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SIMPLE RELATIONAL DATABASE TEXT FORMAT FOR DEVELOPING,
DESCRIBING AND EXCHANGING OVER A NETWORK

There is no simple enough text format to describe together the data and the schema of relational database. A comma-
separated values (CSV) files are used to represent tabular data. But CSV not describe a relational database schema thus it
cannot represent database in complete. New text format for describing database can be CSV files with a simple name convention
for naming directories, files, and table columns. The purpose of this work - to give the basic definitions of this format so that on
the one hand it was quite simple, and on the other quite complete.

The main idea of this format is to store the data itself, as well as the database schema, together in CSV files. Specifically,
information about the database schema, such as the column name, its type, whether it is a key, etc., is encoded in the column
name CSV tables. Also, the name of the directory where the CSV files are located is the name of the database, and the names of
the CSV files themselves are the names of the database tables.

The article considers an example that contains the main features of a relational database - tabular representation, primary
key, foreign key. It is shown that this database is completely described by the new format.

Converters are required to use the new format to exchange databases between different databases. Conventional tools for
working with CSV files, which are supported by many databases, are not able to convert the database in new format to another
format. To verify the correctness of this format, a simple converter was implemented to convert databases from this format to
the Maria DB format and vice versa. As a result of testing the converter it was possible to show that this format is quite suitable
for describing together the data and the scheme of the relational database.

These results indicate that this format is quite suitable for creating simple databases, using this format as an intermediate
for the transfer of databases between different types of ones and so on.

Key words: relational databases, CSV format, file formats, database converter, data transfer over the network.

MPOCTUH TEKCTOBU ®OPMAT PEJALIIAHOI BA3U JAHUX )11 PO3POBKH,
OITUCY TA OBMIHY JAHUMH YEPE3 MEPEXY

He icHye docmamHbo npocmozo mekcmogozo hopmamy 0151 CNiZIbHO20 onucy 0aHux i cxemu peasyitiHoi 6asu daHux. Jas
npedcmasieHHss mabAuYHUX 0aHUX 8UKOpUcmogyrombucs ailiau 3i 3HayeHHsAMU, posditeHumu komamu (CSV). Ane CSV ne
onucye cxemy peaayitiHoi 6asu daHux, momy 8iH He Modce npedcmasaamu 6a3y daHux nogHicmio. Hosum mexkcmosum ¢gop-
Mamom 045 onucy 6a3zu daHux moxcyms 6ymu daiiau CSV, siki sukopucmosyroms npocmy y2ody npo iMeHy8aHHs Kama.Jiozis,
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¢datinie i cmosnyie mabauyi. Mema daHoi po6omu — damu 0CHOBHI BU3HAYEHHS Y020 hopmamy mak, wjo6 3 00H020 60Ky 8iH
6ys documb npocmuM, d 3 iIHWO20 AOCUMb NOBHUM.

OcHogHa idest Yybo2o gpopmamy nosasieae y 36epieanHi camux daHux, a makoxc cxemu 6asu daHux pasom y ¢atinax CSV.
3okpema, iHpopmayis npo cxemy 6asu daHux, IK-om iM’s cmosnys, tio2o mun, 4u € 8iH KAr4YeM mouwjo, Kodyembubcsi 8 mabauyi
CSV i3 Hazsow cmosnys. Kpim moeo, Hazea kamavsiozy, de 3Haxodssmbucesi gpatiau CSV, € Ha3gor 6a3u 0aHUX, a IMeHa camux
datinie CSV € Hazeamu mabauyb 6a3u OAHUX.

Y cmammi posaaaHymo npukaad, sikuii Micmums 0CHOBHI 03HAKU peasiyiiiHoi 6a3u daHux — mabau4He npedcmas/aeHHs,
nepeuHHull KA10Y, 308HIWHIl Katou. [lokasaHo, wo Yys 6a3a daHUX NOBHICMIO ONUCYEMBCS HOBUM HOPMAMOM.

Koneepmepu nosuHHi gukopucmogyeamu Hoguli hopmam 015 06MiHy 6a3amu 0aHUX Mixc pisHUMU 6azamu daHux. 38u-
yaiiHi iHcmpymenmu 048 po6omu 3 patinamu CSV, aki nidmpumyromucsa 6azamvma 6asamu 0aHUX, He 30amHi KOHeepmyea-
mu 6a3y daHux Ho8020 opmamy e iHwull gpopmam. LlJo6 nepesipumu npaguibHicmsb ybo020 opmamy, 6y/10 peanizo8aHo
npocmuil kKoH8epmep 0151 nepemeopeHHs 6a3 daHux i3 ybozo opmamy y gopmam Maria DB i Hasnaku. B pezysbmami
mecmyeaHHs1 KOHBepmepa 80a.10¢s1 nokasamu, wo yeti gopmam yiakom nidxooums 0415 onucy pasom 0aHux i cxemu peas-
yiiiHoi 6a3u daHux.

