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Foreword 

Dear Participant, 

On behalf of the Section of Mathematical and Information Sciences 
of the Association of Hungarian PhD and DLA Students it gives me 
great pleasure to welcome you to Pe cs on the occasion of the 4th 
Winter School of PhD Students in Informatics and Mathematics. 
The aim of our workshop is to expand the multidisciplinary 
scientific network of PhD students and improve their professional 
skills via an intensive course. 

The scientific program includes academic and industrial lectures 
accompanied with an intensive and practically course in the topic 
of big data, and a poster session presenting results in various 
fields of information technology and mathematics. 

Let me take this opportunity to wish you an exciting technical 
meeting at the University of Pe cs, and a pleasant stay in the 
beautiful city of Pe cs.  

 

Pe cs, February 2017 

 

 

 Pe ter Hudoba 

Section of Mathematical and Information Sciences 

Association of Hungarian PhD and DLA Students 
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Introduction of the Scientific Section 

 

Name of the Section 
Section of Mathematical and 
Information Sciences 

Association of Hungarian PhD 
and DLA Students 

Chairman 
Pe ter Hudoba 

Scientific disciplines 
Informatics, Mathematics 

Webpage 
www.doszmito.hu 

Contact 
Phone: +36 1 222 1819 

Fax: +36 1 220 3608 

Email: mito@dosz.hu 

Address 
Bajza u. 32., Budapest 

H-1062 Hungary 
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Introduction 

The Section of Mathematical and Information Sciences of the 
Association of Hungarian PhD and DLA Students was established 
in June 2013. The members of the section come from the different 
doctoral schools in information technology and mathematics 
across the country. The main goal of the section is to support the 
PhD students with information about conferences, scholarship 
opportunities and workshops. 

 

 

 

MAP 
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Lecturers 

Dr. Sándor Laki received the MSc 

and PhD degrees in computer science 

from the Eo tvo s Lora nd University, 

Budapest, Hungary, in 2007 and 

2015, respectively. He is currently 

working as an assistant professor at 

the Department of Information 

Systems, Eo tvo s Lora nd University. 

His research interests focus on active 

and passive network measurement 

techniques, traffic analytics, IP geolocation. He is the author of 

more than 20 peer-reviewed papers including publications at 

INFOCOM, ICC and SIGCOMM. Since 2015, he is a senior member 

of the Communication Networks Laboratory – a joint laboratory of 

Eo tvo s University and Ericsson Research, coordinating joint 

projects in different field of computer networking and IoTs. 

Recently, his interest has shifted towards data driven applications 

in the field of IoTs and telecommunication networks. In the past 

years, he has participated in various national, EC and EIT Digital 

projects (FP7 OneLab2, FP7 NOVI, FP7 OpenLab, EIT Digital 

SmartUC, EIT Digital FITTING, FP7 XIFI and FP7 FI-CORE). 

Currently, he is the responsible lecturer of the course “Computer 

Networks”, “Big Data Architectures” and “Big Data Analytics” at 

Eo tvo s Lora nd University. 
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Gergő Gombos is an assistant 
lecturer at the Department of 
Information Systems, Eo tvo s Lora nd 
University, Budapest, Hungary. He 
received his Computer Science MSc 
degree from Eo tvo s Lora nd 
University in 2012. In the same year 
he started the Doctoral School of 
Informatics. His PhD topic contains 
the cloud systems, semantic web, big 
data and distributed systems. He also 
interests on IoT technologies and 
computer networking too. He teaches 

Computer Networks, Big Data Analytics, Big Data Architecture and 
Modern Databases (NoSql). He participated some european 
projects, like FP7 NOVI, FP7 XiFi, FP7 Fi-Core and FI-PPP I3H. 
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Márton Balassi is a Solutions 
Architect at Cloudera and a PMC 
member at Apache Flink. He 
received his Computer Science 
MSc degree from Eo tvo s Lora nd 
University in 2014. Ma rton focuses 
on Big Data application 
development, especially in the 
streaming space. He is a regular 
contributor to open source and has 
been a speaker of a number of Big 
Data related conferences, 
including Hadoop Summit and 

