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o [TousaTue 11eI0CTHOCTH 0a3bl JaHHBIX
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MAHHBIX JaHHBIX

[ ] Z[eKJ'IapaTI/IBHLIe OIrpaHUYCHU HEJIOCTHOCTH
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LlenocTHoCTb 6a3bl AaHHbIX

e [[Jenocmuocmo 6aswi dannwix (database integrity)
— 3amuTa 6a3bl JAaHHBIX OT CAHKIIMOHUPOBAHHBIX
MTOJIb30BaTEIICH.

o [Jenocmnocms cmonoya maobauyst — NULL-3HaueHus,
[OTEHIMAJIbHbIE, ICPBUYHBIC M BHEIIHUE KITFOUU

® [Jerocmuocmes mabiuybl — OTPAaHUYCHHS HA 3HAYCHHS
B HECKOJIBKHX CTOJIOIaX OHOM TaOIHIIbI

e [Jenocmuocmov 6a3bi OaHHbIX — OTPAHUICHUS Ha
3HAYCHHS B HECKOJIBKHX CTOJOIAX Pa3sIMYHbIX TaOIIHIl
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Cpeactea obecneyeHust LenoCTHOCTHU
[
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® [lexnapamusnoe oepanuieHue yerocnHocmu
(integrity constraint) — mpeaukar cronbia

[Tpu BBINIOJTHEHHH 3aIIPOCOB CHavala
BHINIONHAETCA onepaTop SQL, mocie vero
npoBepsieTcs 3Ha4eHue npeankara. Ecim oHo
JI0KHO, TO BBITOJTHSIETCS OTKAT.

® Tpuceep (trigger) — xpanumas mpoueaypa,

coObITHs (0OHOBIIEHME KOHKPETHOM TaGIIHIIHI,
BXOJI TIOJIb30BATENSI B CHCTEMY H JIP.).
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Ta0JINIIBI, 3a1aBAEMBII TTPH CO3JAHUH TAOIUIIEI.

aBToMartnyecku BoinonHsemas CYB]I Oracle mpu
HACTYTUICHUH OIPEICICHHOTO MOIh30BATEIEM

,El,eKnapaTM BHbl€ OrpaHn4yeHna ueroCTHOCTU

e NOT NULL
3aIpeT MyCThIX 3HAYCHUH B CTONIOIE TaOIHIIBI

o UNIQUE
3ampeT COBIAIAIONINX 3HAUCHUI B CTONIONE TaOIUIIB

e PRIMARY KEY
3ampeT COBMAMAIONINX U MyCThIX 3HAYCHUH B CTOJIOIE
TaOJIULBI

e FOREIGN KEY

e CHECK
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3alpeT 3HaYeHUH BHEIIHEeTO KIII04a TaOJIHIb], JUIs KOTOPBIX
HET COBINAJAIONINX 3HAUYCHUH CTOJIOIA agpecyeMoii TabnuIbl

3arpeT 3HaYCHUH cTOJI0Ia TaOHIIbI, HAPYIIAIOIINX 33JAHHOE
OrpaHUyYEHHE HAa OJJMH WJIM HECKOJIbKO CTOJIOLIOB TaOIHULIbI

OrpaHndenmne NOT NULL

-- IMeHOBaHHOE orpaHnyeHue LenocTHOCTH cTonbua
CREATE TABLE s (
sid number CONSTRAINT pk_sid PRIMARY KEY,

)

-- HemmeHoBaHHOE orpaHuyeHne LenocTHocTu ctonbua
CREATE TABLE s (

sid number PRIMARY KEY,

sname char(20) NOT NULL,

)

sname char(20) CONSTRAINT nn_sname NOT NULL,
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OrpaHnyenmne UNIQUE
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-- iMeHoBaHHOE OrpaHnyeHne LenocTHOCTM cTonbua
CREATE TABLE s (
sid number CONSTRAINT pk_sid PRIMARY KEY,
sname char(20) CONSTRAINT ung_sname UNIQUE,
)

-- iMeHOBaHHOE OrpaHnyeHne LenocTHOCTM Tabnumubl
CREATE TABLE s (

sid number PRIMARY KEY,

shame char(20),

CONSTRAINT ung_sname UNIQUE (sname));
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OrpaHunyeHne UNIQUE

-- Co3gaHuve Tabnuupi

CREATE TABLE emp (
empno number CONSTRAINT pk_ empno PRIMARY KEY,
sname char(20) CONSTRAINT nn_sname NOT NULL,
areacode char(4),
phoneno char(7),
CONSTRAINT ung_acph UNIQUE (areacode, phoneno));

