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Another data model

patients — studies m-n => mezitabulka“ PATIENT _STUDY
studies — sites m-n => ;mezitabulka® STUDIES SITES

studies

fk_studies_sites_studies

d= study_id

Character varying(50)
Numeric(11,0)
Character varying(255)

study_name

study_title

NN
NN (PK)
NN

_patieni] study_studies

R
( studies_sites | ( patient_study
d= study_id Numeric(11,0) NN (PFK) d= patient_id Character varying(15) NN (PFK)
d= site_id Numeric(11,0) NN (PFK) d= study_id Numeric(11,0) NN (PFK)
d= study_site Numeric(11,0) (FK)
fk_stuﬁes_sites_sites
fk_patient_study_sites ‘6|’
| $ ___________ _patient_study_patients
sites patients
site Character varying(255) NN d= patient_id Character varying(15) NN (PK)
d= site_id Numeric(11,0) NN (PK) date_of_birth

Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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oM iz Poddotazy SQL / subquery

AW

Zanorené dotazy / Subqueries
 uzaviené v kulatych zavorkach () / enclosed in brackets
« poddotazem je mySlen pfikaz SELECT

SELECT column
FROM table
WHERE condition

GROUP BY
HAVING
ORDER BY

fﬁw {:ﬁ; @) @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL

* misto nazvu tabulky
v sekci WHERE
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Vnoreny dotaz na pozici sloupce musi vratit prave jeden radek a
prave jeden sloupec!
This type a subquery must return just one row and one column

SELECT COUNT(student_uco),
(SELECT COUNT (*) FROM student)
FROM vyuka;

SELECT COUNT((patient _id),
(SELECT COUNT (*) FROM patients)
FROM patient_study;

MW@ ®  Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 4



CVICENI:

Napiste dotaz, ktery vrati seznam vSech studentd,
pocet jejich registrovanych predmétu
a kolik je to procent ze vSech dostupnych predmétu.

Create a query, which return a list of all students with number their
registered subjects and compute percent from all subjects (= all
rows from table predmet)

@@  Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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CVICENI:

Napiste dotaz, ktery vrati seznam vSech studentd,
pocet jejich registrovanych predmétu
a kolik je to procent ze vSech dostupnych predmétu

SELECT s.uco, COUNT(v.predmet _id),
ROUND(100.0 * (COUNT(v.predmet_id)) /
(SELECT COUNT(*) FROM predmet) )

FROM student s LEFT JOIN vyuka v

ON s.uco=v.student_uco

GROUP BY s.uco;

&

il @) @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 6
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Poddotaz na pozici FROM nahrazuje tabulku. §
V postgreSQL musi byt poddotaz na pozici tabulky VZDY
pojmenovan!

Subquery instead of a name of the table must have a
name/acronym

SELECT COUNT(*) FROM (
SELECT study _id, COUNT(patient_id)
FROM patient_study GROUP BY study id
) sub

| fﬁw %:ﬁ; ff@ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 7



oooOooOnno
‘lc;rc*“MUr

o MASARYKOVA UNIVERZITA

: IBA ~ INSTITUT BIOSTATISTIKY A ANALYZ Zanoi"eny dotaz - misto nazvu tabulky

DDDDDDDDD

L -
o W

CVICENI:

Napiste dotaz, ktery vrati seznam studentu, ktefi jsou registrovani
do vice nez jednoho predmétu.

Create a query, which select list of students registered in more than
1 subject

Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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CVICENI:

Varianta 1 (variant with subquery)

SELECT * FROM (
SELECT s.firstname, s.lasthame, s.uco, COUNT(v.predmet_id) pocet
FROM student s JOIN vyuka v ON s.uco=v.student_uco
GROUP BY s.firsthame, s.lastname, s.uco) sub

WHERE pocet>1;

Varianta 2 (variant with HAVING)

SELECT s.firstname, s.lasthame, s.uco, COUNT(v.predmet _id)
FROM student s JOIN vyuka v ON s.uco=v.student_uco
GROUP BY s.firsthname, s.lastname, s.uco
HAVING COUNT(v.predmet_id)>1
ORDER BY s.firstname;

e,



JBA Weursiosansty aavaz - VNOFeny dotaz za WHERE

Varianty:
A)
« WHERE sloupec = (SELECT sloupec FROM...
zanoreny dotaz musi vratit prave 1 radek a 1 sloupec
subquery must return just 1 row and 1 column

B)

« WHERE sloupec = ANY (SELECT sloupec FROM...

