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1 INTRODUCTION 

EU action plans aim to accelerate E-Government in Europe, taking into account the fact that 

every citizen of the European Union needs to have access to electronic services through a simple 

web interface. E-Governance requires the interoperability of existing electronic services, which 

must be reliable and with a high utilization rate. Information provided to citizens or civil society 

(for the transparency of public money expenditure) through the portals of each contracting 

authority (CA) is represented by: staff costs; expenditure on goods and services; expenditure on 

other transfers; expenditure on projects funded by European non-reimbursable funds (NFPs) or 

national budget; capital expenses; expenditure on research and development. In order to obtain 

new information, intelligent methods need to be developed and implemented in order to obtain 

centralized reports which will ensure transparency or to make management decisions regarding 

the effectiveness of European programs. 

Nowadays, there is an increasing desire to automate the existing processes within the competent 

authorities in order to reduce the costs of public administration but also to increase the efficiency 

of public administration actions, and here we can recall the intention of the Ministry of Regional 

Development and Public Administration (MADRP) to develop a general system for public 

administration where all processes are automated or the Ministry of Public Finance (MFP) 

intention to remove paper from the ministry since 2019. Among the advantages of these systems 

can be mentioned the availability and accuracy of information at the level of public administration, 

in a word increasing efficiency in public administration. 

In the above-mentioned context, the research objectives went from a few basic questions: 

I1. How can smart agents be used in central public administration? 

I2. How can reporting become standardize and increase the transparency of public money 

spending from European Non-Refundable Funds (NFPs) or the state budget? 

I3. Can the generation of certain public procurement documents be automated so that the human 

factor has the slightest contribution? 

• The research done and presented in the thesis considered the following objectives: 
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• Determine the current state of research related to mobile agents; 

• Comparative analysis of existing proprietary and open-source BI solutions; 

• Developing a smart agent that will automatically collect data from existing public 

administration portal, such as: 

− staff costs; 

− expenditure on goods and services; 

− expenditure on other transfers; 

− expenditure on projects funded by the NFPs; 

− capital expenditure; 

− expenditure on research and development; 

• developing intelligent methods (establishing action flows so that all actions that lead to a 

certain result are automatically executed) and their implementation to obtain centralized reports 

from the collected data needed to make a decision, such as: 

− increase / decrease of staff costs in the central administration involved in the 

implementation of European projects; 

− increasing / diminishing total costs of goods and services; 

− total expenditure on projects implemented in the NFPs, where the efficiency of European 

programs can be concluded, etc. 

• developing an Extensible Markup Language (XML) scheme for automatic use of data / 

reports obtained; 

• Design and deploy a Web Service that will provide cost-free data / reports to all IT systems 

that want it. This will ensure interoperability between the proposed system for development and 

the rest of existing IT systems. 

• Automating document flows and interoperability of the Electronic Public Procurement 

System (SEAP) with the National Electronic Payment Online Payment System (SNEP) - 

Ghişeul.ro, resulting in more benefits. 

The PhD thesis aims to develop intelligent mobile agent methods to obtain useful and 

meaningful information from the data gathered from central public authorities as well as 
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facilitating access to structured information on the funds coming from the state budget and 

European funds. 

The doctoral thesis is structured in five chapters and the bibliographic references are over 120. 

Chapter One - presents current elements on: the opportunity, objectives and personal 

contributions of the doctoral thesis starting from the description of the current situation in the field 

and defining the purpose, objectives, actions and measures needed, setting the stages of 

achievement and the responsibilities for the actors involved in the implementation of effective data 

exchange at the semantic, organizational and technical level. Specialized literature has been 

consulted, the implementation of existing national and international projects as well as their 

results. 

The second chapter gives an overview of the current state of research in the field of: 

• Intelligent and mobile agents, starting with the definitions and continuing to identify the mode 

of action of an ideal agent, determining the structure of an intelligent agent, determining the 

properties of intelligent agents, etc., as well as different technologies for implementing intelligent 

agents, how would be: CORBA, JAVA, JINI, JADE and will choose the appropriate technology 

to achieve the objectives (an implementation using JADE was done and presented); 

• The most common proprietary Business Intelligence (BI) solutions (such as Cronos, Oracle 

Enterprise BI, etc.) for making automated reports. BI solutions of open-source type have also been 

studied and the PENTAHO solution is presented which is the most used in the business 

environment. Finally, the results and performance of these BI solutions are presented; 

