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Uvod

Predmetni asistent:
Jovana Stojanovic, dipl. inz. el.irac.

Jovana.stojanovic@akademijanis.edu.rs

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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Sadrzaj predmeta

Uvod

- Instalacija MySQL

- Setup Import baze

- Inverzni inZzenjering

- Obnavljanje SQL,
EER, relacioni model

- Backup

- Korisnici i privilegije

Indeksiranje

- Performanse

- Tabela sa milion
redova

- Particije

- Query analizer

- Sharding dizajn

PREDMET Aministriranje baza podataka

Procedure

- Promenljive u SQL-u

- Procedure

- IN, OUT, INOUT
parametri

Strukture podataka

- Stabla
- Grafovi
- Hes tabele

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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/Zasto uciti predmet?

Ovo znanje pravi Ovo znanje pravi

razliku razliku
‘ * Inzenjeri i .
Projekti na poslu Idealna celina
Kompleksni N o
Veliki PriCa o relacionim

Ogromne distribuirane baze bazama podataka

Pitanja na razgovoru za

posao/praksu

Napredni SQL
Strukture podataka
Performanse sistema

ldealan uvod za
NoSQL

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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Sta je administriranje baza podataka?

* Odrzavanje sistema: Briga o tome da baza radi non-stop i bez gresaka.
* Bezbednost: Odredivanje ko moze da pristupi podacima, a ko ne.

» Cuvanje podataka (Backup): Redovno pravljenje rezervnih kopija kako
podaci nikada ne bi bili izgubljeni.

* Brzina (Optimizacija): PodeSavanje baze da odgovara na upite sto je
brze moguce.

 Resavanje problema: Pronalazenje i popravljanje kvarova u radu
servera.

* Organizacija prostora: Pracenje koliko memorije baza trosi i planiranje
prosirenja.
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Praktican rad: MySQL

* Softver: Koristicemo MySQL, jedan od najpopularnijih sistema za
upravljanje bazama podataka na svetu.

* Radno okruzenje: Fokus na radu kroz konzolu i graficke alate za
administraciju.

* Cilj vezbi: Primena teorije u realnom okruzenju (kreiranje korisnika,
dodela prava, backup).

Instalacija i uputstvo

* Sve korake za instalaciju na Windows operativhom sistemu mozete
pronaciovde:

* Link: https://www.w3schools.com/mysqgl/mysqgl_install windows.asp

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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Home Screen Tab

[ &) MySQL Workbench = B R

#
File Edt \View Database Tools Scriping Help

Welcome to MySQL Workbench

MySQL Workbench is the official graphical user interface (GUI) tool for MySQL. It allows you to design,
create and browse your database schemas, work with database objects and insert data as well as
design and run SQL queries to work with stored data. You can also migrate schemas and data from other
database vendors to your MySQL database.

MySQL Connections @ ® a Filter connections

MySQL 5.7 development MySQL8.0 development insta...

1 Connections i root

127.001:3306

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE



ey
% v v
Suk AKADEMIJA TEHNICKO-VASPITACKIH STRUKOVNIH STUDIJA

Modell

* Vizuelno planiranje: Model je graficki prikaz strukture baze (tabele,
kolone i njihove medusobne veze) pre nego Sto se ona zapravo napravi.

rﬂ MySQL Workbench = B i

#

File Edit View Database Tools Scriping Help

Models ® ® ®

world_x-sample world-sample sakila_full

= CAOofA = CAOofA ) L Workbench 6.3 CE/extras
mydb, world_x world sakila
11 Aug 16, 16:23 26 May 15, 21:28 03 Feb 17, 15:40

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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Local instarce M

MANAGEMENT
O Server Status
= Client Connections
1 Users and Privileges
150 Status and System Varables
L Data Expont
L Data importRestore

INSTANCE @Y
B statup 7 shutcown
A servertogs
7 Options Fite

PERFORMANCE
& Dathboard
4 Performance Reports
&N Performance Schema Setup

AC tratios Schemas
Informgatio

Conngction:
Naje: Loca nstance MYSQXS0
calost
X8
er - MySQX Commuryly Server
4
8.0.4ecp
Ces LLIL

Objed

Query 1
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Flde Edt View Query Dotsbase Server Tools Scogling | Help
A e - 3 FD Es !.—1 — —_—
ol wl O ololoalgl A w

Fmarstrabon - Users aod Prwil

Local instance MYSQUSO
Users and Privileges
User Accounts
User From Host
mysql.afoschema ocalhost
mysQl.sesson ocalhog
mysQl.oys ocalhost
root ocalhost
Add Account v Refresh

MySQL Connection Navigator
(4 ()

Logn  Accountlimits Admnistrative Roles  Schema Privieges

SHAZSE Password

5
PREDMET Aministriragj}e baza podataka

KATEDRA ZAINFORMACION

*KOMUNIKACIONE TEHNOLOGUJE
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* Connection Tab: Svaka otvorena veza sa serverom ima svoj tab (kao u
browseru). Server moze biti aktivan ili ugasen u trenutku otvaranja.

