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ANNOTATION

This diploma work is related to the development of a Document Management
System for the HR-portal for office automation in companies.

For research subject area were taken existing workflow, Electronic Document
Management Systems. Analytical work was done on the advantages and
disadvantages of Document Management System (DMS). During the development of
the system, the following tools were used: C# programming language, Microsoft
Visual Studio 2017 Integrated Development Environment, ASP.NET MVC and
Entity frameworks and PostgreSQL Data Base Management System.

The system processes and verifies information about employees, workers,
managers. It registers users and gives the opportunity to exchange electronic
documents and view their statuses in their workplace.

AHHOTALIUA

Jannass  guruiomMHass — paboTa  cBsi3aHa C  pa3pabOTKOM  CHCTEMBI
noKymMeHTooOopoTa HR-moprama pans  aBTOMaTtW3anuu  JIEJIONPOU3BOJICTBA B
KOMITaHUSIX.

JIs uccemoBaHMs IPEAMETHOM 00JIACTH U B KAYECTBE MCXOJIHBIX MaTEpUaIOB
ObUIM B3ATHI CYIIECTBYIOIIME CHCTEMbI JTOKYMEHTO0OOpoTa. bbmlma mpoBencHa
aHajguTUyeckas paboTa HaJa MPEUMYyIIECTBAaMHU W HEJOCTaTKaMU  CUCTEM
JIOKyMeHTOooOopoTa. B mporecce pa3paboTKu CHCTEMBbI OBLIM HCIIOJb30BAaHBI TaKHE
MHCTPYMEHTB Kak: s3bIK IporpamMmmupoBanuss C#, HHrerpupoBaHHas cpena
pazpabotku Microsoft Visual Studio 2017 , ppetimBopku ASP.NET MVC, Entity wu
CVYB/J] PostgreSQL.

Cucrema oOpabatbIBaeT 1 MpoBepsieT MHPOPMAIMIO O COTPYAHUKAX, pa0OYHX,
PYKOBOAMTEIIEH U MEHEIKEPOB. Perucrtpupyer moap3oBarene U JaeT BO3SMOXHOCTh
OOMEHUBATHCSl DJIEKTPOHHBIMH JOKYMEHTAMH U CMOTPETh MX CTaTyChl Ha CBOEM
pabouem mecre.

AHJATIIA

byn mumiomMablK SKYMBIC KOMIAHUSJIApFa apHaJFaH JJIEKTPOHIbl KYXKat
aitHanbIMbIHBIH HR-mopTansiHgarsl KeHCE >KYMBICBIH aBTOMATTaHBIPYIIbI >KYHEHI
KYPYMEH OaiIaHbICTHI.

JIMIUIOMIBIK SKYMBICKA HETI3 PETIHAE KOJJAHBICTAFbl AJEKTPOHIbI KYXKaT
allHaJILIMBIHBIH, YJITLIEP] albIHABL. AKMApaTThIK KYyHeHl Kypy OapbIChIHAA Keleci
Kypangap mapamnansuiael: C # mporpammanay Tiiai, Microsoft Visual Studio 2017
uHTerpanusuianrad Kypsuibic optackl, ASP.NET MVC xone Entity dhpeiimBopKkTapsl
xoHe PostgreSQL MBBX.

AKnapatThIK JKyle TIPKENreH >KYMBICHIBUIAPBIH JKIOepreH axmapaTTapbiH
TEKCepin, ©HJeMN, oJapAasl MojiMeTTep Oa3ackiHa eHrizenl. CoHBIMEH Koca,
aKMapaTThIK >KyHere KOJAaHYIIbUIAPABl TIPKEM, >KYMBIC alMarblHIA AJIEKTPOHIBI
KY>KaTTapMeH aJiMacyFa MYMKIHIK Oepim, oJap/ibl Kajaraiar OThIPaIbl.
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INTRODUCTION

Work with documents has been and remains one of the most important
processes in any enterprise. The organization of such work is an important part of
management processes that significantly affect the efficiency and quality of decisions
made.

In any organization, in the conduct classical paperwork, as a rule, after a while,
problems begin to arise: the loss of documents received, duplicating documents;
difficulties in finding the necessary documents; the inability to control the status of
work on a specific document; an increase in the time required for documents by
authorities, etc. The consequence of the inefficient workflow of the document
management system is the inability to answer the key questions related to the
company's activities: What decisions were made on this project? What documents are
in work? How responsibility is divided between specific units and individual
employees?

Paper documents have long been used in storing information. However, paper
can be costly and, if used excessively, wasteful. Document management software is
not simply a tool but it lets a user manage access, track and edit information stored.
Document management software is an electronic cabinet that can be used to organize
all paper and digital files. The software helps the businesses to combine paper to
digital files and store it into a single hub after it is scanned and digital formats gets
imported. Web based document management software are becoming the staple of
the industry.

The most effective way to solve these problems of organizing workflow is
office automation - that is, managing the movement of documents using electronic
systems.

Actuality of the work lies in the fact is that today the improvement of
management, improving the level of organization and efficiency of management
work largely depends on how the office work is delivered at the enterprises.

The purpose of the work is to research and development workflow of the
document management system for office automation.

For realization this purpose, the following tasks were formulated: disclosure
concept of the terms “HR-management”, “office work automation” and “document
flow”; describe office automation subsystems; describe the functions of the document
workflow system; to characterize electronic document circulation as a form of
modern office work; analyze the office automation of the company.



1 Overview office work and document flow in company

In modern society, the relationship between government and enterprises, on the
one hand, and individuals - on the other, as well as enterprises among themselves are
carried out through the exchange of documentation, which captures all the most
important management decisions. Documented data is the basis of management. The
document created a legal or natural person, prepared and authenticated in the
prescribed manner, is called a official document. Electronic Document (ED) - a
document created by means of computer data processing, which can be signed by an
electronic signature (ES) and stored on machine medium as a file appropriate format.

Management documents can be divided into two groups:

— documents on the general management of the company (organization) and
its production activities (on general and administrative issues);

— documents on management functions (financial, accounting, personnel, etc.).

The number of cases and types of documents is directly related to the specifics
of the company. Often the document is divided into blocks, which are experts in areas
of work. But there is a list characteristic of any company, be it commercial or state:

Incoming - coming into the organization from the outside - everything that
came by mail, with couriers, personally delivered by representatives of other
organizations.

Outgoing - sent from the organization - everything, addressed to other legal
entities, as well as to individuals (answers, letters, and decisions).

Internal - not going beyond the organization, regulating the work of the
enterprise (orders, orders, regulations, regulations, etc.).

The documents contain information that is a valuable resource, as well as an
important element of business activities. A systematic approach to document
management allows an enterprise to protect or preserve them as evidence of actions.

Office work is the term used in office practice for a set of rules for working
with documents. There are document flow systems that are customized to the rules of
office work.

Document flow is a movement (turnover) of documents, both within the
organization, and between organizations that cooperate among themselves on any
issues or in any area. The concept of documentation is quite broad, and the tasks are
very many-sided, since the documentation system in any organization includes entire
departments and services (financial, administrative, administrative, etc. documents
are mandatory in the activities of any enterprise). The document flow tree also
displays the document type and number, the ID of the user who created the
document, the creation date, and the document status.

Efficient workflow and document management, it is necessary to develop the
least time-consuming paths of movement of documents both from executors “up” in
the development of a draft document, and “down”, to the execution of an already
prepared one, as well as control over their execution. It is necessary to avoid re-
registration of the same document, because it means a waste of time and
unproductive burden on the performers [1].

8



1.1 Office work in Human Resource Management

Office work is constantly expanding, including more and more different
directions. Personnel office work, archival office work, processing of incoming /
outgoing documentation, all this is only a small part of the concept of office work.
Office, secretary, personnel service, archivists, clerks, personnel managers,
timekeepers - all employees who work in the field of office work.

Office work can be:

— general - relating to the main activity of the company;

— personnel - for personnel documentation, conducted by the personnel
department;

— special - found in some government agencies and has standards of conduct;
— electronic - when part of the information is transmitted in digital format.

In state-owned companies, the algorithm for working with documents is
regulated by law. Private firms have the right to decide on their own how to manage
office work.

There are three main areas of office work:

— documentation - preparation, execution, coordination;

— organization of work with documents - movement, control of execution,
storage and use;

— systematization- the transfer of documents for storage.

