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MANAGING THE MYSQL DATABASE
AND THE STAGES OF DEVELOPMENT OF CLIENT SERVER
INFORMATION SYSTEM USING MYSQL

Abstract. The paper covers various aspects and tasks of MySQL database administration, main duties and methodological
instructions, principal questions and responsibilities. MySQL management software can be used by any user. The article also
presents the methods of modification and usage. It also presents the internal features and abilities, work platforms and database
copying, the ability to backup deleted data, the stages of data processing using the client-server technology. The database
provides excellent technical features. MySQL is a client-server system, including a multithreaded SQL server, supporting a big
number of various computers, programs and libraries, administration tools and oftering an advanced APIL. Data types and methods
of table creation are given. MySQL provides an easy-to-use installation procedure. MySQL makes it easy to share data between
users.
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The main components of MySQL DBMS are covered. As is well known, MySQL is a relational
database management system. In a relational database system, the data is stored in multiple separate
tables. That is why, this paper discusses methods of working with tables that can facilitate work in
MySQL. The questions concerning SQL queries are considered as well.

MySQL. MySQL DBMS consists of several main components. Knowledge of their essence and
designation allows to better understand the nature of the managed system and principles of the work of its
various tools. It is strongly recommended to spend a little time to better understand the material given
further in the text. It will largely ease the work. In particular it is important to work over the following
aspects of MySQL.

e MySQL server. The mysqld server performs all operations on databases and tables. To start the
server, monitor its operation and restart in case of failure, the program safe mysqld (dacmon) is used.

e MySQL client programs and utilities. To interact with the server and perform a number of
administrative tasks, various MySQL programs are used, the most important of which are the following:

e mysql. An interactive program that allows you to send SQL queries to the server and view the
results of their execution.

e mysgladmin. An administrative tool that allows you to perform operations such as shutting down
the server, creating and deleting databases. The same program can be used to check the status of the
server, if something there is something wrong with its work.

o isamchk or myisamchk. Utilities designed to analyze and optimize tables, and restore them in case
of damage.

o mysqldump. A tool for backing up databases or copying them to another server.

e SQL is a server-side language. You can perform some administrative tasks only with the
mysqladmin command-line utility. Sometimes it is much more effective to complete a task if an
administrator can "communicate" with the server in its native language. Suppose that you need to check
why user privileges do not work as expected. Unfortunately, it is impossible to directly "talk" to the server
in human language. But you can use the mysql client program and then send an SQL query to analyze the
permission tables.
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e MySQL, developed mostly in C / C ++, has been tested on many platforms, including Windows,
Linux, FreeBSD, Mac OS X, OS / 2, Solaris, and others.

e MySQL provides the API (Application Programming Interface) for C, C ++, Eiffel, Java, Perl,
PHP, Python, Ruby and Tcl. MySQL can be successfully used both for building Web pages using Perl,
PHP and Java, and for creating a desktop application program using Delphi, Builder C ++ or the NET
platform.

The development of IS using client-server technology consists of several stages:

1. the server part of the DBMS is installed on the server in a computer network (for example,
Microsoft SQL Server, MySQL, Oracle. If a web-interface is implemented, then a web server program is
installed on the server too (for example, Apache);

2. If client applications are implemented, then the client part is installed on all client parts of the
network (this step is not necessary and is performed only if users of the information system have the
ability to manage the server)|7];

3. The server and the client parts of the DBMS and the web server are configured;

4. The data structure (links between tables and field types) is defined, primary and secondary tables
are also defined in queries;

5. Tables and queries running on the server side are created. Before creating queries, the tables are
filled with initial data. Stored procedures, user functions, diagrams, and triggers are also created;

6. In the case of using a client application, connectivity objects are created using the programming
language, they are connected to tables, queries and stored procedures. Also, queries and stored procedures
to be executed on the server side are created;

7. Forms are created;

8. Reports are created;

9. The system is filled up with real data.

The MySQL software is open source software.

