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About me

Daniel Klimes

“1IVzdélani: Obecna biologie
IPGS: onkologie

“1Specializace: Screeningove projekty v
onkologii, Narodni zdravotni registry

"IDatabaze MS SQL, PostgreSQL, ORACLE
"1Zaméstnani: Datové centrum UZIS

Cklimes@iba.muni.cz
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E5447 Databazove systemy v biomedicine

Lectures
Kazdou druhou stredu/wednesday od 14:00 — do 17:50

Teoreticka prednaska —> prakticke cviceni

Prakticka Cast/practical tasks : PostgreSQL,
Domaci cviceni/homework: PostgreSQL

Zakonceni: zapocet/credit — domaci ukol/homework
zkouska/exam — prakticky test, Casovy limit
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Rozsah predmetu

» Zaklady SQL

» SELECT, UPDATE, DELETE, INSERT
» Funkce a operatory
» Zaklady agregace dat

» GROUP BY, HAVING, AVG, SUM, ...
» Prace s vice tabulkami

> JOIN, UNION

» Zanorené dotazy
» Window funkce

» Rank, lag, lead, OVER
» Vyhledavani v textu

» Like, regularni vyrazy
> Uméla inteligence a SQL

» ChatGPT

MUNI
MED

Institut
biostatistiky
a analyz



Kdy zpracovavat data v databazi

o U1 N W

. Data jsou primarné v databazi ulozena

. Zpracovavame objemna data v radu sto tisic

zaznamu a vice

. Zpracovani dat planujeme provadét opakované
. S daty bude pracovat vice uzivatelu
. Zpusob zpracovani potrebujete dokladovat

. Nechcete se zblaznit z excelu

Relacni databaze x NoSQL databaze
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Vyznam databaze pro analytika

Databaze
SQL

”

Predzpracovani dat

Cisténi dat
Popisna analyza
Filtrovani
Propojeni dat
Agregace dat

Statisticky SW
Statistika for Windows, R,
SPSS, SAS, MS Excel

Matematicko - statisticky
skriptovy SW

R, Matlab, Maple, programovaci jazyk (napr.

Python)
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Databazove systemy

Relacni databaze (Relational database management system - RDBMS)
Relace/relation - termin z relacni algebry

Zaklad: tabulka/table
- sloupec/column = atribut/parametr
- radek/row = popsany objekt

Databaze = system provazanych tabulek

PatientID m PatientlD | ExaminationDate | Result

Novak 12.1.2011 39,5
2 Jana Nova 1 15.3.2011 36,8
3 Karel Stary 2 2.2.2011 37,5
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Databazoveé systéemy - Produkty

Dle dostupnosti Dle poctu uzivatell
Komercni Jednouzivatelské/single user
ORACLE*
MS SQL* MS ACCESS
DB2 FOX PRO
MS ACCESS
FOX PRO Viceuzivatelské/multiuser
Freeware
MySQL ORACLE
PostgreSQL MS SQL
Firebird DB2
v . . MySQL
* Oklestene verze jsou k dispozici zdarma PostgreSQL
Firebird

https://en.wikipedia.org/wiki/List_of_relational_database_management_systems etitut
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Tabulka/Table

Definovana struktura, do ktere se vkladaji zaznamy

Definuji se sloupce/columns

iptibelysow ationtip | ExaminatonDate | Rosut
e text 1 15.3.2011 36,8

e Cislo/number
 datum/date
- BLOB

« doplnujici vlastnosti/other properties

2 2.2.2011 37,5

Definice tabulky predchazi nacteni dat
A table must be created before data import
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Klice/keys
Vybrané sloupce se oznacuji jako klice (keys)
Primarni kli¢ (primary key - PK)- 1 az n sloupcl jednoznacné identifikujici radek
(unique values)
Cizi kli¢ (foreign key - FK) - identifikuje nadrazeny radek v rodicovské tabulce

Jmeno Datum Vysledek
pamenta pamenta vysetreni | vysetreni

Novak 12.1.2011 39,5
2 Jana Nova 1 15.3.2011 36,8
3 ! Karel Stary 2 2.2.2011 37,5
. N ——— MUNT e,