1.1.1 Personnel office work Human Resource Management is an integral part
of quality management systems of the company. It includes the actions of all persons
who make decisions aimed at the planning process, evaluation and implementation of
the plan. HR management activities - a targeted impact on the human component of
the organization, focused on matching the capabilities of employees and goals,
strategies, conditions for the development of the organization. To manage an
organization (company, enterprise) it is always necessary to create numerous types of
management documents, without which it is impossible to solve the tasks of
planning, financing, accounting and reporting, staffing, etc. In order to develop a
concrete management decision, it is first necessary to collect and process data.

Each employee of the company, without even noticing it, generates a variety of
different documents necessary for processing and recording its activities. A person
must be selected for the position, recruited and formalized this fact, documenting the
departure for a business trip and return from it. Require documentation of the facts of
iliness of employees and exit to work after it, vacation, dismissal and other events.

Personnel office work is the documentation of labor relations and the
organization of work with personnel documents.

Personnel office work is conducted in any organization. It is a mistake to
assume that the documentation of labor relations is only a design of recruitment and
dismissal. Personnel office work includes issues of developing and maintaining
documentation related not only to personnel management, personnel movements and



personnel records, but also with appraisal, working time, sending on business trips,
drawing up incentives and disciplinary penalties, drawing up staffing schedules, etc.

The main function of personnel documents is to regulate the relationship
between the employee and the employer, and the main purpose of personnel
documentation is to give labor relations transparency.

1.1.2 The automation of office work is to implement the functions of the
integrated automation of the tasks of developing, coordinating, distributing, searching
and archiving documents.

The need for office automation occurs when the problems of paper work begin
to appear significantly in an organization. Some of them become critical. For
example, when there are several answers to a client's request, and containing directly
opposite or mutually exclusive information. This arises because of the inconsistency
of the executors of documents in the preparation of responses and the lack of control
over the formation and sending responses to appeals. Loss of documents, multiple
duplication, time-consuming and inefficient control of execution, a long search - all
these problems together become the impetus for office automation.

Office automation is primarily aimed at ensuring efficiency and reducing errors
in working with documents, as well as reducing the time for routine operations such
as registration, accounting, searching, etc.

For complex office automation in the system for most documents, it is possible
to automate the full document life cycle. To do this, in the program each document
type has its own route, which has a graphical block diagram determining the
composition and sequence of document processing steps, employees participating in
the process (Process Roles), and various automated procedures and checks that are
performed during the process execution.

1.2 General structure of the organization document flow

A document flow is the movement of documents from the moment they are
created or received until completion of the execution, sent to the addressee or
transferred to the archive. There is a general structure for organizing document flow
and workflow in an enterprise, stages and tasks that will be present even in the
smallest company.

Organization of incoming document flows is the manage documentation that is
created in other organizations and institutions and comes to the company in paper or
electronic form: letters, claims, commercial offers and invoices for payment.
Organization of outgoing document flows is organizational structure of the enterprise.
After creation, they pass the path of coordination and endorsement in several
structural divisions and are sent to external bodies: trading partners, suppliers and
customers, to regulatory bodies, and so on. Organization of internal document flows
iIs the most extensive section of office work and workflow in large enterprises.
Moreover, it is often their movement that is the most disordered. Internal documents
can combine the features of incoming and outgoing [2].
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1.3 Basic principles and types Electronic Document Management

1.3.1 Electronic Document Management is a way of organizing work with
documents in which documents are used electronically and stored centrally. This is a
system of automated processing of electronic documents, which implements the
concept of “paperless office work™.

The first electronic document management systems were developed directly in
enterprises and were completely individualized. It was almost impossible to change
the structure of such a system, and the cost of the program was very high.

Today, more and more organizations are seeking to implement an electronic
document management system in order to increase the efficiency of working time and
minimize the costs of manual processing of documents.

Basic principles of electronic document management (EDM):

— single registration of the document, which allows to uniquely identify the
document;

— the possibility of parallel execution of operations, allowing to reduce the
time of movement of documents and increase the efficiency of their execution;

— the continuity of the movement of the document, allowing to identify the
person responsible for the execution of the document (task) at each time point in the
life of the document (process);

— single (or coordinated distributed) database of document information, which
allows to exclude the possibility of duplication of documents;

— effectively organized document search system that allows you to find a
document with minimal information about it;

— developed reporting system for various statuses and attributes of documents,
allowing to control the movement of documents on the processes of workflow and
make management decisions based on data from the reports;

Types and functions of electronic document management:

Depending on the specifics of the organization's activities, there are several
types of electronic document management:

— production EDM;

— management EDM,

— archive business;

— personnel EDM;

— accounting EDM;

— warehouse EDM;

— technological EDM,;

— private and confidential EDM.

EDMS refers more specifically to a software system that handles digital
documents, rather than paper documents, although in some instances, these systems
may also handle digital scanned versions of original paper documents. EDMS
provides a way to centrally store a large volume of digital documents [3].

11



1.4 Requirements and purpose Electronic Document Management System

1.4.1 Requirements for EDMS. Electronic Document Management Systems
(EDMS) is a corporate information system designed to work with corporate
documents presented in electronic form throughout their life cycle: creating,
modifying, coordinating, signing, registering, storing, searching, classification and so
on.

In practice, the EDMS also automates other processes, such as archival storage
of documents, electronic archives, in compliance with all standards and documents
storage regulations.

Electronic Document Management System (EDMS) is a special system that
provides participants with the exchange of electronic documents of legal significance.
All electronic document management systems can be classified according to several
criteria:

— EDMS with advanced information storage and retrieval systems. Their
second name is electronic archives;

— EDMS with advanced routing systems that ensure the movement of
documents along specified routes;

— EDMS with a system for supporting management of organization and
accumulation of knowledge. Usually these systems combine the properties of the two
previous ones. At the same time in such a system it is possible to use both hard and
free routing. Similar EDS are used in large companies and government agencies;

— EDMS with employee collaboration support. Such systems are aimed at
organizing the collective work of employees, even if they are divided geographically.
Provide the ability to search for information, discussions and appointment meetings,
including real and virtual, as well as services for storing and publishing documents;

— EDMS with additional services: project management, e-mail, billing, CRM
service.

The most popular functions of the ERMS are:

— document storage and retrieval,

— office support;

— routing and control of the execution of documents: drawing up routes of
documents, supporting actions during routes, notifying employees of new documents,
automatic control of deadlines;

— preparation of analytical reports, such as a report on current employment, on
the performance of work on documents and on overdue orders.

— ensuring information security, including user authentication, support for
electronic digital signatures (EDS), encryption of documents and letters, audit of
work in the system.

Some experts point out that the electronic document management system has a
lot in common with a content management system (CMS).This systems involve
handling a variety of Web content from a central site, while a document management
system is often primarily used for archiving [4].
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1.4.2 Purpose and classification of EDMS. There is no official definition of the
electronic document management system (EDMS) approved by the standard. In
essence, EDMS is a system that allows you to automate the main business procedures
of a company. It covers the processes of creation, processing, replication, transfer,
storage of documents, control over their execution and is intended for the effective
management of the enterprise. When introducing an ERMS in an enterprise, the
following purposes are usually set:

— reduction or total failure of paper workflow;

— creation of a single information base of the company;

— reducing the risk of losing a document;

— structuring of all documentation for the approved item;

— increased discipline among employees due to the possibility of tracking the
activities of the performer of a particular document control over the execution of
documents in accordance with the resolutions of the head;

— improving the efficiency of the company.

Classification of EDMS: universal "boxed" EDMS, individually developed
EDMS, combined EDMS. Each system can be characterized by one or several signs,
each of which will be useful in selecting a EDMS for a specific organization.

Universal "boxed" EDMS has standard feature set, the inability to fully meet
the needs of a particular organization, low time costs for the purchase and
installation, relatively low cost, the need to purchase a license for each implemented
workplace.

Individually developed EDMS is the most personalized system, large time
costs, high development cost and associated costs: the cost of training employees, the
purchase of new equipment and software.

Combined EDMS has the basic platform to which the necessary additional
modules are being developed, full compliance with the needs of the enterprise, small
time costs for development and implementation, the cost includes the price of the
basic platform and the cost of individual customization, depending on the complexity
of the order, transfer of product rights to the customer, ease of development and use,
full localization, convenient interface, interaction with existing office applications.