Open source software means that anyone can use and modify it. Such software can be obtained over
the Internet and used for free. In this case, each user can study the source code and change it according to
his needs.

Technical capabilities of MySQL DBMS

MySQL is a client-server system that contains a multi-threaded SQL server that supports various
database computers, as well as several different client programs and libraries, administrative tools, and a
wide range of APIs.

Security

The security system is based on privileges and passwords with the ability to verify them from a
remote computer, thereby providing flexibility and security. Passwords are crypted when they are sent
over the network in the process of getting connected to the server. Clients can connect to MySQL using
TCP / IP sockets, Unix sockets or named pipes (named pipes, under NT)

MySQL is very fast, reliable and easy to use. If you need namely these features, try working with this
server. MySQL also has a number of convenient features, developed in close contact with users. Initially,
the MySQL server was designed to manage large databases in order to provide faster performance
compared to existing analogues at that time. And since then this server has been successfully used by
enterprises with high requirements. Despite the fact that MySQL is constantly improving, it already
provides a wide range of useful functions. Due to its availability, speed and security, MySQL is very
suitable for accessing databases on the Internet.

It's only rarely that you need to view the whole output of the query at once (that is, all the records that
satisfy the query expression). For example, we may need only to calculate how many records satisfy a
particular condition, or to select only the first 10 records from the data. The mechanism of using sockets
implies using client-server technology, which means that a special program must be running in the
system-a MySQL server that accepts and processes requests from client programs. Since all work is
actually done on the same machine, the overhead of working with network resources is insignificant
(installation and maintenance of connection with MySQL server is quite cheap). MySQL has a three-level
architecture: databases - tables - records. The MySQL databases and tables are physically represented by
files with the frm, MYD, MYI MySQL is very fast, reliable and easy to use. If you need namely these
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features, try working with this server. MySQL also has a number of convenient features, developed in
close contact with users. Initially, the MySQL server was designed to manage large databases in order to
provide faster performance compared to existing analogues at that time. And since then this server has
been successfully used by enterprises with high requirements. Despite the fact that MySQL is constantly
improving, it already provides a wide range of useful functions. Due to its availability, speed and security,
MySQL is very suitable for accessing databases on the Intemnet.

It's only rarely that you need to view the whole output of the query at once (that is, all the records that
satisfy the query expression). For example, we may need only to calculate how many records satisfy a
particular condition, or to select only the first 10 records from the data. The mechanism of using sockets
implies using client-server technology, which means that a special program must be running in the
system-a MySQL server that accepts and processes requests from client programs. Since all work is
actually done on the same machine, the overhead of working with network resources is insignificant
(installation and maintenance of connection with MySQL server is quite cheap). MySQL has a three-level
architecture: databases - tables - records. The MySQL databases and tables are physically represented by
files with the frm, MYD, MYI extensions. Logically, a table is a collection of records. A record is a
collection of fields of different types. The name assigned to a MySQL database is unique within the
system, and the table names are unique within the database and the field names are unique within the
table. A single MySQL server can support multiple databases, access to which can be differentiated by
login and password. Knowing this login and password, you can work with a specific database. For
example, you can create or delete a table in it, add entries, etc. Usually, the name-and password are
assigned by the hosting providers, which provide MySQL support for their users..

Data types
Processing numeric data

MySQL provides five integrak types of data, each of which can be signed (by default) or
unsigned (by adding the word UNSIGNED after the type name).

Type name bits signed range unsigned range
TINYINT 8 -128..127 0.255
SMALLINT 16 -32768..32767 0..65335
MEDIUMINT 24 -8388608..8388607 0..16777215
INTEGER 32 -147483648..2147483647 0..4294967295
BIGINT 64 -(2%9)..(2%-1) 0..(2%

The INT type is used as an alias for INTEGER. Other aliases are: INTI = TINYINT, INT2 =
SMALLINT, INT3 = MEDIUMINT, INT4 = INT, INT8 = BIGINT, and MIDDLEINT = MEDIUMINT.

Processing String Data

MySQL supports the following string types (M denotes the maximum displayed size or PRECISION).

