Deklarativni IO — shrnuti minulé prednasky

— Existuj1 nasledujici typy omezeni:
« NOT NULL
» UNIQUE Key
e PRIMARY KEY
e FOREIGN KEY
 CHECK

— Pro zobrazeni vSech definic a nazvu IO se pouZije dotaz na
pohledy data dictionary (USER_CONSTRAINTS,
USER_CONS_COLUMS, ..)



Program prednasky:

» oSetfeni IO pomoci triggeru

e proceduralni oSetreni 10

e bezpecCnost dat
pohledy
uzivatelska schémata a privilegia
databazoveé role

e transakCnil zpracovani



Proceduralni IO — na straneé serveru

* muZeme vyuzit rozSifeni funkcionality DB stroje
0 ulozené programove jednotky a triggery

 priklady — Oracle, Postgresql

» procedury, funkce, baliky (packages), triggery

o slozitéjsi IO Ize implementovat pomoci triggeru
e priklad — Oracle, jazyk PL/SQL



Triggery

 PL/SQLvazany na konkrétni objekt (tabulku)
a akci (insert, update, delete, ...)

e Triggery — databazové a aplikacni



Databazovy trigger -
Application

priklad

SQL> INSERT INTO EMP

2 .. .

EMP table 1
EMPNO | ENAME JoB SAL
7838 | KING PRESIDENT 5000
7698 | BLAKE MANAGER 2850
7369 | SMITH CLERK 800
7788 | scoTT ANALYST 3000

CHECK_SAL trigger

J\/



Triggery - vlastnosti

casovani

— nad tabulkou: BEFORE, AFTER

— nad pohledem: INSTEAD OF
udalost: INSERT, UPDATE, or DELETE
jmeno objektu
typ triggeru: Row nebo statement
omezujici podminka: When
telo triggeru tvori PL/SQL blok



posloupnost spusténi triggeru

DML prikazj se tyka pouze jednoh radku.

DML Statement

SQL> INSERT INTO dept (deptno, dname, 1loc)
2 VALUES (50, '"EDUCATION', 'NEW YORK');

Triggering Action
>~ BEFORE statement trigger
DEPTNO|DNAME LOC
10/ ACCOUNTING | NEW YORK
20| RESEARCH DALLAS
30| SALES CHICAGO

40 OPERATIONS | BOSTON

>~ BEFORE row trigger
>~ AFTER row trigger

s> AFTER statement trigger

50| EDUCATION EW YORK




Posloupnost spousténi triggeru

DML prikaz ovlivni vice radka.

SQL> UPDATE emp
2 SET sal = sal * 1.1
3 WHERE deptno

30;

>~ BEFORE statement trigger

EMPNO | ENAME DEPTNO
7839 | KING 30
7698 | BLAKE 30
7788 SMITH/ \ 30

\/—\/
\/w

BEFORE row trigger

AFTER row trigger
BEFORE row trigger
AFTER row trigger
BEFORE row trigger
AFTER row trigger

>~ AFTER statement trigger




Trigger - syntaxe

CREATE [OR REPLACE] TRIGGER trigger_name
timing
eventl [OR event2 OR event3]
ON table_name
trigger_body




Priklad triggeru

SQL> CREATE OR REPLACE TRIGGER secure_emp
2 BEFORE INSERT ON emp

3 BEGIN

4 IF (TO_CHAR (sysdate,'DY') IN ('SAT','SUN')) OR

5 (TO_CHAR(sysdate, 'HH24') NOT BETWEEN

6 '08' AND '18')

7 THEN RAISE_APPLICATION_ERROR (-20500,

8 'You may only insert into EMP during business hours.');
9 END IF;

10 END;

11 /




Chovani triggeru

SQL> INSERT INTO emp (empno, ename, deptno)
2 VALUES (7777, 'BAUWENS', 40);
INSERT INTO emp (empno, ename, deptno)

*

ERROR at line 1:

ORA-20500: You may only insert into EMP during normal hours.
ORA-06512: at "A USER.SECURE_EMP", line 4

ORA-04088: error during execution of trigger
'A_USER.SECURE_EMP'




Proceduralni IO na strane serveru —
alternativa k pouziti triggeru

zalozeno na proceduralnim rozsireni

kod je skryt v procedurach na serveru

procedury hlidaji (slozitéjsi) 10

aplikace pracuje jako ,,front — end*

DML je nahrazeno volanim procedur

dotazy se realizuji nad pohledy

aplikace pristupovych prav a roli

Poznamka: Existuji i jine alternativy
architektury IS, které tuto problematiku resi.