* Server Menu: Glavni meni na vrhu za brz pristup svim
administratorskim alatima (npr. resetovanje lozinki ili podesavanje
pristupa).

. glollebar(Nawgator) Glavni panel sa leve strane. Sadrzi dva klju€na
ela:

o Administration: Alati za upravljanje serverom (korisnici, performanse, status).
o Schemas: Pregled svih baza podataka i njihovih tabela.

* Sekcije administracije: Podeljene su na Management (upravljanje),
Instance (podeSavanje servera) i Performance (brzina rada).

* Users and Privileges: Poseban deo za rad sa nalozima, gde se
podesavaju prava pristupa i ogranicenja za korisnike.

* Operation Buttons: Dugmad u radnom prostoru koja se menjaju u
zavisnosti od toga koju funkciju trenutno koristite.
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Local instance MYSQLS0

From Host
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je

® L}

File Edt View Query Database Server Tools Scriping Help
y ER e = m: L w il - ,
Query 1 Administration - Users and Privil .
Local instance MYSQLSO
Users and Privileges
User Accounts Details for account newuser@%
'U'aer . Logn  AccountLimits  Adminstrative Roles  Schema Privieges

Logn Name: |Qeneral

Authentication Type: | Sandard v

Limit to Hosts Matching: louhosd

Password:

9% and _ widcards may be used

Type a password to reset it,

You may create multiple accounts with the same name
to connect from different hosts.

For the standard password and/or host based authentcation,
select ‘Standard’.

Enter password again to confirm,

Revert

PREDMET Aministriranje baza podataka

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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ldentitet | kontrola resursa

* ldentifikacija korisnika: Nalog se definise kroz korisniCko ime i adresu
sa koje se povezuje (Login Name i Limit to Hosts Matching).
o Napomena: % sluzi kao dzoker za dozvolu pristupa sa bilo koje mreze.

* Autentifikacijai bezbednost: Primena modernih metoda enkripcije za
zastitu lozinki (caching_sha2_password i SHA256).

o Mogucénost forsiranja promene lozinke pri sledecoj prijavi (Expire Password).

* Ogranicavanje resursa (Account Limits): Teorijska zastita servera od
preopterecenja.
o Kontrola broja upita po satu (Max. Queries).
o Kontrola broja istovremenih veza sa bazom (Concurrent Connections).
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Administrativne uloge i prava nad semama

* Sistemske uloge (Administrative Roles): Brzo dodeljivanje
paketa dozvola prema opisu posla:
o DBA: Puna kontrola nad celim sistemom.
o DBDesigner: Prava za kreiranje i izmenu strukture baza.
o BackupAdmin: Minimalna prava potrebna samo za kopiranje podataka.

* Princip najmanjih privilegija (Schema Privileges): Korisniku se
daju prava samo nad bazama koje su mu neophodne za rad (Add
Entry).

* Granularna kontrola prava: * Object Rights: Prava nad podacima
(npr. SELECT, INSERT, UPDATE).
o DDL Rights: Prava nad strukturom (npr. CREATE, DROP, ALTER).
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Server Status

Sdrunistrabion - Server Siabus

Cornection Mame

File Edt View CUuery Dotabase Server

e e LiEss A w

Tocls Scnpbng Help

© L1

Local instance MYSQLBO

C:\ProgramData’\ My SOL | MySOL Server B.O0Ymy.imi

Disk Space in Data De: 99.61 GB of 168.41 GB availlable
Plugins Drectory: C\Program Files| My SOL\MyS0L Server 8.0 b plugin

Off
nfa
s
nfa
n/a

Hosi: myhost
Sodkel: My S
Port: i
M50 8.0.4-rc-log
Server Verman: MySQL Community Server (GPL)
Compiead For: WinGd (xB6_64)
Configuration File:
Furming Since: Thu Apr 5 14:13:18 2018 [0:06)
Refresh
Available Server Features
Performance Schema: 2 on Vindows Authenboaton:
Thread Pocl: nfa Password Vabdabon:
Memcached Flugin: nfa Bt Log:
Semesync Repbcabon Plugn; nfa Firewal:
551 Avalablity: B on Frewal Trace:
Server Directories
Base Deectory: CYProgram Filles | MyS0LYMyS0L Server B.0Y
Data Deectory: CYProgrambata \MyS0L\ My 5L Server B0\ Datal