CHAR (M) - a string of fixed length always complemented by spaces on the right. M can be in the
range from 1 to 255 characters.

VARCHAR (M) is a string of variable length. Closing whitespace is deleted by the database when
writing a value. M can be in the range from 1 to 255 characters.

ENUM (valuel', value2', ...) is an enumeration. A string object that can have only one value selected
from the specified list (or NULL). The list can have up to 65,535 different values.

SET (valuel’, value2', ..) is a set. A string object that can have multiple values (or none), each of
which must be selected from the specified list. SET can have a maximum of 64 elements.

The length of the CHAR and VARCHAR types is limited to 255 bytes. All string types support binary
characters, including NULL (for literal strings, use the § dbh-> quote () method).

The following aliases are also supported:

BINARY (num) CHAR (num) BINARY

CHAR VARYING VARCHAR
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LONG VARBINARY BLOB

LONG VARCHAR TEXT

VARBINARY (num) VARCHAR (num) BINARY

Basic Commands

You can view the list commands supported by mysql program by running it with the --help

option:

shell>mysql --help

The list of commands displayed by this command is well documented and therefore is not given
here.You can start the MySQL database as follows:

mysql [OPTIONS] database

Description of MySQL database
The client part of MySQL is called mysqgl. It provides a command-line interface for MySQL and a
non-interactive batch processing capability. The options supported by mysql are shown in the table below.
You can use either a "short" single character or a more detailed version.

Mysql options
option Description
-\?, --help Reference
|
option Description

-d, --debug=[options]

Output the debug information to the protocol In the following general form d: t: o,
filename'

-d, --debug-info Output debugging information on exiting the program

-€, --exec Execute the command and exit, the implicit form of the --batch option
-f, --force Continue even if we encounter a SQL error

-h, --hostname=[hostname] Specifies the name of the server you want to connect to

-P, --port=[port] Port for connecting to MySQL server

-p, --password=|password]

The user's password for connecting to the MySQL server. Note that there should not be a
space between -p and password

-q, —-quick

Fast (non-bufferized) output, can slow down the server if the output is suspended

-s, --silent

Silent output

-u, --user=[user|

The user name for connecting to the MySQL server. It is optional, if the user name is the
same as your login. By default, your login name is used as a user name, which simplifies
configuration

Oxonvanme Tadm. 1

Onmust Omicanne

-v, --verbose Detailed output. -v option can be doubled or tripled for more detailed output.

-w, --wait If the connection fails, then wait and try again.

-B, --batch Run in batch mode. No requests and errors shown in STDOUT. It is automatically set
when reading from a record to a pipe (pipe). The results will be displayed in a tab-
separated format. One line of the result corresponds to one line of output

-1, --help Equivalent to ?

-V, --version Print version information

In interactive mode, mysql will print results in a table similar to the example below. If no password or
user name are provided, mysql will try to log in to the database server using your login and NULL
(BLANK) password. If your mysql login is different from your login in unix, or if you have a password,
the connection to MySQL will not be performed.For example:

bsd# mysql -u coobic

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 4 to server version: 4.0.12-max
Type 'help;' or "\h' for help. Type "\c' to clear the buffer.

49
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Implementation of SQL in MySQL DBMS

Database creationTo see a listof databases currently existing on the server, you can use the
SHOW command:
mysql> SHOW DATABASES;

3 rows in set (0.00 sec)

The mysql database is essential as it stores the user access rights. The test database is often used for
experiments. However, you can not see all the databases, if you do not have the permission to run SHOW
DATABASES If the test database exists, try accessing it:

mysql>USEtest

Databasechanged

The USE command, like QUIT, does not need a semicolon (of course, you can also end the command
with a semicolon). The USE command differs from others also by something ¢lse: it should be specified
in one line.If the administrator creates a database for you and grants all permissions, you can start working
with it right away. In the absence of a database, you will have to create it yourself:

mysql> CREATE DATABASE perpetuum;

Query OK, 1 row affected (0.00 sec)

