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1 INTRODUCTION

Nowadays, there are many institutions that work with a constant stream of
documents that must meet certain well-defined formatting and layout requirements. Most
of these organizations are faced with the problem of document clearance, which is a
routine job and takes up a large part of the working hours of specialists. Similar problems
can be encountered in almost every field, as document management is an integral part of
the modern profession. Solution is based on the problem of automatic documents
formatting verification.

Web-service devoted to automate the documents formatting verification process.
System receives the input document and formatting rules and returns the list of validation

errors to fix.

1.1 Purpose

The SRS document devoted to specify functional and non-functional requirements to

cover the business needs in scope of the system described above.

1.2 Scope

The BarberDoc Project scope includes the next parts:

- Implement the library for document validation.

- Implement expandable set of validators.

- Implement an API to work with the library from the Web.
- Implement the UI application for end users.

- Implement a console application to test and develop the library.



1.3 Definitions, Acronyms, and Abbreviations

API — Application Programming Interface
XML — Extensible Markup Language
PDF — Portable Document Format

DFD — Data Flow Diagram

2 GENERAL DESCRIPTION

This section of the SRS describes the general factors that affect 'the product and its

requirements.

2.1 Product Perspective

There huge clients’ base. The system could be used by any person who works with
documentation. There is an ability to enter a contact with universities or other

organizations.

2.2 Product Functions

The system will consist of three main parts: frontend, backend and validation library.
In production, the service should provide the following possibilities:
1) Backend
a. Handles authentication;

b. Performs preliminary request validation;



c. Deserializes the document from the request;
d. Calls validation library;
e. Serializes validation result;
f. Performs localization.
2) Frontend
a. Displays validation errors;
b. Provides inputs for files uploading;
c. Provides an access to FAQ;
d. Provides an access to formatting settings.
3) Validation Library
a. Executes formatting validators concurrently;

b. Combines validators results into a single list of errors.
2.3 User Characteristics
There are two main stakeholders:
- Students — need to have an ability to preliminary validate the formatting of
their works which are in progress or ready to be finally verified.
- Formatting validation experts - need to automatically validate works.
2.4 General Constraints
Development limited by the following restrictions:
- development will be conducted only for NURE university;

- the trial license of Spire.Doc and Spire.Pdf is used.

2.5 Assumptions and Dependencies



The system supports only docx and pdf format for input documents and currently
configured to work with “ICTY 3008-2015” requirements.
3 SPECIFIC REQUIREMENTS

3.1 User roles

BarberDoc solution addresses the requirements for the following group of users:

- Students
- Formatting validation experts

- System administrator

3.2 Use case scenarios
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Picture 1 — Use case diagram

Main actors:

- Student;



- Formatting validation experts.

Pre-conditions

- Student has the prepared work in docx format;

- System administrator had configured the system to correctly validate the
formatting;

Main flow

- Students sends the work to the system for preliminary validation;

- System provides validation errors;

- Student fixes the formatting of the work;

- Student sends the work to the formatting validation expert;

- Formatting validation expert validates the work via the system.

3.3 Functional requirements

Document - a file of the .docx format that meets the following requirements.
Sections and subsections are marked with the “Title” tool of MS Office.
Functional requirements:
a) The system should have several ways of interacting with the user:
1) Through a console application:
- A Document is submitted to the input;
- The output is a list of errors.
2) Via the web client:
- A Document is submitted to the input;
- The output is a list of errors.
a) The system should analyze the Document for a violation of the specified formatting
rules:
1) The document should not be blank
2) The first page of the domain should be the title page



- No page numbering;
- There is a hat "MinicTtepctBo ...";
- At the end of the page, the current year is centered.

