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*NejvyznamnéjsSi databazové objekty
 Tabulky (tables)
 Pohledy (views)
* Indexy (indexes)
» Sekvence (sequences)
* Procedury (procedures)
* Funkce (functions)

* Triggery (triggers)

Informace o objektech jsou ulozeny v metadatech (systémovych datech) databaze
Pristup k nim je databazové specificky

ORACLE
* systémové tabulky — uzivatelim pouze pro &teni
» metatabulka o metatabulkach — DICTIONARY
« tabulky USER_XXX — objekty vytvorené uzivatelem
« tabulky ALL XXX — objekty pristupné uzivatel
« tabulky DBA XXX — vSechny objekty databaze — pristupné jen administratorovi
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*Schéma = sada databazovych objektu patfici
obvykle jednomu projektu/ podprojektu

ORACLE *PostgreSQL
- Na serveru je 1 databaze * Na serveru je N databazi
el e e -V kazdé databazi je jedno
automaticky své schéma vychozi schema public
« UZivatel vytvari objekty *V kazde databazi je mozne
ve svém schématu vytvaret dalSi schémata

 Uzivatel vytvari objekty
v libovolném schématu,
defaultné v public

* Odkaz na objekt ve schématu: schema.objekt
napr.: student.patients

fﬁw {Ulj (@ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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» Metatabulky USER_TABLES, ALL TABLES, DBA TABLES
* sloupec table_name
* metatabulka TAB
* sloupec thame, tabtype
 Sloupce tabulky - USER_TAB_COLUMNS
 table_name, column_name, data_type
* PostgreSQL (ANSI standard)
* information_schema.tables
* information_schema.columns

DDL prikazy pro manipulaci s tabulkami
« CREATE TABLE
 DROP TABLE
« ALTER TABLE
- RENAME TABLE

| = W 06y & | Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL
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*Pohled = uloZzeny SQL dotaz
*Pracuje se s nim stejné jako s tabulkou
*\/e vétsiné pfipadu je mozny pouze SELECT

« CREATE VIEW v _ukazka AS
SELECT ps.patient_id, study name FROM patient_study ps, studies s
WHERE ps.study id = s.stud y id

SELECT study _name, count(*) FROM v_ukazka
GROUP BY study name

DDL pro pohledy:
CREATE OR REPLACE VIEW AS

DROP VIEW
ORACLE metadata PostgreSQL/ANSI
* user_views, tab * information_schema.views

| fﬁw é:ﬁﬂ@‘ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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*Indexy jsou obdobou kartoteky
« Umoznuji rychlejSi vyhledavani zaznamu ve velkych tabulkach
* Urychluji SELECT dotazy, zpomaluji INSERT, UPDATE, DELETE

* Indexy se vytvafi nad jednim nebo vice sloupci tabulky
» Standardné nad primarnim klicem a cizimi klici
 Dale nad sloupci, které se Casto pouzivaji za WHERE

*DDL pro indexy ORACLE metadata
« CREATE INDEX Luser indexes
 DROP INDEX ind

* ALTER INDEX

fﬁw %:ﬁ,,s @‘ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL



r‘l.';r‘\:'j’ MLlr
B MASARYKOVA UNIVERZITA ]
““IBA"~ INSTITUT BIOSTATISTIKY A ANALYZ Sekvence

on
o

*Sekvence generuji za vSech okolnosti unikatni Cisla — posloupnost
 Pouziti pro primarni klice pfi insertech novych fadku

« SELECT jmeno_sekv.NEXTVAL from DUAL
« SELECT jmeno_sekv.CURRVAL from DUAL

» Kazdé zavolani NEXTVAL vrati dalSi Cislo v posloupnosti bez ohledu
na transakce
Pri neuspesném pouziti vygenerovaného ID vznikaji “diry” v posloupnosti

*ORACLE DDL
« CREATE SEQUENCE
« DROP SEQUENCE

* ALTER SEQUENCE
* ORACLE metadata *PostgreSQL/ANSI
* user_sequences * information_schema.sequences

fﬁm %:Ulj {@‘ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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Ulozeni vlastnich dat v TrialDB neni klasicky relacni datovy model
Generalizovany model — EAV model — Entity — Attribute - Value