In Unix, the case of database names (unlike in SQL keywords) matters, so in this OS you will always
have to remember that perpetuum, and Perpetuum or something else are different names. The same rule
applies to table names (in Windows this restriction does not work.However when accessing databases and
tables within one query, you should follow only one particular case). When creating a database, it is not
selected automatically; you must select it separately. Make perpetuum the current database using the
following command:

mysql> USE perpetuum
Database changed

You need to create a database only once, but you must select it in each mysql session. You can do
this using the USE command above. And also you can choose the database from the command line when
running mysql. To do this, just enter its name after the connection parameters . For example:

shell>mysql -h host -u user -p perpetuum
Enter paSSWOrd: KRR RRAAR

Note: in the above command, perpetuum is not a password. Enter the password at the command line
after the -p option without a space (for example, -pmypassword, not -p mypassword). However, it is still
better not to specify the password in the command lined for security reasons.

Creating a table

Using the CREATE TABLE command, we define the structure of the new table:

mysql> CREATE TABLE TABLEI (

-> NUMBER INTEGER NOT NULL AUTO_INCREMENT,
> FAMALY VARCHAR(35),

-> NAME VARCHAR(30),

-> OTCHESTVO VARCHAR(35),

— ) ——
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-> DESCRIPTION BLOB,
->PHOTOFILE BLOB,

-> EMAIL VARCHAR(40),
->ZVANIE VARCHAR(34),
->DOLGNOST VARCHAR(40),
-> PRIMARY KEY (NUMBER)
->);

Query OK, 0 rows affected (0.06 sec)

Now that the table is created, the SHOW TABLES command should output the following;:

mysq>SHOW TABLES;
o +
| Tables in perpetuum |
fom +
| TABLE1 |
o +

1 row in set (0.00 sec)

To check if the table was created correctly according to the plan, you can use the DESCRIBE
command:

mysq>DESCRIBE pet;
e et fomm - - +-———- o - +
| Field | Type | Null | Key | Default | Extra |
e it fomm - +-———- o $o—————- +
| name | varchar(20) | YES | | NULL | |
| ownher | varchar(20) | YES | | NULL | |
| species | varchar(20) | YES | | NULL | |
| sex | char (1) | YES | | NULL | |
| birth | date | YES | | NULL | |
| death | date | YES | | NULL | |
e fmm - e +-———- o +-——— - +

You can use the DESCRIBE command at any time, for example, if you forget the column names or
the types to which they belong.

mysql>describe TABLEL1;
fomm Fomm +-————= +-———- tom— - Fo— +
| Field | Type | Null | Key | Default | Extra |
Fomm Fomm +-————= +-———- tom— - Fo— +
| NUMBER | int (11) | | PRI | NULL |auto increment|
| FAMALY | varchar(35) | YES | | NULL | |
| NAME | varchar(30) | YES | | NULL | |
| OTCHESTVO | varchar(35) | YES | | NULL | |
| DESCRIPTION | blob | YES | | NULL | |
| PHOTOFILE | blob | YES | | NULL | |
| EMAIL | varchar(40) | YES | | NULL | |
| ZVANIE | varchar(34) | YES | | NULL | |
| DOLGNOST | varchar(40) | YES | | NULL | |

9 rowsinset (0.02 sec)
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Loading data into a table

Having created a table, you need to fill it with data. To do it you can use the LOAD DATA and
INSERT commands .

mysqI>INSERT INTO TABLE1 VALUES (NULL,
->'Nurbekov', 'Dias', "Muratovich',

->'coobic', NULL, 'nur_bek@mail.ru’',

->NULL, NULL);

Query OK, 1 row affected (0.03 sec)

For the system to work properly you need the following pre-installed software: Apache Web Server,
PHP 4.3.x, MySql, on the FreeBSD or Linux platform. You can also install the system on the Windows
platform. To work with the client part of the system, you need a computer connected via TCP / IP to the
network in which the MySQL server is located
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AL, Onrap6aesa’, JLA. Cmaryiosa’,
C.M. Hypmyxanteros !, I'.b. Hcaena®

