.01 — 5
= Partners: MSos012A |
5 INSA Lyon, France e e starte.
o ETS Montréal, Canada cechecope
o IMDEA Networks, Spain M ssonclinley
o Politehnica University of Timisoara -
= Research Fields:
o Energy management and optimization
o Energy Consumption Modeling
o Atomic Network Mechanism Analysis
o Network Metrology and Measurement Studies
o Al-Based Network Intelligence for Energy Efficiency
L F R
L
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GG IN 9. Microlabs

GENIINE DR GERGR G

GEMSCLAIM: GreenEr Mobile Systems by Cross

LAyer Integrated energy Management

OpenMP+
Source

—&

Compiler
and Runtime
Environment

Static compilation

: i
energy=-sensitivetunabdie-parameters

Dynamic optimization for energy and
performance

Operating StAs Posix threads RAPMI-
System Energy-aware resource allocation and
power management

rgy-aware multi-tasking

LEM

&F k)

energy

Energy-efficient OSIP-based kernel
Target

Hardware
Platform

e memory managt

BY’

FPGA platform and
demonstrator

Virtual Platform ! Analysis
‘and Modeling

Slide29 | ©2025 CCCTI

Energy-aware optimization and parallelization of a
heterogeneous multi-core compiler

Component aware energy-efficient operating
system

Customizable HW modeling with energy
monitoring facilities

Multi-layer (HW, OS, App) energy monitoring and
energy optimization

Total Project (Grant) Value: 1.2 Mil. EUR

Funding Source: EU CHIST-ERA partnership
projects, UEFISCDI, PNII-IDEI, 1/CHIST-
ERA/01.10.2012

Project Duration: 2012.09.01 - 2015.08.31

Partners:

@ Universitat Innsbruck, Austria

o Queen’s University Belfast, UK

@ RWTH Aachen University, Germany
@ Politehnica University of Timisoara

Research Fields:
o Computing architectures

@ Programming languages and compilers
o Distributed and multiprocessor systems

o Operating systems T2 R

@ Energy management and optimisation ==:::
' . Programming your 1 I'T;
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MGG IN 10. Contact

LENTRUL DE CERCETARE

CCCTI - Research Center in Computing and
Information Technology

Department of Computer and Information Technology
Politehnica University of Timisoara

‘ 2, Vasile Parvan Bvd., 300223,
B P )
- Timisoara, Romania

Room B512

g +40256403261
140 256 403273

@ https://cs.upt.ro/index.php/research/
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