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MANAGEMENT OF THE SYSTEM OF OPTIMIZATION
OF PARAMETERS OF BUSINESS PROJECTS

Abstract. In this work, an adaptive approach is used to optimize the functioning of
projects, while a computer decision support system is being successfully implemented. The
decision support system is based on the integration of information management systems and
database management systems and includes data warehouses and tools for their processing.

The conducted studies have shown the possibility of improving the project parameters
when using a decision support system that is adaptive to the incoming flow of requests, which
dynamically changes the number of functioning structural elements, being within a given limit
of the intensity of the information flow, using the available resources as efficiently as possible.

Keywords: project, system, optimization, control, analysis, management

Introduction. Constant changes in the situation on the world markets force
many commercial enterprises and financial companies to optimize their business
projects. The practice of optimizing such projects shows that for its implementation
it is necessary to obtain detailed information for analyzing the parameters to
determine their priority in the optimization process.

Optimizing a project is the process of improving its various characteristics and
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processes through transformation. The main characteristics that are improved in the
process of project optimization are time, volume, degree of parallelism, or asynchrony
of processes. These characteristics depend on the initial data, therefore, there is a
distinction between absolute optimization, in which the values of the characteristics
are improved for any initial data, and optimization of the priority of parameters.

Analysis of recent research and publications. There are many suggestions
for prioritizing data processing optimization parameters. In (A. Shishkin,
& Ye. Chernetsova, 2013), and information aggregation algorithm is proposed,
based on combining data from various sources, which contain useful for analysis
purposes information. To unify information (E. Akimkina et al., 2016), universes,
which are a set of objects grouped into classes and reflecting the subject area of
are used. In the works (P. Bocharov, & A. Pechinkin, 1995; F. Chan et al., 2016),
storage modes and methods for collecting and merging different types of data are
proposed, which make it possible to reduce the time for data processing and the
amount of disk space for storing information. The works (V. Tomashevskiy, &
Ye. Zhdanova, 2003, V. Sovetov, 2010) are devoted to the determination of the
composition and structure of parameters in the corresponding base of models.
However, for real-life optimization systems, the approach proposed in these works
is not acceptable, since it does not consider the failure of individual optimization
elements, their cyclical change depending on the current load on the system as a
whole.

The purpose of the article is to study the management of the system of
optimization of parameters of business projects.

Formulation of the main material. Currently, business project management
involves the implementation of a number of stages:

—formation of target states of the project;

—process automation using IT solutions;

—control and analysis of the project (controlling);

—improvement of management processes.

Currently, the following main stages can be distinguished in the organization

of controlling:

—definition of performance indicators and “control points”;

—monitoring of process indicators;

—analysis of project monitoring results;

—comparison of actual and planned indicators of the project and finding the

reasons for deviations.

In this situation, it is advisable to use an adaptive approach for changing
conditions of the external and internal environment in order to optimize the
functioning, which can be successfully implemented using a computer decision
support system (DSS).

DSS acts as a computing unit and a control object. The decision maker (DM)
acts as a control link: he sets the input data, rules and algorithms, collects data from
heterogeneous sources using queries and evaluates the solutions proposed by the
computer system based on the described rules and algorithms, and, in the event of
a risk decision making, forms additional requests and scenarios.

SSPR are developed on the basis of integration of information management
systems and database management systems (Frenk, 2003) and include data
warehouses and tools for their processing. This leads to the need to use specialized
tools for analyzing processes, such as information systems of the Process
Intelligence class, which is a Business Intelligence (BI) platform with advanced
analysis tools.

The main advantages of the Process Intelligence toolkit are as follows:

— project monitoring based on metrics;

— automatic warning system in case of deviations from the planned values;

— the ability to make changes to business processes;
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— automatic visualization of the stages of the project;

— benchmarking based on process indicators;

— identifying potential for optimizing business processes;

— control of measures to improve business processes.