1)KeTHcycm/Ip"I rocyaapcTeeHHbl yHHBepcuTeT uM.U. JKancyryposa, Tanaapkopras, *Kanuiickuit 00IeCTBCHHBII
VHHUBEPCHTET, ATMaThI

YIIPABJIEHUE BAJAMMA JAHHBIX MYSQLH
3TAIBI PA3PABOTKH KJINEHT-CEPBEPHO HH®OPMAIIMOHHOM CUCTEMBI
C HCITOJB30BAHUEM MYSQL

Annortamus: B padore paccMaTpuBaeTCs pa3iIMMHBIC ACHEKTH M 00S3aHHOCTH aIMHHHCTPHPOBAHKS HA 0ase
maHHbBIX MySQL oCHOBHBIC OOA3aHHOCTH W MCTOAHMUCCKHC HHCTPYKIIMH, OCHOBHBIC BOIPOCH W OOS3aHHOCTH
ympaBIcHHA mporpaMMHoe obecmeucHHe MySQL MOTyT HCmONB30BaThCcA MFOOBIM TONB30BATEICM. [lo3TOMy B
CTaThC¢ TPHUBOIUTCA MCTOABI CIYKOBI MOZU(PHKALUMHA W YTHIH3AOUIO. Tarke TMPHBOAATCA BHYTPCHHAA
XAPAaKTCPUCTHKA W CHOCOOHOCTH, padoume mnaT()OPMBI M KONMHPOBAHHC Oa3pl JAHHBIX, BO3MOYKHOCTB
PC3CPBUPOBAHHS VIALTIOMINXCS JAHHBIX, 3TAbl 00paOOTKH TAHHBIX TCXHOJIOTHCH KIHCHT-CCPBEP, 00OpAaOOTAHHBIC B
cBI3W C monb3oBareaeM MySQL mpenmararor OOJBIIMMH BO3MOXKHOCTSAMH II0 TEXHHUYCCKOM XapaKTCPHCTHKE
MySQL-3T0 cucTéMa KJIHCHT-CEPBEP, OH BKIIFOYACT MHOTOMOTOYHBIH SQL-CepBep, a Tarwke MOAACPKUBACT Oa3bl
JAHHBIX BBIMUCIIATCIPHBIX MAIIHH, MPOTPAMMBI M OHOMHOTCKH, HHCTPYMCHTHI aJIMHHHCTPHPOBAHUS, MPCATIATACT
PACIIHPEHHBIH MPOTpPaMMHBIH WHTEP(CHC. [IpUBCACHBI THIBI JAHHBIX W METOABI CO3MAHMSA TAaOmmm. PasBuTHC
cucreM 0as3pl JAHHBIX OOJCTYAcT MPOUCAYPY HMHCTALDINWH u mpuMeHeHne MySQL. MySQL obecmeumsaet
MPOCTOTY PabOTHI MEKAY MOIb30BATCILIMHE.

Paccmotpenst ocHoBHBIC KoMmOHCHTHI CYBJI MySQL. Kak wm3sectHo, MySQL sBIfeTCS pPCIAMHOHHON
CHCTCMOM yTIpaBICHUA 0a3aMHu NAaHHBIX. B penanmnoHHO# cucTeMe 0a3hl JAHHBIX HE BCC JAHHBIC COXPAHSAOTCA, HO
MHOTHE JAHHBIC COXPAHSIOTCSA B OTJACHbHBIX Tabimmmax. [1ostomy B JaHHOH paboTe paccMaTrpHBAIOTCS METOIbI
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paboTHl ¢ TadIHOAMH, KOTOpBIC MOTYT oOmerduth padory B MySQL. Paccmartpusarorcs Bompocst MySQL kak
CTPYKTYPHPOBAHHBIN A3BIK 3ampocoB Ha SQL.