*Klasicky datovy model

ID pacienta

PacientXY 84 186
EAV model
Pacient Otazka Hodnota
PacientXY Hmotnost 84
PacientXY Vyska 186

V datovém modelu TrialDB — rozpracované pro jednotlivé datove typy

- _} @, @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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Hlavicka
formulare

Hlavicka
skupiny

(EAV INT |
SUBHEADER_ID (PFK)
QUESTION_ID (PFK)

Vlastni data

TRIALDB - datovy model

EVENT_HEADER

HEADER_UID (PK)
STUDY_ID (FK)
PATIENT ID {FK)
CLUSTER_ID (FK)
USER_CREATED (FK)
USER_LASTMODIFIED (FK)

|

EVENT_SUBHEADER

=< — —— 7 TT|CLUSTER_ID (PK)

o)

CLUSTERS

SUBHEADER_ID (PK)
HEADER_UID (FK)
QUESTION_GROUP_ID (FK)

QUESTION_GROUPS

= — — =

QUESTION_GROUP_ID (PK)
USER_ID (FK)

EAV_MEMO

SUBHEADER_ID (PFK) ‘
QUESTION_ID (PFK)

(EAV_STRING |

SUBHEADER_ID (PFK) |
QUESTION_ID (PFK)

([EAV_DATE

(EAV_REAL

SUBHEADER_ID (PFK)
QUESTION_ID (PFK)

SUBHE}-‘\DER 1D (PFK)
OUESTION _ID (PFK)

?
\

N/

QUESTIONS

QUESTION_ID (PK)
DISCRETE_VALUE_GROUP |
LAB_TEST_ID (FK)

USER_ID (FK)

D (FK)

Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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*Tabulka EVENT_HEADER — 1 fadek = 1 vyplnény formular

EVENT_HEADER

HEADER_UID (PK) . _ : z ’ ry G
STonY B (P HEADER_UID — primarni kliC, generovany

PATIENT _ID (FK) « STUDY_ID — kliC ke studii/registru

CLUSTER 1D (FK - PATIENT _ID — kli¢ k pacientovi

DATE_COLLECTED

VERIFIED « PHASE ID — kli€ k fazi
e « CLUSTER_ID — Kli¢ k popisu formulafe
DATETIME_LAST_MODIFIED  DATE_COLLECTED - datum vyplnéni formulare

USER_CREATED (FK)
USER_LASTMODIFIED (FK) e DATETIME LAST MODIFIED
LOCKED — . . Y e
LOCKED_DATETIME datum posledni zmény dat ve formulafi
FORM _IDENT

FORM _IDENTZ2

FORM _IDENT3
FORM_IDENT4
IMPORT_ID
PAID_DATETIME
PARENT HEADER_UID
CHILD_HEADER_TEXT

fﬁ'" {ﬁ; @3 @ Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL
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Tabulka EVENT_SUBHEADER
————

EVENT_SUBHEADER

SUBHEADER 1D (PK) « EVENT _SUBHEADER - 1 radek = 1 vyplnéna skupina otazek

HEADER_UID (FK)
QUESTION_GROUP_ID (FK)

REPEAT_INSTANCE « SUBHEADER _ID — primarni kli¢, generovany

STARTOF EVENT -« HEADER_UID — kli& k vypln&nému formulafi

NSTANCE. LABEL (EVENT_HEADER) | ,
D e LAST MODIFIED * QUESTION_GROUP_ID - kli¢ k popisu skupiny otazek
USER_LASTMODIFIED « REPEAT INSTANCE

START OF _EVENT MVBS v L, v . <z
EHN%STF_EGENT_WBS poradové Cislo vyplnéné skupiny na formulafri

Neopakujici se skupina -

A o . v
famneza repeat instance vzdy 0
Menopauza od roku |:|
Osteopordza zjisténa roku Qpakupa Sev§kup1na
Posledni TG pilsfe (oK) 2005 | repeat instance = radek tabulky=
asledn dalere (ro v 7
g =fadek v EVENT_SUBHEADER
flomeniny