• Interoperability between IT systems - absolutely essential in a distributed environment of E-

Government as it is currently in Romania but also in "Connected Europe" – are presented the 

objectives, areas of application and benefits of the national interoperability framework. An 

example of interoperability between two known and functional systems in Romania is the 

Electronic Public Procurement System (SEAP) and the National Electronic Payment System 

Online with the Banking Card (SNEP), are presented possibilities for improvement with some 

non-existent actions at the moment; 

• Optimal hardware / software architectures - architectures that meet all the requirements for 

use to deploy an IT system that can collect data from existing systems of the central administration 
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and provide data reports to all those interested. In the vast majority of public auctions - over 90% 

in IT auctions, the award criterion is the lowest price. 

The third chapter shows the practical implementations made during the elaboration of the PhD 

thesis: 

• Developing an intelligent agent using fuzzy logic - used for an IT system to provide eloquent 

answers to vague questions such as: Is the European funds absorption rate low, medium or high? 

• Developing an application prototype in IBM Bluemix - a Cloud Foundry-based open cloud 

architecture, PaaS (Platform as a Service) type, which provides a modern way to get automated 

reports through a user interface from which you can select certain criteria of interest to the user 

such as year, month, etc; 

• Proposing new SEAP system functionalities - automatically generating the document that will 

lead to the automatic evaluation of interested economic operators to participate in online 

procurement procedures. There are presented a number of benefits that result from these 

functionalities. 

Chapter four presents comments, the most important being that the next period will be the cloud 

computing era and business decisions assisted by BI solutions. This will become a necessity 

because globalization makes it impossible for a company manager or a board of directors to 

embrace all the company's achievements at an international level, to monitor all the parameters 

needed to make a correct business decision. 

In the fifth chapter are presented the general conclusions, the original contributions of the author 

disseminated in published articles and possible future developments. 

 

2 ACTUAL STAGE OF RESEARCH 

2.1 MOBILE AND INTELLIGENT AGENTS- CATEGORIES AND DEFINITIONS 

There is no commonly accepted definition of agent. There is a consensus thinking that 

autonomy, the ability to act without human intervention or other systems is a key feature of an 

agent. Beyond that, different attributes take on a different importance based on the agent's field. 
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2.1.1 Definitions for intelligent agents 

Over time, there have been many attempts by researchers to define intelligent agent, but the 

definitions given by Gilbert and Hermans have remained the most complete definitions. 

Definition 1: "A smart agent is the software that helps users and acts on their behalf." Intelligent 

agents process specific human tasks, thus facilitating user work. Intelligent agents can be: assistant 

agents, agents that can automate user tasks, agents that emit alerts for certain tasks, agents that can 

resume complex data, agents who can learn from the human factor and make recommendations 

for him. " (Gilbert, 1997) [62]. 

Definition 2: "An Intelligent Agent is the software program that performs a given task using 

information extracted from its environment and acts in a manner appropriate to complete the task 

successfully. The software must be able to adapt itself on the basis of the changes that occur in its 

execution environment so that any change in the execution environment will not affect the desired 

result. " (Hermans, 1996) [19]. 

2.1.2 Definitions for mobile agents 

Mobile agents are software agents that have the ability to migrate to other computing systems 

and perform their tasks on the new computing system. A mobile agent can migrate to computing 

systems that have different software and hardware architectures. This migration feature provides 

the mobility of a software agent. 

Mobile agents can move from one system to another on the Internet, they can send and retrieve 

data from a user, and run other tasks at the same time, which is very useful in many cases. 

2.2 THE CLASSIFICATION OF THE MOBILE AND INTELLIGENT AGENTS 

Typically, software agents can be classified into two main categories: Resident Agents and 

Mobile Agents. Resident agents are those agents that reside in the computing system and perform 

the tasks specific to that system. Mobile agents are software agents that have the ability to migrate 

to other computing systems and perform their tasks on the new computing system. 

Typically, an agent's behavior affects the computing system, but this condition is not mandatory 

- for example is the case of an agent which simply decides to report something to the user or passes 

agent to a court. From the agent's perspective, systems are classified according to criteria as: 
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accessible vs inaccessible; deterministic vs non-deterministic; episodic vs. non-episodic; static vs. 

dynamic; discreet vs. continuous. 

2.2.1 Classification of the mobile agents 

Despite the variety of definitions, mobile agents continuously perform three functions: the 

function of perception of  the dynamic conditions of the system, the action function that affects 

environmental conditions and the function of reasoning to interpret perceptions (solving problems 

or drawing conclusions). 