A conceptual diagram has been developed to simulate the optimization
processes of the project parameters (Fig. 1).
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Figure 1 — Conceptual diagram of the project parameters optimization system

The diagram consists of the following parts:

— MySql Server — a server responsible for storing data necessary for the
system to work;

— a module for working with a database, which is responsible for creating,
reading, deleting and updating information in the database;

— Administrator of subsystem, which is used to manage users and operations
with basic entities;

—a subsystem of the chatbot user responsible for the interaction of the chatbot
users with the system.

Figure 1 shows that the administrator subsystem and the chatbot user
subsystem interact with the same module for working with the database, which
is the result of correct abstraction and providing the system with a generalized
interaction interface.

At the same time, it is impossible to abstract the authorization modules, since
the authorization and authentication methods in the administrator subsystem and
the chatbot user subsystem are carried out on different servers: the administrator
is authorized on the server side by validating the Json Web Token, and the chatbot
user is authorized on the servers Telegram.

JSON Web Token (JWT) — it is an open standard (RFC 7519) for creating
access tokens based on the JSON format. Typically used to pass authorization data in
client-server applications. Tokens are created by the server, signed with a secret key,
and transferred to the client, who later uses this token to confirm his identity.
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The user management module, which is part of the administrator subsystem,
is responsible for creating, confirming, editing, and deleting system users. Thus, the
system administrator can create a new administrator or head of the structural department,
confirm the user registration in the chatbot, change the data of the chatbot user, or delete
the user. The entity operations module includes the ability to create, read, update or
delete the main entities of the system. In turn, the chatbot user subsystem includes
modules for processing messages and notifying users. The message processing module
includes receiving a text message from the user, processing it, performing any actions
in the system, and sending a response message to the user. The user notification module
includes sending messages to users when events occur in the system that the user should
be notified of. If any of the above events occur in the system, the user will receive a
message from the chatbot with all the necessary information.

The general architecture of the project parameters optimization system is
shown in Fig. 2.
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Figure 2 — General architecture of the project parameters optimization system

Theserverside ofthe systemisa RESTful webservice. REST (abbr. Representational
State Transfer) is an architectural style of interaction between components of a distributed
application in a network. REST is a consistent set of constraints to consider when
designing a distributed hypermedia system. This, in certain cases, leads to an increase
in system performance and a simplification of its architecture.

On the Internet, a remote procedure call can be a regular HTTP request
(usually “GET” or “POST”; such a request is called a “REST request”), and the
required data is passed as request parameters.
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For web services built with REST in mind (that is, without violating the
constraints imposed by it), the term “RESTful” is used.

Unlike SOAP-based web services (web services), there is no “official”
standard for RESTful web APIs. This is because REST is an architectural style
while SOAP is a protocol. Although REST is not a standard, most RESTful
implementations use standards such as HTTP, URL, JSON, and XML.

Interaction with the server occurs by sending HTTP requests to specific
URLSs. Depending on the HTTP type, method, request path, and request body, the
server performs certain actions and returns the result to the client.

It is advisable to adhere to the SOLID principles when designing the
application architecture.

SOLID principles (short for single responsibility, open-closed, Liskov
substitution, interface segregation, and dependency inversion) in programming are
designed to increase the likelihood that a programmer will create a system that is
easy to maintain and expand over time. The SOLID principles are guidelines that
can be applied while working on software, instructing the programmer to refactor
the source code until it is legible and extensible. This is part a of an overall agile
and adaptive development strategy.

Here are the names and a brief description of these principles.

1. The principle of sole responsibility. There is only one reason for the class change.

2. The principle of openness (closedness). Software entities must be open for
extension but closed for modification.

3. The substitution principle of Barbara Liskov. Objects in a program must be
replaceable with instances of their subtypes without changing the correct execution
of the program.

4. The principle of interface separation. Many customer-specific interfaces
are better than one general-purpose interface.