I\/l E D a analyz



Pristup do databaze/Access to a database

/%—

————————

Klient/client = SW umoznujici ovéreni uzivatele a spousténi ridicich prikazu
Ovladac/Driver = komponenta klienta

Ridici prikazy/commands = Structured Query Language - SQL

» DDL = data definiton language
- vytvareni, zména, ruseni objektd (tabulka, index, pohled, ...)
« CREATE / ALTER / DROP

DML = data manipulation language
« SELECT - ziskavani dat z databaze
« INSERT - vkladani dat do databaze
« DELETE - mazani dat v databazi
« UPDATE - zména/aktualizace dat

« transakcni prikazy / commands for transactions
« COMMIT - potvrzeni transakce MU N st

11 « ROLLBACK - odvolani transakce
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Instalace klienta

- pgAdmin — specificky pro postgres
« Prihlaseni k serveru/connection
« Nova databaze/new database - matbi

Schéma/schema — public

a DBeaver 6.3.0 - ukol
File Edit Navigate Search SQLEditor Database Window Help

ev|jvewooo T v Ao O - -
= Database Navigator Lol T <PostgreSQL - alphabot> Script-5 = ukol
Enter a part of table name hs = Properties - Data ok ER Diagram
* PostgreSQL - alphabot A o 52
~ % PostgreSQL - postgres - = - -
« 2 postgres 2| ~datnar T/ ™ datdg "] daturmts 1
v @ Schemas & D0 datnar  datdg  datumet
~ 4 public g2 |1 1971-12-28 1953-01-01 1980-05-10
v 5 Tables E3 e 1964-12-26 1953-01-01 1969-06-07
L] ea ve r = ukol : 3 1956-05-08 1953-01-01 1965-01-29
Views 4 1967-12-05 1953-01-01 1978-07-21
’ ’ Materialized Views 5 1963-02-09 1953-01-01 1966-09-17
M Indexes 5 1963-02-09 1953-01-01 1966-09-17
[ ] I I Ive r Z a I I I Functions 6 2007-09-02 2000-01-01 2012-09-19
Sequences 7 1958-06-03 1953-01-01 1968-05-16
Data types 8 1959-11-22 1953-01-01 1966-12-19
Agaregate functions 1o 1954-03-15 1953-01-01 1978-09-13
Roles 12 {10 1955-12-01 1953-01-01 1967-09-20
Administer 1310 19551201 1953-01-01 1967-09-20
Censions T4 (11 19750605 1953-01-01 1978.06-14
n H torege 15 [12 2005-04-12 2000-01-02 2006-12-27
System Info
16 |13 1963-09-14 1953-01-01 1991-02-20
n " * ® PostgreSQL - ucebnarcx
N 17|14 1957-06-01 1953-01-01 1961-04-20
¥ = ucebnarcx
18 [15 197 -20 1953-01-01 2004-12-14
- — v & Schemas
e ¥ 19|15 1977-10-20 1853-01-01 2004-12-14
OI I II I Il II lI e I IOI I W Project - General L + 20 |16 1960-07-24 1953-01-01 1967-01-16
Name DataSource 21 17 1978-01-23 |951:L|1'U| 1983-01-31
Bookmarks 22 |18 1972-12-26 1953-01-02 1976-11-18
ER Diagrams 23 |19 1964-03-13 1953-01-01 1966-04-02
Scripts 24 |20 1961-04-23 1953-01-02 1965-07-19
25 |20 1961-04-23 1953-01-02 1965-07-19
26 |21 1975-10-14 1953-01-01 1978-01-31
-‘% 27 |22 1969-02-14 1953-01-01 1978-10-06
& 28 |23 1964-07-11 1953-01-01 1968-12-01
A
> 5
CET en