2.2.2 Classification of intelligent agents 

Lee and colleagues develop several levels for intelligent agents: 

• Level 0. These agents take the documents for the user as requirements; 

• Level 1. These agents provide a user-initiated feature by performing a search to identify 

relevant webpages; 

• Level 2. At this level there are agents that maintain user profiles; 

• Level 3. Agents at this level have a learning and deductive component of the user profile to 

guide a user who cannot formalize a query or provide the specifications of a goal for a search. 

There are several possible features or abilities taken into account when referring to a smart 

agent. Four of these features are: autonomy, temporary continuity, reactivity, and driven aim are 

essential to distinguish agents from other types of objects or software. Software agents that possess 

only these features are labeled simple or weak agents. 

2.3 AREAS OF USE OF MOBILE AGENTS 

According to Yeo, mobile agents can be used for the following applications: E-commerce; 

Personal assistance; Secured brokerage; Workflow and group feeds; Searching and filtering 

Monitoring and Notification. 

2.4 CONCLUSIONS ABOUT MOBILE AND INTELLIGENT AGENTS 

Just a few years ago, discussions about software agents always began with the phrase "In the 

future, software agents will ...". The future, in terms of software agents, is now a reality. The 

Internet has allowed the development of practical applications for software developers. Some 
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current agent apps are: action-based observers (or context-dependent actions), shopping 

comparisons, personal web crowing, website recommendations, and portfolio assistants. In recent 

years, the rhythm in which existing and experimental agent technologies are applied to the virtual 

world has accelerated. 

Mobile and intelligent agents are becoming more and more sophisticated, they will become a 

major factor in the future of the internet. 

Intelligent agents will not entirely replace the human resource, but they will make information 

collection much easier for users or consumers. Instead of searching through unwanted sites, the 

user will be able to ask their agent to start searching and, in a few moments, to return with the 

information they want. This will increase the transparency of spending on governmental funds 

intra-Community government, thus achieving the European goal of installing participatory 

democracy in every EU country. 

I made this analysis of intelligent and mobile agents, starting from their definitions and 

continuing to identify the mode of action of an ideal agent, I have determined the structure of an 

intelligent agent, I have established the properties of the media in which intelligent agents act, etc. 

This analysis is very useful for choosing the agent technology which I used for the developed 

application in order to collect data from competent authority sites. 

2.5 BUSINESS INTELLIGENCE 

Does the absorption of European funds improve (increase) or worsen progressively? 

Starting from this question and taking into account the fact that the execution of tasks for mobile 

agents can result in impressive amounts of data that need to be processed to obtain reports for 

decision-factors, new technologies have been developed for a more efficient processing of these 

large volumes of data. The technology that is widely used in business and E-Government is 

Business Intelligence (BI). The success of this technology has led to more sophisticated research 

on the subject, with the ability to obtain data from heterogeneous environments, and is currently 

working with unstructured data. 

We can conclude that Business Intelligence implies: 

• Creating a single view for a client in a smart platform to analyze customer needs - operations 

can be performed for the past and current situation of the organization or predictive operations; 
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• Development of a series of analytical applications dedicated to the client in order to understand 

and identify the client's needs. There are numerous reporting applications, such as: Birt 

(http://www.eclipse.org/birt/ ), JasperReport (www.jaspersoft.com ) or Pentaho 

(www.Pentaho.com ); 

• Using deductions derived from analytical applications to create new customized products, 

services, and campaigns that meet customer needs for cost optimization and profit growth; 

• Revitalizing the value of profit by improving customer experience; 

Operationalize strategic data usage as part of the usual business. 

The PhD thesis presents proprietary BI solutions (Oracle's BI solution, Cognos provided by 

IBM and Microsoft's BI solution), as well as a Pentaho BI open source solution. 

2.5.1 Conclusions regarding the Business Intelligence solutions 

• IBM Cognos Analytics is a BI solution that can be used to improve a company's strategic 

management and monitor its financial performance. The Microsoft solution is simple to use, 

correlates disparate data, thus providing total visibility to management performance; The Oracle 

solution has the great advantage of including eight components so users no longer need to purchase 

additional software, thus increasing costs; The Pentaho solution is used to integrate multiple-

source data with end-users as well as with other business analysis units resulting in an integrated 

view of information, which is particularly important for evaluating business results. 