Apache Big Data and numerous Big Data related meetups recently. 
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Program 

4th Winter School of PhD Students in Informatics and 
Mathematics 

Pe cs, University of Pe cs 

24th-26th February, 2017 

Day 1 – Friday, February 24, 2017 

12:30 – 13:30 Occupying accommodation 
  Hotel Arkadia 

13:30 – 14:00 Welcome and registration 
  PTE ÁJK 

14:00 – 14:15 Conference opening 

14:15 – 15:45 Data Science from academia to industry 
  Dr. Sa ndor Laki 

16:00 – 18:00 Poster session and discussion (and coffee break) 

18:00 – 19:30 Introduction to data science: Basics 
  Gergo  Gombos 

19:45 – 22:00 Gala Dinner & Awards ceremony 
  Aranykacsa Étterem 
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Day 2 – Saturday, February 25, 2017 

07:00 – 09:00  Breakfast 
  Hotel Arkadia 

09:00 – 10:30 Data science in practice 
  Gergo  Gombos 

  PTE ÁJK 

10:30 – 11:00 Coffee break 

11:00 – 12:30 Introduction to the Big Data world 
  Gergo  Gombos 

12:30 – 14:00 Lunch 
  Aranykacsa Étterem  

14:00 – 15:30 Exploring the practical challenges and use cases 
of Big Data 

  Ma rton Balassi 

  PTE ÁJK 

16:00 – 18:00 Cultural program and sightseeing tour 

18:00 – 20:00 Dinner 
  Aranykacsa Étterem  

Day 3 – Sunday, February 26, 20171 

07:00 – 10:00  Breakfast 
  Hotel Arkadia 

10:00 – 11:30 Big Data with Apache Spark in practice 

  Gergo  Gombos 

  PTE ÁJK 

11:30 – 12:00 Closing 

12:00 - 13:00 Lunch 
  Aranykacsa Étterem   

                                                           
1 The rooms must be left until 11:00, but it is available for the luggages to 
be stored in a separate room until lunch. 
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Topics 

Data Science from academia to industry 

The world needs new rock stars and as we have learned from the 
news, data scientists are the new rockers. In the past decade, our 
world has gone through an enormous evolution, resulting in that 
every moment of our life has a digital footprint. The exploration of 
these digital information provides many new perspectives, 
revealing characteristic usages and regular dynamic patterns at 
both the individual and collective scale of human behavior. Similar 
data tsunami can also be experienced in other domains of both 
science and industry. There would not be modern genomics, drug 
engineering, astrophysics, particle physics, environmental 
monitoring and forecasting without big data technologies. 
Furthermore, in industry the advent of Internet of Things and 
sensor devices pose many new challenges that are expected to be 
solved as big data problems: smart factory can optimize the 
workflows by using the time series of various sensors, increasing 
the generated profit; in the bank sector new models based on 
machine learning and data mining can be developed to reduce the 
risk of investments; in telecom area accurate location data can 
help authorities in disaster situations or can enable the 
introduction of novel location- and crowd-based services. In this 
lecture, I will talk about the recent opportunities and challenges 
that arise in the big data world and also show available courses 
and trainings that may help the audience to become the rock stars 
of this new era. 
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Introduction to data science: Basics and Data science in 
practice 

In this lectures we are going to meet the basics data science 
technologies and technics. We are going to use the python 
language to analyze the data on JupyterVM. The JupyterVM has an 
online page, where we can write the program codes. We are going 
to use some python libraries, like pandas, numpy, scipy. We are 
going to talk about the algorithms that are behind the codes and 
we use some data to try everything. 

