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Abstract 

In this paper, we consider development of ICT domains and semantic connection between them, countries, which have been leading in 
particular sphere of science. The investigation was held with help of Google Scholar and EBSCO research databases and SCImago Journal. 
By analyzing the amount of publications each year between 2005 and 2014, we assessed perspectives of development of ICT domains, 
and connection between them. The research domains are: Big Data, Augmented Reality, Machine Learning, Neural Networks, 
Visualization, Software Defined Networking, 5G, e-Governance, Cyber-Physical Systems, Cloud Computing, Computational biology, 
Embedded systems. 
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1 Introduction 

In this paper, we attempt to analyze and give an assessment 

to the perspectives of different domains of research.   

Our investigation consists of three steps that considered 

in the second part in detail. 

As a working hypothesis we subjectively selected the 

modern concepts and put forward the thesis of interconnec-

tion (convergence) of leading domains and research direc-

tions, Then, using the scientometric databases SCImago 

Journal, EBSCO (Information Science & Technology 

Abstracts, Academic Search Complete) and Google Scholar, 

we analyze the number of publications from 2005 to 2014. 

Analysis of the results showed the "rise" and "fall" of 

research domains that allow us to suggest some promising 

research directions for realizing them in the RK. 

Note that the first attempt on this way was made in [1] 

where we introduced the semantic network of ICT domain 

and briefly discussed the perspective fields of research in the 

Kazakhstan Republic. 

2 Methods and results 

Modern high-level systems are designed based on several 

technologies and systems: machine learning, the multi-agent 

systems, systems of data collecting and processing, inclu-

ding big data, systems of grid and cloud computing etc.  

On the first step of investigation, were chosen 20 rela-

tively new ICT domains, which we used in order to search 

for publications.  

The choice of these areas is relatively subjective. These 

domains are Big Data, Вioinformatics, Cloud computing, 

Cyber-Physical systems, Embedded systems, Information 

Security, Internet of Things, Human-machine systems, Mo-

bile computing, Machine Learning, Machine to Machine, 

Multi agent systems, Neural Networks, Robotics, Visualiza-

tion etc. Some of these concepts is related to the scientific 

research, the other part are the applications.  

First of all, we searched for keywords in Google Scho-

lar’s and EBSCO databases by year of publication. This way 

we got data about development of given ICT domain. High 

numbers can be described as high interest in this domain and 

its rapid development. Low numbers show that the theme is 

relatively new or there is low interest in it.  

The Figures 1-4 illustrate the domains of research that 

demonstrate rapid dynamic of development. The number of 

publications quickly increases in the last years. 

 

 
FIGURE 1 Number of publications in the field of Big Data 
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FIGURE 2 Number of publications in the Augmented Reality domain 

 
FIGURE 3 Number of publications in the Machine Learning domain 

 
FIGURE 4 Number of publications in the 5G domain 

In the second part of research, to determine domain 
cross-reference, we used two keywords in the searching 
engine. The search engine processes the request, and outputs 
certain amount of publications, where both of requested 
keywords were met. High numbers show strong connection 
between domains, low numbers, inversely can mean that the 
relationship is weak, or one of the domains has not been 
developed enough yet. 

The figures 5-8 show these interconnections. The result 
was obtained by using EBSCO database. 

 

 
FIGURE 5 Interconnections of Big Data with other domains of research 

 
FIGURE 6 Interconnections of Augmented Reality with other domains of 

research 

 
FIGURE 7 Interconnections of Machine Learning with other domains of 

research 

 
FIGURE 8 Interconnections of 5G with other domains of research 

By using this approach, we selected semantically closely 
related domains of research. For example, Neural networks 
and Machine learning, Augmented reality and Visualization, 
Big data and Information Security etc. are relatively similar. 

Thirdly, we considered leading countries, and amount of 
publications in certain field by “Quality of scientific re-
search institutions and The Global Competitiveness Report” 
[2]. We took each country and traced its amount of public-
cations in: Computer Science, Medicine, Physics & Astro-
nomy, Engineering, Agricultural & Biological Sciences, 
Biochemistry, Genetics & Molecular Biology, Chemistry, 
Materials Science, Maths, Social Science and Earth Science. 
Also, was considered the year of publication: 2004-2005 
years, 2007-2008 years, 2011-2012 years. For us, it was 
important to determine the rating of Computer Science for 
leading countries, Kazakhstan and other countries.  

3 Discussion of results 

As results of the first research step we see, that almost all 
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domains show gradual upward trend, what can be consi-
dered as stable development of particular domain. Best re-
sults represent: Machine Learning, Big Data, Cloud Com-
puting, Neural Networks, Robotics, Information Security 
and Visualization domains. Most of them are related to Arti-
ficial Intelligence sphere, so that it is worth noting, that AI 
sphere is going to get higher priority among other spheres. 

Results of the second step: assessment of convergence. 
Domains, which have strong connection with others are: 
Machine Learning, Cloud Computing, Robotics, Visualiza-
tion, Augmented Reality, Big Data.  

Concretely, for the pairs of domains Machine Learning 
– Neural Network (78.13% publications Google, 73.45% 
EBSCO); Augmented Reality – Visualization (75.34% pub-
lications Google, 27% EBSCO), Robotics (22% EBSCO); 
Big Data – Cloud Computing (47.72% Google, 17.45% 
EBSCO), Visualization (23.8% Google, 11.95% EBSCO); 
Bioinformatics – Machine Learning (16.38% EBSCO, 
13.71% Google) are shown the good interconnections. 

Results of the third step: Leading countries. The results 

show, that between 2004 y. and 2005 y., for “Leading 
Countries”, the average rating of publications in the Com-
puter Science (CS) domain is 6.75, between 2007-2008 
years It was increased to 5, and between 2011-2012 year to 
4.75. 1st place during all this years belongs to Medicine do-
main. As to Kazakhstan Republic, the rating of CS was 10, 
13, 12 accordingly. 1st place in the rating belongs to Physics 
and Astronomy, during all period from 2004 to 2012 years. 

4 Conclusions 

Analysis of the number of publications in the field of ICT 
allows us to select some promising areas of research: Big 
Data, Augmented Reality, Machine Learning, Neural Net-
works, Visualization, Software Defined Networking, 5G, e-
Governance, Cyber-Physical Systems, Cloud Computing, 
Computational biology, Embedded systems. For all of them 
software plays significant role. Implementation of such soft-
ware in the Republic of Kazakhstan, is quite an attractive 
prospect both for business and science. 
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