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УДК 004.01/08 
  

Збірник тез доповідей XIII Міжнародної  науково-практичної конференції 
«Інформаційні технології і автоматизація – 2020», (Одеса, 22 - 23 жовтня 2020
р.) / Одеська нац. акад. харч. технологій. – Одеса: ОНАХТ, 2020. – 308 с. 

Збірник матеріалів конференції містить тези доповідей наукових 
досліджень за актуальними проблемами у галузях, віднесених до 
загальноприйнятого терміна «Індустрія 4.0».

Розглянуті питання математичного і комп'ютерного моделювання; 
управління, обробки та захисту інформації; проектування інформаційних 
систем і програмних комплексів; штучного інтелекту; автоматизації 
робототехнічних систем; комп'ютерних телекомунікаційних мереж та 
технологій; автоматизації та управління технологічними процесами; нових 
інформаційних технологій в освіті.

Результати досліджень представляють собою своєрідний зріз сучасного 
стану справ у перерахованих галузях знань, який може допомогти як фахівцям, 
так і студентам вишів скласти загальну картину розвитку інформаційних 
технологій та пов’язаних з ними питань.

В збірнику представлені результати досліджень в зазначених галузях знань
в IT передових університетах з Києва, Харкова, Львова, Одеси, Вінниці, Дніпра, 
Миколаєва (повний список учасників-організацій дивися на стр.11). Наявність у 
поданих матеріалах інформації англійською мовою дозволяє використовувати 
збірник тез як засіб комунікації між вченими різних країн. 

Збірник розраховано на наукових працівників, викладачів, аспірантів, 
студентів вищих навчальних закладів, які намагаються дізнатися про сучасний 
стан науки в IT-галузі та тенденції розвитку галузей автоматизації 
технологічних процесів та робототехніки. Ця інформація може бути 
використана для вирішення широкого кола проблем в зазначених розділах, що 
виникають як в навчальному процесі, так і в дослідницькому і науковому 
планах.

Рекомендовано до публікації Вченою Радою Інституту комп'ютерних 
систем і технологій «Індустрія 4.0» ім. П.Н. Платонова Одеської національної 
академії харчових технологій від 02.10.2020 р., протокол № 2.

Матеріали, занесені до збірника, друкуються за авторськими оригіналами. 
За достовірність інформації відповідає автор публікації. 

© Одеська національна академія харчових технологій, 2020
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it is desirable to add method overloads with different parameters for more flexibility;
all manipulations with SObjects should be placed in the domain layer, the service should act 

only as a “conductor”.
In the classical implementation the Unit of Work pattern is needed to ensure that only one data 

context is used in a transaction and to control data changes within a single transaction. But in a Salesforce 
application the main purpose of this pattern is to create a single commit in the database with all the changed 
records. It also simplifies code for modifying lists of related records. 

The Unit of Work class which FFlib provides, implements a mechanism for storing objects with 
links even before these records receive Id. If tells Unit of Work in what order to add records and what to link 
with what, all that remains is to call the commitWork() method, which will do all the necessary DML 
operations (insert, update, delete).

Conclusion. 
Thus, the questions of the features of the FFlib framework used to develop Salesforce applications 

were studied. Using FFlib Apex Common can speed up the development process and improve the software 
quality by improving the scalability parameter. 
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Recently, the mobile applications have emerged with the uprising smartphone trend. Now-a-days, a 
huge number of mobile operating systems require more developments, in order to achieve that, Open source 
cross-platform mobile frameworks came up, in order to allow importing the same code on various operating 
systems. In this paper, the focus is made on commonly used mobile development methods, and a process that 
selects the most suitable solution for a particular need is proposed.  

Introduction 
Mobile devices, applications and associated services are being radically reshaped by user’s behavior 

and corporate organizations as well, either business models, or business strategies and also the way 
employees work.  

Each platform indeed requires different development tools. If we want to deploy an application on 
different platforms, it seems necessary to consume as much time as the sum of the time needed for each 
application; But there are some solutions to not allow the development of the application once, and then 
deploy it on other platforms. 