Introduction to the Big Data world 

In this lecture we talk about the Big Data tools, systems and their 
evalution. The most analytics tool do not run on one single 
computer, it uses cluster of the computers. The first tool that we 
are going to visit is the Hadoop. The Hadoop is the first cluster 
analytics tool that uses the MapReduce paradigm that is invented 
by Google. We are going to visit the tools that use the Hadoop as 
base system. After that we are going to talk about the data storing 
technique with the hadoop distributed filesystem (HDFS). But the 
future is not the Hadoop, it is a Spark, so we are going to talk about 
what is the problem with the Hadoop and why the Spark is fater 
then that. 
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Big Data with Apache Spark in practice 

In this practice we are going to try the Spark with some examples. 
We are going to use the basic Spark and its extensions, like GraphX, 
Stream and SparkML. The GraphX is for big graph analytics. The 
typical graph algorithm uses iteration for evaluation. The question 
is how we can use this technics with cluster computing. How we 
can store the graphs? But the big data is not just large amount 
data, in some cases the data comes continuously and we have to 
process it in real time. We can do this with the Spark Stream tool. 
Finnaly, we are going to try the SparkML that is the data science 
tool for big data. 

 

Exploring the practical challenges and use cases of Big Data  

Big Data systems are never used in isolation in large enterprises, 
they have to integrate with classical RDMS systems, business 
intelligence applications, security protocols, logging and 
monitoring mechanisms amongst others. This talk walks through 
the high level process of introducing the Hadoop stack to a large 
enterprise through a hypothetical use case example that involves 
data ingestion, processing through multiple APIs and reporting. It 
highlights the pitfalls and misconceptions of migrating to the Big 
Data platform based on experience accumulated in the field. 
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Abstracts 

FIR FILTER DESIGN BASED NEURAL NETWORK 

Dhulfiqar A ALWAHAB1, Dhafer R. ZAGHAR2, Sándor LAKI3 

1,3 Faculty of Informatics, Eötvös Loránd University 

2AL-Mustansytia University  

The Finite Impulse Response (FIR) filter is one of the most 
important components in digital communications. Therefore, any 
enhancement of the FIR filter design will improve the efficiency of 
digital communications. There are several methods proposed to 
design or improve FIR filters. Involving Artificial Neural Network 
(ANN) in the FIR designing process is a modern technique that 
benefits from the high flexibility and non-linearity properties of 
the ANN. Many works have been proposed in this field, but most 
of them use random initial values to train neural networks, often 
producing results with unpredictable quality ( weak and not 
optimal). On the other hand, other researches propose methods 
for modifying the transfer function of the FIR filter with the aim of 
enhancing the method, also leading to unsatisfied results in 
general cases. In this presentation, we propose a novel solution to 
overcome the limitations of previous works by applying a 
modified training methods. The proposed method considers the 
ideal FIR filter as a target value, whereas using a pre-existing 
(window) methods to obtain the initial value and then use a 
modified back propagation algorithm (error value modification) 
to train the neural network. The modification in the error value 
gives the ability for increasing the stop-band ripple or decreasing 
the pass-band ripple separately, depending on the desired FIR 
filter. 
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USING KNOWLEDGE GRAPHS IN RESEARCH-PAPER 
RECOMMENDATIONS 

Frederick AYALA-GÓMEZ, Bálint DÁROCZY, András BENCZÚR 

Computer and Automation Research Institute, 
Eötvös Loránd University 

Hungarian Academy of Sciences 

The volume of scientific papers is increasing every year. This large 
collection of research work presents two challenges to academia 
and industry. First, gathering new results for relevant topic(s) 
requires tracking different sources of information and authors. 
Second, getting involved into a new topic is a hard research work. 
To help people overcome these problems, recommender Systems 
aim to assist users to discover relevant content in a collection of 
items. In the research-paper recommendation task, the goal is to 
find relevant papers to a user from a set of research papers. 
Many researches have develop algorithms that suggests relevant 
papers for a given query, user profile or topic. However, there is no 
model that exploits knowledge graphs to enrich the 
recommendations. A knowledge graph represents known facts 
about an object. These facts usually come in the shape RDF triplets 
of (subject, predicate, object). One of the largest knowledge graphs 
is DBPedia. It is a structured version of Wikipedia. DBPedia 
Spotlight helps users to extract the entities from a text and map it 
to DBPedia URIs. In this poster, we propose using CiteSeerX to 
collect research papers and then extract the DBPedia entities from 
the paper metadata (i.e. title, description). 
Future work is to use these annotations to build knowledge graph 
representations such as space embedding or graph kernels. Then, 
combine it with recommender systems algorithms. Moreover, the 
research-paper recommendation task can be considered a 
context-based recommendation where the DBPedia entities and 
metadata (e.g. authors, recency) can be used to pre/post process 
the recommendations.  
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A FUNCTIONAL APPROACH FOR TRANSFORMATION TO 
ABSTRACT SPECIFICATIONS FOR WEB SERVICES FROM 