3) There should be a page with the content

The page contains a Table of Content element;

Page numbering matches the real;

Items are arranged in order and match the document headers;

All items are written in the format of sentences (The first letter is large,
then small).
4) Before the page with the content there is a page with the title "PED®EPAT /
ABSTRACT"
- The first paragraph of the text correctly indicates the number of figures,
tables, diagrams, applications, sources
5) The indentation throughout the note is five characters or 1.25 cm. Fields:
- left-2.5 cm.
- right-1cm
- upper and lower - 2 cm.
6) Formatting throughout the document
- Interval of the main text - one and a half;
- Text font - Times New Roman, black, 14;
- Throughout the Document, starting from the “VSTUP” section, there
should be numbering (in the upper right corner);
- The page should not end with a title;
- Using the correct dash;
- The page cannot begin with a picture.
7) Sections:
- Each section starts on a new page;

- The last page of the section must have at least 10 lines;



The section cannot end with a picture, table, diagram;

Headings of the main sections - in capital letters;

Headings and subheadings do not end with a period;

Section title - indent or in the center;

Section headings - with indentation;

Two indents after the title or subtitle before the text (normal indentation
between the title and subtitle);

Numbering of headings and subheadings without a dot (not “1.1.”, But
“1.17);

Partition numbering - in order of placement.

8) Applications:

The appendices are at the end of the Document and are numbered A, B,
C..;

Application formatting is ignored.

9) List of sources

10)

1)

Numbered;

References to sources are present in the text (at least one reference to
the source), in the format “[1]”;

Arranged in the order of mention in the text.

Lists

Only letters, numbers, or dashes are used.

Pictures

Numbering - end-to-end or section by section;

In applications, numbering - A.1, A - application number;

The signature of the figure is "Figure 1.1 - The name of the figure";
Indentation before the drawing, after the drawing and before the text
after the signature;

The text should contain a link to the picture;



- The figure is in the center.
12) Tables:
- Table name - above the table;
- The name format is “Table 1.1 - Table Name™;
- The table column names are located in the center of the table cell;
- Indentation before and after the table.
13) The result of the analysis should be a list of errors and warnings about

found formatting violations.

4 NON-FUNCTIONAL REQUIREMENTS

4.1 Performance

The system must be interactive and the delays involved must be less than 1 minute.
So, in every action-response of the system, there are no immediate delays. In case of
opening pages, of popping error messages and saving the settings or sessions there is delay

much below 2 seconds.

4.2 Reliability

As the system provide the right tools for discussion, problem solving it must be

made sure that the system is reliable in its operations and for securing the sensitive details.

4.3 Availability

If the internet service gets disrupted while sending information to the server, the

information can be send again for verification.



4.4 Security

The main security concern is for users account hence proper login mechanism
should be used to avoid hacking. The tablet id registration is way to spam check for
increasing the security. Hence, security is provided from unwanted use of recognition

software.

4.5 Usability

As the system is easy to handle and navigates in the most expected way with no
delays. In that case the system program reacts accordingly and transverses quickly between

its states.

5 ANALYSIS MODELS

5.1 Sequence Diagrams
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Picture 2 - Sequence Diagrams

5.2 Class diagram
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Picture 4 — Class Diagram

5.3 Concurrency diagram
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6 CHANGE MANAGEMENT PROCESS

Change management process consists of the following steps:

)

2)

3)

4)

5)

Request for change is made.

Changes and issues are captured through Project Team meetings, a working group of
external stakeholders including other government agencies, meetings of the Project
Board, outcomes of approval stages and through monitoring by the Project Team
and Project Sponsor.

Register and assess the change.

Change requests are captured on a central change log that enables monitoring of
change levels by the Change Manager.

Review and submit RFC to Change Board.

If the change is valid the Project Manager assesses the impact of the change with the
project team and submits the change via a Request for Change Form to the Change
Manager. It is then submitted to the Change Board who assess the change and
approve or reject it.

Change Board accept or reject the change.

The Change Board includes the client and senior managers who have a strategic
overview of the contract. They assess whether the change is within program
tolerances and are able to approve most changes.

Update plans & implement the change.