Procedura - syntaxe

CREATE [OR REPLACE] PROCEDURE procedure_name
[ (parameterl [model] datatypel,
parameter2 [mode2] datatype2,

. o)
IS|AS

PL/SQL Block;




Priklad — pouziti procedur

e vyrobime procedury pro

vlozeni / zmeénu / smazani produktu
e procedury pozdeji sdruzime do baliku (package)
e pro Ctenl vytvorime pohledy

e pomocl SQL DCL zajistime bezpecnost aplikace



Entity Relatlonshlp Diagram

i EMP_HISTORY
EMP #EMFID

# EMPHO o MAME

o EMAME o TITLE

o JOB -I TOAT E_[:] T

o HIREDATE *DEPTID

CUS TGMER

PRICE

#ITEMID

o STOFRICE
IINFRICE

DEPT
#ODEFPTHO
o OMAME
ORD 0 LOC

# ORDID

o ORDERDATE

I'."] [I'.'I] FI LJ.';'.J-._J | : @ v | .II.II. L :: . o I:_I E ,:_:, [_:, F” F'
FDATE &l

BORDER

#BORDER_CODE _ T |N‘{ENTI(?N

o M) I, - #INVENTION_ID
WEMNTION

nation_code _ MTOR




Create or Replace Procedure
DEL_PROD(v_Prodld PRODUCT.PRODID%Type)
As
Begin
Delete PRODUCT Where Prodid = v_Prodid;
If Sql%NotFound Then
Raise_Application_Error
(-20203, 'Vyrobek zadaneho cisla '||v_Prodid||' neexistuje");
End If;
End DEL_PROD;
/



Create or Replace Procedure
UPD_PROD(v_Prodid PRODUCT.PRODID%TYype,
v_Descrip PRODUCT.DESCRIP%Type)
As
Begin
Update PRODUCT
Set DESCRIP = v_Descrip
Where Prodid = v_Prodid;
If Sql%NotFound Then
Raise_Application_Error
(-20203, 'Vyrobek zadaneho cisla '||v_Prodid||' neexistuje");
End If;
End UPD_PROD;
/



Create or Replace Procedure
ADD_PROD(v_Prodld PRODUCT.PRODID%TYype,
v_Descrip PRODUCT.Descrip%Type)
As
Cons_vio Exception ;
Pragma Exception_Init (Cons_vio, -1);
begin
Insert Into PRODUCT (Prodid, Descrip)
Values(v_ProdId, v_Descrip);
Exception
When Cons_vio Then
Raise_Application_Error
(-20203,'Zadane cislo ma jiz jiny vyrobek');
End ADD_PROD;
/



Create or Replace Package Prod_Pack

-- specifikace modulu

As

Procedure ADD_PROD( v_Prodid PRODUCT.PRODID%TYype,
v_Descrip PRODUCT.Descrip%Type);

Procedure UPD_PROD(v_Prodid PRODUCT.PRODID%Type,

v_Descrip PRODUCT.DESCRIP%Type);

Procedure DEL._PROD (v_Prodld PRODUCT.PRODID%Type);

End Prod_Pack;

/

Create or Replace Package Body Prod_Pack

As

Procedure ADD_PROD( v_Prodid PRODUCT.PRODID%TYype,
v_Descrip PRODUCT.Descrip%Type)

Is
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ProcC pouzivat pohledy?

— Pro omezeni pristupu do databaze
— Pro zjednodusSeni sloZitych dotazu

— Pro prezentaci riznych pohledii na stejna data



Vytvareni pohledu

— Do prikazu CREATE VIEW miuiZete vloZit
poddotaz.

CREATE [OR REPLACE] [FORCE|NOFORCE] VIEW pohled
[ (alias[, alias]...)]

AS poddotaz

[WITH CHECK OPTION [CONSTRAINT omezeni]]

[WITH READ ONLY]

— Poddotaz muZe obsahovat komplexni syntaxi
SELECT.

— Poddotaz nemuze obsahovat klauzuli ORDER
BY.



Vytvareni komplexniho pohledu

Komplexni pohled obsahuje skupinove funkce,
spojenl, vyrazy atd. 7 principu veci
nepodporuje DML. Lze ale pouzit INSTEAD-
OF triggery.

SQL> CREATE VIEW dept_sum_vu
2 (name, minsal, maxsal, avgsal)
3 AS SELECT d.dname, MIN(e.sal), MAX(e.sal),
4 AVG(e.sal)
5 FROM emp e, dept d
6 WHERE e.deptno = d.deptno
7 GROUP BY d.dname;

View created.