BPEL PROGRAMS 

Khawla BOUAFIA, Bálint MOLNÁR, Ali KHEBIZI 

Faculty of Informatics,  
Eötvös Loránd University 

The technology of web services have become very wide-sread. 
Most recently, companies make available their business and data 
via the Web to enchance communication and sharing of resources. 
The composition of web services is a topic of interest among 
researchers as it offers the possibility of handling complex 
problems even with simple existing services while they cooperate 
with each other. However, this task is very complex and requires 
to achieves techniques and languages. 
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COMPARISON OF DISTRIBUTED ARCHITECTURES FOR 
LIDAR-BASED CHANGE DETECTION 

Máté CSERÉP1, Roderik LINDENBERGH2, Zoltán VINCELLÉR3 

1Department of Software Technology & Methodology, 
Eötvös Loránd University 

2Department of Geoscience & Remote Sensing, 
Delft University of Technology 

3Department of Information Systems, 
Eötvös Loránd University 

The advancement of remote sensing and Light Detection and 
Ranging (LiDAR) in the last few decades [1] offered a technology 
capable of rapid high resolution collection of surface altimetry 
data through airborne laser scanning [2]. While this provides an 
automatized, therefore more cost efficient and faster solution in 
contrast to expensive and time-consuming field surveys and 
manual data evaluation, the increasing quantity of measurements 
and requirements on quality raised new challenges regarding the 
computation and memory efficient analysis of massive point cloud 
datasets. In our paper we compare the processing of massive 
multitemporal datasets on the high-performance computer LISA 
provided by the Dutch national collaborative ICT organisation 
SURFsara, and in Hadoop cloud computing environments at the 
big data laboratory of ELTE. As a case study, the multi epoch 
nation-wide AHN (Actueel Hoogtebestand Nederland) altimetry 
archive of The Netherlands was selected for demonstration. The 
AHN project provides publicly available altimetry data for the 
whole territory of The Netherlands, extending across 
approximately 40.000 square kilometres, containing data points 
on the magnitude of trillions and requiring several terabytes of 
storage space [3]. Since the launch in 2003 two data acquisitions 
were completed, while the third acquisition is still ongoing. In our 
example the change detection of built-up areas were evaluated 
between AHN-2 and the available parts of AHN-3 measurements, 
currently covering approximately 30% of the Netherlands [4]. 
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SMOOTH TRANSITION BETWEEN GENUS-0 MESHES 

Gábor FÁBIÁN 

Eötvös Loránd University 

Classification Theorem of Surfaces states, that every orientable 
closed surface is topologically equivalent to the two-dimensional 
sphere or the two-dimensional 𝑛-tori. Topological equivalence of 
two surfaces 𝑋 and 𝑌 means that there exists a homeomorphism 
between 𝑋 and 𝑌, i.e. there is an 𝐻 ∶  𝑋 →  𝑌 function, that is 
bijection, continuous and inverse continuous. The concept of 
homeomorphism can be thought as a continuous deformation, 
roughly speaking we can say, surfaces are topologically equivalent, 
if they can be deformed into each other without cutting and gluing. 
In our research we deal with triangular meshes, that are the most 
common representation of surfaces in computer graphics. By 
Euler's Theorem it can be easily verified that a triangular mesh if 
topologically equivalent to the sphere, but defining a 
homeomorphism between them is a difficult task. Fortunately, 
there can be found several algorithms in literature, that are able to 
solve this problem. As the composition of homeomorphisms is 
homeomorphism, if the surfaces 𝑋 and 𝑌 both are topologically 
equivalent to the sphere, we know that there exist a 
homeomorphism that sends the points of 𝑋 to 𝑌. In this research 
we are interested in finding a homeomorphism between two 
meshes, that are equivalent to the sphere. We are using simple, 
known algorithms as building blocks to develop an easy-to-
implement easily understandable solution of the problem. 
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CODE GENERATION IN SERIALIZERS AND 
COMPARATORS OF APACHE FLINK 