The main problem in classifying information systems, including EDMSs, is
seen in the fact that common bases (signs) that are sufficient to describe their
properties have not been worked out. There is even an opinion among experts that it
is almost impossible to develop a common classification that would satisfy both
theoreticians and practitioners, since its author will inevitably have disagreements
with the companies—developers of software about the “incorrect classification” of
their systems. Each system can be characterized by one or several signs, each of
which will be useful in selecting a EDMS for a specific organization. We have
studied the approaches to the classification of EDMSs. Analysis of the revealed
publications permits us to make the conclusion that the available classifications of
EDMSs usually consider any one criterion or do not define the criteria at all based on
which the division into classes takes place; there are terminological discrepancies [4].

13



1.4.3 Differences between EDMS and ERMS.

Electronic Records Management System (ERMS) - management of official
documents of the organization from the moment of their creation until the final
destruction. This practice includes the formation of documents in office work, their
storage, protection and destruction (or, in some cases - archival storage).

The term "record" is used in the context of building a single electronic archive
of the company. To avoid confusion, first we need to decide on the difference
between the concepts of “document” and “record”. We will assume that a “record” is
a special kind of document containing actual versions of document files at certain
stages of its life cycle with a subset of contextual metadata that cannot be changed.

For example, this type of document may include official company documents.
If this type of data is stored in the company's archive, then when building an archive
solution, it is necessary to take into account that records management largely
determines the architecture of the archive and the technical requirements for the
software.

What is the difference between electronic information management systems
(document) and official documents (record)? It seems like the same functions are
largely needed to work on both types of documents. Below table 1.1 presented the
key differences between EDMS and ERMS.

Table 1.1 — The key differences between EDMS and ERMS:

No EDMS ERMS
. | Allows you to modify documents. Protects documents from change.

2. | Allows for the existence of multiple | Allows for the existence of documents
versions of the same document. in one version - the final.

3. | Allows deletion of documents by | Prohibits the removal of documents,
their owners; except for some strictly controlled

situations.

4. | Include some long-term storage | Include strict storage rules.
management functions.

5. | The document repository structure, if | Must contain documents in a strictly
present, can be controlled by the | ordered manner (in accordance with
users themselves. the classification scheme) determined

by the system administrator.

6. | Designed primarily to support daily | Can support daily work, but the main
work with documents; purpose is to provide a reliable

repository (storage) for documents
relevant to the business.

So that these differences do not look mysterious, it is enough to take into
account the accents of each of these two classes: for EDMS, user efficiency is
important, for ERMS - the safety of documents [5].
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1.4.3 Storage in Electronic Document Management System.

It is no secret that each of us has quite a lot of files that are located on local
disks, and not in EDMS - sketches, thoughts, notes, pictures, prototypes, archives,
letters, photos, e-books. Even having access to a corporate archive of documents
organized with the help of an electronic document management system, we are all
free to decide which documents should be placed in the system and which ones
should not.

And more often the decision is made not in favor of the EDMS. Moreover,
there is only one criterion - unwillingness to spend time: in order to place a document
in the DMS, you need to fill out its card and assign rights, and this is always
additional work. Nevertheless, | would like to speculate in which cases the document
should still be stored in the system, even if “I do not want to”.

First, documents important for the company's business should always be posted
to the DMS. Correspondence with customers, partners or suppliers can be very useful
in the subsequent analysis of conflict situations. Saved drafts of projects or contracts
will allow your colleagues to pick up your work if you are sick.

Secondly, documents containing useful knowledge and experience for the
employees of the company. Electronic books, useful articles and just a list of links to
Internet resources need to be placed in the EDMS: the time saved by your colleagues
in searching for them will fully pay for two minutes of creating the card by you.

Thirdly, private information about various assets, for example, passwords to
Internet resources or license keys of the software used in the company, should fall
into the if you are responsible for it. Storing this information in the EDMS with
restricted access is much safer than on local disks, and if necessary, if the responsible
person changes, for example, this information can be transferred to the new employee
without any problems [5].

1.5 System setting tasks

For realization work purpose, the following tasks were formulated: disclosure
concept of the terms “HR-management”, “office work automation” and “document
flow”; describe office automation subsystems; describe the functions of the document
workflow system; to characterize electronic document circulation as a form of
modern office work; analyze the office automation of the company.

System setting tasks:

— collect basic data about HR-management and document flow;

— research office work area in the company, studies of office automation;

— analyzing and comparing existing EDMS, search advantages and
disadvantages in systems, making conclusion;

— choose necessary software of Information System for development;

— development efficient Electronic Documents Management System for office
automation of the company.
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2 Methods of implementing Information System
2.1 Microsoft Visual Studio - Integrated development environment

Microsoft Visual Studio is a Microsoft product line that includes an integrated
software development environment and a number of other tools. These products
allow you to develop both console applications and applications with a graphical
interface, including support for Windows Forms technology, as well as websites, web
applications, web services in both native and managed code for all platforms,
Supported by Windows, Windows Mobile, Windows CE, .NET Framework, Xbox,
Windows Phone .NET Compact Framework and Silverlight. Visual Studio is a
software development tool used to create programs for Windows and web
applications. The developer’s kit includes an integrated development environment
(IDE) and testing tools for all stages of the software development process [6].

Visual Studio includes the following components:

IDE Visual Studio includes many built-in perspectives for performing various
tasks. Unique interfaces are provided for source code programming, debugging, and
creating visual forms. Developers can use one of these pre-prepared layouts or
customize their own perspectives. The Visual Studio software package contains
Microsoft Visual Basic, Visual C ++, Visual C #, Visual F #, Visual Web Developer,
and Team Foundation Server. The software supports a wide range of programming
languages, including C, C ++, VB.NET, C #, F #, XML, HTML, JavaScript and CSS.

Microsoft Visual Studio provides developers with a customizable IDE and
supports a wide range of popular programming languages. This is a good tool for
professional software developers who want to create commercial programs.
Microsoft Visual Studio is also useful for web developers who want to create
dynamic web sites and interactive web applications for the .NET platform [7].

The picture shows Visual Studio 2017 with an open project and several
windows of the main tools that you will most likely need:

— solution Explorer (top right) allows you to view code files, navigate and
manage them. Solution Explorer allows you to streamline code by combining files
into solutions and projects;

— in the editor window (center), where you will most likely spend most of your
time, the contents of the file are displayed. Here you can edit the code or develop a
user interface, such as a window with buttons or text fields;

— in the output window (center below), Visual Studio sends notifications, such
as debugging and error messages, compiler warnings, publication status messages,
and many others. Each message source has its own tab;

— team Explorer (lower right corner) allows you to track work items and share
code with other users using version control technologies such as Git and the Team
Foundation version control system (TFVC).

In Figure 2.1 shown open project window, where we can see all components of
MS Visual Studio 2017. Next in table 2.2 presented Visual Studio 2017 versions, also
in Table 2.3 shown main working load options of Microsoft Visual Studio 2017 [8].
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Figure 2.1 — MS Visual Studio 2017 open project windows

Table 2.2 — Microsoft Visual Studio 2017 versions

Version User

Visual Studio Community | For non-commercial use: students, open source
2017 developers

Visual Studio Professional For professional program development: used
2017 for organizations, professional developers

Visual Studio Enterprise | For large enterprises, for teams of any big sizes
2017

Table 2.3 — Main working load options

Option name Description

.NET desktop allows to create C # applications:
development — C# Console Application;

— C# Windows Forms Application;
— C# WPF Application.

ASP.NET and web allows you to create C # applications:
development ASP.NET Web Application (C# web-app)

.Net Core cross-platform | allows you to create C # applications:
development ASP.NET Core Web Application(C# web-app)

Data storage and Tools for working with the database
processing
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2.2 C# Programming language

C # (pronounced "C sharp") is a simple, modern object-oriented and type-safe
programming language. C # refers to a family of languages with a C-like syntax, of
which its syntax is closest to C ++ and Java.

C# Is an object-oriented language, but also supports component-oriented
programming. The development of modern applications is increasingly a matter of
creating software components in the form of autonomous and self-descriptive
packages that implement individual functionality. An important feature of such
components is a programming model based on properties, methods, and events. Each
component has attributes that provide declarative information about the component,
as well as built-in documentation elements. C # provides language constructs that
directly support this work concept. Because of this, C # is great for creating and using
software components.

Below in table 2.3 shown overview of the C# main elements and description of
this elements. There are 10 main elements of C# programming language [9].