-- No6aBnexue 3anucen B Tabnuuy
INSERT INTO emp VALUES (1, ‘UBaHos’, ‘3512’, ‘420409’);

INSERT INTO emp VALUES (2, ‘leTtpog’, ‘3512’, NULL); -- MoxHo
INSERT INTO emp VALUES (3, ‘Cupopos’, NULL, ‘420409’);  -- MoxHo
INSERT INTO emp VALUES (4, ‘KoHbkos’, NULL, NULL); -- MoxHo
INSERT INTO emp VALUES (5, ‘Eropos’, ‘3512', ‘420409’); -- Henb3as!
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Kombunaums UNIQUE n NOT NULL

-- Co3gaHuve Tabnuupi

CREATE TABLE emp (
empno number CONSTRAINT pk_empno PRIMARY KEY,
name char(20) CONSTRAINT nn_name NOT NULL,
areacode char(4) NOT NULL,
phoneno char(7) NOT NULL,
CONSTRAINT ung_acph UNIQUE (areacode, phoneno));

-- No6aBnexue 3anucen B Tabnuuy
INSERT INTO emp VALUES (1, ‘UBaHos’, ‘3512’, ‘420409’);

INSERT INTO emp VALUES (2, ‘lNeTtpog’, ‘3512’, NULL); -- Henbas!
INSERT INTO emp VALUES (3, ‘Cupopos’, NULL, ‘420409’);  -- Henb3s!
INSERT INTO emp VALUES (4, ‘KoHbkos’, NULL, NULL); -- Henb3as!
INSERT INTO emp VALUES (5, ‘Eropos’, ‘3512', ‘420409’); -- Henbas!
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OrpaHndenne PRIMARY KEY
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-- imeHOBaHHOE orpaHnyeHmne LenocTHoCTH cTonbua
CREATE TABLE s (
sid number CONSTRAINT pk_sid PRIMARY KEY,
sname char(20) CONSTRAINT nn_sname NOT NULL,
L)

-- ilMeHoBaHHOe orpaHvyeHve LenoCcTHOCTH Tabnuubl
CREATE TABLE s (

sid number,

sname char(20) CONSTRAINT nn_sname NOT NULL,

CONSTRAINT pk_sid PRIMARY KEY (sid));

-- HemmeHoBaHHOe orpaHuyeHne LenocTHocTu cronbua
CREATE TABLE s (

sid number PRIMARY KEY,

sname char(20) NOT NULL, ...);
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OrpaHnyenne FOREIGN KEY

-- imeHOBaHHOE orpaHnyeHne LenocTHoCTH ctonbua
CREATE TABLE sp (
-- OGHOBNATb U YAANATbL 06 bEKT CChINTIKA BHELLHEro KroYa
-- BAMPELWEHO
sid number CONSTRAINT fk_sid REFERENCES s (sid),
pid number CONSTRAINT fk_pid REFERENCES p (pid),
gty number,
CONSTRAINT pk_sidpid PRIMARY KEY (sid, pid));

-- IMeHOBaHHOE orpaHuyeHne LenocTHOCTY Tabnuubl

CREATE TABLE sp (
sid number,
pid number,
gty number,
CONSTRAINT fk_sid FOREIGN KEY (sid) REFERENCES s (sid),
CONSTRAINT fk_pid FOREIGN KEY (pid) REFERENCES p (pid),
CONSTRAINT pk_sidpid PRIMARY KEY (sid, pid));

KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep ‘ 11

OrpaHnyenmne FOREIGN KEY

-- CCbIJIKA HA CEBA
CREATE TABLE emp (
empno number CONSTRAINT pk_empno PRIMARY KEY,
name char(20) CONSTRAINT nn_name NOT NULL,
age number CONSTRAINT nn_age NOT NULL,
mgr number CONSTRAINT fk_mgr REFERENCES emp (empno));

-- o6aBnexue 3anucen B Tabnuuy

INSERT INTO emp VALUES (1, ‘BaHoB’, 45, NULL);  -- MoxHO

INSERT INTO emp VALUES (2, ‘lNeTposg’, 30, NULL);  -- MoxHo

INSERT INTO emp VALUES (3, ‘Cupopos’, 33, 1); -- MoxHo

INSERT INTO emp VALUES (4, ‘Eropos’, 55, 2); -- MoxHo

INSERT INTO emp VALUES (5, ‘XKykos’, 40, 5); -- MOXHO (o 3auem?)
INSERT INTO emp VALUES (6, ‘KoHbkoB’, 25, 10); -- Henbas!
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OrpaHnyenne FOREIGN KEY
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-- OnpepaeneHnvie AeNCTBUI NP yaaneHun obbekTa CCbINKN BHELLIHETO KITlo4a
CREATE TABLE emp (
empno number CONSTRAINT pk_empno PRIMARY KEY,
name char(20) CONSTRAINT nn_name NOT NULL,
age number CONSTRAINT nn_age NOT NULL,
-- KackagHoe ypnanenue
deptno number CONSTRAINT fk_dept
REFERENCES dept (deptno) ON DELETE CASCADE,
-- YctaHoBka B NULL
mgr number CONSTRAINT fk_mgr
REFERENCES emp (empno) ON DELETE SET NULL);
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OrpaHnyenne CHECK