Gábor HORVÁTH, Gábor GÉVAY, Márton BALASSI 

Eötvös Loránd University 

There is a shift in the Big Data world. Applications used to be I/O 
bound. InfiniBand, SSDs reduced the I/O overhead and more 
sophisticated algorithms were developed. CPU became a 
bottleneck for some applications. Using state of the art CPUs, 
reduced CPU usage can lead to reduced electricity costs even when 
an application is I/O bound. 
Some of the big data frameworks such as Apache Flink started to 
use serialized object formats within the operators to improve the 
performance. While the operators became more efficient, 
serializing and deserializing the data can significantly increase the 
CPU overhead. For this reason, it is crucial to have very efficient 
code for serialization. The poster is discussing a very efficient way 
to generate special code at runtime to serialize objects.  
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DETERMINING THE NUMBER SYSTEM PROPERTY WITH 
PROBABILISTIC ALGORITHMS 

Péter HUDOBA, Attila KOVÁCS 

Eötvös Loránd University 

The world of generalized number systems contains many 
challenging areas. In many cases the complexity of the arising 
problems is unknown. Researching these hard problems are 
important since they can be used e.g.~for cryptographic purposes. 
We focus on creating probabilistic algorithms by which we are 
able to solve the "decision problem". We describe a Las Vegas type 
probabilistic algorithm for this problem and we present some 
measurements regarding the attraction domain distributions. 
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SOURCE CODE-BASED STEGANOGRAPHY 

Dávid KIS, Norbert PATAKI 

Department of Programming Languages and Compilers, 
Faculty of Informatics, 

Eötvös Loránd University 

Steganography is an approach that aims hiding secret messages 
into a visible, readable carrier or cover. The secret message is 
typically not encrypted but it cannot be read by everyone because 
most of the people do not know that this stegotext contains secret 
messages and they do not know how to find it. The most common 
carrier types are images, audio and video files.  
On this poster we present an approach that aims at steganography 
at the level of source code, written in different programming 
languages. Nowadays many open source development 
repositories are available, huge code legacies can be taken 
advatage of and internet portals gain popularity and offer 
opportunity to share hidden messages. However, these codes are 
sequence of characters that is not a typical medium of steganotext. 
We present different techniques that can be used for source code-
based steganograpy. This means that behaviour of the code 
remains the same but it includes a hidden message. High-level 
programming languages support different constructs with the 
same result and we take advantage of these constructs. However, 
we cover general and specific techniques as well.  
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AUTOMATIC JAM CLASSIFICATION ALGORITHM 

Krisztián MEDGYES1, Dr. Tamás KOVÁCS PhD2 

1 Faculty of Information Technology, 

University of Pannonia 

1,2 IT Department, 

GAMF Faculty, 
University of Pallasz Athéné 

In the research we propose a congestion detection and 
classification method that uses data supplied by the vehicle-
mounted GPS sensor. By using the ever fixed-rate function over 
time processing we can tell what kind of traffic situation the 
corridor, is located in without being linked to a central unit. This 
fact can be the keystone of a distributed system of an intelligent 
traffic management system, because it is capable of autonomously 
detecting the congestion. In the past, this was only achieved by 
using external sensors.  
The two important parameters, which will be processed: the 
typical rate of progress rate parameters and characteristic 
parameters of the traffic periodicity parameters. The periodicity 
parameters of the velocity autocorrelation function is obtained 
from which further conclusions can be subtracted by thresholds 
preset in an algorithm.  
Applying the method to various traffic situations we are able to 
recognize and classify them. It can even be used in a fixed mobile 
GPS receiver data series as well. In our work we used the data from 
satellites for mobile phones with GPS and GLONASS. The results 
obtained show that the classifying method can be made 
operational and by further measurements or algorithmic 
refinement whit more sensors (ESP, Airbag, Wheel angle of 
rotation), it is hoped that the method will be applicable in the 
practice. 