Table 2.3 — Brief overview of the elements

Ne | Element Description
1. | Program The organizational structure of C # is based on such concepts as
structure programs, namespaces, types, members, and assemblies.
2. | Types and | In C #, subdivided into simple types, enumeration types, structure
variables types, and types that admit the value Null. Reference types in C # are
divided into class types, interface types, array types, and delegate
types.

3. | Expressions Expressions are created from operands and operators. Expressions
return values.

4. | Operators An operator is a symbol that tells the compiler to perform specific
mathematical or logical manipulations.

5. | Classes and | Classes are the most important type in C #. Objects are instances of

objects classes. Classes are created by the description of their members, which
are also described in this article.

6. | Structures Structures are entities for storing data. They differ from classes
primarily in that they are value types.

7. | Arrays An array is a data structure containing several variables that are
accessed by calculated indices.

8. | Interfaces The interface defines a contract that can be implemented by classes and
structures. An interface can contain methods, properties, events, and
indexers.

9. | Delegates The delegate type represents references to methods with a specific list

of parameters and the type of return value. Delegates allow you to use
methods as entities, saving them into variables and passing them as
parameters.

10. | Attributes Attributes allow programs to specify additional descriptive data about
types, members, and other entities.
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public int MyProperty
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get { return myPropertyVar; }
set { myPropertyVar = value; }

} R

Figure 2.3 — MS Visual Studio 2017 project syntax

Visual C # is the implementation of the C # language by Microsoft. Visual C #
support in Visual Studio is provided using a full-featured code editor, compiler,
project templates, designers, code wizards, a powerful and convenient debugger, and
many other tools. The .NET Framework class library provides access to many
operating system services and other useful, correct classes, which significantly speeds
up the development cycle [10].

Above presented figure 2.3 where we can see syntax of MS Visual Studio 2017
in C#. Table 2.4 has shown the table lists available value types in C#.

Table 2.4 — The table lists available value types in C#

Type Represents Range

bool Value Boolean True or False

byte Unsigned integer 8-bit 0 to 255

char Unicode character 16-bit U +0000 to U +ffff

decimal | Precise decimal values with 28-29 (-7.9 x 10®° to 7.9 x 10°°) / 10°to 28

significant digits 128-bit

double | Double-precision floating point type 64-bit | (+/-)5.0 x 10°** to (+/-)1.7 x 10°®

float Ssingle-precision floating point type 32-bit | -3.4 x 10%° to + 3.4 x 10

int Signed integer type 32-bit -2,147,483,648 to 2,147,483,647

long Signed integer type 64-bit -9,223,372,036,854,775,808 to
9,223,372,036,854,775,807

short Signed integer type 16-bit -32,768 to 32,767
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2.3 Object-oriented programming

Object-oriented Programming (OOP) is a programming methodology based on
the representation of a program as a set of objects, each of which is an instance of a
certain class, and the classes form an inheritance hierarchy. The basic principles of
structuring in the case of OOP are associated with various aspects of the basic
understanding of the objective problem, which is required for optimal control of the
relevant model:

— abstraction for the selection in the modeled object important for the solution
of a specific task on the subject, ultimately - contextual understanding of the subject,
formalized as a class;

— encapsulation for fast and secure organization of hierarchical manageability
proper: so that the “what to do” command is simple enough without simultaneously
specifying how to do it, since this is a different level of control,

— inheritance for quick and safe organization of related concepts: so that it was
enough to take into account only changes at each hierarchical step, without
duplicating everything else taken into account at the previous steps;

— polymorphism to determine the point at which a single control is better to
parallelize, or vice versa - to put together [11].

That is, in fact, we are talking about a progressive organization of information
according to the primary semantic criteria: “important / unimportant”, “key / details”,
“parent / child”, “single / multiple”. Progressing, in particular, at the last stage, makes
it possible to move to the next level of detail, which closes the overall process.

In figure 2.5 we can see basic structure of Procedural Oriented Programming
and Object Oriented Programming. Also this figure presented difference between
them [12].

Procedural Oriented Object
Programming Oriented Programming

Global Data Global Data

FUNCHONS  — | UNCTiONS
| Functions

Figure 2.5 — Difference between POP and OOP

Function 1 Function 2 Function 3
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2.4 ASP.NET MVC 5 framework

ASP.NET MVC Framework - a framework for creating web applications that
implements the Model-View-Controller pattern.

The concept of the MVC pattern (model - view - controller) involves the
division of an application into three components.

The controller represents a class that provides communication between the user
and the system, the view and the data store. It receives user input and processes it.
And, depending on the processing results, it sends a certain output to the user, for
example, in the form of a presentation. The view is the actual visual part or user
interface of the application. As a rule, the html-page that the user sees by going to the
site. The model represents a class that describes the logic of the data used [13].

Controller
Controller Retrieves Model

“Does Stuff”

AL
_l B Model

Response

Request

View

Visually represents
the model

Figure 2.6 — The general scheme of interaction

In figure 2.6 has shown the general scheme of interaction, the model is an
independent component — any changes to the controller or view do not affect the
model. The controller and view are relatively independent components, and they can
often be changed independently of each other.

Thanks to this, the concept of sharing responsibility is realized, and therefore it
is easier to build work on individual components. In addition, as a result, the
application has better testability. And if we assume, for example, the visual part or
the frontend is important, then we can test the presentation independently of the
controller. Or we can focus on the backend and test the controller.

Controller is a central component in the MV C architecture. In ASP.NET MVC
5, Views are files with a cshtml extension that contain user interface code mainly in
html language. Models describe the logic of the data. All entities in the application
can be divided into separate models [14].
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2.5 PostgreSQL Data Base Management System

PostgreSQL is an object-relational database management system (ORDBMYS)
that has the traditional capabilities of commercial DBMS with extensions that are in
the new generation DBMS.

PostgreSQL is developed by a development team scattered around the world
and connected via the Internet. Development is a public project and is not managed
by any company. PostgreSQL is free and completely open source software of this
original Berkeley code. It supports a large part of the SQL standard and offers many
modern features: complex queries, transactional integrity, foreign keys, triggers,
updatable views, multiversion concurrency control. Also, PostgreSQL can be
extended by the user in many ways, for example by adding new: data types,
functions, operators, aggregate functions, index methods, procedural languages [15].
In table 2.7 presented PostgreSQL data size.

Table 2.7 — PostgreSQL can handle a lot of data

Maximum database size Unlimited

Maximum size of the table 32TB

Maximum line size 1.6 TB

Maximum field size 1 GB

Maximum number of rows in the table Unlimited

Maximum number of columns in table 250-1600 depending on the type of
column

Maximum number of indexes in the table | Unlimited

And because of the liberal license, PostgreSQL can be used, modified, and
distributed by anyone free of charge for any purpose, be it private, commercial, or
academic. PL / pgSQL is a procedural language for PostgreSQL. The goal of PL /
pgSQL design was to create a downloadable procedural language that:

— used to create functions and triggers;

— adds control structures to the SQL language;

— can perform complex calculations;

— inherits all user types, functions and operators;

— can be defined as a trusted language;

— easy to use.

PL / pgSQL allows you to group a block of computations and a sequence of
queries within the database server, so we get the power of a procedural language and
ease of use of SQL, with significant savings in overhead of client-server interaction.
Additional calls between client and server are excluded. Intermediate unnecessary
results are not transferred between the server and the client. It is possible to avoid
multiple analyzes of a single request. As a result, this leads to a significant increase in
performance compared to an application that does not use stored functions. In
addition, PL / pgSQL allows you to use all data types, operators, and SQL functions.

22



PostgreSQL has many options. Created using the object-relational model, it
supports complex structures and a wide range of built-in and user-defined data types.
It provides enhanced data capacity and has earned confidence with respect for data
integrity. PostgreSQL manages database privileges using the concept of roles. The
role can be either a separate database user or a group of users. Roles can be owners of
objects in the database (for example, tables), and can also assign privileges to access
these objects for other roles. It is possible to grant one role membership in another
role and, accordingly, transfer this role the rights of the role of which it will be a
member. Below in figure 2.8 showed Comparing modern popular DBMS for main
options [16].