Kmouersie cioBa: MySQL, anmuaucTparop 0a3 maHHBIX, pa3paboTka MC 1o TEXHOJIOTHH KIMCHT CEPBEp,
6a3b1 JaHHBIX, TUIBI 0a3bI JaHHBIX My SQL

YAK 007
JI. Ourap6aesa’, JILA. Cmarymosa', C.M. HypmyxanGeros', I'.B. Hcaepa >
I. XKancyripos arstaaarst KMV, TanaeikopraH Kanackl, Kacnmif KOFaMabIK YHHBEPCUTETL

MYSQLAEPEKTEP KOPBIH BACKAPY MEH OHbI KOJIJAHBITT
KJIMEHT-CEPBEPJIK AKIAPATTHIK JKYWUEHI OHJEY STAINTAPBI

Annoramsa. Makamana MySQL aqMuHHCTPHPICY AiH TYPIl aCHCKTLICPI MCH MIHACTTEPIl COTTI OPBIHAAYFa
MCHICPYTC KAKET HETITI CYpaKTap KApacTHIPBLIATBL. AIMHHHCTPATOPIBIH HCTi3Ti MIHACTTCPI MCH OHBI OPBIHIAY
HycKaybIkTaper, MySQL OackapyablH HETisri CypakTapel MCH OaCKapyIIBIHBIH MiHAeTTepi MeH MySQL
OarmapIaManbIk KAMCBI3AAHABIPYbI- KE3-KEJITCH a1aM OHBI KOJAHYBIHA XKOHE MOAu(UIMpPICYiHe OOJIAThIH AIIbIK
KOATH OarmapiaMajblk KAMCBI3OAHABIPY OKAWael abrbumaapl. MySQL  KIHCHTTIK mporpaMManapsl  MCH
VTHIHTANAPBIHBIH, KBI3METTEpPIHE INONY >kacamafbl. [mki cumarramMachl MEH KaOLNeTTimiri, »XyMbIC Kacay
miatgopManapsl MEH ACPEKTEP KOPHIH KOIMpYy >KOHE PE3epBICYICTi aKmapaTThlH KOHbUTybl. COHBIMEH KOCa
AKIMapaTTHIK >KYHCHI KIMCHT-CEPBEP TEXHOIOTHACH OOWBIHIIA OHACY 3TanTapbl. KOTaHyNIBIMEH THIFBI3 KATBIHACKA
eraeareH MySQL Oipkarap sIHFaitmsl MyMmkiezikTepl, MySQL KOImaHyImIBIMEH THIFBI3 KATBIHAYIBIH OipKatap
MYMKIHAIKTEpiHE me. TeXHHWKAIbIK cumarramaiaps! OodberHma MySQL ximeHT-cepBepmik skyde, keruterti SQL-
CCPBEPAl CHAIPEal, TYPJi CCCHTCYill MAIIMHAMAP ACPCKTCP KOPJIAPBIH KOJITAHABI, COHBIMCH KATap KJIHCHTTI
Oarmapmamanap MCH KITAXAHAJAPABL, AIMHHHCTPHPICY KYpaamapbl MCH OarmapiaMajiblk  HHTCP(CHCTIH
KEHEHUTUITCH CTICKTPIH YChIHAABL. JIepeKTep THIITEPi MEH OJIapabl KecTe KypyAa KOIJaHy >Ka3bUFaH. JlepekTep KOpbl
JKYHCICPIHIH JaMy Bl HHCTAUTIIIAIAY Tpoueaypacsl MeH MySQL kommany skeHimaeH Tycedi. My SQL »KyMBICTHIH
KApamaWbIMIBLIGIFEl  KOJMTAHYIIBUIAP APACHIHIAFB KCHIHCH KOJJAHYOBIH CcOcOi  OOIFAHOBIFBI  KAIIIBI
KapacThIPBLIAIbL.

Tyiiin cezaep: MySQL, mepekrep KOpbl aIMHHHCTPATOPHI, KIMEHT-CEPBEP TEXHOJOTHCH Ooifbramma AXK
OHICY, ACpeKTep KOphL, MySQL mepekTep KOPHIHBIH THIITCPI.