RI=1 IEREG R R | | =l | | |2005 | |pfimateny draz. d&j x|
NI | prediokti [ HE =l | | [leve =] | | |2009 | |piiméfeny draz. d&j x|

= Piidatzaznam X Smazatzdznam

’ fg.jw @(@ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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F q
EAV_INT . o . ey
SUBHEADER_ID (PFK) EAV_XXX -1 radek = 1 vlozena hodnota

QUESTION_ID (PFK) « SUBHEADER _ID + QUESTION_ID

gi'LrLé%ME sloZeny primarni kli¢
MVES « SUBHEADER _ID kli¢ ke skupiné (EVENT_SUBHEADER)

° « QUESTION_ID — Kli¢ k definici otazky
 DATETIME — datum a Cas vyplnéni
 MVBS - udaje o pfesnosti i chybé&jici hodnoté
* VALUE - vlastni vyplnéna hodnota

fﬁw {:ﬁ_} f’:@ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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*Najdéte formular bez definované skupiny otazek
*Najdéte formular s nejvétsSim poctem skupin
*Najdéte formular s nejvétSim poctem otazek

*Najdéete nejCastéji pouzivany Ciselnik

fg.n_w {l:il}(@ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL 13
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‘WHERE EXISTS (SELECT * FROM....
« WHERE NOT EXISTS (SELECT * FROM...

* Vlypiste vsechny sloupce tabulky student pro ty studenty,
ktefi maji zapsany predmet Bi5447, ale nemaji zapsan
predmet Bi3030

SELECT * FROM student
WHERE EXISTS
(SELECT * FROM vyuka
WHERE vyuka.predmet_id = 'Bi5447' AND
student.student_uco = vyuka.student_uco
)
AND NOT EXISTS
(SELECT * FROM vyuka
WHERE vyuka.predmet_id = 'Bi3030' AND
student.student_uco = vyuka.student_uco

)

MW  Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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« Kolik vyplnénych desetinnych Cisel obsahuje registr study id =3
 tabulky EAV_REAL, EVENT _HEADER, EVENT _SUBHEADER

*Spojte uvedené tabulky dle klicu — vnitfni spojeni

SELECT * FROM event_header eh, event _subheader es, eav_real er
WHERE eh.header _uid = es.header_uid AND es.subheader _id = er.subheader id

* Pfidejte podminku na konkrétni studii a spocitejte radky

SELECT COUNT(*) FROM event_header eh, event_subheader es, eav_real er
WHERE eh.header uid = es.header_uid AND es.subheader _id = er.subheader _id
AND eh.study id=3

fﬁm %:Ulj {@‘ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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*Kolik téchto hodnot je zapornych?

SELECT COUNT(*) FROM event_header eh, event_subheader es, eav_real er
WHERE eh.header uid = es.header_uid AND es.subheader id = er.subheader id

AND eh.study id = 3 AND er.value <0

*Kolik je to unikatnich otazek (question_id)

SELECT COUNT(distinct question_id)
FROM event_header eh, event_subheader es, eav_real er
WHERE eh.header_uid = es.header_uid AND es.subheader _id = er.subheader id

AND eh.study id = 3 AND er.value <0

fﬁ'" {U; {@ @ Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL
\
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«Jaké jsou prumérné hodnoty a smérodatna hodnota jednotlivych otazek?
(vynechte zaporné hodnoty) — QUESTION_ID + agregacni funkce

SELECT question_id, AVG(value), STDDEV(value), MIN(value), MAX(value)
FROM event_header eh, event_subheader es, eav_real er

WHERE eh.header uid = es.header_uid AND es.subheader _id = er.subheader _id
AND eh.study id =3 and er.value > 0

GROUP BY question_id

*Doplnte k seznamu nazev otazky

SELECT g.question_id, g.question_description, AVG(value), STDDEV(value)
FROM event_header eh, event_subheader es, eav_real er, questions q

WHERE eh.header_uid = es.header_uid AND es.subheader _id = er.subheader id
AND eh.study id = 3 and er.value > 0 AND er.question_id = g.question_id
GROUP BY q.question_id, g.question_description