Running 1% 4

4n-uh:3fs 0.0%

Selects par Sac noDE Buffer L
39, 5%
OB Reads per Seco e per Sec

PREDMET Aministriranje baza podataka

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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Server Status

* Monitoring u realnom vremenu: Brzi uvid u osnovne indikatore
zdravlja MySQL okruzenja.

» Status sistema: Provera da li je server pokrenut (running) ili zaustavljen
(stopped).
* Infrastrukturni podaci: * Pregled dostupnih funkcija i primarnih
direktorijuma servera.
o Provera stanja replikacije i bezbednosnih podesSavanja (SSL i Authentication).
* Analitickiizvestaji i grafikoni: Vizuelno pracenje kljucnih parametara:
o Memory Usage: Koliko memorije baza trenutno trosi.

o Connections: Broj aktivnih korisnika povezanih na bazu.
o Hit Rates: Efikasnost baze pri obradi upita.
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Data Export and Import

* Table Data Export/Import Wizard:
o Rad sa pojedinacnim tabelama.
o Koristi se uglavnom za CSV ili JSON fajlove.

o ldealno kada treba da posaljete podatke nekome ko ne koristi bazu (npr.
za analizu u Excel-u).

* SQL Data Export/Import Wizard (Dump):
o Kompletno kopiranje baze (Sema + podaci).

o Generise .sqgl skripte.
o Sluzi za prebacivanje cele baze sa jednog servera na drugi ili backup.

* Result Data Export/Import:

o lzvoz rezultata specifichog upita.

o Ako napisete SELECT koji filtrira samo odredene kupce, mozete izvesti
samo taj rezultat, a ne celu tabelu.



Navigator
MANAGEMEMNT
O Server Status
“& Client Connections
B users and Privileges
54 Status and System Variables
,_'_', Data Export
X, DataImport/Restore

INSTANCE
B statup/shutdown

ﬂ Server Logs
A Options File

PERFORMAMNCE
& Dashboard

AKADEMIJA TEHNICKO-VASPITACKIH STRUKOVNIH STUDIJA

SQL Data Export and Import Wizard

Admanistration - Data Export

Local instance MySQL57

Data Export

Object Selection | Export Progress |
Tabiles to Export

Exp... Sdhema

M [ sakila

' | svs
- warld

. Schema Objects
| actar

| actor_info
address

_J category

_1 city

__J cowntry
customer

=] custamer_list

| film

] film_actor
| film_catagaory
| film_list -

Dump Structure and Dat - [ Select Views ][SdectTaHes][ Unselect All ]

&7 Perfarmance Reports
gﬁ"‘ Performance Schema Setup

| Refresh | 23 tables selected

Management

Infiormation

Objects to Export

7] bump Stored Procedures and Functions V| Dump Events [] oump Triggers

Export Options
~) Export to Dump Project Folder

C:ilisersphalson \Doouments dumps \Dump20 1412 15-8

@ Export to Selif-Contained Fis C:\Users'pholson\Doouments dumps \Dump 20 141215.sg)

All selected database objects will be exported into a singls, self-contained fils.
|| Create Dump in & Single Transaction (self-contained fe only) || Inchede Create Schema

Prass [Start Export] to start...

Session

Object Info

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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Local instance MYSQLBD X
File Edt View Quary Database Server Tools Scripting Help

Q& 0 &JEEHE [ ® Nl

l, Local instance MYSQUS0
& Data Import
Import from Disk  import Progress
Import Opbons
(®) 1mport from Dump Project Folder C: Wsers\user Documents \dumps
Select the Dump Project Folder to import. You can do a selective restore,
Load Folder Contents

) Import from Self Contained Fie (€2 Wsers \user \Documents idumps \export. 59

e
Select Database Objects to Import (only avalable for Project Folders)

Dump Rructure and Dat Sedact Views Select Tables Ungelect Al

Press [Start Import] to start... Start lmpoct

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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Database Development

Vizuelni alati i upravljanje objektima

* Visual SQL Editor: Centralni deo za rad sa kodom.
o Omogucava kreiranje, editovanje i izvrsavanje SQL upita.
o Sadrzi alate za automatsko dopunjavanje koda i proveru sintakse.