Li pesyremamu cgiduame npo me, wjo yeti gopmam yiskom nioxooums 0415 cmeopeHHs npocmux 6a3 OaHUX, BUKOPU-
CMAHHS Yb020 opmamy siKk NPOMIHCHO20 015 nepedavi 6a3 daHux Mixc pisHUMU munamu 6a3 daHux, nepedaui 6a3 daHux
uepe3 KoMn'romepHi mepedici moujo.

Katouosi caoea: peasyitini 6asu davux, popmam CSV, popmamu gaiinie, koHeepmep 6asu daHux, nepeda4ya daHux no
Mepedci.

Introduction. A comma-separated values (CSV) files are used to represent tabular data. Due to its simplicity
and wide popularity, it is widely used in the data exchange between different computer programs, especially
between spreadsheets and database management systems. The CSV files standard is represented in RFC 4180
and RFC 7111[1; 2]. There are also many formats for data exchange, for example, in computer networks such as
XML, GML, IFC, CityGML, Json, Binary Based Formats and others [3; 4, 5, 6].

But can CSV fully describe a relational database? There are solutions, such as the Tabular Data Package [7],
that use CSV to describe tabular-style data and contain not only data but also a database schema.

Tabular Data Package stores data in CSV files and separately stores the schema in a single JSON file.

Our solution offers not to separate data storage and schemas, but to store everything in CSV files.

The main idea of our solution is a database schema and the data itself should not be separated from each
other. The directory containing the CSV files is suggested to be named after the database, the CSV files are
suggested to be named after the corresponding tables, and the names of the columns in the tables are suggested
to contain information about the data type, primary key, and so on.

We propose to name this solution CSVDB - comma-separated values database to call it somehow, as it is
based on the CSV format and it describes a relational database.

Realization. The file structure of the CSVDB database is as follows. Database table files are located in
a directory whose name is the name of the database. The file names in the directory are the names of the
corresponding tables (see Fig. 2).

In the tables themselves, information about the database schema is contained in the column names. Different
parts of the scheme information are separated from each other by an underscore “_". The order of the parts of
the scheme information in the column name is as follows:

column name_data type_other parameters_primary key_foreign key

Table 1 presents the rules for forming column names, the standard SQL data types used [8].

Table 1
Rules for determining parts of the column name
Part of the column name Definition
1 2

Sequence of alphanumeric characters, the first character must be a letter. If the name
contains an underscore "_", then the name uses quotation marks, for example,

Column name id
officeAddress1
“book_id”

Data types, for example, Corresponds to SQL data types, for simplification brackets in designation of length of type
are removed, for example,

varchar(50) varchar50

integer integer

int int

decimal decimal

Not null notNull

Null null
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Continuation of table 1

1 2
Auto-increment autolncrement
Primery key pk
Foreign key fk_referenced table name_ referenced field name

Examples of table column names:

id_integer_pk - column has name id, type - integer and is primary key.

postld_int_notNull_fk_Users_userld - column has name postld, type - integer, IS NOT NULL condition,
foreign key, referenced table name - Users, referenced field name - userld.

CSVDB Example. For example, consider a simple database of books and book authors - Books. The scheme
of the database is presented in the following diagram - Fig. 1:

Books * BookAuthor * Authors *
T backld ¥ authorld oo &= autherld
title =3 co | ¥ bookld authorName
pages telephon
price postld
cireul ==
==
Posts *
¥ postld
postName
salary

Fig. 1. Scheme of the Books database

This database in CSVDB is represented as follows.
The location of the database files on the disk is shown in Fig. 2:

Buuks\

— Books.csv

— Posts.csv

— Authors.csv

e BookAuthor.csv

Fig. 2. Allocation the Books database on disk

CSV files with data.