12

- B
vis Find Actions 7
* PostgresQL - postgres = postgres & Schemas ¥ & public = Tables ¥
VrAER @ vie~
e ! ®lecbaporadi "!| ™ lecbaod "!|™lecbada T} " druhlecby | "™ zaver V™ A
rc Tlechaporadi  lecbaod  lecbado  druhlecby  zaver et
530101/1947 1 1972-01-12  1972-10-30 C K 45
530101/1364 1 19650729 19660326 B B 54
530101/8547 1 1956-06-15  1957-06-11 C v 2:
53010174048 1 19681029 1969-06-18 D G 5e
5301011441 1 1963-12-09  1964-05-04 F c 3
53010171441 1 19631209 19640504 F c B
00010179799 1 2007-12-14 20080421 E H 1.6
530101/8976 1 1959-05-18 1959-06-09 C J 3¢
530101/8195 1 1960-11-01 1960-11-17 F G 2.0
530101/6358 1 19550301 19770630 C € 2
530101/5687 1 1956-04-26  1958-05-12 F A 2t
530101/5687 1 19560426 1958-05-12 F A 2t
53010179372 1 1976-03-12  1976-09-16 C N 25
000102/3693 1 2005-06-11 20060328 B F 1
530101/7458 1 1964-06-13  1985-07-25 C 1 4.0
530101/6710 1 1957-08-15  1958-07-04 B T 14
530101/5016 1 1978-10-15  1999-04-01 B Y 2.0
530101/5016 1 19781015 19990401 B Y 2
530101/5236 1 1961-07-13  1964-11-08 B M 3¢
530101/1958 1 1978-02-10 1978-08-29 D J 4z
530102/3574 1 1973-05-08 1974-05-05 B N 4t
530101/6391 1 1964-09-03  1965-01-24 A N 3
530102/3497 1 1961-06-22 1961-06-26 C P 4
530102/3497 1 1961-06-22 1961-06-26 C P 4.
530101/7964 1 1976-05-11 1976-11-29 E J 4f
530101/6523 1 1963-11-28 1970-09-18 C D 3
530101/7832 1 1964-07-25 1965-03-01 C v 1w
>
B0 % w200 |2 2006 | % 200 rows) fetched - Oms
Sel:0]0 SMof7iM  ©
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https://dbeaver.io/download/
https://dbeaver.io/download/
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SQL

SQL jazyk (Structured Query Language)

* case insensitive )
« klicova slova /keywords — pro nazornost VELKYM pismem/uppercase
* nazvy objektl (tabulek, sloupcll) / name of objects
« pouze alfanumerické znaky / only alfanumeric
* prvni znak pismeno / first letter
- omezena délka (ORACLE 32 znak() / length limit
- operatory / operators
 funkce / function
- rlizna rozsireni v jednotlivych DB produktech
 SQL prikazy — ve skriptu ukonCeny defaultnée strednikem (;)
« komentare / comments oddéleny - - nebo v bloku /* komentar */



Urcete primarni a cizi klic v tabulkach

Lékar Pracoviste
ID Jméno | Piijmeni
Petr Moudry 2 Chirurgie
1 2 Josef Mlady 3 Neurologie
2 3 Jana Mala 4 Urologie
2 4 Petr Miady 0 Gynekologie

14 MUNT e
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Praktické cviceni
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4