Once the change is approved the change log is updated and stakeholders are
informed. The Project Manager then works with the project team to plan the
implementation of the change; amending the project and stage plans, sourcing any
additional equipment or personnel, updating the configuration items and completing

the work package(s).
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XAPKIBCHKHMI HALIIOHAJIBHUI YHIBEPCUTET PAJIOEJIEKTPOHIKI

®daxynbTeT KOMITIOTEPHUX HAYK
BIAI'YK
Ha aTecTariitHy poOoTy MaricTpa
lopnanoBa Ceprist OnekciiioBuya, [113m-18-3
crietianibHICTh 121 — [Howcenepisn npoepamnozo 3abe3neyenHs
OCBITHBO-HAYKOBa Iporpama «lHkeHepis IporpaMHoOro 3a0e3rneyeHHs»
Tema arecrartiiinoi po6otu - JlociipKeHHs: MeToA1B 00poOKkH gaHuX y aitmax docx mis

TCCTYBAHHA KOHTCHTY Ha BUABJICHHSA ITOMHJIOK ITOJO BUMOT' 10 O(i)OpMHCHHﬂ TCKCTY

B mporeci mocmimpKeHHS MariCTpaHTOM MPOBEACHHWA aHai3 MPEeAMETHOI Tamysi,
3MIMCHEHO JOCIHIDKCHHS OCHOBHUX METOMIB, MOJCICH Ta aJropuTMIB aHaTI3y
BIJIMOBIHOCTI €JIEKTPOHHOTO JOKYMEHTY J0 BUMoOr odopmiieHHs. B pe3ynbrari aHamizy
BUSIBJICHO JICKUTbKAa HAMOUTBIT €(PEeKTUBHUX METOJIB Ta JOCIHIHKEHO MOXKIHUBICTH iX
MOEAHAHHS B MPOLIEC MPOrpamMHOi peaizaiiii.

[Iporpamna peamizailiss (QyHKIIOHAJIBHOI YAaCTUHH CHCTEMHU SBJISIE CO0OI0 HaOIp
010mioTex, HamucaHux 3 BukopucTaHHsM ¢dperimBopky NET Core. bibmiorexu
pPO3pOOJIEHO /JIi MaKCUMAJIbHOTO CIPOIIECHHS BUKOPUCTAHHA 1X y PI3HUX THUIAX CHUCTEM.
BuKOpHUCTOBYIOTHCSI KOHCOJIBHHM JOJATOK JJIsi TECTYyBaHHS, a TAKOX KIIIEHT-CEpBEpHA
apxiTeKTypa s iHTerpaiii cuctemMu. CucTeMy pO3rOpHYTO Y CEPEIOBHUIIl AZure.

Pe3ynbratn poOOTH [OOCUTH MOBHO BIJIOOpa)k€HI B MOSICHIOBAJIbHIN 3amuCIl.
Marepian B arecramiifHiii poOOTI BHUKIAIEHO JIOTIYHO 1 CTPYKTYpHO. 3Ba)kKaloyu Ha
BUIL[EBKA3aHe, aTecTalliiiHy po0OTy BUKOHAHO Ha XOPOLIOMY PIBHI 3 BUKOPHCTAHHSIM
CYyYaCHUX OOUYHMCIIIOBAJIBLHUX 3aCO01B.

Marictpant rp. III3Cwm-18-3 Topmnanos C.O. roTOBUH 10 CaMOCTIHHOI 1HXXEHEPHOT
TisTbHOCTI. ATecTalliiiHy po0oTy MoxkHa mojaty 1o 3axucty B EK 3a cnermianbhicTio 121-
«ImxKeHepiss mporpaMHOTO 3a0e3MEeUeHHs», OCBITHHO-HAYKOBOIO MPOTpaMoio [HxkeHepis
MPOrpaMHOTO 3a0e3MeYeHHS.

26/04/2020 nou. kad 111, k.1.H. PeBenuyk L.A.
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Modelowanie w finansach

Serhii IORDANOV
Kodo Naukowe Modelowania w Finansach

Software Engineering Departmnent at Kharkiv
Mational University of Radio Electronics

Oleksii BUDIANSKYI ?! Koto naukowe

USING ELK STACK AND. NET CORE TECHNOLOGIES IN CASE ANALYSIS OF
THE UKRAINIAN VEHICLES OPERATIONS DATASET

Recently Ukraine government has created a portal of open data with different types of
data sets related to versatile operations inside the country for all citizens. One of the lar-
gest open dataset of this site is a register of wehicles and their owners which contains all
information about car operations such as initial registration, registration of imported or re-
registration of a vehicle to a new owner. All operations related to vehicles are listed in the
dataset. Single data row contains main information about the car (color, registration plate,
capacity, brand, etc), the owner (registration address, individual registration type) and the
operation information (name, code).