 WHERE sloupec IN (SELECT sloupec FROM ...

« WHERE sloupec > ALL (SELECT sloupec FROM ...
zanoreny dotaz musi vratit 1 sloupec a libovolny pocet radki
subquery must return just 1 column and 0 — n rows

m e e
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Varianty:

C)

« WHERE EXISTS (SELECT * FROM....

« WHERE NOT EXISTS (SELECT * FROM...
zanoreny dotaz muze vracet libovolny pocet radku i sloupcu
subquery can return O — n rows, columns are irrelevant

Zanorene dotazy se obvykle propojuji s nadrazenym dotazem
pomoci podminky v sekci WHERE
Subqueries usually contain a parent-related condition after WHERE

hfﬁw %:ﬁ; ff@ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 11
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Varianty:
A)

 WHERE sloupec = (SELECT sloupec FROM...

Example:
SELECT * FROM patients
WHERE date_of birth = (SELECT MAX(date_of_birth) FROM patients);

W @ & | Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL
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Varianty:
B)

« WHERE sloupec = ANY (SELECT sloupec FROM...
« WHERE sloupec IN (SELECT sloupec FROM ...
« WHERE sloupec > ALL (SELECT sloupec FROM ...

Example:
SELECT * FROM student
WHERE uco = ANY (SELECT student_uco FROM vyuka WHERE

predmet_id=10);

SELECT * FROM student
WHERE uco IN (SELECT student_uco FROM vyuka WHERE

predmet_id=10);

LAl vy o
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Varianty:

C)
- WHERE EXISTS (SELECT * FROM....
« WHERE NOT EXISTS (SELECT * FROM...

Example:

SELECT * FROM student s

WHERE EXISTS (SELECT * FROM vyuka v
WHERE predmet_id=10

AND s.uco=v.student_uco);

= W 0 & | Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL 14
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Nejmladsi student/ youngest student:

SELECT * FROM student WHERE birthdate = (
SELECT MAX(birthdate) FROM student);

SELECT * FROM student WHERE
birthdate >= ALL (
SELECT birthdate FROM student);
SELECT * FROM student tab1 WHERE NOT EXISTS (

SELECT * FROM student tab2
WHERE tab2. birthdate > tab1. birthdate);

Pozor na NULL hodnoty !
Beware of NULLs in data

Task: Prepiste na nejstarsi studenty / rewrite queries to oldest students

LAl vy o
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Task:
Vypiste seznam studentu, ktefi nemaji registrovany zadny predmeét.

Select all students, who have no registered subject

B W®®  Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 16
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- Vnoreny dotaz za WHERE
B VA

CVICENI:

Vypiste seznam studentu, ktefi nemaji registrovany zadny predmeét.

SELECT * FROM student s
WHERE NOT EXISTS (
SELECT * FROM vyuka v

WHERE s.uco=v.student_uco

);

= W 0 & | Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL 17
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CVICENI

f,"‘: @(@ @‘ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 18



Najdéte vSechny ucitele, kteri nevyucuji zadny predmet.

SELECT all teachers, who teach no subject

a's'a: @(@ @‘ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 19
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Najdéte vSechny ucitele, kteri nevyucuji zadny predmet.

SELECT * FROM teacher u
WHERE NOT EXISTS (
SELECT * FROM predmet p

WHERE u.teacher_uco=p.teacher_uco);

fB'A—" {@}(@ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 20
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Vypiste vSechny studenty, ktefi maji zapsany pfredmet Databaze v
biomediciné i Cernou magii. (predmet _id 1 a 10)

Select all students, who have registered subjects predmet id =1
and 10 - both

T
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Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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Vypiste vSechny studenty, ktefi maji zapsany pfredmet Databaze v
biomediciné i Cernou magii. (predmet _id 1 a 10)

Varianta 1
SELECT * FROM student s
WHERE EXISTS (SELECT * FROM vyuka v
WHERE s.uco=v.student_uco AND predmet_id=1)
INTERSECT
SELECT * FROM student s
WHERE EXISTS (SELECT * FROM vyuka v
WHERE s.uco=v.student_uco AND predmet_id=10);

| fﬁw %:ﬁ,,s @‘ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 22
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Vypiste vSechny studenty, ktefi maji zapsany pfredmet Databaze v
biomediciné i Cernou magii. (predmet _id 1 a 10)

Varianta 2)
SELECT * FROM student s
WHERE EXISTS (SELECT * FROM vyuka v
WHERE s.uco=v.student_uco AND predmet_id=1)
AND EXISTS (SELECT * FROM vyuka v
WHERE s.uco=v.student_uco AND predmet_id=10);

= W 0 & | Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL 23
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Vypiste vSechny studenty, ktefi maji zapsany pfredmet Databaze v
biomediciné (predmet_id 1), ale nemaji zapsanou Cernou magii
(predmet_id 10).

