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A Method for Designing a Directory Service Data 
Storage Structure to Reduce Response Time When 

Querying for Large Amounts of Data 
Andreyev A.V. 

Saint Petersburg State University of Aerospace Instrumentation 
Saint Petersburg, Russia 

aathexf@gmail.com 

Abstract. A method for designing the directory service 
data structure to reduce the directory services`s response 
time during requesting a large amount of data is proposed. 
This article discusses the LDAP directory services and net-
work data structure, where directory entries are stored in 
the appropriate directory branches for each given service 
using the directory service. Entries are grouped by service 
priority conditions. True fulfillment of several conditions 
for a single record is implemented by the alias entries that 
conform to the LDAP standard.   

Keywords: directory service, LDAP, response time, method, di-
rectory structure 
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Algorithms for the Automatic Visualization of 3D 
Models of Nanostructures for Use in Software for 

Calculating the Physical Properties of  
Nanomaterials by Molecular Dynamics Methods  

. . Baranovsky, Yu.L. Ermolaev 
Software Research Institute,  

St. Petersburg, Russia 
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Abstract. Algorithms and software solutions to the visualiza-
tion of 3D models of nanostructures are presented, which ensure 
the automatic construction of practically significant nanostruc-
tures – graphenes, carbon nanotubes, fullerenes, etc., taking into 
account their multiple repeating substructures, and supporting 
spatial operations on 3D scene elements, visual “design” 
nanostructures, modeling of various deformations and typical 
defects. The algorithms are implemented as part of a software 
package for calculating the physical properties of nanomaterials 
and nanocomposites in order to study new materials and technol-
ogies for the needs of the space industry, and can be used both 
independently and in conjunction with molecular dynamics simu-
lation programs. 

Keywords: algorithm, 3D visualization, software package, 
nanostructure, graphene, carbon nanotube, fullerene, nanostruc-
ture deformation, nanostructure defect, molecular dynamics. 
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Abstract. The developed automated system of adaptive pump 
control is considered. The choice of a mathematical model was 
substantiated, software was developed in the SoMachine devel-
opment environment, a graphical interface for the operator panel 
in the Vijeo Designer Basic development environment was devel-
oped, and an imitation model was assembled that simulates the 
operation of an adaptive pump control system. The use of a pro-
portional-integral-differential (PID) controller allows you to 
adaptively adjust the pump control system when changing set-
tings and external influences. Smooth changes of regulation pa-
rameters increase the service life of mechanical objects (pumps), 
hydraulic objects (pipes) due to the lack of water hammer. 

Keywords: programmable logic controller, MODICON M241-
TM241CEC24T controller, adaptive control, pump, PID control-
ler, automation. 
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Abstract. The work is devoted to the problem of determining 
and correlating the periodicity of control, based on the current 
state of the object, in order to ensure the requirements for the co-
efficient of readiness of complex technical complexes. The simula-
tion model developed using the modeling environment Stateflow 
software Matlab that contains fuzzy logic controller, in which the 
frequency of control and the requirements for availability are de-
fined as linguistic variables. 
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Abstract. The task of increasing the operating time of un-
manned aerial vehicles in solving agricultural operations is consid-
ered. Several approaches to charge or replace onboard batteries 
on the accompanying robotic platform are analyzed. The existing 
prototypes of service robotic platforms are distinguished by the 
complexity of the internal mechanisms, the speed of service, the 
algorithms of the platform and unmanned aerial vehicles working 
together during landing and battery maintenance. Conceptual and 
graph models of the interaction of an unmanned aerial vehicle with 
a ground platform that performs the functions of their transpor-
tation and maintenance are proposed. Preliminary calculations 
have been performed and a program has been created for model-
ing and visualizing the process of interaction between several plat-
forms and unmanned aerial vehicles during the processing of ag-
ricultural objects. 

Keywords: robotic service platforms, unmanned aerial 
vehicles, battery charging systems, battery replacement systems, 
agricultural robotics. 
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begin 
  createBaseGener ic-
Classes()  

 
foreach  containsDynamicProper t ies(c )

do 
createClass()  

.createReferenceTo( 0 . . , unordered)
 i f  containsStat icProper t ies(c e x e) then 

 getClassFromAbstractSyntax
 .createReferenceTo(  [1 . .1])  

foreach p getDynamicPropert iesOf (c e x e) do 
  createClass()
 