This paper contains results of format the data to one style, collecting it in one database,
analyze and visualization with the most interesting findings. At first to analyze all the data
and find any dependencies its need to formatted them and collected in one database, to be
able to compare different records. There were about 11 million data records that should ba
filtered and aggregated quickly with the ability to display the results of aggregation as charts.
After investigation of the available tools and databases Elasticsearch was chosen as the main
database.

Elasticsearch is a distributed, RESTful search and analytics engine capable of addressing
a growing number of use cases, it lets perform and combine many types of searches - struc-
tured, unstructured, geo, metric, etc. 5o, it is perfect for storing a huge number of data and
performing searches. Elasticsearch use of Lucene Core under the hood which provides Java-
based indexing and search technology, as well as spellchecking, hit highlighting and advan-
ced analysis/tokenization capabilities. In addition, there is a great visualization tool for Ela-
sticseacrh named Kibana, which is an open-source data visualization dashboard for the data-
base. It provides visualization capabilities on top of the content indexed on an Elasticsearch
cluster.

In the register, the information was kept in several targz archives which contained csv
files with the operation rows. It was not a convenient way to analyze the data and the chosen
database was tuned for JSON format. So, the next challengewas converting and transferring
the data to the local Elasticsearch cluster.

To perform the operation we have created a C# tool, which parses csv data row, depending
on a format, as files have a little bit different ways of naming, then converts data to standard
view to be capable of making a comparison, converts the resulting entity to J50M format and
sends to Elasticsearch. In order to perform that transformation, we have used CsvHelper and
Json.NET {formally known as Newtonsoft JSON). They both are distributed under the licenses
which are free for commercial use (M5-PL and Apache 2 for CsvHelper and MIT for Json.MET).

Sekcja XI - Informatyka 168
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The created solution did the job correctly however the data processing speed was quite
slow. The tool was able to process 20-25 data records per second on the local computer, which
meant that 11 million data rows would have been processing for more than 150 hours. The
most time-consuming operations were parsing the data from csv and converting the data to
JSOMN. As all datafiles were approximately the same size, we decided to split the threads by
data source.

The parallel solution worked much better and the throughput was about 100 data rows
per second, so all the data were transferred to the Elasticsearch database in around 30-35
hours and became ready to be analyzed. The paper presents interest results of the Ukrainian
Vehicles Operations Dataset analysis with many original illustrations.

Opiekun naukowy:
Associated professor, Volodymyr Kobziev PhD

Sekcia X1 - Informatvka 169
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[Tpuknap peasisanii

AF Iniuianisauis macwey saronopxus
var titles = new List<string»();

£ 3apamma nepwoi cexuii TBCTYNT
var sectionTitle = introductienSectionTitle; // "BCTYN™

A Uven no cexuiax QOKYMEHTY B0 MOMENTY oTpusmannA cexuii 3 saronossom “BWCHOBKH™
da
i
f/ OTpmeanHA ocTaWsOoro naparpady noToudol cewyil
if (GetSectionItems(document; zectionTitle).LastOrDefault() iz Paragraph laztParagraph)

{
[/ OTpumasHa Hazed WacTynwol cexuyil ¢ ocTasmeoro abo wacTynmoro naparpada
sectionTitle = GetNextSectionTitle(lastParagraph);
[ 3bepewmerHA oTpumanol HazBw cemyiil
titles.add(sectionTitle);
¥
elze
£/ NpunuAensA WaKny, AKE0 AOCATHYTE KiHMUR BOKymMesTa
break;
}

while (!EqualsignoringCase(sectionTitle; concluslonzSectionTitle)); // "BHCHOBKM™

S BunywensAa cexuil "BHCHOBKM™ Ta noBepHeHHA pe3yNeTaTy poboTH AnropuTMy
return titles.Where(title => !EqualsIgnoringCase(title, conclusionsSectionTitle});



[Tpukiap peasisanii

ff 3appewA MACHEY NOMANG
war errors = new ListcvalidationErrar>();