5. The principle of inversion of dependencies. There is a dependency on
abstractions, there is no dependence on specifics.

During the design of the architecture, it was decided to divide the project into
3 subprojects: API, Application Core, Infrastructure. Let’s consider each of them
in more detail.

The Application Core project is central to clean architecture design and
should be referenced by all other projects. As a result, this project has a minimum
number of external dependencies. This project should include:

— domain objects;

— interfaces;

— services;

— domain errors;

— specifications;

— DTO objects.

An interface is a programmatic structure that defines a relationship between
objects that share a certain behavioral set and are not related in any other way. When
designing classes, designing an interface is identical to designing a specification —
a set of methods that every class that uses an interface must implement.

Interfaces, along with abstract classes and protocols, establish mutual
obligations between elements of a software system, which is the foundation of the
concept of programming by contract (DbC). An interface defines the boundary of
interaction between classes or components by specifying a certain abstraction that
the implementing side implements.

An OOP interface is a strictly formalized element of an object-oriented
language and is widely used in the source code of programs.

Service is a class that inherits a specific interface and contains the business
logic of the application.

A “specification” in programming is a design pattern by which the
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representation of business logic rules can be transformed into a chain of objects linked
by Boolean logic operations. The business logic object inherits its functionality
from the Composite Specification abstract aggregate class, which contains just one
Is Satisfied By method that returns a boolean value. After instantiation, the object
is chained with other objects. As a result, without losing flexibility in configuring
business logic, we can easily add new rules.

Data Transfer Object (DTO) — a design pattern used to transfer data
between subsystems of an application. A Data Transfer Object, unlike a business
object or data access object, should not contain any behavior (pattern, design).

Most of the dependencies on external resources must be implemented in
the classes defined in the Infrastructure project. These classes must implement
the interfaces declared in the Application Core project. In this application, the
Infrastructure project is responsible for working with the database. It implements
the EfRepository class that implements the IRepositry <T> and [AsyncRepository
<T> interfaces declared in the Application Core project.

One of the most commonly used patterns when working with data is the
Repository pattern, which allows you to abstract from the specific connections
to the data sources with which the program works, and is an intermediate link
between the classes that directly interact with the data and the rest of the program.

With the standard approach, even in a small application that selects, adds,
changes, and deletes data, leads to a large number of changes, and the Repository
adds flexibility to the program when working with different types of connections.

The API project is the entry point to the application. This project must contain:

— controllers;

— filters;

— middleware;

— viewmodels.

The controller provides “connections” between the user and the system.
Controls and directs data from the user to the system and vice versa. Uses model
and view to implementing the required action.

Filter — allows you to execute a certain piece of code before or after certain
stages of request processing. Middleware is software that pipelines an ASP.NET
application to handle requests and responses.

ViewModel — is, on the one hand, an abstraction of the View, and on the other
hand, it provides a wrapper for the data from the Model, which are subject to the
binding. That is, it contains a Model that has been converted to a View, and also
contains commands that the View can use to influence the Model.

Thus, following the principles of SOLID and dividing the project into
3 subprojects, we got an easily maintainable and easily extensible application that
meets modern architectural software standards.

This software application is implemented using ASP.NET Core technology using
the C # programming language. ASP.NET Core is a cross-platform, high-performance,
open-source framework for building modern, Internet-connected cloud applications.

ASPNET Core ships completely as NuGet packages. Using NuGet packages allows
you to optimize your applications to include only the required dependencies (pattern, design).

Based on the fact that this application is a Web-API, the Postman application
was chosen as the testing tool. The program has a built-in query editor, with the
ability to encode, load from a file, and send binary data. The history of past requests
is saved by category (collection). You can write Markdown comments for each
request. Postman supports several types of authentication when sending requests:
Basic Auth, Digest Auth, and OAuth 1. Microsoft Visual Studio Community 2017
was used as a development environment.