HazBaHue ASE |DB2 FireBird InterBase MS SQL| MySQL |Oracle PostgreSQL
Nuuensuna $$5 | $$5| 1PL? $$% $$$ | GPL/$$$ | $$% BSD
ACID Yes | Yes Yes Yes Yes |Depends!| Yes Yes
Referential integrity | Yes | Yes Yes Yes Yes |Depends!| Yes Yes
Transaction Yes | Yes Yes Yes Yes |Depends!| Yes Yes
Unicode Yes | Yes Yes Yes Yes Yes Yes Yes
Schema Yes | Yes Yes Yes No> No Yes Yes
Temporary table No | Yes No Yes Yes Yes Yes Yes
View Yes | Yes Yes Yes Yes No Yes Yes
Materialized view No | Yes No No No No Yes No2
Expression index No | No No No MNo No Yes Yes
Partial index No | No No No No No Yes Yes
Inverted index No | No No No No Yes Yes Yesb
Bitmap index No | Yes No No MNo No Yes No
Domain No | No Yes Yes MNo No Yes Yes
Cursor Yes | Yes Yes Yes Yes No Yes Yes
User Defined Functions| Yes | Yes Yes Yes Yes No* Yes Yes
Trigger Yes | Yes Yes Yes Yes No4 Yes Yes
Stored procedure Yes | Yes Yes Yes Yes No* Yes Yes
Tablespace Yes | Yes No ? No> Nol Yes Yes

Figure 2.8 — Comparing modern popular DBMS for main options

Indigo IT reported the results of benchmarking performance tests of the most
demanded DBMS on the market - in separate test suites, the PostgreSQL open source
database was three times better than MS SQL and Oracle DataBase. Testing was
conducted to monitor new technologies and implement a technology development
plan. For testing, the company specialists prepared test data sets identical for all
DBMS. The object of the test was a 1 TB database consisting of 1 million business
objects. The test duration for each DBMS is 10 hours. It was attended by the latest
versions of the most sought-after customers of Indigo IT DBMS: Microsoft SQL
Server, Oracle DataBase, PostgreSQL.

Total conducted 5 sets of tests: creation of complex structured documents,
updating of difficult structured documents, document search, write file to database,
getting file from database.
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In table 2.9 presented tests results of the most demanded DBMS.

Table 2.9 — Tests results of the most demanded DBMS

DBMS Creating Updating Search Write Getting file
documents | documents | documents file from DB
(ms) (ms) (ms) to DB (ms)
(ms)

Microsoft 66 62 11 181 162

SQL Server

PostgreSQL 22 20 11 179 165

Oracle 59 57 11 183 163

DataBase

The strengths of PostgreSQL are:

— high-performance and reliable transaction and replication mechanisms;

— extensible embedded programming language system: PL / pgSQL, [PL /
Perl, PL / Python, and PL / Tcl are supported as standard; In addition, you can use PL /
Java, PL / PHP, PL / Py, PL / R, PL / Ruby, PL / Scheme, PL / sh and PL / V8, and
there is also support for loading C-compatible modules;

— support from many programming languages: C \ C ++, Java, Perl, Python,
Ruby, ECPG, Tcl, PHP and others.

— inheritance;

— easy extensibility [17].

2.6 Object-Relation Mapper Entity Framework

ORM (Object-Relational Mapping) is a programming technology that links
databases with object-oriented programming language concepts, creating a “virtual
object database.” There are both proprietary and free implementations of this
technology. ORM libraries exist for many different programming languages. In
general, the ORM technology allows you to design working with data in terms of
classes, not data tables. It allows you to convert classes into data suitable for storage
in a database, and the conversion scheme is determined by the developer. In addition,
ORM provides a simple API interface for CRUD operations on data. Thanks to the
ORM technology, there is no need to write SQL code to interact with the local
database [18].

The advantages of ORM are:

— the presence of an explicit description of the database schema presented in
terms of a programming language that is located and edited in one place;

— possibility to operate with elements of a programming language, i.e. classes,
objects, attributes, methods, and not elements of the relational data model;

— the ability to automatically create SQL queries, which eliminates the need to
use a language to describe the database structure (Data Definition Language) and the
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data manipulation language (Data Manipulation Language) when designing a
database and changing its schema, respectively;

— there is no need to create new SQL queries when transferring to another
database management system, since the low-level ORM driver is responsible for this;

— ORM eliminates the need to work with SQL and study a significant amount
of software code, which is often monotonous and error prone;

— the code generated by ORM is hypothetically tested and optimized, therefore
no need to worry about testing it;

— advanced ORM implementations support mapping inheritance and
composition to tables;

— ORM makes it possible to isolate the program code from the data storage
details.

Entity Framework is a special object-oriented technology based on the .NET
framework for working with data. If traditional ADO.NET tools allow you to create
connections, commands and other objects for interacting with databases, then the
Entity Framework is a higher level of abstraction that allows you to abstract from the
database itself and work with data regardless of the type of storage. If at the physical
level we operate with tables, indexes, primary and foreign keys, but at the conceptual
level that the Entity Framework offers us, we already work with objects.

Entity Framework suggests three possible ways to interact with the database:

— database first: Entity Framework creates a set of classes that reflect a
specific database model,

— model first: first, the developer creates a database model, by which the
Entity Framework then creates a real database on the server;

— code first: the developer creates a data model class that will be stored in the
database, and then the Entity Framework generates a database, its tables using this
model [19].

2.7 Bootstrap framework in ASP.NET MVC 5

Bootstrap - framework, a set of HTML + CSS tools and templates for layout
and more efficient and faster creation of websites and web applications.

Bootstrap - a modern assistant, interface developer, designers and webmasters,
available for use under an open source license. The framework is very dynamic and
regularly updated, so not all of it. Functions can be correctly supported by older
browsers. Bootstrap has the following patterns: fonts, buttons, forms, tags,
navigation, grid, JavaScript extensions.

The modern world is very dynamic, and web programmers are often faced with
the choice of making fast prototypes and running them slowly and for a long time to
remake the layout, bringing everything to perfect condition. Bootstrap perfectly
implements the first approach.

At the same time, HTML, JavaScript and CSS code in Bootstrap is thought out
in hundreds developers from around the world - all so that ordinary webmasters and
web designers can easily customize the site’s grid or embed the necessary elements
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into the interface. Also, Bootstrap uses the dynamic style language LESS, which
extends the capabilities of CSS: developers can control colors, create nested columns
and variables.

Benefits of the Bootstrap framework:

— save time - achieved through the use of ready-made classes and design. This
allows you to direct the saved energy and money on the development of additional
functionality;

— adaptability (high speed and optimization, standardization of interfaces) -
dynamic layouts are qualitatively displayed on a variety of devices without the need
for changes to the markup;

— design - uniform templates and layout elements of the layout and all pages
on the site as a whole. And at the same time, Bootstrap is cross-browser and is well
displayed in all Safari, Firefox, IE, EDGE browsers and those based on Chromium
(Webkit - based Blink engine: Yandex.Browser, Opera, Google Chrome);

— simplicity and openness - using Bootstrap is so simple that even beginner
web developers cope with it, and open source code allows you to participate in the
development, modify to fit your needs or just enjoy a good free solution.

ASP.NET MVC 5 projects by default already contain all the necessary
Bootstrap files. The Bootstrap functionality is contained in the bootstrap.css style file
and in the bootstrap.js script. When using Bootstrap it is very convenient to position
the interface in the form of a table or grid, using rows and columns. So, if we look in
the browser at the standard Index.cshtml view, which goes by default, we will see a
similar positioning: the elements under the heading are arranged in three columns and
comprise one line [20].

In figure 2.10 presented Bootstrap framework components.

Flat Ul Menuitem Messages About Us
Progress bars & Sliders Navigation
—_— I BN
| - —]
S
Checkboxes Radio Buttons Switches Share

Unchecked Radio is off

i | o OJN e

Checked ® Radioison - .

Disabled unchecked Disabled radio is off e == CE— Twitter -

Disabled checked Disabled radio is on k) @A) Pinterest @9

Figure 2.10 — Bootstrap framework components

26



3 Software for Information system
3.3 Structure of software

Software is the most important component of any information system. In
general, information software is a program whose function is to solve certain
problems. No system, even ideally designed, can function without software.

The structure of the software is presented in 3.1-picture.

It consists of:

1. System software and OS.

Document Management System «Discipline» is implemented for workstations,
such as, Windows 7/8/10, Linux. Works in any modern web-browsers: Internet
Explorer, Microsoft Edge, Chrome, Opera, Mozila, etc.

2. Programming tools.

The program is implemented in the C# programming language. Integrated
development environment is Microsoft Visual Studio, also using frameworks
ASP.NET MVC 5 and Bootstrap, Object-Relation Mapping technology Entity
Framework. Query language PL/pgSQL and Data Base Management System
PostgreSQL.