• For public administration, the Pentaho solution can be used if the competent authority has 

the necessary specialists. If the competent authority does not have the necessary specialists, the 

solution offered by Oracle (currently used by many competent authorities such as ANCOM) is 

preferable because it does not require additional software purchases. 

2.6 CENTRAL PUBLIC ADMINISTRATION 

E-Government is the "application of information and communication technology (ICT) for the 

delivery of government services, information exchange, communication transactions, integration 

of different independent systems and services between government-citizen (G2C), government-

government (G2G) government-employees (G2E) as well as back-office processes and 

interactions throughout the government. By e-government, government services are made 

available to citizens in a convenient, efficient and transparent manner. The three main target groups 
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that can be distinguished in governance concepts are government, citizens and businesses / interest 

groups (https://en.wikipedia.org/wiki/E-governance ). 

2.6.1 Interoperability 

As mentioned above, current systems need to exchange data between themselves, which cannot 

be achieved without interoperability. This concept (as well as SOA - service oriented architecture) 

has become key for both public administration in Romania and for the European Union (EU), 

which needs data from the member states to carry out economic analyzes at EU level and for 

services available at EU level. Traditional borders are eliminated through the availability of 

services at EU level and EU citizens will be able to access any service regardless of the location 

of that service. The Romanian state understood that interoperability is a requirement in order to be 

able to provide the highest standards of public services so that it has achieved the National 

Interoperability Framework. Interoperability in public administration has the role of ensuring 

cooperation between institutions with the ultimate goal of delivering on-line services and 

increasing administrative efficiency. 

2.6.2 Conclusions regarding study cases researched in the thesis (SEAP and SNEP) 

Interoperability between IT systems - absolutely essential in a distributed environment of E-

Government as it is currently in Romania, but also in "Connected Europe" - presents the objectives, 

areas of application and benefits of the national interoperability framework. An example of 

interoperability between two known and functional systems in Romania: The Electronic Public 

Procurement System (SEAP) and the National Electronic Payment System Online with the 

Banking Card (SNEP), presents possibilities for improvement with some non-existent actions at 

the moment; 

The analysis of the two systems has resulted in the possibility of improving them with certain 

non-existent actions currently: 

• Improving the public acquisition system by adding the possibility of generating the 

document in an automatic manner, major improvement that will lead to the reduction of the number 

of litigations in the specialized courts, highlighting undeclared subcontractors, etc; 

• Ensuring the interoperability of the two systems can ensure the electronic payment by the 

economic operators participating in the public acquisition operations as well as the highlighting of 

the daily payments to the consolidated state budget; 
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• Improve SEAP through an electronic procedure that automatically establishes the existence 

of all necessary documents to start a process of evaluation of an offer submitted by an economic 

operator; 

• Improving the SEAP system through interoperability with ANAF to automatically obtain 

tax certificates improving the A2B interaction (administration - business environment); 

• Achieving interoperability between the two systems to automatically generate evidence of 

local tax cuts by reducing the cost of multi-geographically distributed economic operators across 

the country (costs for an economic operator with 1500 headquarters distributed throughout 

Romania are between 100,000 Euros and 150,000 Euros, these certificates of local taxes being 

valid for 30 days). 

• Interoperability of the developed system with the platform used by the National Council 

for Solving Complaints (CNSC). This will generate significant time reductions in resolving the 

complains submitted by economic operators. 

• Interoperability of the system developed with the Ecris system of the Ministry of Justice (a 

major investment funded by the International Bank for Reconstruction and Development, signed 

in Bucharest on February 17, 2017 and February 27, 2017, ratified by Law No. 173), in order to 

automate the flow of documents regarding the contestations of economic operators which are 

contesting CNSC decisions at the Courts of Appeal. 

The major benefits are: 

• Reducing the evaluation periods of the economic operators' qualification by about 30 days; 

• There will be no objections in this evaluation stage; 

• Reduction of the time limits for appeals, first instance (CNSC) is reduced by 10 days; the 

second instance of the Court of Appeal is reduced for at least 10 days; 

• Enhanced transparency will be ensured for economic operators and all interested parties at 

this stage of a public procurement; 

2.6.3 Interoperability between Cloud-s 

Considering the increasing amount of data generated by applications and the need for 

availability for various analyzes, the cloud computing concept represents a more viable solution 

versus traditional client-server-based solutions. The advantages of using the cloud are 

indisputable: increased data availability, reduced maintenance costs, scalability of software 

solutions, elimination of data loss or unavailability problems, etc. 