Microsoft Visual Studio — allows you to develop both console and GUI
applications, including those supporting Windows Forms technology, as well as
websites, web applications, web services in both native and managed code for
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everyone platforms supported by Windows, Windows Mobile, Windows CE, .NET
Framework, Xbox, Windows Phone.NET Compact Framework, and Silverlight.

Visual Studio includes a source editor with IntelliSense support and easy code
refactoring. The built-in debugger can function as either a source-level or machine-level
debugger. The rest of the plug-in tools include a form editor to simplify the creation of
an application’s GUI, a web editor, a class designer, and a database schema designer.
Visual Studio allows you to create and connect third-party add-ons (plugins) to extend
functionality at almost every level, including adding support for source code version
control systems (such as Subversion and Visual SourceSafe), adding new toolkits (for
example, for editing and visual design code in domain-specific programming languages)
or tools for other aspects of the software development process (for example, the Team
Explorer client for working with Team Foundation Server).

To access the documentation generated by the tool presented above, you need
to follow the path/swagger:

— The URL to which you want to send the HTTP request;

— Required HTTP method;

— JSON object to be passed to the server;

— HTTP status codes that the server can return.

Thus, using the documentation generated using the Swagger tool and collections
of requests from the Postman application, the developers of client applications have
access to modern and reliable information about the capabilities of the Web-API with
which they interact, which greatly increases the speed of development.

It was decided to use MySql as a DBMS.

MySQL is a free relational database management system. MySQL is a solution
for small and medium-sized applications, included in WAMP, AppServ, LAMP servers,
and in portable server assemblies Denver, XAMPP, VertrigoServ. Usually, MySQL is
used as a server that local or remote clients access, however, the distribution includes
an internal server library that allows MySQL to be included in standalone programs.

The flexibility of MySQL is provided by the support of a large number of table
types: users can choose from both MyISAM tables, which support full-text search,
and InnoDB tables, which support transactions at the level of individual records.
Moreover, MySQL comes with a special EXAMPLE table type that demonstrates
how to create new table types.

Thanks to its open architecture and GPL licensing, new types of tables are
constantly appearing in MySQL. This application uses Entity Framework Core and
the Code First approach to work with the database.

Entity Framework Core (EF Core) is an object-oriented, lightweight, and
extensible technology from Microsoft for data access. EF Core is an ORM tool
(object-relational mapping — mapping data to real objects) and allows you to work
with databases, while presenting a higher level of abstraction, namely, it allows you
to abstract from the database itself and its tables and works with data independently
on the type of storage. If at the physical level we operate with tables, indexes,
primary and foreign keys, but at the conceptual level that Entity Framework offers
us, we are already working with objects.

With the Code-First approach, the model is first defined in code, then a
so-called migration is created from it, which is applied to the database. Migration
is a file containing commands that must be applied to an existing database for it to
match the current domain model of the application. Thus, every time the domain
model changes, a new migration must be created and applied.

By leveraging Entity Framework Core and a Code First approach, you can
fully automate your database design process and start coding your domain model
classes immediately.

Conclusions. The conducted studies have shown the possibility of improving
the project parameters when using an adaptive DSS concerning the incoming flow
of requests, which dynamically changes the number of functioning structural
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elements, being within a given limit, depending on the intensity of the information
flow. Adaptive DSS is the most balanced version of the system, in which additional
parameters are turned on only when the load on the system increases, and are turned
off when the load on the system decreases, that is, it works in the optimal mode,
using the available resources as efficiently as possible.
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Boaomumup I'puropenxo, Bimxaii Kymap Kannes, Terana KagnibaukoBa