Related works 
Several studies have been carried out on mobile development methods, in which researchers presented 

the advantages and drawbacks of each approach. In [3] the authors presented a comparative study of multi-
platform mobile development tools (PhoneGap, Titanium, Sencha Touch and jQuery Mobile). While the 
paper [4], has shown the advantages and drawbacks of various methods of mobile development and proposed 
technologies for each case, based on qualitative properties. However, Charland and Leroux [5] present an in- 
depth comparison of Native apps and Web apps development. Heitkotter et al. [6] present a comparative 
study between some cross-platform mobile tools based on several qualitative factors such as licensing costs, 
look-and-feel, supported platforms, development environments, maintainability and scalability. In this 
approach, the cross-platform perspective is not taken into account.  

Mobile development methods 
The cross platform mobile applications are widely meant to provide mobile apps developers with 

means for writing once, and deploying everywhere. Currently, the market is full of dizzying array of cross-
platform development tools [4].  
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The Native applications have the highest performance, native look and feel, has full access to the 
device capabilities, they use the most updated hardware resources, in order to improve performance. The 
applications are built in languages that the platform supports, as a consequence it has access to IDEs, which 
provides the best tools for development, as well as a fast debugging of the project. Android apps can be built 
in Java on Android Studio, and iOS apps can be built in objective C on XCode, which have all the tools 
either to debug, or to design the interfaces, and then check the performance using instruments. Yet, the 
development of the native App needs initial time to learn the languages and tools provided by the platform-
specific vendor, then develops the App. Also, the App will run on only one specific-platform [4].  

The mobile web Apps are developed using standard web technologies—typically HTML5, JavaScript 
and CSS. These apps are easy to develop, although cannot use device-specific hardware features such as 
camera or GPS sensor, and the lack look and feel of the native App.  

The mobile hybrid apps combine between the web App and the native App. This type does not perform 
as well as the other programs that are based on native languages. Even though they are packaged natively, 
they are not native applications, they are executed on the platforms web engine, Webkit in case of Android 
and iOS, which is another layer between the user and the application, and so the performance can’t match 
with the native apps [3].  

According to this study, native application turned out to be more improved, in terms of performance 
compared to other mobile application types (i.e., web and hybrid). Native applications are developed using a 
platform specific API compiled to run on the platform rather than an interpreted language code, such as, 
JavaScript. But the problem is that these native apps are more expensive to implement, limited to a particular 
mobile platform, require a collection of knowledge and languages to be realized.  

Decision framework for adopting the appropriate development method and tools 
We have shown that the three solutions have advantages and inconveniences. The question now that 

arises is: which are the approaches that can be adopted to develop a mobile cross- platform application? And 
what tool can be used to implement the solution? 

Decision framework architecture consists of two key steps: 
1) The first step : consists of filling a survey, then sending the answers to the decision engine. 
2) In the second step : the decision engine analyzes the responses and transmits the appropriate mobile 

development method to the customer, and also determines the percentage of completion of each method. 
For this, we propose a set of questions in order to single out the correct approach to develop a very 

specific mobile application. 
Should it be published on the main AppStore? 
Does it operate in offline mode?
Do you want to sell it?
Is it a simple application? 
Will it be frequently used by the user?
Is there an immediate need to deliver the app to the 
market? 
Do you have separate budget for developers in each OS?
Do you need a lot of native features in the Mobile App?
Is app security a high priority?
Should it be very fluid?
Do you want a lot of animations?
Are we building application that needs a lot of algorithmic computation?
Do you want to be always up to date with the latest versions of OS?
Do you want to have the best user experience? 

The figure below gives the answers to these questions for each mobile development approach (native, 
hybrid and web). 
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Figure 2 – Mobile development methods decisions framework

The decision tree shown in Figure 3 is used to determine the mobile development approach to be taken 
within a given situation. The decision method engine will also determine the percentage of completion of 
each method. To do this, we have adopted the following approach. 

Figure 3 - Decision Tree for adopting the appropriate development method 

The precision is given by the following ratio: 
Σ
Σ

Where:
∑ Factor(Qp) : is the sum of the factors of the performed questions. 
∑ Factor(Qe) : is the sum of the factors of the expected questions.
With: (Qp) are performed questions and (Qe) are the expected questions (according to Figure 2).
Conclusion and future work 
This work, presents a framework allowing to select the best technology to use for the development of a 

specified mobile application in a given context. This framework consists of two main stages, the first one 
determines the mobile development method (native, hybrid or web) with a completion percentage called 
precision, based on a set of relevant questions, the second one determines the appropriate tool for the 
implementation based on a set of relevant criteria.  