.proper t ies copyProper ty(p)
 .createReferenceTo( 0 . . , ordered)
 .createReferenceTo( 1 . .1 )
 State .createReferenceTo( 0 . . , unordered)
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 foreach r exeTransf  do 
 map s t e p s  createMap()  
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 replaceReferencesToExecut ionMM( )
end  
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Abstract. The composition, structure and methods of applica-
tion of a complex of software that provides developers of auto-
mated control systems of organizational and  technical complexes 
and objects of transport infrastructure with intelligent means of 
support in justifying the requirements and designing systems are 
presented. The complex of means is developed for the purpose of 
elimination of logical and semantic gaps between representations 
about the developed system at participants of this process: the cus-
tomer and users, system architects and designers, engineers and 
programmers. This is achieved through the implementation of a 
program-driven process of development and verification of formal 
models of requirements and design solutions in a common model-
language and information-software environment for all its partic-
ipants. Construction of models is carried out by the automated 
method on the basis of templates of the formal description of re-
quirements to functional and operational characteristics of the 
created systems developed with use of Petri nets, time automata, 
languages of modeling and design SysML, FUML, OCL.  

For validation and verification of complex requirements and 
design solutions developed meta-model and algorithm for design 
and analysis of execution routes of model that run in a virtual ma-
chine environment FUML VM. The methods of integration and 
use for automated testing of models of requirements and design 
solutions of specialized verification tools CPN Tools, Rodin, SPIN 
and Modelica presents. This complex provides more effective in-
teraction between the customer and the contractor both in the de-
velopment of requirements and in the design of the system, early 
detection and elimination of defects through the implementation 
of automated verification, validation and correction procedures. 
This will improve the quality of requirements and design solutions, 
as well as improve economic performance in terms of reducing the 
financial and time costs associated with the implementation of ad-
ditional work in the case of defects, and when changing require-
ments or operating conditions. 

Keywords: automated control systems, validation and verifica-
tion, time machines, design and modeling, Petri nets, functional 
and operational requirements. 
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Аннотация. Целью работы является автоматизация вы-
числений нагрузок, действующих на конструкцию кузова гру-
зового вагона при прочностных расчетах, с дальнейшим трех-
мерным моделированием с применением информационных 
технологий. Разработанная на языке С# с применением инте-
грированной среды Visual Studio программа позволяет повы-
сить точность и сократить сроки вычисления нагрузок, дей-
ствующих на кузов грузового вагона, при прочностных расче-
тах с различными исходными технико-экономическими ха-
рактеристиками и конструкционными особенностями грузо-
вых вагонов. 

Ключевые слова: вагоностроение, грузовой вагон, металло-
конструкция, нагрузка, прочность, автоматизация, програм-
мирование. 

ВВЕДЕНИЕ

С приобретением государственной независимости в Рес-
публике Узбекистан большое внимание уделяется развитию 
железнодорожного транспорта [1]. На сегодняшний день 
этот вид транспорта является неотъемлемой частью и играет 
ключевую роль в формировании экономики страны [2]. 

Для освоения возрастающих объемов перевозок по сети 
железных дорог Узбекистана и пополнения парка подвиж-
ного состава современными вагонами было принято реше-
ние освоить производство новых грузовых и пассажирских 
вагонов на базе существующих вагоноремонтных предпри-
ятий страны [3, 4]. 

В связи с этим на базе ОАО «Ташкентский завод по ре-
монту пассажирских вагонов» было освоено серийное про-
изводство современных пассажирских вагонов купейного типа 
с установкой кондиционирования воздуха модели 68-907 и 
тележки пассажирского вагона модели 68-908 (68-909) [5]. На 
базе ДП «Андижанский механический завод» и ДП «Литейно-
механический завод» было освоено производство новых 
моделей грузовых вагонов различного типа [6]. 

В процессе проектирования и разработки технической до-
кументации нового и модернизированного подвижного со-
става необходимо проверить соответствие прочностных ха-
рактеристик их конструкций установленным требованиям [7]. 

Основными документами при этом являются «Нормы 
для расчета и проектирования новых и модернизируемых 
вагонов» [8] и ГОСТ 33211 [9], которые содержат критерии 
оценки прочности конструкции кузова грузового вагона. 
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Software Product of Automation of Technological 
Processes of Modeling Constructions  
of Wagons at the Enterprises of JSC 

«Uzbekiston Temir Yullari» 

Abstract. The aim of the work is to automate the calculation of 
loads acting on the structure of the body of a freight wagon in 
strength calculations with further three-dimensional modeling 
with the use of information technology. The developed program in 
C# using the integrated environment of Visual Studio allows in-
creasing the accuracy and reducing the time of calculation of loads 
acting on the body of a freight wagon in strength calculations with 
different initial technical and economic characteristics and struc-
tural features of freight wagons. 