£ Nepesipea slgnosismoct] wanes wpedra (Hanpwenag: Times New Rosan)
wvar isvalidFontFamily = rvequ:i.1'v=|:|Fn:m'l:.I=|;||"|1:I=an.i.3.)I - paragraph.Br:ukﬂharu:tEanr-nt.Fwﬂi_e;

{f Nepesipes posmipy wpwdTa (SaxopdcTosyeTecA AonycTusa noxwbea pisna 0.08881) :
var isValidFontSize = Math.Abs({paragraph.BreakCharacterforsat.FontSize - requiredfont.Size) < 51:-:Inft11cit_}r:

I Nepesipxs xonuopy wpudTa
var isvalidfentColor = Colorfgh.ConvertToRgh(paragraph.BreakCharacterForsat, TextColor). EQuals{requiredFeﬂt ;alm

I Bucnmonox mope npanunpHocTi wpedTa y naparpagd
wvar isvalidfent = isvalidfontFamily &% isvalidFontSize 88 isvalidFontColor;

£ topaypawsa nosunen ¥y pasl wenpaswnerocTi spedTa
if (paragraph.Text.Length > @ 88 lisvalidFont)

var errorType = lsTableParagraph ¥ ErcorType.Warning : ErrorType.Errer}

var message =
2" Invalid fant: {paragraph.BreakCharacterFormat.FontNase}™ +
5" {paragraph.8reakCharacterFormat.FontSize]}™ +
53" {Colerfgh.ConvertToRgh(paragraph.BreakCharacterForsat. TextColor)}.” +
para;raph.G-etText'Suhstr:i.ns{_s:ttlng,ﬂ.ErrurHl:s:.aE:H_bcrﬂ‘Fﬁhur:., isTnblEPnrngrnph};

errors.Add{new ValidationError(errorType, typeof(TContext), message));

¥

return &rrors;
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TecTyBaHHSA

Test Case Examples
. o Actual - Test
ID Description Precondition Test Steps Expected Result| o Priotity | pocutt
Thereiza docx
documentwith valid A: Changes a font for several
fontin allthe paragraphsin the document
Paragraph font paragraphs. The system | A: Uploads .docx document to the ﬁ]lttmcha.r:ged
L | vati d?ﬁo%h iz configured tovalidate | system and starts validation paragr: aphalare - High | PASS
Time: New Roman font | S: Validates the documents, prer.berh_iftm E
with 14 size. returns a listof validation ervers | STTOF 12
A: Actor (user) A: Checks the result error list
S: System
Thereisa docx A: Changes the ordering of the
documentwith tableof | document sections The error list
g . content and section A: Uploads .docx document tothe | contains the
2 ﬁidugg‘;nordenng titles in the correct system and starts validation errors related - High PASS
order %: Validates the documents, to wrongly
A: Actor {user) returns a list of validation errors | placed sections
5: System A: Checksthe result error list
There iz a document ‘f‘ CI&';?%E 51; fe:r restric ttEd The error list
withoutrestricted ;Tl?plo;d? diﬁﬂ?&m tothe | O sthe
3 F‘r.e]r;dmged symbols Er-‘gfb'ﬂs{m izl system and start validation Ef;"f‘mﬁiheimm - Medium | PASS
valdaton SKR3). o Validates the documents, ;
A: Actor {user) frns & list of validati . |restricted
- System returnsalistof validationerrors | copppe

A: Checksthe result ervorlist




3¢ MOJXKJIHMBOCTi BHKOPHCTaHHS

[ToroyHa peamnisaniga: aBToMaTu3alisa rnpouecy HOpMOKOHTPO.

IHIIKMX BHUIIIHMX HABY4AJIELHHUX 34dK4aI4dx

HEPCHEKTI/IBHI II,}KEHE‘])EUIiBElL[iH CHCTEMH OJId BMKOPDHCTAHHA

Oymp-4gKkiii cdepi, Oymb-g9K00 opraHizarieio

BHUKOPHUCTAHHS JOCTKEeHUX MEeTOIIB 711 aBTOMaTUYHOIO

BHUABJEHHA THUITY HOKYMEHTA
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