YIPABJIHHS CUCTEMOIO OIITUMI3BALIL TIAPAMETPIB BI3BHEC-IIPOEKTIB
AHoTamif. Y naHili poOOTI BUKOPUCTOBYETHCS ANANTHUBHHUN ITIXIM 3 METOK ONTHMIi3allil
(YHKITIOHYBaHHS TIPOCKTIB, TPH ITHOMY VCINIIHO PEai3yeThCsl KOMIT FOTepPHA CHCTEMA ITiITPHMKH
TPUHAHATTS  PillleHb. AJANTHBHA CHCTEMa MMATPUMKA TPHHHATTA DIMICHb SBISAE COOOI0 HAHOLIBII
ONITUMAJIBHUNA BapiaHT CHCTEMH, B SIKOMY MOJATKOBI MapaMeTpH BKIIFOYAOTBCS TUIBKH TOMI, KOJH
HaBaHTaKEHHs] HAa CUCTEMY 3POCTa€, | BUMUKAIOTHCSI, KOJIM HABAHTKEHHS! HA CHCTEMY 3HIDKYEThCS, TOOTO
TPALIOE B ONTUMAJIEHOMY PEXXHMI, MAKCUMAJIbHO €(DeKTUBHO BHKOPHCTOBYIOUH HAsIBHI y HET pecypcH.

Jlst 3i¥icHeHHS oNTUMI3aLlii apaMeTpiB MPOEKTY HEOOX1THO OTPUMAaHHS IeTalIbHOT iHpopMarii
JUTSL QHATI3Y 3 METOI0 BH3HAYCHHS TEPIIOUEPrOBOCTI MapaMeTpiB B Mporieci ix onrumizartii. CucremMu
ITPAMKI TPAXHSTTS PIillIeHb pO3pOOIISFOTHCS Ha OCHOBI IHTETpallii iHpOpMaIlifHO-KePYIOUHX CUCTEM
1 cHCTeM yTpaBiHHA 0a3aMy JaHWX 1 BKITIOYAIOTH CXOBHINA JAHMX 1 IHCTPyMEHTaJbHI 3aCO0M I
ix 00poOku. Ile mpu3BOMUTEH A0 HEOOXITHOCTI 3aCTOCOBYBATH CIICI[iali30BaHi IHCTPYMCHTH aHAIIi3y
MPOIICCIB, sIK, HAMPUKIA, iHpopMaIliiiHi cuctemu Kiacy Process Intelligence, 1o mpeactapisitoTh
coboto riardopmy Business Intelligence (BI) 3 po3mmpennmu 3acobamu aHaizy.

YV poboTi 00TpyHTOBAHO JONLUTHHICTH TTOOYIOBH KOHIICTITYAIBHOI CXEMH CHCTEMH OIITHMI3aIlil
TapaMeTpiB MPOEKTY, a TaKOK ONMMCAHi OCHOBHI il MOmy . [Ipy MpoeKTyBaHHI apXiTEKTYpH CHCTEMH
OINITUMI3amii MapamMeTpiB TPOEKTy Oylo BHPIIMICHO PO3AUIUTH MpoeKT Ha 3 miampoekt: API,
ApplicationCore, Infrastructure, 1110 103BOJHIIO OTPUMATH JICTKO MATPUMYBAHHI 1 JIETKO PO3LIMPIOBAHUI
JIONIATOK, SIKMH BIIIIOBI/IA€ CyYaCHUM apXiTEKTypPHUM CTaHapTaM MPOrpaMHOT0 3a0e3eUeHHS.

[TpoBeneHi moCHi/KEHHS MMOKa3ald MOXJIMBICTH IOJIIMIIEHHS MapaMeTpiB MPOEKTy IMpH
BUKOPHCTaHHI aJalNTUBHOI MO BiHONICHHIO JO BXiJHOTO MOTOKY 3allUTiB CHCTEMH IiITPHMKH
MPURHATTS PIIIeHb, SKa IUHAMIYHO 3MIHIOE KiJBKICTh (DYHKI[IOHYIOUMX CTPYKTYPHHUX €IEMEHTIB,
nepeOyBaro4n B MEXax 33/1aHOT0 JIIMITY IHTEHCUBHOCTI IIOTOKY 1H(OpMAILii.
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