File Books.csv:

bookld_int_notNull_autoincrement_pKk,title_varchar100_notNull,pages_int_notNull,price_decimal_
null,circul_int_null

1,Now or never,512,16,1024

2,“Don't call us, we'll call you”,1024,32,2048

3,Magnum opus,2048,64,4096

Books.csv file data is presented without commas as a table (Table 2) for convenience.
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Table 2
Books
bookld_
int_ title_ pages_ price_ circul_
notNull_ varchar100_ int_ decimal_ int_
autoIncrement_ notNull, notNull, null, null
Pk,
1, Now or never, 512, 16, 1024
2, “Don't call us, we'll call you”, 1024, 32, 2048
3, Magnum opus, 2048, 64, 4096

Notice the phrase “Don’t call us, we'll call you”. If the data contains a comma, they should be enclosed in

quotation marks.
File Posts.csv:
postld_int_notNull_autoincrement_pk,postName_varchar100_notNull,salary_decimal_null

1,Lecturer,8000

2,Professor,9000
3,Assistant, 9000
Table 3
Posts
postld_
int_ postName_ salary_
notNull_ varchar100_ decimal_
autoIncrement_ nutNull, null
pk,
1, Lecturer, 8000
2, Professor, 9000
3, Assistant, 9000

File Authors.csv:

authorld_int_notNull_autoincrement_pk,authorName_varchar100_notNull,telephon_varchar100_
null,postld_int_notNull_fk_Posts_postld

1,Blue A,038-450-485,1

2,Green B,038-500-565,3

3,Yellow C,038-565-590,2

4,0range D,038-590-625,3

Table 4
Authors
authorld_ p(;lslttld_
int_ authorName_ telephon_ -
notNull_
notNull_ varchar100_ varchar100_ fk
autoIncrement_ notNull, null, -
Kk Posts_
pX postld
1, Blue A, 038-450-485, 1
2, Green B, 038-500-565, 3
3, Yellow C, 038-565-590, 2
4, Orange D, 038-590-625, 3

File BookAuthor.csv:
authorld_int_notNull_pk_fk_Authors_authorld,bookld_int_notNull_pk_fk_Books_bookld
1,1

2,1

3,2

3,3

4,2

4,3
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Table 5
BookAuthor
authorld_ booklId_
int_ int_
notNull_ notNull_
pk_ pk_
fk_ fk_
Authors_ Books_
authorld, bookld
1, 1
2, 1
3, 2
3, 3
4, 2
4 3

The example of the database in CSVDB format is present on gitlab.com [9].

CSVDB converters. Converters are required to use the CSVDB format to exchange databases between
different databases. Conventional tools for working with CSV files, which are supported by many databases
[10; 11], are not able to convert the database in CSVDB format to another format.

CSVDB converter must convert a database from CSVDB format to a number of other database formats and
vice versa.

Introducing a simple converter to convert databases from CSVDB to Maria DB and vice versa [12].

This converter is an executable JAR file and requires a JRE or JDK version 8 or later to work.

For example, to start the converter in Windows, you can call the context menu on the converter file, select
"Open with" and select "Java (TM) Platform SE binary" - OK.

To test the converter, we used MariaDB Server, which is included in the packages XAMPP 7.2.11
(https://apachefriends.org/index.html).

Of course, it is desirable to have converters of different types of databases, and even better - conversion tools
built into the database for comfortable work with the CSVDB format.

Summary and conclusions. In this paper, we present a simple text format for relational databases, which
is based on CSV - CSVDB. The main idea of this format is to store the data itself, as well as the database schema,
together in CSV files. Specifically, information about the database schema, such as the column name, its type,
whether it is a key, etc,, is encoded in the column name CSV tables. Also, the name of the directory where the
CSV files are located is the name of the database, and the names of the CSV files themselves are the names of
the database tables.

This name convention makes it easy to create database projects in a plain text editor and then import them
into any database for which there is a suitable converter.

& MainTDBForm - a o

MariaDB ;
ySaL Enter user name; |

jl Select DEMS type: Enter port [if non-standard):

Entar passworn: Select a dirgctony with Text Database: Sqhact a direciony

Connect 1o 500 Server Embed Texi Databass 1o DEMS Extraci Daabass from DBMS a5 Text Dalabase Cancal

Fig. 3. CSVDB converter user interface
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The advantages of this format include:

1. Simplicity of the format, as it is based on CSV.

2. This format can be easily viewed and edited in a text editor.

3. Clarity, ease of understanding, as all information about the database schema is in front of the eyes in the
column name.

Cross-platform, as a database from CSVDB format can be converted to any database format for which there
is a converter. You can also use this format as an intermediate for the transfer of databases between different
types of ones.

Further development of this format is possible in the following areas:

e discussion, improvement, standardization

e creation of converters for various database formats

e creating tools to improve the usability of this format in text editors, such as macros to check data types in
tables, check the primary key constraint, etc.

Obviously, this solution has its drawbacks and does not take into account all the features of the database
scheme, so we invite all stakeholders to provide their comments and suggestions for improvement.
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