In an ideal world of technology, without time constraints and money, it would be obviously more 
interesting to move to a native solution. The result has advantages in terms of ergonomics, performance and 
integrity.  

This study allowed us to understand in which case it is interesting to turn to the web and hybrid 
solutions. A timely simple and unconstrained performance gain has to be a hybrid or web approach.  

Consequently, so as to remedy to native approach’s shortcomings, we suggest setting up a solution 
based on the Model-driven Engineering, allowing developers to generate native applications from the UML 
diagrams or by using DSL.  

Figureee 3333 - Decision Tree e fofofofofofofor rr dddddadopopopoptititiingngngngngngn  the app

ecision isisss ggivivvveeen by the e fofollowing ratio: 
Σ

Where:e:e:e:
∑ FaFaFaFactorororororoor((Q( p) : is the e susss m m m mm ofofof ttttthhehhhee fffffaactors of
∑∑∑∑ FaFaaacctctctttoroooo (Q(Q(QQe)e  : is the suummm m offff tttthhhehe factors
WWiWiWiWW tth: (QQQQQp)p)p)p)p) aaarererere performedd qqqqqquuestions
Conclusionnn aaaaandndndd ffuture work 
ThThThThThisi  work, preeesesesesesenttttssss a framewo

specifffffieieiieiied mmmomm bile applicacacacacaattion in a
deteteeeerrmrrmrmmininininesesese ttthehehehh  mobile develo
prprprprpreecccisisisisiion, bbbbasasaa edededdd on a set 
immmmmmpplementationnnnnn bbbbased on

In an ideal wor
innnnntetetetetereeeststss ing to move
ntegrgrgrgrrititititii yy. 

ork

lopment apapppapppprprrrprrproach to be takakakkenee  
the percentagggeeeeee oooofooo  completion ofofff 

This stu
ns. A



202 

We are currently working on the development of solutions for reverse engineering, aiming to transform 
the hybrid code and the web one, into native code. Thus, it will use the native applications advantages and 
extend them with other native features, which aren't supported now-a-days in the hybrid and web methods.  
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The paper analyzes the complexity of object recognition depending on noise type and noise intensity value. 
Information system is using the data given from the user during using of the application. The should take 
tests on object recognition with the noise type and intensity previously set. The analysis is performed with the 
accumulated information from several tests. The result of the work is useful for evaluation of errors in areas 
where analyzing images is performed by humans. The results of the research allow to evaluate the error 
magnitude and the accuracy of conclusions provided by humans as a result of their activity.

The topicality of the research is stipulated by the wide usage of the images in different spheres of 
human life. The image is a popular way to transmit information from humans to humans or between humans 
and machines. The most important usage of images is in the medical sphere where they are used for the 
diagnosing of patients. The modern techniques as magnetic-resonance imaging, computer tomography, X-ray 
imaging are widely used nowadays. Among the important usage of digital image, the cosmology takes its 
place. It allows to receive information about the celestial bodies and to examine the influence of them on the 
surrounding world. The current research allows to evaluate the error of human factor while processing digital 
images. 

Digital images despite their importance have some disadvantages. In particular, the presence of noise in 
digital images complicates their both by humans and computer systems. Development of digital image 
processing provides a possibility to use its techniques for image enhancement and noise elimination. 

Image noise is  not a useful information present on it. They appear to be random leaps of pixel intensity 
and cause difficulties in image analysis. Noises can come up on different stages of image acquisition but are 
often caused by physical drawbacks while image registration. In particular, a photonic noise is caused by the 
discrete nature of the light. It represents a flow of discrete photon parts. 

Modeling of different types of noise allows to get a distorted image that brings possibility to develop 
methods to prevent noise creation and image enhancements techniques to use when needed. Among the most 
popular noise models are Gaussian model, impulse model, Poisson etc. 

The purpose of the work is to design and develop system that is able to get the information about the 
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