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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 stredu/wednesday od 10:00 — do 11:40

Teoreticka prednaska —> navazujici praktické 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

iy

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

Statisticky SW
Statistika for Windows, R,

SPSS, SAS, MS Excel
Databaze
SQL

» Predzpracovani da
- Cisténi dat
» Popisna analyza \ Matematicko - statisticky
« Filtrovani skriptovy SW
- Propojeni dat R, Matlab, Maple, programovaci jazyk

Agregace dat
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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
* Oklesténd ' spozici MysQL
estene verze jsou k dispozici zdarma PostgreSQL
Firebird
https://en.wikipedia.org/wiki/List_of_relational_database_management_systems stitut
piostatistiky
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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
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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 I Institut

11 « ROLLBACK - odvolani transakce ‘, biostatistiky
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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 */
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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
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Cviceni
Instalace PostgreSQL

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

Klient/client ] server je 147.251.145.6
« pgAdmin — specificky pro postgres db:ucebnarex

Y r v V4 -
» Prihlaseni k serveru/connection studentucebna / RCX2019ucebna
V4 7 =
* Nova databaze/new database - matbi
V4 -
 Schema/schema — public
7 DBeaver 6.3.0 - ukol - o X
Ele Edit Navigate Search SQLEditor Database Window Help
L we|0CC0 F v Auto @™ x vi@|E v ~ Find Actions
T Database Navigator L - I <PostqreSQL - alphabot> Script-5 = ukol =0l
L] Dbeaver Enter a part of table name here = Properties . Data| 4 ER Diagram "% PostgreSQL - postgres = postgres T Schemas ™ & public = Tables ™
" PostgreSQL - alphabot A ol 22 b- TER @ w - -
» V4 V4 v % PostgreSQL - postgres - 71 = e T P P - - - 11 o o
° U « £ postgres E_'“H % ~<datnar ¥¢| ™ datdg " ™ datumrti 7| rc | *lechaporadi ™| lechaod ™| lechadn ™% ™ drublechy %] " zaver /| ~ 3
n Ive rza nl ~ & Schemas & AL Jdanar  datdg datumrti 1 lecbaporadi  lecbaod  lecbado  druhlecby  zaver et 2
~ {1 public 2 |1 1971-12-28 1953-01-01 1980-05-10 53010171947 1 1972-01-12 19721030 C K 4
v [ Tables _ELz 19641226 1953-01-01 1969-06-07  530101/1364 1 1965-07-20  1966-03-26 B8 B 5o B
= ukol ‘a3 1956-05-08 1953-01-01 1965-01-29  530101/8547 1 1956-06-15  1957-06-11 C v 2 g
Views 5 |4 1967-12-05 1953-01-01 1978-07-21  530101/4048 1 1968-10-29  1969-06-18 D G 5. &
Materialized Views 6 |5 19630209 1953-01-01 1966-09-17  530101/1441 1 19631200 19640504 F C ER
Indexes 7 s 1963-02-09 1953-01-01 1966-09-17 53010171441 1 1963-12-09  1964-05-04 F c B
Functions a |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 ) 3¢
Data types 0 |8 1958-11-22 1953-01-01 1966-12-19  530101/8195 1 1960-11-01  1960-11-17 F G 20
Aggregete fundions 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 1955-12-01 1953-01-01 1967-09-20  530101/5687 1 1956-04-26 19580512 F A 2t
Administer 310 1955-12-01 1953-01-01 1967-09-20  530101/5687 1 1956-04-26  1958-05-12 F A 2t
Btensions 14 |11 1975-06-05 1953-01-01 1978-06-14  530101/9372 1 1976-03-12 19760916 C N 2t
Sorage 15 |12 2005-04-12 2000-01-02 2006-12-27  000102/3693 1 2005-06-11  2006-03-28 B F 1
hﬁ ['] d b H d I d - Sy.smm nfo ) 16 [13 1963-09-14 1953-01-01 1991-02-20 530101/7458 1 1964-06-13  1985-07-25 C I 40
« # PostgreSQlL - ucebnarcx “
DS . eaver. IO OWn Oa v = ucebnarcx 17 |14 1957-06-01 1953-01-01 1961-04-20  530101/6710 1 1957-08-15 1958-07-04 B T 1z
- Schemas 18 [15 1977-10-20 1953-01-01 2004-12-14 530101/5016 1 1978-10-15  1999-04-01 B ¥ 2.0
- - - T = 19 [15 1977-10-20 1953-01-01 2004-12-14 530101/5016 1 1978-10-15 1999-04-01 B8 Y 20
CO m m u n Ity ed Itl O n W Project - General - ke=0 20 (16 1960-07-24 1953-01-01 1967-01-16  530101/5236 1 1961-07-13 1964-11-08 B M 3
Name DataSource LT! 1978-01-23 1953-01-01 1983-01-31 530101/1958 1 1978-02-10  1978-08-29 D J a:
Bookmarks i‘\ﬁ 1972-12-26 1953-01-02 1976-11-18 530102/3574 1 1973-05-08 1974-05-05 B N 4%
ER Diagrams iTQ 1964-03-13 1953-01-01 1966-04-02 530101/6391 1 1964-09-03  1965-01-24 A N 3
Scripts 24 |20 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
26 |21 1975-10-14 1953-01-01 1978-01-31 530101/7964 1 1976-05-11 1976-11-29 E J 4.6
gz?? 1969-02-14 1953-01-01 1978-10-06 530101/6523 1 1969-11-28  1970-09-18 C D 3
éi?? 1964-07-11 1953-01-01 1968-12-01 530101/7832 1 1964-07-25 1965-03-01 C v 1iw
5 < >
>0 E L W v 200 |9 200+ & 200 rowls) fetched - Oms ©
CET en Sel:0]0 5 2 |
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https://dbeaver.io/download/
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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
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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

I\ Ir]stitut. _
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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

i
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Cviceni 2/ Task 2

Spusténi prvniho skriptu (skript1.sql) / Run script

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 studia, jména / order by study
« 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?