Instalace a pouziti

Klient/client

« Dbeaver
« Univerzalni

https://dbeaver.io/download/
Community edition

klienta

73 DBeaver 6.3.0 - ukol - X
File Edit Mavigate Search SQL Editor Database Window Help
¢vivee|looc F v Auo O - vie|Evidy Find Actions |
% Database Navigator L - T <PostgreSQL - alphabot> Seript-5 = ukol o
Enter a part of table name here = Properties 2 Data |k ER Diagram *6 PostgreSQL - postgres = postgres T Schemas ¥ [ public = Tables ~
* PostgreSQL - alphabot ~ M P -
v © postgres E_"id % =t datnar ¥}|™"datdg ¥ " datumrti ¥}|**rc "1 = lechaporadi ¥ ™ lecbaod "}| ™ lecbado ¥ ™ druhlechy T¥|"zaver T|™* A $J
~ 8 Schemas & DL Jdatnar  daidg datumrti rc lecbaporadi lecbaod lecbado druhlecoy  zaver  leu g
~ £l public 2 |1 1971-12-28 1953-01-01 1980-05-10  530101/1947 1 1972-01-12  1972-10-30 € K 4
~ i Tables ELZ 1964-12-26 1953-01-01 1969-06-07  530101/1364 1 1965-07-29  1966-03-26 B B 5. ,J
= ukol T4 3 1956-05-08 1953-01-01 1965-01-29  530101/8547 1 1956-06-15  1957-06-11 C v 2w
B Views 5 |4 1967-12-05 1953-01-01 1978-07-21  530101/4048 1 1968-10-29 1969-06-18 D G 5. fo
£ Materialized Views 6 |5 1963-02-00 1953-01-01 1966-09-17  530101/1441 1 19631200  1964-05-04 F C s B
= Indexes 7 s 1963-02-09 1953-01-01 1966-09-17  530101/1441 1 1963-12-09 1964-05-04 F c B
= Functions 8 |6 2007-09-02 2000-01-01 2012-09-19  000101/9799 1 2007-12-14  2008-04-21 E H 14
™ Sequences 9 |7 1958-06-03 1953-01-01 1968-05-16  530101/8976 1 1959-05-18  1959-06-09 C J 3¢
™ Data types 10 |8 1959-11-22 1953-01-01 1966-12-19  530101/8195 1 1960-11-01 19601117 F G 2(
™ Aggregate functions 19 1954-03-15 1953-01-01 1978-09-13  530101/6358 1 1955-03-01  1977-06-30 C G 2
" Roles 72 (10 19551201 1953-01-01 1967-09-20  530101/5687 1 1956-04-26  1958-05-12 F A 2.t
Administer 13|10 1955-12-01 1953-01-01 1967-09-20  530101/5687 1 1956-04-26  1958-05-12 F A 2
h;ﬁ:;‘:”’ 4 11 1975-06-05 1953-01-01 1978-06-14  530101/9372 1 1976-03-12  1976-09-16 C N 2.
m 5ystern o 15 |12 2005-04-12 2000-01-02 2006-12-27  000102/3693 1 2005-06-11  2006-03-28 B F 1
© M Postgrsal - ucebnares 16 |13 1963-09-14 1953-01-01 1991-02-20  530101/7458 1 1964-06-13  1985-07-25 C 1 44
v = ucebnarcx a7 |- 1957-06-01 1953-01-01 1961-04-20  530101/6710 1 1957-08-15 1958-07-04 B T 1
- Schemas l‘\ﬁ 1977-10-20 1953-01-01 2004-12-14 530101/5016 1 1978-10-15  1999-04-01 B Y 2.0
e v 19 |15 1977-10-20 1953-01-01 2004-12-14  530101/5016 1 1978-10-15  1999-04-01 B ¥ 2(
W Project - General = L 20 |16 1960-07-24 1953-01-01 1967-01-16  530101/5236 1 1961-07-13  1964-11-08 B M X
Name DataSource 21 |17 1978-01-23 1953-01-01 1983-01-31 530101/1958 1 1978-02-10  1978-08-29 D J a:
Bookmarks 22 |18 1972-12-26 1953-01-02 1976-11-18 530102/3574 1 1973-05-08 1974-05-05 B N 4%
ER Diagrams im 1964-03-13 1953-01-01 1966-04-02 530101/6391 1 1964-09-03  1965-01-24 A N 3
fa Scripts i?ﬂ 1961-04-23 1953-01-02 1965-07-19 530102/3497 1 1961-06-22 1961-06-26 C P 4.
25 |20 1961-04-23 1953-01-02 1965-07-19 530102/3497 1 1961-06-22  1961-06-26 C P 4
;71 1975-10-14 1953-01-01 1978-01-31 530101/7964 1 1976-05-11  1976-11-29 E J 4.6
‘ézzz 1969-02-14 1953-01-01 1978-10-06  530101/6523 1 1969-11-28 19700918 C D EYl
&i?? 1964-07-11 1953-01-01 1968-12-01 5301017832 1 1964-07-25 1965-03-01 C v 1iw
5 < >
> @1 @ v 200 |© 200+ ¢ 200 rowfs) fetched - Oms [
CET en Sel:0]0 53M of 77M
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https://dbeaver.io/download/

Dbeaver

aver 24.2.1 - <ucebnarcx> Script-44 - X

Eile ECE MNavigate Search 3SOL Editor Database Window Help

¥ " LN 2] ‘ Osal «:[Commit CLRollback T« & N/A D v W ucebnarcx v public@ucebnarcx v & v v QA v Q ®|@
—— - Navigator < @ Projects =& § = B [J<0styclus. L% <Ostry serve..  F9 PinitkoTestDef &9 Ipz_ZemreliB..  F3 DistribuceH... FH ordinacnidoba [ <ucebnarcx>.. X 2 =8
| Enter a part of object name here ‘ T~