-- OnpepeneHvie pasnuyYHbIx OrpaHNYeHnin
CREATE TABLE emp (
empno number CONSTRAINT pk_empno PRIMARY KEY,
name char(20) CONSTRAINT nn_name NOT NULL
DEFAULT ‘msa HensBeCTHO',
age number CONSTRAINT chk_age
CHECK (age between 18 and 65),
city char(20) CONSTRAINT chk_city
CHECK (city in (‘Mocksa’, ‘Y4enabuHck’, ‘MNepmb’, ‘OMcK’)),
skill number,
CONSTRAINT chk_skill CHECK (skill > age-18)),
accesscode char(8) CONSTRAINT chk_accesscode
CHECK (accesscode = upper(accesscode)) );

KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep ‘ 14

[MpoBepka orpaHN4YeHnn LEeNOCTHOCTH
[

1. Bemonnsiercst oneparop SQL”

2. PesynLTaT BBITTOJIHCHUS IIPOBCPACTCA HA
COOTBETCTBUEC BCEM OTrpaHUYCHUAM LEJIOCTHOCTU.
Ecaun xoTs 656l OJJHO M3 HHUX HEC BBINIOJIHACTCA,
MMPOU3BOAUTCA OTKAT.

* Ilpu BCTaBKe CTPOK MPOIYIIEHHBIE TIOJIS 3aMEHSIOTCS PENPOLECCOPOM
na DEFAULT-3nauenwus.
Kackauble AeHCTBHS pACCMATPHBAIOTCS KAK HEOThEMIIEMAs YaCTh BBIIOIHAEMOTO
oreparopa.
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HobasneHne n nsmeHeHne orpaHNYeHum
[

-- loGaBreHve orpaHnyeHus
ALTER TABLE emp
MODIFY (salary number CONSTRAINT nn_sal NOT NULL);

-- lobaBneHne orpaHyeHnsi, nepemeLleHne «HenpaBuIbHbIX» CTPOK
ALTER TABLE phone_calls
ADD CONSTRAINT ung_acpn UNIQUE (areaco, phoneno)
EXCEPTIONS INTO calls_bad_recs;

ALTER TABLE phone_calls
ADD CONSTRAINT fk_areaco_phoneno
FOREIGN KEY (areaco, phoneno)
REFERENCES clients(areaco, phoneno)
EXCEPTIONS INTO wrong_numbers;
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Tpurrepbl

® Tpueeep (trigger) — ocobast xpaHuMast IPoLEaypa,
aBToMaTHyecku BeimonHsemas CYB]I Oracle mpu
HACTYIJICHUH OIPEJEICHHOTO MOIb30BaTEIEM
COOBITHSA: CO3TAHNE WM MOAU(DHUKAIIHS
YKa3aHHOTO O0BEKTa CXEMBbI, PETUCTPALIUS HITH
BBIXO/I TI0JIB30BaTENsl, MOHTHPOBaHHE 0a3bl
JaHHBIX, ocTaHoB 3k3emMIuiapa CYB/I.

e Tpurrep, B OTIHYHE OT XPAaHUMBIX ITPOLEITYD, HE
MO>KET OBITh BHIIIOJIHEH SIBHO.

e Tpurrep Moxer ObITh peanu3oBad Ha PL/SQL,
Java, C.
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Tpurrepbl

Mpunoxexus Tabnuua t Tpurreps!

[UPDATE t ... ;J? 0

[INSERT INTOt ... f—> o

UPDATE Trigger
begin

INSERT Trigger
begin

DELETE Trigger
begin

[DELETE FROMt ... > | wo——>
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LlenocTHOCTh JaHHBIX

[MpumMeHeHne Tpurrepos
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e Peanuzaius ClI0XHbIX OTpaHUYEHUN ETOCTHOCTH
Y TIPaBHJI IIPEIMETHOMN 00J1acTH.

e Peanusanus orpaHu4eHuil CCbIIOUHON
IIEJIOCTHOCTH B CIy4ae pacupeaeseHHON 0a3bl
JTAHHBIX.