 

30 

BRAINWAVE BASED ACTIVITY CLASSIFICATION AND 
AUTHENTICATION 

Ákos RUDAS 

EIT Digital Budapest, 
Eötvös Loránd University 

Devices which measure and record biometric data have been used 
on several fields for some time; fingerprint scanners in security 
systems, polygraphs for lie detectors, or thermometers on simple 
medical examinations. Instruments of high precision and accuracy 
are very expensive and not quite accessible for the public, however 
in recent years several new devices have appeared on the market 
which made it possible for virtually everyone to perform these 
measurements (eg. leap count, EEG, heart rate monitoring, EKG) 
with a measurement precision far lower than their clinical 
counterparts. Dealing with these low-accuracy data means a great 
challenge for developers who aim at creating everyday 
applications. In these cases one of the most significant factors is 
the applied signal- and data processing model. 
This poster summarizes the method I have used so far to develop 
a methodology to deal with these low-precision signals in order to 
classify user behaviour only by observing the EEG signals. 
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NETWORKING FOR BIG DATA 

Mohammed Fekhreddine SERIDI, Sándor LAKI 

Eötvös Loránd University 

The increasing amount of data necessitate redesigning the 
networks to provide better performance and creating reliable 
system that responds to the emerging applications and ensure 
user satisfaction. Besides the Internet, an important network that 
should be developed, to fit different requirements, is the one used 
in Data Centers due to the benefits of data plane programmability 
approach used in packet processing devices. In this poster, we 
started by showing the network evolution from the traditional 
networks to Software Defined Networking (SDN) architecture. In 
the former the control plane and data plane was implemented 
together and this creates a distributed control. In SDN architecture 
the control plane is separated from the data plane and creates a 
centralized controlling scheme. Other features are valid in SDN, 
such as the programmable controller; but it is limited to a 
specified set of supported protocols where increasing these 
protocols is not supported by the systems and will provoke more 
complexity. Due to these problems, the idea of programmable data 
plane were founded with the aim of keeping the networking 
operation protocol independent and offer more flexibility by 
making the packet processing hardware agnostic, and this help the 
network evolution and make it very responsive to the user need. 
In order to achieve the data plane programmability, some DSL 
programming languages were designed for this purpose and P4 
(Programming Protocol Independent Packet Processors) is a 
leading language.  These features will have a better impact on data 
center networks where understanding the data is more important, 
and applying the Data plane Programmability will improve the 
analysis algorithm while keeping the cost reduced, and will help 
in the classification and storage of the data. In big data 
applications the benefit will increase.  
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FRACTAL DIMENSION ALGORITHMS FOR SOCIAL 
NETWORKS 

Levente SIMON1,2, Anna SOÓS1 

1Faculty of Mathematics and Computer Science, 
Babeș–Bolyai University 

2Faculty of Informatics, 
Eötvös Loránd University 

We compare the results of fractal dimension algorithms on the 
volunteering network of the Hungarian Youth Association from 
Covasna County (HA RIT) and the professional network of 
Hungarian Economists' Society of Romania (RMKT). We highlight 
the common properties and the differences between the Ndim and 
the greedy-coloring algorithms.2 

  

                                                           
2 Levente Simon acknowledges the financial support for the Forerunner Federation and for the 

Local Council of Saint George City, Covasna County, Romania. 
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BINARY IMAGE RECONSTRUCTION BASED ON 
STRUCTURAL INFORMATION 