Dotaz na pohled

SEIFPIIS

USER_VIEWS
EMPVUA0




Rizeni prlstupu uzivatelu

‘
g

Administrator ‘\\.

databaze .i

UZivatelé




Prava

Zabezpeceni databaze
zabezpeceni systému
zabezpeceni dat

Systémova prava: ziskani pristupu do
databaze

Objektova prava: manipulace s obsahem
objektl databaze

Schéma: sada objektl, jako jsou tabulky,
pohledy a sekvence



Systemova prava

Administrator databaze ma systémova prava
vysoke urovne.

vytvareni novych uzivatelu
odstranovani uzivatelu
odstranovani tabulek
zalohovani tabulek



Systémova prava uzivatele

Jakmile je uzivatel vytvoren, administrator mu
muze pridélit specificka systémova prava.

GRANT pravo [, pravo...]
TO uzZivatel [, uZivatel...];

Tvurce aplikace méa nasledujici systémova
prava:

CREATE SESSION

CREATE TABLE
CREATE SEQUENCE
CREATE VIEW
CREATE PROCEDURE



Pridelovani systémovych prav

Admistrator miZe ptidélit uZivateli specificka
systémova prava.

SQL> GRANT create table, create sequence, create view
3 TO scott;
Grant succeeded.



Objektova prava

Objektova prava se lisi objekt od objektu.
Vlastnik ma k objektu vSechna prava.

Vlastnik muze pridélit ur€ita prava ke svému
objektu.

GRANT objektové pravo [(sloupce)]
ON objekt
TO {uzivatel|role|PUBLIC}

[WITH GRANT OPTION];




Pridelovani objektovych prav

Pridélime prava dotazu pro tabulku

SQL> GRANT select

2 ON emp

3 TO sue, rich;
Grant succeeded.

Pridélime prava pro aktualizaci urcitych
sloupcu uzivatelum a rolim.

SQL> GRANT update (dname, loc)
2 ON dept
3 TO scott, manager;
Grant succeeded.




Pouziti klicovych slov
WITH GRANT OPTION a PUBLIC

Umoznime uzivateli predavat prava dale.

SQL> GRANT select, insert
2 ON dept
3 T0 scott
4 WITH GRANT OPTION;
Grant succeeded.

Umoznime vSem uzivatell provadét dotazy v
tabulce DEPT uzivatele Alice.

SQL> GRANT select
2 ON alice.dept
3 TO PUBLIC;
Grant succeeded.
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Vytvareni role

SQL> CREATE ROLE manager,
Role created.

SQL> GRANT create table, create view
2 to manager;
Grant succeeded.

SQL> GRANT manager to BLAKE, CLARK,;
Grant succeeded.



Prava a role - shrnuti

CREATE USER Umoznuje administratoru vytvorit uzivatele
GRANT UmozZiiuje uzivateli pFidélit jinym uzZivatelim
prava pro pristup ke svym objektim
CREATE ROLE Umoznuje administratoru vytvorit
sadu prav
ALTER USER Umoziuje uzivatelim ménit jejich hesla
REVOKE Odnima uzivatellim prava pro objekt




Rizeni transakci — piikazy COMMIT a
ROLLBACK

COMMIT a ROLLBACK zajistuji konzistenci dat.

Uzivatel vidi zménéna data pouze v relaci (session),
ve které je ménil.

Seskupeni logicky souvisejicich operaci.

Implicitni commit :
DDL prikaz (CREATE, ... ).
DCL pfikaz ( GRANT, REVOKE ).
Normalni ukonceni klienta (SLQ*'Plus.

Implicitni rollback — abnornalni ukonceni
klienta



Cas

Rizeni transakce

COMMIT

Transakce

SAVEPOINT A

INSERT

SAVEPOINT B

ROLLBACK
to SAVEPOINT B

ROLLBACK
to
SAVEPOINT A

ROLLBACK



Implemtace konzistentiho ¢teni

UPDATE employee

SET salary = 7000 >
L‘. WHERE 1last_name = ‘Fay'; Elatak
/ ocks
Rollback
uzivatel A segments
Changed
SELECT * - and
FROM userA.employee; gggraHQEd
d f “Old” data
before
- change

uzivatel B



vystup Time

24000

24000

34000

Konzistentni Cteni - priklad

tl

t2

SELECT
WHERE

SELECT
WHERE

SELECT
WHERE

Session 1 Session 2

salary FROM employee
last_name='King';

UPDATE employee
SET salary=salary+10000
WHERE last_name='King';

salary FROM employee
last_name='King';

COMMIT;

salary FROM employee
last_name='King';



Viastnosti transakci

e Atomicity

eConsistency
*Independence (Isolation)
*Durability
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