3. Application software.

Document Management System «Discipline» on the administrator’s side
includes:

— function “Create private offices for new users”. This function allows to
create new users with self-private offices;

— function “Permission of access for different users”. With this function,
Administrator of Document Management System can open access for users with
different roles;

— function “Process review and monitoring”. With this function, Administrator
of Document Management System can review of document flow process and
monitoring each step of process.

Document Management System «Discipline» on the client side includes:

— function “Create own company and department in system ”. With this
feature, client can create self-company and inside departments for document flow;

— function “Create and send documents to employees”. Client can quickly and
without problems send any documents to employees;

— function “Post documents to the entire company or department”. This feature
allows client post one or more documents to a lot of employees in own company or
departments.

The system software is a collection of programs designed to operate, control,
and extend the processing capabilities of the computer itself. System software is
generally prepared by the computer manufacturers. These software products comprise
of programs written, which interact with the hardware at a very basic level. System
software serves as the interface between the hardware and the end users.

In figure 3.1 presented basic structure of software Information System.
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SOFTWARE OF INFORMATION SYSTEM

System software

Programming tools

Application software

(0S)
- | 1
| | Work stations: C# program. . :
Windows 7/8/10 Iaﬁguage Administrator Client
. Create Create
Win?jzlxgrssérver Microsoft ] p_rivate own
2016 —  Visual Studio offices for company
IDE new users
— Create
ASP.NET Permission and
Mvé 5 of access send
T for document
- Egg':;trap 4 different -
Frameworks users Post
document
Process tothe [~
L review and entire
monitoring company
Figure 3.1- Structure of software IS
3.2 Description of the developed application software
3.2.1 General Information. The program is implemented in the C#

programming language. Integrated development environment is Microsoft Visual
Studio, also using frameworks ASP.NET MVC 5 and Bootstrap, Object-Relation
Mapping technology Entity Framework. Query language PL/ pgSQL and Data Base
Management System PostgreSQL.

Document Management System «Discipline» 1s implemented for workstations,
such as, Windows 7/8/10, Linux. Works in any modern web-browsers: Internet
Explorer, Microsoft Edge, Chrome, Opera, Mozila.

3.2.2 Functional purpose. This program is intended for implementation on a
Document Management System «Discipline». The system performs document flow
between company employees and individual departments.

3.2.3 Used technical tools. Following technical tools were used for realization
and implementation of Document Management System “Discipline’:

— CPU: Intel(R) Core(TM) i5-7200U 2.50GHz;

— RAM: 8 Gb;

— hard drive: 1 Tb;
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— removable Flash Drive disk: 32 Gb USB 2.0;

— network adapter: Realtek 8821CE Wireless LAN 802.11ac PCI-E NIC;

— video adapter:AMD Radeon RX 530 Graphics Card Video;

— printer Hewlett Packard dj 940c;

— standard keyboard and mouse.

3.2.4 Call and Download. The program is called though an Internet browser,
such as Microsoft Internet Explorer. After launching the browser, the path in the
address bar is specified as https://www.discipline.kz, after that shows the initial page
of the Document Management System.

3.2.5 Input Data. The input data of the diploma work are documents of the
company and each department. Also official documents of employees for post or send
necessary documentations.

3.2.6 Output Data. The output data of diploma work is document flow and data
base of company documents in Document Management System «Discipline».

3.3 Work algorithm with Programming tools

3.3.1 Work algorithm with Microsoft Visual Studio — IDE and C#. We can
separately use a text editor and a compiler, manually compile and run the program in
a console or terminal, however using a different development environment or IDE is
a more convenient way. They, as a rule, contain a built-in text editor, have a
connection with the compiler, allowing you to compile and run the program with a
single mouse click, as well as many other various support features. In this case, for
programming under Windows, as a development environment and for creating
applications in C #, we will use the free and full-featured Visual Studio 2017
Community. In figure 3.2 presented open VS and creating new project.

Mew Project ? X

b Recent - Sort by: | Default | it Search (Ctrl+E) P~
4 |nstalled o .

@ ASP.NET Core Web Application Visual C# Type: Visual G2

Project templates for creating ASP.NET
1 ASP.NET Web Application [.NET F K) Visual C# applications, You can create ASP.MET Web
b Application ( (S TR T Forms, MVC, or Web APl applications and
add many other features in ASP.NET.

4 Visual C#
Get Started
Windows Universal
Windows Desktop
4 Web

Previous Versions
NET Core -
Mot finding what you are looking for?

Open Visual Studic Installer
MName: FirstMvec3App
Location: C\Users\Eugene\Documents\Visual Studio 2017\ Projects\MVC x Browse...
Solution: Create new solution
Solution name: FirstMvc3App Create directory for solution
Framework: MET Framework 4.7.1 = |:| Create new Git repository

Figure 3.2 — Open VS and creating new project
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3.3.2 Work algorithm with ASP.NET MVC framework. Open Visual Studio
2017 and in the File menu select the New Project ... item. The project creation dialog
opens before us, where we need to go to the Web sub-tab and select the ASP.NET
Web Application template (.NET Framework). Below in figure 3.3 presented choose
MV C template for web-developing. Figure 3.4 change Authentication options.

New ASP.NET Web Application - FirstMvc3App 7 X

A project template for creating ASP.NET MVC
applications, ASP.NET MVC allows you to build

4 4 4 4 applications using the Model-View-Controller
@FJ @rj ﬁ m “F,J architecture. ASP.NET MV includes many features that

enable fast, test-driven development for creating

Empty Web Forms [Fulte \Web API Slngl_e Palge applications that use the latest standards.
Application
Learn mare
4
o
Azure APl App
Add folders and core references for: Authentication: No Authentication

[ WebForms [ MVC [ ] Web API Change Authentication

[] Enable Docker Compose support (Requires Docker for Windows

[] Add unit tests

Test project name: | FirstMvec3App. Tests

| oK || Cancel |

Figure 3.3 — Choose MV C template for web-developing

Change Authentication e

For applications that don't require any user authentication.

.............................. Learn more

....................................

) Individual User Accounts
1 Woerk or School Accounts

1 Windows Authentication

| oK | | Cancel

Figure 3.4 — Change Authentication

Click OK, and a new project is created. It already contains a branched structure
and has some default content. Run the project for execution, and we will see some
content that already exists by default in the application. Figure 3.5 presented default
content in VS for first execution.
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e el | http://localhost:2583/ 2~ G|l | Home Page - My ASP.NET ... *

{.5 4 Amazon.co.uk — Online S...

ASP.NET

ASP.NET is a free web framework for building great Web sites and Web
applications using HTML, CS5 and JavaScript.

Learn more »

Getting started

Figure 3.5 — Default content in VS for first execution

In figure 3.6 presented all this functionality is provided by the following
project structure. Appendix A presented project-script «Web.config.

fd Sclution 'FirstMvcSApp' (1 project)
4 B FirstMvcSApp
S Connected Services

- M Properties

[+ =B References
App_Data
HApp_Start
Content
Contrellers

Vv Vv v

fonts
Models
Scripts

v v

Views
41 Applicationlnsights.config
favicon.ico
I &3 Global.asax
¥ 1 packages.config
B+ ¢ Web.config

Figure 3.6 — MVC 5 project structure
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3.3.3 Work algorithm with DBMS PostgreSQL 4. PostgreSQL is one of the
most popular database management systems. PostgreSQL is supported for all major
operating systems - Windows, Linux, MacOS.

Open PostgreSQL and create new Data Base for project. In figure 3.7 presented
home page PostgreSQL.

File ~ Object ~ Tools ~ Help ~

i\ Browser @ Dashboard  #§ Properties [@SQL I Statistics <9 Dependencies {3 Dependents
= & Servers (1)
5 (@ posgresal 10 [ seversessions
7.0
- = Databases (3) B
6.0-iAmVE A
- &a Login/Group Roles Idle
Tablespaces 30| mmotal
4.0
3.0
2.0
1.0
0.0
e
1.00 1201
Winserts WlFetched
Updates 1000 Returned
WiDeletes 800
0.50 600
400
200
0.00
Sessions Locks Prepared Transactions Configuration
~
®

Figure 3.7 — Home page PostgreSQL

To create a database, use the CREATE DATABASE command, followed by
the name of the database.To execute queries, we will use the pgAdmin graphical
client, although you can also use the psql console client. Figure 3.8 presented Logical
database ER - model. Below figure 3.9 has shown creating data base.