Select all students, who have registered subjects predmet id =1
but not predmet id =10

Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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Vypiste vSechny studenty, ktefi maji zapsany pfredmet Databaze v
biomediciné (predmet_id 1), ale nemaji zapsanou Cernou magii
(predmet_id 10).

Varianta 1)
SELECT * FROM student s
WHERE EXISTS (SELECT * FROM vyuka v

WHERE s.uco=v.student_uco AND predmet_id=1)
INTERSECT

SELECT * FROM student s
WHERE NOT EXISTS (SELECT * FROM vyuka v
WHERE s.uco=v.student_uco AND predmet_id=10);

| - W o0 & | Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL 25
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Vypiste vSechny studenty, ktefi maji zapsany pfredmet Databaze v
biomediciné (predmet_id 1), ale nemaji zapsanou Cernou magii
(predmet_id 10).

Varianta 2)
SELECT * FROM student s
WHERE EXISTS (SELECT * FROM vyuka v

WHERE s.uco=v.student_uco AND predmet_id=1)
AND NOT EXISTS (SELECT * FROM vyuka v

WHERE s.uco=v.student_uco AND predmet_id=10);

T i} ;‘:ﬁj oo &
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Vypiste vSechna pracoviste, ktera v roce 2010 nezaradila do studie
zadného pacienta.

Select all sites, which had no enrolled patient in year 2010

f,'; @(@ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 27
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Vypiste vSechna pracoviste, ktera v roce 2010 nezaradila do studie
zadneho pacienta.

SELECT * FROM sites s
WHERE NOT EXISTS (
SELECT * FROM patient_study ps
WHERE EXTRACT(YEAR FROM date_of enroliment)=2010
AND ps.study_site=s.site id
);

= W 0 & | Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL 28
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Vypiste vSechna pracoviste, ktera zaradila pacienta naposledy v
roce 2010.
Select all sites, which enrolled last patient in 2010

fg.jw @(@ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 29
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Vypiste vSechna pracoviste, ktera zaradila pacienta naposledy v
roce 2010.

1] SELECT * FROM sites s
WHERE EXISTS (
SELECT * FROM patient_study ps
WHERE EXTRACT(YEAR FROM date_of enrollment)=2010
AND ps.study_site=s.site id
)
AND NOT EXISTS (
SELECT * FROM patient_study ps
WHERE EXTRACT(YEAR FROM date_of enrollment)>2010
AND ps.study_site=s.site id
);

| fﬁw %:ﬁ,,s @‘ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 30
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Vypiste vSechna pracoviste, ktera zaradila pacienta naposledy v
roce 2010.

2] SELECT s.site, s.site id,
MAX(EXTRACT(YEAR FROM ps.date_of enroliment)) rok
FROM sites s JOIN patient_study ps
ON s.site id=ps.study_site
GROUP BY s.site, s.site_id
HAVING MAX(EXTRACT(YEAR FROM ps.date_of enrollment))=2010;

(Y & | Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL 31
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Najdéte predmeéty, kam se prihlasil alespon jeden student (muz) a
vypiste celkovy pocet prihlasenych studentu.

Find and select all subjects with minimal one male as student and
add column with all registered students to given subject

fﬁw {:ﬁ; @) @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 32
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Najdéte predmeéty, kam se prihlasil alespon jeden student (muz) a
vypiste celkovy pocet prihlasenych studentu.

SELECT predmet_id, COUNT(*) FROM vyuka v

WHERE EXISTS (
SELECT predmet_id FROM student s2 JOIN vyuka v2
ON s2.uco = v2.student_uco
WHERE s2.sex = 'Zena' AND v.predmet_id=v2.predmet_id

)
GROUP BY predmet _id;

(Y & | Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL 33
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Homework

Zjistéte pocet pacientu v jednotlivych studiich po pracovistich a dle pohlavi
STUDY_NAME, SITE, SEX, pocCet pacientu
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