> [EN Datové sklady NRHZS ~ Elselect kodzarizeni
> [N Datové sklady NZIS
> W dev-pzu-api 10.30.64.210:5432

E dwh.nrhzs.cz dwh.nrhzs.cz:5433

» nrpzs_directimport blatak.uzis.cz:3306 @
> tetika.uzis.cz syntetika.uzis.cz:5433 ,datumovereni
~ W ucebnarcx 147.251.145.6:5432 from ordinacnidoba od
~ [m Databases
~ E ucebnarex
~ [ Schemas
v [ public o
~ B Tables
» [ eav_string 89M =
> B2 homework 21M O
> [ krajokres 8K =
> Blpz 204M o=
» H ordinacnidoba 40K
> 2 patient_study 47TM B nacnidoba 1 X
> EA patients 36M T select kodzarizeni den ,ordinujeod ,ordinujedo , | 62 Enrer o P v BT v ==~
> F8 pocet pacientu 16K B| a6 | azkodzarizeni =~ ‘ azden ¥ |Oordinujeud T | @ ordinujedo ¥ | azpoznamka T |azzdroj T~ | (D datumovereni T ) ﬁ
» B predmet 24K (o] - ol
5 @ roky 8K ] & 7510721000000041A00 P& 10:00:00 12:00:00 pouze nemocni internet 2024-03-03 i
M sites 272K :1;: 153 | 2830056400000043A00 P'D 07:00:00 18:00:00 internet 2024-03-03
» A student 72K E 154 | 2830056400000043A00 Ut 07:00:00 18:00:00 internet 2024-03-03 g
s [ studies 104K “ 155 | 2830056400000043A00 St 07:00:00 18:00:00 internet 2024-03-03
» [ studies_sites 272K E 2830056400000043A00 Ct 08:00:00 18:00:00 internet 2024-03-03 E
> EA teacher 24K E 2830056400000043A00 Pa 07:00:00 12:00:00 internet 2024-03-03
> B ukol 560M 158 |0406591300000040A00 Po 07:00:00 13:00:00 internet 2024-03-03
» [ ukol_cisty 352K H 0406591300000040A00 Ut 12:00:00 18:00:00 internet 2024-03-03 v
> [ ukol_klimes 167M m 2@ : =
> B vyuka 120K 0406531300000040R00
> [ Foreign Tables
> B3 Views
> [ Materialized Views
> M Indexes
» M Functions
> I Sequences
> I Data types A
]
@ Project - General X -+ °08 g
Name DataSource ~ ﬂ:,
» 7 Bookmarks O @ Refresh ~ i @ Save v B Cancel w=ilK € > 2 ® § TExportdata ~ id
» F Dashboards v =170 row(s) fetched - 0.105s (0.002s fetch), on 2025-02-16 at 10:49:27 [ o] Institut
Connection: ucebnarcx ‘ CET ‘ s CZ U I\I I
(1] |
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Nova konexe

(%) Connection "ucebnarcx” configuration

Connection settings

@, Connect to a database O % PostgreSQL connection settings
Select your database v Connectionsettings | "y, PostgreSQL| Driver properties| SSH| SSL| + Network configurations...
Initialization
Create new database connection. Find your database driver in the list below. Shell Commands Server
Client identificatior| Connect by: @ Host O URL
Type part of database/driver name to filter & | Sort by: O Title @ Score Transactions URL: Jjdbcpostgresql,//147.251.145.6:5432 /ucebnarcx
| - , A General Host: 1472511456 | Port: | 5432
E All =2 RS Metadata
© Popular géT_\S.Enrer VERTICA My Errors and timeouts Database: | ucebnarcx ||:| Show all databases
EN SQL SQL Server Vertica PostgresQL MySQL Data Tra_nsfer Authentication
» Data Editor Authenticati Database Nati
uthentication: |Database Native v
E¥ NosQL > SQL Editor
ER Analytical Ve d Username: | studentucebna |
- : D
ER Timeseries ManaDB SRAEEE Password: | essssccssccss | Save password
£ Embedded Db2 for LUW MariaDB Oracle Advanced
C1 :
e Session role: | | Local Client: | PostgreSQL Binaries v
R Full-text search
ALtisase
EN Graph databases 4
~ v @ : - ; - [0 ;
e e et P ‘) Connection variables information ‘) Database documentation
5 ) Driver name: PostgreSQL Driver Settings | | Driver license
Test Connection ... < Back Finish Cancel Test Connection ... Cancel
IVI U I\I I Institut
18 biostatistiky
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_Iserver (host) 147.251.145.6