.
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*\/ypiste hodnoty otazky question_id = 161 (PATIENT _ID, VALUE)
pro vSechny zalozené formulare cluster_id = 65, study id = 3

*Kolik je formularu cluster_id = 65 , study id = 37
SELECT COUNT(*) FROM event_header WHERE study id = 3 AND cluster_id = 65

1) SELECT eh.patient_id, er.value
FROM event_header eh LEFT JOIN
(event_subheader es INNER JOIN eav_real er
ON es.subheader _id = er.subheader_id AND er.question_id = 161)
ON eh.header _uid = es.header _uid
WHERE eh.study _id = 3 AND eh.cluster_id = 65;

2) SELECT eh.patient_id, es.value
FROM event_header eh LEFT JOIN
(SELECT es.header _uid, er.value from EVENT _SUBHEADER es, eav_real er
WHERE es.subheader _id = er.subheader _id AND er.question_id = 161) es
ON eh.header_uid = es.header_uid
WHERE eh.study id = 3 AND eh.cluster_id = 65;

e,
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*Vytvorte z vnoreného dotazu VIEW a prepiste predchozi dotaz s jeho pouzitim

CREATE VIEW subheader_eav

as

SELECT es.header _uid, er.value FROM event_subheader es, eav_real er
WHERE es.subheader _id = er.subheader_id AND er.question_id = 161

SELECT eh.patient_id, es.value

FROM event_header eh LEFT JOIN subheader _eav es
ON eh.header _uid = es.header_uid

WHERE eh.study id = 3 AND eh.cluster_id = 65

| fﬁw %:ﬁ,,s @‘ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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LepsSi varianta umoziujici vyuziti pro libovolnou otazku

CREATE OR REPLACE VIEW subheader _eav

as

SELECT es.header_uid, er.question_id, er.value

FROM event_subheader es, eav_real er
WHERE es.subheader _id = er.subheader id

SELECT eh.patient_id, es.value
FROM event_header eh LEFT JOIN subheader _eav es

ON eh.header _uid = es.header_uid AND es.question id = 161
WHERE eh.study id = 3 AND eh.cluster_id = 65

fﬁ'" {ﬁ, f’:@ @ Autor, Nazev akce Daniel Klime$, Databazové systémy a SQL
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*\/ypiSte hodnoty dvou otazek (161, 27) ve tvaru patient_id, value1, value2
pro vSechny existujici formulare cluster_id = 65 , study id =3

SELECT eh.patient _id, es.value, es2.value
FROM event _header eh

LEFT JOIN subheader _eav es

ON eh.header _uid = es.header_uid and es.question_id = 161
LEFT JOIN subheader _eav es2

ON eh.header _uid = es2.header_uid and es2.question_id = 27
WHERE eh.study id = 3 AND eh.cluster_id = 65

ORACLE varianta:
SELECT eh.patient _id, es.value, es2.value
FROM event_header eh, subheader _eav es, subheader_eav es2
WHERE eh.header uid = es.header_uid(+) and es.question_id(+) = 161

AND eh.header_uid = es2.header_uid(+) and es2.question_id(+) = 27
AND eh.study id =3 AND eh.cluster_id = 65

LAl vy o
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*\ypiste formulare (cluster_id = 65, study id = 3),
které nemaji vyplnény otazky question_id 161, 27
ve tvaru patient_id, header uid

SELECT eh.patient _id, eh.header_uid
FROM event header eh
WHERE eh.study id = 3 AND eh.cluster_id = 65
AND NOT EXISTS
(SELECT * FROM subheader_eav es
WHERE eh.header_uid = es.header_uid AND es.question_id = 161
)
AND NOT EXISTS
(SELECT * FROM subheader_eav es2
WHERE eh.header uid = es2.header_uid AND es2.question_id = 27

)

| fﬁw é:ﬁﬂ@‘ @ Autor, Nazev akce Daniel Klimes, Databazové systémy a SQL
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*VV PosgreSQL databazi importujte dalSi skript

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