PUNKT MARCHALTA
COD_PUNKTA_MARCHR NTEGER

TIF:_ DO M NTA NATVANE_MARCHALUTA. VARCHAR 20}

|C':O__|:-'-_DCC-\.NE'1T% INTEGER MUMER_ETaRA NTEGER . — — -
- v - T — — — W COD_TPa_DOCUMENTA: NTEGER _——
1P_DOCUMENTA: WARCHAALY) -

| _ COD_DOLIGHOET: NTEGER

COD_DEYETWIA NTEGER

DEYSTWE
GO0 _DEYSTWIA: INTEGER

HAZVAME YARCHARE|
WHERYA_MA APCLN: DRTE

|
| I
DOLIEHOET ;
» COD_DOLIGMOST: INTEGER |
HIBTORY - -
= MATVANE_DOLIGHOST, YARCHERZT)
e COD_HISTORY: NTEGER - I
CO0_DOCUMENTA: INTEGER = T
— COD_PUMKTA_MARCHR INTEGER
;:;DTT-'_ — I DATE_WREMYE_POLLCH DETE |
AMIE: AR HARD) L ¥ con_SoTsulnis WIEGER
STATLES: VARCHARN GO0 DOCUMENTS, INTEGER |
PRANEE]_TMENENLY WAt HARC) DT WFEM YA, CTRRAN. DATE |
CO0_TRA_DOCUMENTA: INTEGER -—_— 1
_____ il
| FCORATDELENE
. [coo_FoorezELENe: NTEGER
SOTRUCHK —| MATVAME PODRATT VARCHAR[)

CO0_SOTRUDNERS. NTEGER :
|

FIid VARCHAR
TEL INTEGER .—
AL "R HAR [0
COD_DOLIGHNDET: INTEGER
COM_PODRAMELEMA INTEGER

Figure 3.8 — Logical database ER- model
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# Browser @ Dashboard @£ Proj
-+ &= Servers (1)

C @rosgesol 1o

" == Databases (3)

6.0
‘ WA tive

3
|+ Create - Database

£

General Definition Security Parameters SQL

#- 1| Database DMS
Owner £\ postgres
Comment Document Management System

Figure 3.9 — Creating Data Base

To create a new database, open pgAdmin. In the left part of the program, select
any database, for example, the standard postgres database, and click on it with the
right mouse button. In the menu that appears, select the Query Tool ... item, and in
the central part of the program a field for entering the SQL code will open. To
execute the code, click on the lightning icon, and after that the usersdb database will
be created. To see our database, right-click on the Databases node in the left part and
select Refresh in the context menu. An update will occur, and we will see the
database created. Figure 3.10 presented table «Companies»

General Columns Constraints Advanced Parameter Security SQL

Inherited from table(s) Select to inherit from...

Columns
(Fid_company integer v
(£'"Wcompany_name text M IIB
(¢"@password text v m

Figure 3.10 — Table «Companies»
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To create a database, use the CREATE DATABASE command, followed by
the name of the database. To create a new database, open pgAdmin. In the left part of
the program, select any database. In figure 3.11 presented table «Documentsy.
Appendix B presented all tables which used in development of data base in
PostgreSQL Data Base Management System.

General Columns Constraints Advanced Parameter Security SQL

Inherited from table(s) Select to inherit from...

Columns
(FMid_document integer M

(#'mid_type_doc integer M IE

(Zmdate date M IE

[(£lcontent text M m

(FMid_status integer M m

Z'changes text - IE -

Figure 3.11 — Table «Documents»

3.3.4 Work algorithm with ORM Entity Framework. There is recommended to
use the Entity Framework for working with data in ASP.NET MVC, although its use
Is not necessarily and entirely dependent on the preferences of the developer. The
advantage of this framework is that it allows you to abstract from the structure of a
specific database and conduct all data operations through the model. In figure 3.12
presented Installation Entity Framework.

Mad EntityFramework &

EntityFramework @ by Microsoft, 51, v6.2.0

Entity Framework is Microsoft's
recommended data access technology for... Version: | Latest stable 620 ~ Install

E Oracle.ManagedDataAccess.Enti +18.3.0

The ODP.NET, Managed Driver Entity 'f:\__f:' Options
Framework package for EF & applications.

'e Microsoft.AspNet.Identity.Entityl v2.2.2 Description
ASP.MET Identity providers that use Entity Entity Framework is Microsoft's recommended data
Framework, access technelogy for new applications.
I EntitvFramework SalServerComn  v6.2.0 hd Version: 6.20
Each package is licensed to you by its owner. NuGet is not Author(s): Microsoft
responsible for, nor does it grant any licenses to, third-party License: http://go.microsoft.com/fwlink/?
packages. LinklD=262998
D Do not show this again Date published: Thursday, October 26, 2017

(10/26/2017)

n__- Laons

Figure 3.12 — Installation Entity Framework
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3.4 Realization of Information system

Development of Document management System «Discipline» have index page
interface which presented in figure 3.13. Also there are registration and login forms,
which can provide open personal cabinet. Figure 3.14 presented interface. This data
save in data base.

Discipline - Document Management System Home dariga.musabaeva@gmail.com ¥ Exit

Welcome!

«Discipline» Document Management System

management of documents the organization from the
moment of their creation until the final destruction.

Project Details

HR-management
n - Document workflow system
' s Office automation

— '

Figure 3.13 — Main page interface of system

Login Registration

Name Login Registration

Company name
E-mail* E-mail*

Password | @ Password* |

- o

Figure 3.14 — Registration and Login forms in system
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Also next options of system are create and open personal cabinet. It’s presented
in Figure 3.15.

Discipline - Document Management System Home eqvin@mail.ru > Exit
Profile
Messages and Chats m Access Documents Ei
Quicker
Document flow Save Manpower Reduced storage
P needs

User settings

Company settings

©
O

Departments settings

Reduce Costs and Improved disaster

Save Enviornment recovery
e

Easy Maintenance Benefits of Document Managment System Secured

& Customization Documents

Figure 3.15 — Home and personal office for users

Below presented another options of system figure confirm registration for users
and allows document flow in figure 3.16. Status documents presented in figure 3.17.
Also there are Setting for users and company. We can see all company users and
create or delete users.

Discipline - Document Management System Home eqvin@mail.ru ¥ Exit
Home Inbox Send document History documents
Profile
Messages and Chats Choose file Browse
:
User settings
Company settings Tittle
Departments settings Dariga codes
Description

Dariga codes description

All this department employees ID: 2

Company Solly

Directors 3 Directors 2 Directors

Figure 3.16 — Send document (document flow)
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Discipline - Document Management System Home eqvin@mail.ru v  Exit

Home Inbox Send document History documents
Profile

Messages and Chats

Please check

User settings Information
Company settings Description: Document #1
Departments settings Status:

Date: 12.05.2019 14:06:39

ED 3 ED

Figure 3.17 — Status of documents

Discipline - Document Management System Home eqvin@mail.ru ¥ Exit
Home Inbox Send document History documents
Profile

Messages and Chats

Dariga codes

User settings Information
Company settings Description: Dariga codes description
Departments settings Status: Document sent

Date: 13.05.2019 12:15:43
Figure 3.18 — History documents

History of all documents presented in figure 3.18. Also have settings of all
users and chats between users presented in figure 3.19.

Discipline - Document Management System Home eqvin@mail.ru ¥ Exit

Home
Profile dariga.musabaeva@gmail.com

= Hello!
Messages and Chats ID: 18

1IN: 123123131231

Document flow P Position : Employee 13.05.2019

o

User settings
Company settings

Departments settings Email: arman@gmail.com
=

ID: 17
1IN: 131312321312

— Position : Employee
[ ] Telefon: +7 (141) 242-14-12

Figure 3.19 — Messages and chats
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CONCLUSION

The main purpose of the EDMS (Electronic Document Management System) is
to organize the storage of electronic documents, as well as work with them (in
particular, their search both by attributes and by content). In the EDMS, changes in
documents, deadlines for the execution of documents, movement of documents
should be automatically monitored, and all versions and sub-versions should be
monitored. A comprehensive EDMS can cover the entire office management cycle of
an enterprise or organization — from setting a task to creating a document to writing
it off into an archive, ensuring centralized storage of documents in any format,
including complex composition documents. EDMS can integrate disparate document
flows of geographically distant enterprises into a single system. They allow provide
flexible management of documents both through hard route determination and free
routing of documents. In the EDMS, a rigid separation of user access to various
documents can be implemented, depending on their competence, position and
authority assigned to them. In addition, the EDMS must be configured to the existing
organizational structure and system of enterprise workflow, as well as integrate with
existing corporate systems.