[ ldatabase:ucebnarcx

[Istudentucebna / RCX2019ucebna
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Datove typy/datatypes

Obsah sloupcll tabulky urcuje prifazeny tzv. datovy typ

Verze PostgreSQL

\ }
|

https://www.postgresql.org/docs/15/static/datatype.html

Cislo numeric(x,y)
Text (omezeny) varchar(x)
Text neomezeny text

Datum /date date

Datum + Cas / date with time  timestamp
Casovy interval/time interval  interval
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CREATE TABLE/DROP TABLE

PostgreSQL

CREATE TABLE jmeno

(
text Varchar(200),

cislo Numeric(5,2),
datum Timestamp

)

DROP TABLE tabulka;
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ALTER TABLE

« ALTER TABLE tabulka ADD sloupec typ;
« ALTER TABLE tabulka DROP sloupec;
« ALTER TABLE tabulka ADD PRIMARY KEY (sloupec);

https://www.postgresql.org/docs/15/static/ddl.html
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SELECT - zobrazeni dat v tabulce
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SQL - SELECT

SELECT * FROM tabulka; -- vsechny radky i sloupce tabulky / all rows , all columns

/* vybrané sloupce, vsechny radky /selected columns */
SELECT sloupec1, sloupec2, sloupec1 + sloupec2 AS soucet FROM tabulka;

/* vsechny sloupce, vybrané radky / selected rows, all columns */
SELECT * FROM tabulka WHERE sloupect1 = 1;
SELECT * FROM tabulka WHERE sloupec2 = 'Jan' ; -- text do apostrofu

SELECT * FROM tabulka
WHERE sloupec1 = 1 AND sloupec2 > 10 AND sloupec3 < sloupec 4

MUN I oststi
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SQL - SELECT

--Setridéni vystupu (ORDER BY)

SELECT * FROM tabulka ORDER BY sloupec1; -- vzestupné tridéni /ascending
SELECT * FROM tabulka ORDER BY sloupec2 DESC; -- sestupneé tridéni / descending
SELECT * FROM tabulka ORDER BY sloupec1, sloupec2 DESC --kombinace

MUN I oststi
I\/l E D a analyz
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SQL - SELECT

--Sumarni vystupy = Agregacni funkce

SELECT COUNT(*) FROM tabulka -- pocet radka v tabulce / number of rows

/* suma, aritmeticky primér, minimum, maximum */

SELECT SUM(sloupec1), AVG(sloupec2), MIN(sloupec3), MAX(sloupec4)
FROM tabulka

SELECT COUNT(*), sloupec1 FROM tabulka - nelze / error

Mmu
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INSERT DATA
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UPDATE, DELETE

https://www.postgresql.org/docs/15/static/dml.html
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TRANSAKCE

TRANSAKCE/transaction = set DML prikaz{i/commands — vSechny nebo zadny
(all or none)

Ukonceni transakce/ end of transaction

COMMIT; = potvrzeni zmén
or

ROLLBACK: = zruSeni/cancel zmén

V PGSQL automaticky commit !!