Judit SZŰCS, Péter BALÁZS 

Department of Image Processing and Computer Graphics, 
University of Szeged 

In discrete case the basic aim of image reconstruction is to create 
2D images from their sets of line sums taken along parallel lines in 
different directions (projection). Using the prior information, that 
the images to reconstruct can contain only black and white pixels, 
the binary reconstruction can be traced back to the equation  
𝐴𝑥 = 𝑏, where the matrix 𝐴 describes the relationship between 
the beams and pixels, while vector 𝑏 contains the measured 
projection values, and 𝑥 ∈ {0,1}𝑚𝑛  represents the unknown 
image. To facilitate the difficulties (binarization, measurement 
errors, etc.) this problem is often reformulated to the problem of 
minimizing 𝐶(𝑥) = ‖𝐴𝑥 − 𝑏‖2 + 𝛾 ∙ Φ(𝑥), where ‖𝐴𝑥 − 𝑏‖2 
measures correspondence of the solution to the given set of 
projections, and Φ(𝑥): {0,1}𝑚𝑛 → ℝ measures how well the 
reconstructed image fits the prior information. Finally 𝛾 ≥ 0 is a 
scaling constant. To solve this binary optimization problem, we 
chosen Simulated Annealing (SA) algorithm. 
We provide a novel approach for binary image reconstruction 
using few projections. The inherently insufficient amount of 
projection data is augmented by LBP statistical image priors 
describing the approximate texture of the image to reconstruct. 
During the reconstruction we use these features to force the 
reconstructed image to have a similar texture to the observed 
ones. As a comparison, we also reconstructed the images by the 
DART algorithm. Experimental results show that this approach 
can be a useful alternative of former reconstruction methods. 
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We usually think about the medical science if we hear about the 
infection, but it has also appeared in the sociology in the early 
years of scientific modeling. After studying some real-life 
mechanism in society, we formulate optimization problems for the 
Generalized Independent Cascade Model, which is introduced by 
Bota et al. The purpose of these tasks is to define a set of size k 
which cause the greatest infection in a network. We define two 
infection maximization problems connected to the generalized 
model above: they are the positive and the negative problems.  
We show that a greedy heuristic ensure the theoretically 
guaranteed precision for the problems. We also present new 
methods which choose the vertices during the infection process 
by applying metrics based on the communities (dense subgraphs) 
of the graph. In our test cases we compare this heuristics with help 
of generated graphs. Finally we investigate our methods help with 
realistic graphs. 
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This paper deals with automatic image colorization. This is a very 
difficult task, since it is an ill-posed problem that usually requires 
user intervention to achieve high quality. A fully automatic 
approach is proposed that is able to produce realistic colorization 
of an input grayscale image. Motivated by the recent success of 
deep learning techniques in image processing, we propose a feed-
forward, two-stage architecture based on Convolutional Neural 
Network that predicts the U and V color channels. Unlike most of 
the previous works, this paper presents a fully automatic 
colorization which is able to produce high-quality and realistic 
colorization even of complex scenes. Comprehensive experiments 
and qualitative and quantitative evaluations were conducted on 
the images of SUN database and on other images. We have found 
that Quaternion Structural Similarity (QSSIM) gives in some 
degree a good base for quantitative evaluation, that is why we 
chose QSSIM as an index-number for the quality of colorization. 
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Software-defined networking (SDN) is an approach to computer 
networking that allows network administrators to 
programmatically initialize, control, change, and manage network 
behavior dynamically via open interfaces and abstraction of 
lower-level functionality.  This type of dynamic network offers 
great opportunities that we can use to build robust Firewalls 
[1],[2]. 
P4 is a high level language for programming network switch 
dataplanes that allows for great flexibility in the description of 
packet structure and processing, independent of the specifics of 
the underlying hardware. 
In our work we introduce our DataPlane firewall that can move 
DDoS traffic out to the boundaries of the protected network, by 
using switches programmed by P4 [3]. 
In our work we differentiate 5 network components: Entry points, 
internal routers, servers, one content filter, and a heartbeat server 
node. Entry points are the boundaries of the network we are 
trying to filter the malicious traffic here. Internal routers are SDN 
switches those can easily reroute the traffic if needed. In case of 
the heartbeat detected an attack they route the victim server’s 
traffic to the content filter node. Content Filter monitors the 
incoming traffic, creates statistics, and decides if the traffic is 
malicious [4] or not. Both legal and malicious traffic is then sent 
back, but with different headers. The routers parse these headers 
so they can learn which flow needs to be pushed back to the 
network edge and which can be forwarded to the server. 
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