In order to achieve interoperability in the cloud, the following aspects should be considered: 
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• Application apps and stack must be recompiled in the destination cloud; 

• Restoring existing virtual network infrastructure in the original cloud due to applications 

that are dependent on these settings. 

• adapting existing security solutions to the target cloud; 

• managing applications running in the target cloud; 

• Data moving management in clear and encrypted data. 

In conclusion, it can be said that interoperability is possible within a cloud, while for cloud 

interoperability there is no universally recognized standard (VMware has its own or vCloud API 

standard, RedHat also has a Deltacloud platform standard that each of them are to be universally 

recognized standards). 

 

3 PROPOSED IMPLEMENTATIONS 

3.1 IMPLEMENTING A SYSTEM OF DECISION USING FUZZY LOGIC AND 
MOBILE AGENTS 

The absorption of European funds depends to a large extent on the allocation of the co-financing 

amounts needed to implement the projects financed by such funds. In this context, making a 

decision on the volume of co-financing of these projects is a key factor because budget resources 

are limited and can be redistributed if the absorption of European funds is small or insignificant. 

Making more efficient use of budget resources is a constant concern of decision-makers. 

The implemented system reflects the possibility of making such decisions based on real-time 

data (through intelligent agents) by using imprecise formulations much closer to human behavior. 

Using fuzzy logic in management 

The large amount of data provided must be processed and replicating them in a BI solution is 

not an optimal choice given the very high cost of a BI deployment. It is necessary to identify and 

implement a rapid method that provides a quantifiable answer to some questions formulated in 

natural and vague language (for example, the absorption of European funds is large, small, etc.). 

For such situations (very common in everyday life ) in which we want to report closer to human 

language, it is necessary to use the fuzzy logic that gives us such answers. Thus, it WAS explored 

the possibility of creating a smart agent that uses fuzzy logic to address a vague need for 

governmental decision-makers. 
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One solution would be to have a smart agent that extracts the data relevant to our analysis from 

the AC websites and passes them into a cloud for their automated processing using fuzzy logic. 

Such a proposed, developed and implemented process implies: 

• Step 1. Collect relevant public information from the central public authority website, using 

intelligent mobile agents; 

• Step 2. Aggregate data in order to obtain relevant real-time decisions using fuzzy logic; 

• Step 3. Send the results from step 2 to the human decision maker in order to validate / 

approve the final conclusions. 

In the thesis we proposed a new model of data reporting (observing the laws in force). The 

model will help to automatically collect data for their efficient use. Another advantage of this 

reporting model will be that the data will be easier for citizens to understand, and in this way 

transparency on public spending will increase. 

The new reporting format is presented in Table 3.1. 

Table 3.1. The new reporting structure 

 

The proposed model has some advantages such as: 

• Reporting is based on budget chapters (example: in the chapter on staff costs, the state budget 

expenditures and expenses in the FENs are broken down); 
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• It details the expenditure on each European project according to the SMIS (Single Project 

Management System) code, while highlighting the amount paid in that month, and if the 

reimbursement request has also been made to that paid amount. This is a factor that helps us 

quickly and transparently calculate the absorption rate of European funds; 

• Expenditure on feasibility studies is highlighted, an important factor due to the fact that many 

studies remain unused; they do not materialize in subsequent projects that increase the absorption 

rate; 

Segregated expenditure on goods and services, rent expenses and maintenance of public 

authority, knowledge of this information can lead to management decisions on the judicious 

allocation of funds allocated to the respective authority. 

3.1.1 The subsystem decision model 

To create the proposed model, certain conditions are required: 

• All reporting data must be on a web page maintained by the contracting authority; 

• All reporting data must be published in a common format - XLS, for example; 

• All reporting data should be published in a common template for all competent authorities; 

• All reporting data must be expressed in the same unit of measurement. 

In the first step, we need to create intelligent mobile agents to get the data automatically. 

An agent platform is a software infrastructure (a software library or development environment 

based on a particular programming language) that provides everything you need to create a multi-

agent system that runs multi-agent applications. 

Such a platform, dedicated to this purpose - used in application development - is JADE (Java 

Agent Development Framework). 

With this platform, a multi-agent system has been developed. Automatic data processing will 

be done through a fuzzy logic module (Mihai et al., 2015) [10]. Given the large amount of data to 

process and the complex algorithms used by fuzzy logic, it is preferable to use a cloud to make 

sure we have the space required to save the necessary data and have enough processing power. 
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Mobile agents running on the servers of the contracting authority are required to retrieve the 

necessary information for the central mobile agent that is a fuzzy logic agent. It is this agent who 

will provide the decision maker with the decision. 