Keywords: wagon building, freight wagon, metalwork, load, 
strength, automation, programming. 
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Abstract. The paper investigates the characteristics of In-
ternet usage and quality of service in central region of Iraq, 
It shows the potential of the Iraqi market and how eager the 
Iraqi people are for better services. We also point out the 
main difficulties and obstacles that prevent the development 
of good internet infrastructure. Many statistical and math-
ematical methods were used to show the orientation of in-
ternet usage, and a survey of 300 internet users was held 
and the results are shown and discussed. 

Keywords: Customer Service Quality, Internet Service 
Provider (ISP), Network Quality. 

INTRODUCTION 
Internet entered Iraq before the war in 2003 but it was very 

limited and controlled by the government and not affordable to 
the majority because it was considered as a threat for the gov-
ernment. Now Iraq's internet markets are expanding signifi-
cantly but still with many obstacles in its way, the largest ob-
stacle to the expansion and the main reason behind the lack of 
good internet services in Iraq is the poor and damaged infra-
structure, which was damaged during the first and second gulf 
wars and the years of international sanctions. 

After three wars and many internal conflicts in Iraq many 
people who have left the country use internet to keep in contact 
with their family, friends and relatives in Iraq mainly through 
chatting and social media. Also after many years of sanctions 
the education sector is thirsty for anything new, so the internet 
serves as a resource for research and software especially with 
the poor equipped libraries in Iraq. It’s also used as an archive 
where people store many old documents and photos as the chaos 
threatens the entire country heritage. The political parties use 
the social media and western news media as a broker for news 
and election campaigns. 

The government is steadily developing most of its facilities 
and upgrading from paperwork to digital work and automation, 
but still has a long road to go with many obstacles [1].  

IRAQ COMPARED WITH ARAB NEIGHBOURS AND WORLDWIDE 
Iraq ranks Number (38) worldwide in number of individuals 

using internet and ranks number (123) worldwide in percentage 
of population using the internet. Which means that a large num-
ber of its population (almost 50%) does not have access to the 
internet, which is a very large number as the population of Iraq 
exceeded 40 million. This not only shows the size of the poten-

tial market, but also exposes the size of difficulties and prob-
lems the government is facing to make internet accessible and 
reachable to every citizen.  

Fig. 1. Individuals using the Internet (% of population) 

Fig. 2. Map of Iraq compared to its neighbours in % 
of population using internet 

Figures 1 and 2 show the percentage of population that have 
access to internet compared to its Arab neighbours, clearly Iraq 
is way behind most of its Arab neighbours, as the graph shows 
that half of the Iraqi population is still not connected. 
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On the other hand, the half that does have access to the in-
ternet is very actively using it. Although the week service and 
infrastructure, Iraq’s high population compared to its Arab 
neighbours makes it one of the highest users by number of pen-
etration. This can only show that the Iraqi market is a thirsty 
and high demanding market for more internet services. The 
graph below (fig. 3) shows where Iraq lies in number of pene-
tration compared to its Arab neighbours. 

Fig. 3. Total use of Internet by number of penetration 

In other words, if all of these countries were connected by 
one cable, then Iraq would have been using 29% of the traffic 
in that cable. Which shows the potential of the Iraqi market if 
Iraq’s other half of the population had access to the internet. 

IRAQ`S INFRASTRUCTURE 
There were significant developments in Internet activity, 

with the optical cable network covering most of Iraq’s territory 
(approximately 8,500 km) and totally controlled by the govern-
ment (ITPC (Iraq Telecommunications & Post Co.)), The net-
work was connected to submarine cables (GBI, FALCON) and 
(Terrestrial) cable from Kuwait from the south. Also the mobile 
phone companies that are the backbone of the e-government 
project play a large role in providing internet access, with the 
number of mobile Internet lines by operators in Iraq in 2015 
amounting to 5,7 million, as well as 226,100 wireless Internet 
lines by operators in Iraq. The number of Internet subscribers 
increased from 130,200 in 2013 to 2,209 million in 2016, with 
an annual growth rate of 157 % due to the fact that the Internet 
is a modern and necessary means of communication. The fig-
ure 4 below shows Iraq’s fibre optic nodes and connectivity to 
the rest of the world. 

IRAQ`S CENTRAL REGION 
Iraq is a federal parliamentary republic consisting of 18 gov-

ernorates (provinces) including one autonomous region (Iraqi 
Kurdistan) in the north. However, the most populated area in 
Iraq is the central region, having Baghdad with a population of 
over 8 million and Hilla province above 2 million, adding to 
them Diyala, Salah Ad Din and Al-Anbar provinces the overall 
population exceeds 15 million, from that number, 73% are ur-
ban population [1]. The internet infrastructure of the region is 
relatively new but poor, as the area witnessed many violence 
and political issues through the past years. 