Zahajeni transakce / start transaction
BEGIN TRANSACTION

Nepotvrzené transakce nevidi ostatni, brani provedeni zmén jinych uzivatell
(zamykani sloupcd, radkd, tabulek)

=> Co nejkratsi transakce!

https://www.postgresql.org/docs/15/static/sql-begin.html
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NULL, prazdna hodnota

NULL nerovna se 0 / different meaning 0 and NULL

NULL nelze testovat standardnimi operatory / don’t use standard operators with NULL
WHERE X—=NUH-ORX—<>NULL

Spravné / correct: WHERE sloupec IS NULL
sloupec IS NOT NULL

ALE / BUT:

UPDATE tabulka SET sloupec = NULL WHERE sloupec IS NOT NULL
UPDATE tabulka SET sloupec = 5 WHERE sloupec = 1

NULL — témér veskeré operace (funkce, operatory) nad hodnotou NULL
opét vraci NULL
5 + NULL = NULL

https://www.postgresql.org/docs/15/static/functions-comparison.html
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Cviceni 1/ task 1

« Vytvorte tabulku (vase prijmeni jako nazev tabulky)

create table (your lastname as table name)

- textovy sloupec firstname
- textovy sloupec /astname
- datumovy sloupec date_of_enrollment
« VloZzte zaznam, naplnte prvni 2 sloupce tabulky svym jménem
(firstname, lastname)

insert your name as a record to the table (without date)

« Doplnte datum zapisu na aktualni datum

fill in date of enrollment to an existing row

- Pridejte libovolny dalSi radek

insert another record

« Ovérte pocet radkl v tabulce

check the number of rows

« Smazte radek se svym jménem

remove the record with your name
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Cviceni 2 / task 2

1. Tabulka student — vlozeni vlastniho zaznamu

INSERT INTO student (uco, firstname, lastname, enrollmentdate)
VALUES (514000,'Hana’, 'Malda','2024-02-02');

2. Tabulka student — doplnéni pohlavi a data narozeni u vlastniho zaznamu

UPDATE student
SET sex = , birthdate =
WHERE uco =
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Cviceni 3/ Task 3

Tabulka/Table STUDENT

« Zobrazte cely obsah tabulky / select all data from table
« Zobrazte jen jméno a prijmeni / select only firstname and lasthame columns
« Setrid’'te vystup podle prijmeni, jména / order by firstname, lastname
« Kolik ma tabulka radkd? / how many rows are in the table?
« Vyberte pouze svij zaznam (své UCO) / select only your UCO row
« Minimum, maximum a prumérna hodnota sloupce UCO?
Min, max , average of UCO
* Minimum, maximum z jména / min, max of firstname

« Kolik mame v seznamu muz(? / How many men are in the table?



MU N I Gocen
F

D a analyz

Funkce a operatory

Functions and operators

36



37

Vyzkousejte si funkce

» SELECT function()

» SELECT function(parameter)

» SELECT function(parameterl, parameter2)
> SELECT ABS(-5)

» SELECT 1/2
» SELECT 1/2.0

Daniel Klimes, Databazové systémy a SQL



Operators and functions for number
Funcon | Doscription

+,-,%/ Aritmetické operace
ABS(cislo) Absolutni hodnota
SIN(cislo), COS(cislo), Cislo v radianech
TAN(cislo)

POWER(cislo,exp) Mocnina
SQRT(cislo) Druha odmocnina
MOD(cislo, cislo) Zbytek po déleni
LN(cislo) Pfirozeny logaritmus
LOG(cislo) Dekadicky logaritmus
EXP(x) ex

ROUND(x,[n]) zaokrouhleni

CEIL() zaokrouhleni nahoru

http://www.postgresgl.org/docs/15/static/functions.html
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http://www.postgresql.org/docs/15/static/functions.html
http://www.postgresql.org/docs/15/static/functions.html
http://www.postgresql.org/docs/15/static/functions.html

Operators and function for text
I T

I Spojeni textovych fetézcu

SUBSTR(text, od, pocet) Vraci podfetézec textu dle pozice

INSTR(text, subtext) Hledani podretézce v textu, vraci pozici ORACLE
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STRPOS(text, subtext)
REPLACE(text, puvodni, nove)
LOWER(text)

UPPER(text)

LTRIM(text), RTRIM(text)
LENGTH(text)

TRANSLATE(text, znaky,znaky)

SPLIT_PART((text,oddelovac, poradi)

Nahrazeni podietézce

Pfevod na mala pismena
Prevod na velka pismena
Odstranéni mezer zleva zprava
Délka fetézce