In first part of this work was collect basic data (Knowledge Base) about subject
area, especially, HR-management sphere. There were overview office work and
document flow in company, a lot of information about office automation. Also was
research of basic principles and purpose, function and effectiveness, requirement,
classification and types of Electronic Document Management System.

Second part of this work was about Methods of implementing Information
System. This part shows basic technologies and methods which used for development
program: about Integrated Development Environment, Data Base, special
frameworks, etc.

Last third part of this work shows programming realization, structure of
software IS and logical scheme. Most important work steps implementation, work
implemented in C# programming language with Visual Studio IDE and ASP.NET
MVC web framework, Data Base Management System PostgreSQL and Object
Relation Mapper Entity framework.
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Appendix A
ASP.NET MVC project-script « Download File And File Status»

public FileResult DownloadFile(string fileName, int id)

{
using (DisDBContext db = new DisDBContext())

{
DisDBContext db2 = new DisDBContext();
#region Current User
var newUser = User as CustomPrincipal,
#endregion
if (newUser = null)

{

user _userAdmin = db.Users.FirstOrDefault(m => m.id == newUser.Userld &&
m.email == newUser.UserEmail);
if (_userAdmin != null)

if (id '=0)

{
document currentDocument = db.Documents.FirstOrDefault(m => m.id == id);
currentDocument.status = 1;
db.SaveChanges();

¥
string dir = fileName.Substring(0, fileName.LastIndexOf("/") + 1);
string file = fileName.Substring(fileName.LastIndexOf("/") + 1);

var filepath = System.l10.Path.Combine(Server.MapPath(dir), file);
return File(filepath, MimeMapping.GetMimeMapping(dir), file);

}}
return null;
3 .
public JsonResult DocumentStatus(int id, int status)
{
using (DisDBContext db = new DisDBContext())
{

BaseModel model = new BaseModel();
#region Current User
var newUser = User as CustomPrincipal;
user _userAdmin = db.Users.FirstOrDefault(m => m.id == newUser.Userld && m.email
== newUser.UserEmail);
#endregion
if (_userAdmin !=null)
{
document currentDocument = db.Documents.FirstOrDefault(m => m.id == id);
currentDocument.status = status;
db.SaveChanges();
return Json(id, JsonRequestBehavior.AllowGet);

¥

else { return Json("error”, JsonRequestBehavior.AllowGet); } }
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Appendix B

ASP.NET MVC project-script « Upload File»
[HttpPost]
public JsonResult UploadFile(string description, string tittle, string send_id)

{
using (DisDBContext db = new DisDBContext())

{
#region Current User
var newUser = User as CustomPrincipal,
if (newUser != null)
{
user _userAdmin = db.Users.FirstOrDefault(m => m.id == newUser.Userld &&
m.email == newUser.UserEmail);
if (_userAdmin !=null)
{
#endregion
foreach (string file in Request.Files)
{
var upload = Request.Files[file];
if (upload !'=null)

Il monyuaem ums ¢aiina
string fileName = System.10.Path.GetFileName(upload.FileName);

var path = Server.MapPath("'~/Files/Documents");
Directory.CreateDirectory(path);

if (send_id =="company")

{

send_id = "company " + _userAdmin.company_id.ToString();

}

document documentFile = new document();
documentFile.owner_id = _userAdmin.id.ToString();
documentFile.send_id = send_id;
documentFile.description = description;
documentFile.tittle = tittle;

documentFile.status = 0;

documentFile.date = DateTime.Now;
db.Documents.Add(documentFile);
db.SaveChanges();

fileName = fileName.Replace(fileName.Substring(0,
fileName.LastIindexOf('.")), documentFile.id. ToString());

upload.SaveAs(Server.MapPath("'~/Files/Documents/" + fileName));
documentFile.file_name = fileName;

documentFile.file_path = "~/Files/Documents/" + fileName;
db.SaveChanges();
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Appendix B continuation

return Json("'File uploaded™);

¥
¥
by
¥
return Json("Error");
¥
b
public JsonResult DepartmentUser(int dptld)
{
using (DisDBContext db = new DisDBContext())
{

BaseModel model = new BaseModel();

#region Current User

var newUser = User as CustomPrincipal;

user _userAdmin = db.Users.FirstOrDefault(m => m.id == newUser.Userld && m.email
== newUser.UserEmail);

#endregion

if (_userAdmin != null)

foreach (user Users in db.Users.Where(p => (p.department_id == dptld && p.id !=
_userAdmin.id)).OrderByDescending(o => o.id))

{
if (Users == null)
{
break;
}
model.Users.Add(Users);
}

return Json(model);

else { return Json("error”, JsonRequestBehavior.AllowGet); }

}
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Appendix C

Development tables of data base in DBMS PostgreSQL

General Columns Constraints Advanced Parameter Security SQL

CT " hame | omagpe | engn | precson Nocnuitr rimayieyr [
|

Zid | bigint v

FWemail | text M | [ No [ No
(Z1login | text v | [ No [ No
(# @password | character v | 250 [ No [ No |
(Z'fposition | integer v | IIB m
(Zcheck | smallint v | [ No [ No
@femail_check | smallint v| [ No [ No
@Mbirth_day | date v| [ No [ No
(Zmiin | character v | 12 | No | [ No
(F'sex | smallint M | | No | [ No
(Z1first_name | text M | [ No [ No
(Z1last_name | text M | [ No [ No
[(Fthsur_name | text v | IIB m
(Z1itel_number | text M | [ No [ No
FWmailing_schedule | smallint M | | No | [ No

Figure C.1 — Table «Usersy»

General Columns Constraints Advanced Parameter Security SQL

Inherited from table(s) ’ Select to inherit from... ‘

Columns
(Zmid ‘ integer ¥

|

(Z@dpt_name ‘ text ¥ ‘ m m
| N
|

Yes ‘

(Zdpt_description ‘ text v m m .

Figure C.2 — Table «Departments»

@tcompany._id ‘ integer Y
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Inherited from table(s)

Columns

f@id_employee
[@fllast_name
[@mfirst_name
(#'e-mail
(&'id_position
('mid_division

1 ?

Appendix C continuation

General Columns Constraints Advanced Parameter

Security SQL

| Select to inherit from...

| integer

| text

| text

| text

| integer

| integer

Security

Inherited from
table(s)

Columns

(Z'mid_position

(Z'iposition_name

H ?

General Columns Constraints

Figure C.3 — Table «Employees»

Advanced Parameter

‘ Select to inherit from...

| integer

| text

m

General Columns = Constraints
Inherited from table(s)

Columns

@Mhid_document
[(£'id_type_doc
Zhdate

(£t content
(Z'Mid_status
[(ZMchanges

I )

Figure C.4 — Table «Positionsy»

Advanced Parameter Security SQL

‘ Select to inherit from...

| integer

| integer

| date

| text

| integer

| text

Figure C.5 — Table «Documents»




Appendix C continuation

General Columns Constraints Advanced Parameter Security SQL

Inherited from table(s) | Select to inherit from... ‘ :
Columns
Fid_route | integer v | |
(@route_name | text M | [ No| [ No
(Fstage | integer v | IIB IIB
Fid_type_doc | integer v | IIB IIB
Ftid_position | integer M | IIB IIB
Fid_action | integer v | IIB IIB .

Figure C.6 — Table «Users»

General Columns Constraints Advanced Parameter Security SQL

Inherited from table(s) ‘ Select to inherit from... ‘

Columns

(Z1id_status | integer v |

[(#1fhstatus_name | text v | IIB m <

Figure C.7 — Table «Status»

General Columns Constraints Advanced Parameter Security SQL

-

Inherited from table(s) ‘ Select to inherit from... |
Columns n
@id_history Gnteger |
(#tdate_of_rec ‘ date M | [ No | [ No
(Ztitime_of rec ‘ abstime M | m m
(£mid_employee ‘ integer v | IIB IIB
(#1id_doc ‘ integer M | m IIB
(£'fdate_dep ‘ date v | m m
(tltime_dep ‘ abstime v | m m

Figure C.8 — Table «Histories»




