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In the past 10 years, the volumes of data produced and consumed every day by people interacting 

with different applications and devices have exploded.  

Big Data it’s with many doubts an area that raises a lot of concerns in regards to privacy, but it’s 

a field that cannot be ignored, and that is already shaping our present and future. We can 

consider it a field that started with the web search industry, but it’s now reshaping various 

industries ranging from airplane manufacturing to hospitals.  

Big data models are used in different fields or to support a broad range of activities like weather 

prediction, disaster aftermath evaluation, fraud detection, inefficiency detection or health 

evaluation have exploded. 

Hidden in large volumes of data are valuable information, patterns, which in the past could be 

harder identified and understood because of the resources needed to extract them by running 

sophisticated machine learning algorithms. This created new problems that turned into research 

opportunities regarding not only storing these data but also in making sense of them by using 

artificial intelligence and machine learning (usually considered a subfield of artificial intelligence). 

Companies began constructing recommendation engines based on the customer's input, 

behavior, and other sensor data (e.g., geolocational data) then analyzed their response and 

feedback. This allowed understanding customers as segments but also as individuals in order to 

target them, even in real-time, with recommendations that will fit their interests.  Using big data 

models for customization also found its usefulness in other areas like precision medicine, 

enabling, among others, personalized treatments or even predictions of possible health issues 

based mainly on the patient’s genome data and medical history but also based on data about his 

environment or habits. 

These developments regarding the volumes of data have also influenced economic research. 

Datasets coming from the banking and financial sector and from other sectors are also getting 

bigger, multi-dimensional and sometimes unstructured, opening new opportunities in text 

mining for supporting decision making.  

Big data has multiple convergences with Cloud Computing. Constructing on-demand clusters has 

been made easy by the cloud platforms such as AWS, Azure, Google Cloud or Oracle Cloud. These 

platforms catalyzed the development of many startups, allowing them to focus on their products 

and on their growth without investing from the beginning in infrastructure. For example, 

Dropbox was launched in 2007 on AWS S3 to become a multi-billion dollars company. 

Nevertheless, about 10 years later the company began reducing their costs by building their own 

datacenter. To make things more interesting, the development of such startups further 
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contributed to the explosion of big data and the rise of accompanying technologies like cloud 

computing and even blockchain.  

The first chapter of the Habilitation Thesis focuses on storing structured, semi-structured and 

unstructured data Big Data using the Hadoop ecosystem and a representation system like the 

Vector Space Model and processing it using machine learning approaches. It is based on research 

conducted in the project: Distributed analysis of large volumes of data for decision support and 

especially during my fellowship at the Complutense University of Madrid, GRASIA research group 

(http://grasia.fdi.ucm.es/), under the supervision of Professor Dr. Juan Pavon. This project and 

fellowship were part of the Excellence in scientific, interdisciplinary research doctoral and 

postdoctoral studies in the Economic, Social and Medical fields - EXCELIS project co-financed from 

the European Social Fund, through the Sectoral Operational Programme Human Resources 

Development 2007–2013, project number POSDRU/159/1.5/S/138907. It is also based on 

research conducted  in the project Intelligent system for trading on wholesale electricity market 

(SMARTRADE) supported by the European Regional Development Fund through the 

Competitiveness Operational Programme (2014 - 2020), priority axis 1 - research, technological 

development and innovation to support economic competitiveness and business development, 

Action 1.1.4-Attracting high-level personnel from abroad in order to enhance the RD capacity, 

under Contract P_37_418 (62/05.09.2016), for the Bucharest University of Economic Studies.  

The results were disseminated in two articles in ISI indexed journals and in two articles in ISI 

indexed conference proceedings. 

The second chapter focuses on proposing a Hadoop based architectural stack that can provide 

the ICT backbone for efficiently managing a Smart City. It also advances an Elasticsearch centered 

architecture for smart grids. The research is partly based on research conducted in the project 

Intelligent system for predicting, analyzing and monitoring performance indicators and business 

processes in the field of renewable energies (SIPAMER) co-financed by the National Authority for 

Scientific Research and Innovation – UEFISCDI, Romania, 2014-2017, PNII - PCCA 2013, code 0996, 

no. 49/2014. 

The results were published in one article in an ISI indexed journal, and one article in an ISI indexed 

conference proceeding. 

The third chapter presents problems and solutions regarding system integration for decision 

support with a focus on portal-oriented integration and on the Service Oriented Architecture 

(SOA). The research was partly conducted as part of the project IT solutions for decision support 

and for the development of knowledge management in public institutions, PN II Project, Ideas 

Program. 
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The results were disseminated in three articles in ISI indexed journals, and two articles in ISI 

indexed conference proceedings and in one book. 

In the final section of the Habilitation Thesis, I present my plans for career development. 

 


