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Lekce V — Zanorené dotazy



Another data model

patients — studies m-n => ,mezitabulka" PATIENT_STUDY
studies — sites m-n => , mezitabulka™ STUDIES SITES

studies
study_name Character varying(50) NN
d= study_id Numeric(11,0) NN (PK)
study_title Character varying(255) NN
I
fk_studies_sites_studies
_patieni] study_studies
2
( 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 date of enr e :
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_c '
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Zjistéte pocet pacientti v jednotlivych studiich
How many patients are enrolled in each study
Result: STUDY_NAME, number of patients

Zjistéte pocet pacienti dle pohlavi v jednotlivych studiich
How many patients are enrolled in each study grouped by sex
Result: STUDY_NAME, sex, number of patients

Zjistéte pocet zapojenych pracovist’ do jednotlivych studii
How many sites participate in each study?
Result: STUDY_NAME, number of sites

Vypiste pracovisté zapojena do vice studii
Select all sites, which participate in more than 1 study
SITE, pocet studii

Vypiste vsechny studie a pocet zarazenych pacientti v jednotlivych letech
Select all studies and number of enrolled patients in each year
STUDY_NAME, rok(DATE_OF_ENROLLMENT), pocet pacientd
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Problem Casoveé rady

SELECT s.study_name, to_char(date_of_enrollment, 'yyyy'), count(*)
FROM patient_study ps

JOIN studies s ON ps.study_id = s.study_id

WHERE study_name = 'IKARUS'

GROUP BY s.study id,s.study_name, to_char(date_of_enrollment, 'yyyy')
ORDER BY s.study _name, to_char(date_of_enrollment, 'yyyy')

SELECT * FROM roky

SELECT study_name , a FROM studies s
JOIN roky r ON 1=1

WHERE study_name = 'IKARUS'

ORDER BY s.study name , r.a

SELECT study_name , a, count(ps.patient_id) FROM studies s
JOIN roky r ON 1=1

LEFT JOIN patient_study ps ON ps.study_id = s.study_id
AND to_char(ps.date_of_enrollment, 'yyyy')::integer = r.a
WHERE study_name = 'IKARUS'

GROUP BY s.study_id,s.study _name, r.a

ORDER BY s.study _name, r.a
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Poddotazy SQL / subquery

Zanorené dotazy / Subqueries

« uzavirené v kulatych zavorkach () / enclosed in brackets
- poddotazem je myslen prikaz SELECT

SELECT column + misto ndzvu sloupce

FROM table « misto ndzvu tabulky
WHERE condition | v sekci WHERE

GROUP BY
HAVING
ORDER BY
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Vnoreny dotaz na pozici sloupce musi vratit pravé jeden radek a praveé 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;
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CVICENI:

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

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)
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CVICENI:

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

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;
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Zanoreny dotaz — misto nazvu tabulky

Poddotaz na pozici FROM nahrazuje tabulku. .
V postgreSQL musi byt poddotaz na pozici tabulky VZDY pojmenovan!

Subqguery 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
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Zanoreny dotaz — misto nazvu tabulky

CVICENTI:

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

Create a query, which select list of students registered in more
than 1 subject
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Zanoreny dotaz — misto nazvu tabulky
CVICENI:

Varianta 1 (variant with subquery)

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

WHERE pocet>1;
Varianta 2 (variant with HAVING)

SELECT s.firsthame, s.lasthame, s.uco, COUNT(v.predmet_id)
FROM student s JOIN vyuka v ON s.uco=v.student_uco
GROUP BY s.firstname, s.lastname, s.uco
HAVING COUNT(v.predmet_id)>1
ORDER BY s.firstname;
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Vnoreny dotaz za WHERE

Varianty:
A)
« WHERE sloupec = (SELECT sloupec FROM...
zanoreny dotaz musi vratit pravé 1 radek a 1 sloupec
subguery 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 radkt
subguery must return just 1 column and 0 — n rows

13

Daniel Klime$, Databazové systémy a SQL



14

Vnoreny dotaz za WHERE

Varianty:

C)

« WHERE EXISTS (SELECT * FROM....

« WHERE NOT EXISTS (SELECT * FROM...
zanoreny dotaz mUze vracet libovolny pocet radkt i sloupcti
subguery can return 0 — n rows, columns are irrelevant

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

Daniel Klime$, Databazové systémy a SQL



15

Vnoreny dotaz za WHERE sloupec = (SELECT ...

Varianty:
A)

« WHERE sloupec = (SELECT sloupec FROM...

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

patients);
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Vnoreny dotaz za WHERE sloupec ANY/IN/ALL

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);
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Vnoreny dotaz za WHERE EXISTS/NOT EXISTS

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);
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Vnoreny dotaz za WHERE

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 tabl WHERE NOT EXISTS (

SELECT * FROM student tab2
WHERE tab2. birthdate > tab1l. birthdate);

Pozor na NULL hodnoty !
Beware of NULLs in data

Task: Prepiste na nejstarsi studenty / rewrite queries to oldest students
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Subdotazy SQL - Vnoreny dotaz za WHERE

Task:
VlypiSte seznam studentdl, ktefi nemaji registrovany zadny predmét.

Select all students, who have no registered subject
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Subdotazy SQL - Vnoreny dotaz za WHERE

CVICENI:

VlypiSte seznam studentl, ktefi nemaji registrovany zadny predmét.

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

WHERE s.uco=v.student_uco

)

Daniel Klime$, Databazové systémy a SQL
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Cviceni/ Task
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Cviceni

Najdéte vSechny ucitele, kteri nevyucuji zadny predmét.

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

WHERE u.teacher_uco=p.teacher_uco);
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Cv

iceni

Vypiste vSechny studenty, kteri maji zapsany pfedmet 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);
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Cv

iceni

Vypiste vsechny studenty, ktefi maji zapsany predmet 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);
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Cv

iceni

Vypiste vsechny studenty, kteri maji zapsany pfedmet 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);

Daniel Klime$, Databazové systémy a SQL



26

Cv

iceni

Vypiste vsechny studenty, ktefi maji zapsany predmet 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);
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Cv

iceni

VlypiSte vSechna pracoviste, ktera v roce 2010 nezaradila do studie zadného
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
);

Daniel Klime$, Databazové systémy a SQL



28

Cv

LI 4 y

iceni

Vlypiste 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
)i
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Cv

iceni

Vlypiste vSechna pracoviste, ktera zaradila pacienta naposledy v roce 2010.

2) SELECT s.site, s.site_id,
MAX(EXTRACT(YEAR FROM ps.date_of_enrollment)) 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_enroliment))=2010;
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Cv

iceni

Najdéte predméty, kam se prihlasil alespon jeden student (muz) a vypiste
celkovy pocet prihlasenych studentd.

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 = 'muz' AND v.predmet_id=v2.predmet_id

)
GROUP BY predmet_id;
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Homework

Zjistéte pocet pacientl v jednotlivych studiich po pracovistich a dle pohlavi
STUDY_NAME, SITE, SEX, pocet pacient(
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