Nahrazeni po znacich

Rozdéleni retézce

PG



Operators and functions for datetime

CURRENT_DATE Aktualni datum Operator
CURRENT_TIMESTAMP Aktualni datum a Cas Operator
NOW() Funkce()
Datum +- pocet dnu Pri¢itani, odecitani dnu
Datum - datum Pocet dnu mezi datumy

(desetinna ¢ast udava Casovy

rozdil)
MONTHS_ BETWEEN(datum, datum) Rozdil datuma ORACLE
AGE(datum, datum) Rozdil datuma PG
interval '1 year 2 months 3 days 4 hours 5 Datovy typ, moznost pricitat, PG
minutes 6 seconds' odcCitat
ADD_MONTHS(datum, pocet) Pricteni mésicu ORACLE

Daniel Klimes, Databazové systémy a SQL



Operators and functions for datetime

DATE_PART (text, timestamp) Extrakce component PG

Century, day, dow, doy, hour,
isoyear, minute, month, second,
week, year

TO_CHAR, TO_DATE Konverze Datum <> Text PG,
ORACLE

dd,mm,yyyy, HH, HH24, mi, ss,
Month, Day,

D, DDD, W, WW,

IYYY, IDDD, IW

EXTRACT(co FROM interval) Extrakce z intervalu PG
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Daniel Klimes, Databazové systémy a SQL
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Other operatos and functions

[NOT] IN (hodnota, hodnota, ...)  Rovnost [NEROVNOST] se skupinou hodnot

COALESCE Vraci prvni NOT NULL argument

Daniel Klimes, Databazové systémy a SQL



Cviceni

> Textoveé funkce
> Spojte jméno a prijmeni do jednoho sloupce
> Znovu rozdélte jméno a prijmeni do vlastnich sloupcd

> Datumové funkce
> Spocitejte aktualni vék studentl v tabulce student
» SELECT DATE_PART(('year', AGE(CURRENT_DATE,birth))
FROM student

> Zjistéte , ktery den v tydnu odpovida vasemu datu
narozeni

43

Daniel Klime$, Databazové systémy a SQL
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Cv

Cc

enli
https://www.postgresql.org/docs/15/static/functions-formatting.html

SELECT TO_CHAR(TO_DATE('2018-01-01','yyyy-mm-dd'), 'DAY")

ISO rok, tyden — ,zlomovy" ctvrtek
SELECT TO_CHAR(TO_DATE('2017-01-01)','yyyy-mm-dd"), "iyyy")
SELECT TO_CHAR(TO_DATE('2017-01-01)','yyyy-mm-dd'), 'iw")

Daniel Klime$, Databazové systémy a SQL
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Cviceni

Pridejte do tabulky student sloupce / add columns to the table student
« Studium varchar(3)
« Rocnik int
» facebook varchar(1)
 instagram varchar(1)
« X varchar(1)
« other varchar(500)
Doplnite hodnoty sloupcl u svého radku / fill in columns for your row (uco)
« Studium — B=bakalar, M = magistr, D= doktorand
« Pouzivani socialnich siti / using social network (Y/N)
« Jiné aplikace jako text / other apps as text

Daniel Klime$, Databazové systémy a SQL
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¢

eni

Vytvorte si kopii tabulky Student s nazvem student_prijmeni

Sloupec prijmeni prevedte na velka pismena / convert lastname to uppercase
Radky se studiem =M - prictéte k rocniku +3, ke studiu D prictéte 5
Odhackujte sloupec jmeno

Zkratte jméno na 1. znak a tecku

Ovérte, zda zeny maji v prijmeni ,,ova" / compare the end of lastname with sex

Kolikatého bude za 7 let 7 mésict a 7 dni /
what date will be after 7 years 7 months and 7 days

Vymazte radky ze sveé tabulky / delete all rows from your table
Zruste svoji tabulku / remove your table

Daniel Klime$, Databazové systémy a SQL
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Homework

Instalace PostgreSQL

https://www.enterprisedb.com/downloads/postgres-
postgresql-downloads

Instalace Dbeaver
https://dbeaver.io/download/
Community edition

PInéni tabulky Ordinacnidoba

MUNI
MED

Institut
biostatistiky
a analyz


https://dbeaver.io/download/
https://dbeaver.io/download/
https://dbeaver.io/download/
https://dbeaver.io/download/