The results of the implementation of the proposed model can be seen in Figure 3.1 

(implementation in MATLAB) and Figure 3.2 (implementation in JADE) 

 
Figure 3.1. Result graph for fuzzy controller (Cojoaca, 2015c) [65]. 

The result of implementation in Java, using the JADE platform, can be seen in Figure 3.2, 

including agent communication. 

 

Figure 3.2. Implementing JADE of a fuzzy intelligence agent - from the developed 

application. 
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3.2 IMPLEMENTATION IN IBM BLUEMIX CLOUD-S 

The developed application was built into the IBM Bluemix cloud and can be accessed by a user 

through a web browser if it has an account to log in to the platform. With free cloud usage for a 

30-day period, access accounts are pre-set by the application manager and are limited in number 

and duration over time. 

The general architecture of the proposed model is shown in Figure 3.3. 

 

Figure 3.3. General Application Architecture 

3.2.1 PAAP type documents  

Currently, the reporting of expenditure related to the competent authority is made on chapters. 

This difficult reporting mode affects the understanding of the amounts spent by a contracting 

authority. Also, it is impossible for a smart agent to retrieve the information needed to determine 

the expenditures incurred by a central authority with the development of projects on the FENs. 

Tabel 3.2. Data extracted from PAAP - Retrieved from the implemented application 
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Taking into account the Annual Public Procurement Plan (PAAP sums come from the budget 

allocated to the competent authority, an example of a budget tab is found in Annex 3) and the type 

of document developed in Table 3.2, we proposed a costing model, understanding the amounts, 

the destinations where they will be spent. It is also suitable for use in the context of M to M 

(machine to machine) communication. The main advantages of the proposed model are (Cojoaca, 

2015c) [8]: 

• Reporting the stage of spending the allocated budget (FENs or state budget); 

• Correctly dimensioning the state's loans to fill the deficit, thus reducing tax and interest 

charges paid for large sums of money staying in the treasury of the unspent state; 

• The details of the expenditure on each FEN type project can be made by the SMIS 

(European Unique Code) code, registering the amounts paid in that month, specifying whether the 

refund request has been submitted or not. This is a factor contributing to the rapid and transparent 

calculation of the absorption rate of European funds; 
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• The costs of feasibility studies are highlighted. These costs are an important factor because 

many feasibility studies remain unused, they do not materialize in future projects that once 

implemented lead to improved European absorption; 

• Expenditure on goods and services as well as maintenance costs of the public authority are 

highlighted. 

 

 

Figure 3.4. XML schema for inputs related to queried sums broken down quarterly 

Given the possibility of achieving interoperability between the contracting authorities' systems 

and the central aggregation and reporting system (which is supposed to be at government level), 

the XML schema was developed and the XML file presented in Appendix 2 of the thesis was 

created. 

3.2.2 Implementation steps of the application 

Stage 1 - Set up the development and testing environment 

In the Bluemix cloud, a DevOps Services project (a project for an organization that covers all 

stakeholders, including organization management, and which contains processes for generating 

architecture, design, development, quality assurance, security, as well as processes with partners 

and suppliers - Figure 3.5), the project being associated with an organization and allocated a cloud 

space. 
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Figure 3.5. Project DevOps Services 

Two Raspberry PI devices (simulating WEB servers of the contracting authorities), a router and 

a switch were used to simulate the competent authorities. 

Servers simulated via Raspberry PI devices are the web servers of ministries that maintain 

PAAPs that will be used by the intelligent agent. Each server has the ability to add new documents 

or replace existing ones if the data contained changes over time. Once a new PAAP is uploaded, 

it also appears in the interface of the Bluemix-hosted website. When a document is entered, a 

corresponding date must be selected. Depending on this information, the agent knows to extract 

them to bring them to the interface used by a person to generate charts and tables. 

AN REST (Representational State Transfer) API has been used, the purpose of this API is to 

deliver performance, scalability, simplicity, portability, trust, adaptability. 

The final test and development environment diagram showing the main actions performed by 

each component is shown in Figure 3.6. 
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Figure 3.6. Communication between servers 

Stage 2 - Designing the database 

Using the SQLite database allowed the program to read and write directly into the database 

without the intermediary process. The main advantage in using SQLite is the easy and fast access 

to information stored in the database, which does not require configuration by an administrator. It 

is also used for projects that do not have a very large scale and a high volume of data like this one 

Stage 3 - Implement the backend 

To develop the backend of the application, Flask (as a framework) was chosen. This option was 

due to the fact that Bluemix does not support Django. 