* Object Management: Vizuelno upravljanje svim elementima
baze.

o Kreiranje i editovanje: Brzo dodavanje tabela, pogleda (Views),
procedura i funkcija bez kucanja koda.

o Database Connections: Upravljanje vezama ka razli¢itim serverima na
jednom mestu.
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File WVies Cheery  Doishese
O—88 ¢ STEF

Local instance

Edit

SCHEMAS L B B i Q Oy : Lirmit bz 10000 roswes - | ¥ & G 5 |[® MySnppets .
Q, |Filter aljed i
L fakila -

B T Tamles

v P Wiews

e B sctar_efe T
| oostomer_list
Film_list

nicer_but_glower_film_
sales_by_film_category
fales By stoee

w2 stalf_lm
b B Sored Procedures
» BF Forhang

]

"

O— i
=
]
-

E Ve
€ ¥
Administration Schemass
£ » Conted Halp Snippess
A it
Views curstbomer bl
detin Outpol =
Cohamns ng
|: : :I—-— b6 i 4 Durson
i 'l Tima Bapazn WL I Ewch
SN
b e Ji i
Doject Cnfo Session

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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* Home screen tab
 Connection tab

* SQL query tab

* Main menu bar

* Main toolbar
 Shortcut actions

* Sidebar panel (Navigator): Srce navigacije; ovde birate izmedu
administracije servera i rada sa objektima baze (tabele, pogledi).

 Secondary sidebar (SQL Additions): Pomoc¢ni panel sa desne strane
koji nudi kontekstualnu pomoc i "Snippets" (spremne delove koda koje
cesto koristite).

* Output area panel: Donji panel koji vam daje povratnu informaciju — da
li je upit uspeo, koliko je trajao i istoriju svih izvrsenih akcija.
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SCHEMAS L

Q, |Fllter objects

Refresh: update the

o v [ sakila A list of schema
Navigator V& ne
v 7] actor i T i |
Y& |
S h [®] iﬁ ir;r: id i} Info: load the table
C el I IaS & first ;ame inspector forthis
L last_-narne table.
* last date
Ta b ast_upaa & Wrench: load the
'@ Indexes table editor for this
¥=| PRIMARY bl

E idw_actor_last_name
» % Foreign Keys

) =y Select: execute a

. E‘d:;fsgm - SELECT * statement
» B category and I|:|t|:=.;J-IE|1..rL~'.thE
> B dty results.
» [ country
» [ customer
[ film

| film_actor
> film_category Schemas tab for the
b ] film_test active MySQL
» =i inventory connection.
»> language
» =5 pavment v

Administration Schemas

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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" Design and Modeling

* Vizuelizacija zahteva: Modelovanje.

* EER dijagrami (Enhanced Entity-Relationship): A lat za
povezivanje tabela i definisanje relacija (npr. 1:N, M:N).

* Inzenjering (Forward & Reverse):

o Forward Engineering: Automatsko pretvaranje grafickog modela u gotovu
bazu (SQL skriptu).

o Reverse Engineering: Pretvaranje postojece baze sa servera nazad u
vizuelni dijagram radi lakse analize.

* Olaksava kreiranje tabela, unos testnih podataka i promenu
strukture bez rucnog pisanja kompleksnih ALTER komandi.
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§

Modeling Interface

e Data Models on the Home Screen:

T My50L Workbench

&

File

Edit

View DOatabase Tools Scrpting Help

Create EER Model from Database
Create EER Model from Script \

Models @&

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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Reverse Engineering

* Proces u kojem MySQL Workbench analizira postojece podatke i
strukturu kako bi automatski kreirao vizuelni EER model
(dijagram).

* Dva nacCina rada:

o 1z SQL skripte (Create Script): Workbench cCita vasu sacuvanu .sql
datoteku sa komandama za kreiranje tabela i pretvara je u dijagram.

o Sa aktivhog servera (Live Database): Povezujete se direktno na server,
birate jednu ili viSe baza, a alat ih u par klikova "uvozi" i iscrtava njihove
veze.
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Reverse Engineering a Live Database

* Pokrece se putem glavnog menija: Database > Reverse Engineer.