Fig. 4. Iraq’s fibre optic nodes and connectivity 

Where Flag11 represents the connection with the submarine 
cables (GBI, FALCON). 

RELATED WORK 
Due to the fact that Iraq is relatively new to the world of 

Internet, not much can be found investigating the quality of ser-
vice in that troubled region of the world and if found then not 
so accurate. However, there is some good work that should be 
considered like the investigation that Bilal [2] did by also using 
a survey and analysing the results statistically but they only 
managed to study the relatively secure and safe area of Iraq 
Kurdistan covering a population of just over 5 million. Again 
covering only the Kurdistan area the study of Muhammed 
Anwar [3] showed that security and privacy have a considerable 
positive impact on Trust. When it comes to Customer Value and 
that only Network Quality has a significant positive impact and 
Information Quality is the only factor which is directly corre-
lated to Customer Commitment. An older study by Firas H. Al-
Hammadany [4] exposed the lack of adequate resources, insuf-
ficient incentives and encouragement from the government, and 
social inhibitions. 

METHODOLOGY 
A quantitative research method is used to investigate and 

evaluate Internet usage in central region of Iraq, by using an 
online survey using (Google Forms), data was collected by the 
answers of 32 questions. People can answer the questions from 
almost any web browser – including Laptops, mobile 
Smartphone, and Tablet browsers [5, 6]. The questions were de-
signed to serve the objectives of this research and the results of 
the questionnaire completed by respondents who uses internet in 
central region. The survey was available online for 3 days on May 
2019 in which all the data was collected and responds from other 
regions where neglected. The Questions were simple and written 
in both Arabic and English languages to be understood by partic-
ipants and they covered personal topics like age and education to 
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specific topics (frequency of internet usage, reliability, quality, 
price, preferred time of day, speed, type of devices used, etc.). 

FINDINGS AND DISCUSSIONS 
The Data collected from the survey showed many interest-

ing facts, but first the table below shows the diversity of the 
participants: 

Diversity of survey participants 
gender Age group Level of education 

male female 15-24 25-3435-44 45-
over

High 
school bachelor High 

education other

No. 193 107 64 123 77 36 46 162 79 13 

% 64.3 35.6 21.3 41 25.7 12 15.3 54 26.3 4.3 

The results showed that although there is a large number of 
ISP’s actively working in the central region, though the major-
ity of users prefer only a handful of ISP’s, the figure 5 below 
shows the main Service provider players in the central region 
of Iraq’s internet market. 

Fig. 5. Main ISP share in Central region of Iraq 

The average speed was collected and tested using different 
software and in different times of day for each provider and an 
average was calculated using Geometric Mean Return Formula 
[7, 8] and gave the bellow results in figure 6.  

, 

where r = rate of return, n = number of periods. 

Fig. 6. Average download speed in Mbps 

Other factors like coverage, reliability, price were calcu-
lated and scaled to a degree of 1 to 10 and gave the following 
results in figure 7. Due to electricity shortage in Iraq, continu-
ous and reliable internet availability is a valuable factor that is 
demanded by most users. Coverage is also an issue where only 
highly populated urban areas are covered leaving many low 
density populated areas with minimal available options (mostly 
cell phone networks). 

Correlation is a statistical measure that indicates the extent 
to which two or more variables fluctuate together. A positive 
correlation indicates the extent to which those variables in-
crease or decrease in parallel; a negative correlation indicates 
the extent to which one variable increases as the other decreases 
[9, 10]. So we tested to see the correlation between customer 
satisfaction and the following results as shown in figure 8. 

Fig. 7. ISP’s score for multiple factors 

To calculate the correlation, one of the most commonly used 
formulas in stats is Pearson’s correlation coefficient formula it 
was used as shown below. 

 

where n is the sample size.  

Fig. 8. Customer Satisfaction 

Also the correlation of wiliness of a customer to pay more 
for certain factors was calculated and the results are shown be-
low in figure 9. 
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Fig. 9. Correlation of wiliness to pay more 

CONCLUSION 
Clearly the results show that Iraq is a thirsty market for good 

internet services, a country with a potential of millions of new 
internet users and millions of very active users although the low 
quality services and infrastructure. The study showed a decent 
understanding of the situation and characteristics of internet us-
ers in Central Region of Iraq, which can be beneficial for ISPs 
and governmental agencies in planning future internet trend in 
this area. The majority of participants expressed there wiliness 
to pay more for better services as all the correlations were pos-
itive. Also it is very clear that more studies and interest should 
be done on this developing part of the world, good investment 
could come out of it.   
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