The advantage of this use is given by the fast access and management of data as they are brought 

and retained during the session. At the same time, site scalability is ensured and the user has 

increased protection by automatically closing access after the time. 

The visual mode through which the application is exposed helps the user to better understand 

how the funds have been assigned and to track the changes in time (Figure 3.7). 
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Figure 3.7. Charts generated from data contained in PAAP - Taken from the implemented 

application 

Stage 4 - Implementing the frontend 

The frontend has been deployed by using the inherited template model. Thus, the main blocks 

for the application interface are created. Its major advantage is that the basic template can be 

inherited by children and only the parts that differ according to the user's path are overwritten. 

To facilitate the development of the interface, the Bootstrap framework, which benefits from 

all the HTML5, CSS, JS tools, helps to design the application and provides it with dynamism.  

Stage 5 - Implementing the user interface 

The ability to add PAAPs by a user has been developed using the Python open-source Django 

web framework. The major advantage of using this framework is the performance and optimization 

of the Python programming language. A web framework is a set of components that makes it easier 

and faster to develop websites by providing authentication, a management panel, forms, uploading 

of files, etc. 

Stage 6 - Implementation in the cloud 

Gunicorn was used which is a pure Python HTTP server for Web Server Gateway Interface 

(WSGI) applications. It allows any Python application to run at the same time by executing 

multiple Python processes. Provides a perfect balance of performance, flexibility and simplicity 

of configuration. Gunicorn minimizes development costs without significant impact on 

performance. It also allows users to use other proxies. 

Stage 7 - Intelligent agent implementation 
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In the frontend module, an intelligent agent is implemented to process the data received from 

PAAPs. It works by using an ajax script that parses the json document. Using Ajax leads to a data 

interpretation in the cloud. 

3.2.3 Conclusions 

The server side of the application was made on two devices: Raspberry PI with the Linux 

operating system. 

They supported a series of test scenarios that were designed to detect possible application errors, 

malfunctioning, incomprehensible data. 

3.3 AUTHORIZED CONSTATANT DOCUMENT 

After the completion of the public procurement contract, the contracting authority has the 

obligation to issue concluding documents containing standardized information on the fulfillment / 

non-fulfillment of the contractual obligations as required by the legislation in force and explained 

in the "Operational Manual for Assignment of Public Procurement Contracts" volume II, page 191 

(Trăila et al., 2009) [2]. This obligation is required by art. 161 of GD 394/2016 or art. 166 of GD 

395/2016 (rules for the application of public procurement contracts). 

Currently, the finding documents are issued by the contracting authority in letrical form. They 

are drawn up by specialist staff within the procurement department and approved by the chief 

credit officer. 

The finding documents can be divided into two categories: the positive finding documents 

showing that the economic operator has fulfilled its contractual obligations and the negative 

finding documents showing that the economic operator has not fulfilled its contractual obligations. 

The negative finding documents have negative repercussions on the economic operator, he can no 

longer take part in a public procurement procedure in the next 2 years. There are many litigation 

in the Dispute Settlement Board (CNSC) and the Courts of Appeal regarding the issuance of 

administrative documents - the negative finding documents. Up to now, up to 15% of public 

procurement contracts are finalized with negative finding documents, most of which are disputed 

after their issue at one of the two above-mentioned courts. A solution to this situation is to automate 

this issuance process, and the new document will be called "Automated Authentication 

Document". Automation can be done with SEAP, some of the information being already stored on 

the portal servers. This automation would significantly reduce the economic operator's litigation 
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with contracting authorities, due to the fact that the human factor in this process of issuing these 

administrative acts disappears. 

The newly generated document generated automatically will look like this (Table 3.3): 

Table 3.3. Autographically generated document - proposal 

 

Using the new automatically generated statement document will solve many administrative 

problems: reducing the number of litigation in courts competent to hear disputes in public 

procurement; the disclosure of undeclared subcontractors; eradication of "black work" on this 

segment of Economic Operators; rapidity in assessing qualification in new procedures. 