* Wizard: Alat vas vodi kroz seriju koraka:
o Povezivanje: Izbor aktivhe konekcije ka serveru.
o Selekcija: Odabir konkretnih baza (Sema) koje zelite da pretvorite u
dijagram.
o Analiza: Workbench automatski Cita tabele, kolone, indekse i, Sto je
najvaznije, strane kljuceve (Foreign Keys).
 Rezultat: Generise se vizuelni EER dijagram na kojem su tabele
povezane linijjama, sto drasticno olaksava razumevanje

arhitekture baze.
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5]

Reverse Engineer Database E

LE ection Opti
ORRECHGN SREans Set Parameters for Connecting to a DBMS

Stored Connection: [0 N ] 8T » Select from saved connection settings

Connection Method:  Standard {TCP/IF) » Method to use to connect to the RDBMS

Parameters |55|_ |Advanced|

Hostname:  |pcalhost Port: 3305 Mame or IP address of the server host, - TCR{IP p
Username: rpot Mame of the user to connect with,
Password: Store in Vault ... ] [ Clear The user's password, Wil be requested later if it's

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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5]

Reverse Engineer Database

Connection Optons

Connect to DBMS

PREDMET Aministriranje baza podataka

Connect to DBMS and Fetch Information
The following tasks will now be executed. Please monitor the execution,
Press Show Logs to see the execution logs.

¥ Connect to DBMS
¥ Retrieve Schema List from Database

Execution Completed Successfully
Fetch finished.

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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5]

Reverse Engineer Database

Connection Options
Connect to DBMS

Select Schemas

PREDMET Aministriranje baza podataka

Select Schemas to Reverse Engineer

@ Select the schemas below you want to include:

sakila
test
waorld

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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Reverse Engineer Database

Connection Options
Connect to DEMS
Select Schemas

Retrieve Objects

PREDMET Aministriranje baza podataka

Retrieve and Reverse Engineer Schema Objects
The following tasks will now be executed. Please monitor the execution.
Press Show Logs to see the execution logs.

v Retrieve Objects from Selected Schemata
W] Check Results

Retrieval Completed Successfully
Finished.

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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5)

verse Engineer Database

Connection Options

Select Objects to Reverse Engineer
Connect to DBMS
Select Schemas

Retrieve Objects
Import MySQL Table Objects

Select Objects
3 Total Objects, 3 Selected

Results world. city
world. country
world, countrylanguage

M

LR

Use the + button to exdude objects matching wildcards such as * and _

Place imported objects on a diagram

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE



%
% p4 v
g}"’,‘ AKADEMIJA TEHNICKO-VASPITACKIH STRUKOVNIH STUDIJA

5]

Reverse Engineer Database

Connection Options . _
Reverse Engineering Prograss
Connect to DBMS

Select Schemas The following tagks will now be executed. Please monitor the execution.
Press Show Logs to see the execution logs.

Retrieve Objects

Select Objects (W] Reverse Engineer Selected Objects
(¥ Place Objects on Diagram
Reverse Engineer

Operation Completed Successfully
Finished parsing My3QL SQL script.

Show Logs . Back || mNest || cancel |

PREDMET Aministriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGUE
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s Reversze Engineer Database @

Connection Options rse Engineering Results
Connect to DEMS
Select Schemas

Retrieve Objects summary of Reverse Engineered Objects:

Select Objects - 3 tables from schema "world'

Reverse Engineer

Results

[ Back ] [ Finish ] [ Cancel ]
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EER Diagram (Enhanced Entity-Relationship)

* Graficki prikaz svih tabela i njihovih medusobnih veza (relacija)
unutar modela.

* Svaka izmena u Model Editoru (tekstualno) automatski se vidi na
dijagramu.

» Koriste se univerzalni simboli i notacije za prikazivanje odnosa
medu podacima (npr. linije koje spajaju primarne i strane
kljuceve).

* Alati za rad:

o Vertical Toolbar: Traka sa alatima za crtanje novih tabela i definisanje
tipovaveza (1:1, 1:N, N:M).

o Color Key: Koris¢enje boja za laksu organizaciju i grupisanje povezanih
tabela.



%
# X e
g?",( AKADEMIJA TEHNICKO-VASPITACKIH STRUKOVNIH STUDIJA

5]

| addrecs [
! address_id SMALLINT
> address V ARCHAR{ 50)
 address2 V ARCHAR( 50)
@ district VARCHAR(20)

¥ city_id SMALLINT

 city_id
& city VARCHAR(50)

& country_id SMALLINT
& last_update TIMEST AMP

/ country_id SMALLINT

“ country VARCHAR(50)
“last_update TIMEST AMP

2 postd _code VARCHAR(10)
*# phone VARCHAR(20)

“# location GEOMETRY

2 |lsst_update TIMEST AMP
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