3.3.1 Automatic qualification of economic operators 

Taking into account the research carried out in this paper, the duration of the evaluation of the 

tenders of the economic operators participating in the procedure can be reduced from the average 

duration of 77 days to an average duration of 47 days, which would lead to a faster award of the 

contracts public procurement. 
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The 30-day difference comes from the first "Qualification of Economic Operators" stage that 

will be done automatically. This stage includes several documents that the economic operator 

participating in the procedure must provide. The economic operator must complete a document 

called the "Single European Procurement Document" (DUAE). This document can automatically 

import data from SEAP without the economic operator running through different institutions to 

request them, scan them later, and upload them to the SEAP platform. 

Documents proving the payment of daily taxes and fees to the local budget and state budget can 

be obtained through the interoperability of the national electronic payment system online with the 

bank card with the Electronic Procurement System and the information that debts are paid up to 

date when the operator economic wishes to participate in the auction and completes the DUAE, 

this will be done automatically; 

Completing the rest of the documents in the DUAE (The personal situation of the economic 

operators, the ability to exercise the professional activity, the capacity to exercise the professional 

activity, the technical and / or professional capacity, the quality assurance standards and the 

environmental protection) can also be automatically uploaded from the automatically generated 

statement. 

Thus, due to the SNAP interoperability with SEAP and the implementation of the automatically 

generated finding document, the qualification evaluation stage will be fully automated and will 

take a few moments. The economic operator will know from the time of uploading the 

documentation with which he / she participates in the tender procedure, whether he qualifies or 

not. The economic operator will be able to take rapid steps to remedy this situation by associating 

with other economic operators or third-party supporters. 

The major benefits are: you gain the approximately 30 days that are lost with your qualification 

rating; there will be no contestations in this evaluation stage; greater transparency will be provided 

to citizens. 

4 CONCLUSIONS AND PERSONAL CONTRIBUTIONS 

The European Union aims to accelerate eGovernment, taking into account the fact that every 

citizen must have access to electronic services through easy web interfaces. E-Governance is an 

application of information technology that provides administrative services, information 

exchange, communication transactions, integration of different systems, and information 

displayed to citizens must be efficient and transparent. Currently, the focus is on automating 
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existing processes within contracting authorities in order to increase the efficiency of public 

administration actions. 

Personal contributions: 

1. It was made a critical analysis of intelligent and mobile agents, starting from their 

definitions and continuing to identify the mode of action of an ideal agent, determined the structure 

of a smart agent, determined the properties of intelligent agent environments, etc., such as and 

various technologies for implementing intelligent agents such as CORBA, JAVA, JINI, JADE, 

and we chose the right technology to achieve the goals (an implementation in JADE was done and 

presented); 

2. An eloquent comparison of the most proprietary Business Intelligence (BI) solutions most 

commonly used (such as Cronos, Oracle Enterprise BI, etc.) for automated reporting was made. 

We also studied open-source BI solutions with the PENTAHO solution, which is the most 

commonly used in the business environment. Finally, we presented the results and performance of 

these BI solutions; 

3. We have developed a step-by-step approach of the national and intra-Community 

legislation regarding the implementation of a project funded by European funds starting with the 

preparation of the documentation for the submission of the project and finishing with the 

reimbursement and the sustainability of the project. Guides published by competent authorities or 

other entities are incomplete or deal with some sections of this ample process, which is why 

financial corrections and, implicitly, increased costs for the Romanian state. 

4. We analyzed optimal architectures that meet all the requirements for use to implement an 

IT system that can collect data from existing systems of the central administration and provide 

data reports to all those interested. In the vast majority of public auctions - over 90% in IT auctions, 

the award criterion is the lowest price. 

5. We have researched different scenarios of interoperability between IT systems: SEAP and 

SNEP - absolutely essential in an “eGoverment” environment as it is currently in Romania, but 

also in "connected Europe". Following this research some suggestions for improvement of the 

existing systems were formulated; 

6. It was proposed a new reporting standard and a standardized PAAP model for all public 

authorities, which can help to increase transparency in the spending of public funds; 

7. It was developed an intelligent agent using fuzzy logic - used for an IT system to provide 

eloquent answers to vague questions such as: Is the absorption rate of European funds small, 
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medium or large? The reports provide a real-time view of the progress of implementation of 

projects funded by European funds and the state budget; 

8. It was developed an application prototype in IBM Bluemix (IBM Bluemix is an open cloud 

architecture offered by IBM, such as PaaS (Platform as a Service), based on Cloud Foundry, which 

provides a modern way of generating generated reports automatically through a user interface from 

which you can select certain criteria of interest to the user such as year, month, etc. 
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