e Ayaut, cOop ¥ MyOJIMKAIsI CTATUCTUKH O
BBITIOJTHEHHH onepaTtopoB SQL, goctyrme k
TaOJIUIAM U JIP. COOBITHSIX.

o CuHXpOHHAs perIuKanus TaoIu.

e Momnukanus JaHHBIX B 0a30BBIX Ta0IHIIAX
HEOOHOBJISIEMBIX MPEICTABICHHM.
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YacTtu Tpurrepa

[CREATE OR REPLACE TRIGGER check_weight | Baroaosox
\ BEFORE INSERT OR UPDATE ON SP |lcosurmne
‘ WHEN new.qty > old.qty HOrpanlenue
FOR EACH ROW Teno
DECLARE
p_weight, total_weight number;
BEGIN

select weight into p_weight from P where pid = :new.pid;
total_weight = :new.qty * p_weight;
if total_weight > 1500 then
raise_application_error(-20601, 'Owwbka!);
end if;
END;
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Tunbl Tpurrepos

o Tpueeep cmpoku 3aIlyCKaeTCs KXABII pa3 IpH HACTYIUICHUH
COOBITHS TPHTTEDA.

o Tpueeep cobbimus 3amyCKaeTcst OAUH pa3 PH HACTYIICHUH
COOBITHS TPHTTEDA.

o Tpuceep BEFORE/AFTER 3amyckaercst 10/10CII€ HACTYIUICHHS
COOBITHS TPHTTEDA.

o Tpueeep kombunuposanno2o muna — tpurrep crpoku BEFORE,
tpurrep coosrtiss BEFORE u t.11.

o Tpueeep INSTEAD-OF ucnonb3yercs 1 Moguukany 6a30BbIX
Ta0JIHI HEOOHOBIISIEMbIX IPEACTABICHUIT

o Tpueeep cucmemHno2o cobbimus — CTapT, OCTAHOB IK3EMILLIPa
CVYB/], ommbdka cepBepa.

o Tpueeep nonb306amenbcko20 cobbIMisA — HAYANI0 U 3aBEPIICHUE
ceccun, BEFORE/AFTER CREATE/ALTER/DROP <o0bekTa
CXEMBI>.
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BbinonHeHne Tpurrepos

1. Bemomuuts Bce BEFORE-Tpurreps! coobITHs

2. uka a5 Kaxa0i M3MEHEeHHOU TPUTTEPOM
CTPOKH

1. Bomoanuts Bce BEFORE-Tpurreps! crpoku

2. 3a0I0KMPOBATh U U3MEHHUTh CTPOKY, BHIIIOIHUTh
HPOBEPKY OrPaHMYCHHUHN LIEITOCTHOCTH

3. Bemomauts Bce AFTER-Tpurreps! ctpokn

3. BeimoaHuTh OTJIOKCHHYIO IPOBEPKY
JACKIIapaTHUBHBIX Ol"paHI/I‘IeHI/Iﬁ OEITOCTHOCTH

4. Bemmonauts Bce AFTER-Tpurrepsr coobTust

‘ KopriopaTusHble cucTeMbi 6a3 AaHHBIX ©M.J. Lipim6niep ‘

22

[Mpumep: Tpurrep ctpokn AFTER

-- O6HOBMEHWE BblYMCIIiEMOro nons «3apnnaTta» Tabnuubl «OTaens»
CREATE TRIGGER total_salary
AFTER DELETE OR INSERT OR UPDATE OF deptno, sal ON emp
FOR EACH ROW
begin
if deleting or (updating and :old.deptno != :new.deptno) then
UPDATE dept SET total_sal = total_sal - :old.sal
WHERE deptno = :old.deptno;
end if;
if inserting or (updating and :old.deptno != :new.deptno) then
UPDATE dept SET total_sal = total_sal + :new.sal
WHERE deptno = :new.deptno;
end if;
if (updating and :old.deptno = :new.deptno and :old.sal != :new.sal ) then
UPDATE dept SET total_sal = total_sal - :old.sal + :new.sal
WHERE deptno = :new.deptno;
end if;
end;
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[Mpumep: INSTEAD-OF Tpurrep

CREATE TABLE dept ( -- Otgens!

deptno NUMBER PRIMARY KEY,

dname CHAR(10),

mgr NUMBER );
CREATE TABLE emp (-- Cnyxawme

empno NUMBER PRIMARY KEY,

ename CHAR(20),

deptno NUMBER REFERENCES dept(deptno));
ALTER TABLE dept ADD (

FOREIGN KEY(mgr) REFERENCES emp (empno));

CREATE VIEW managers AS -- HayanbHuku otaenos

SELECT dept.deptno, dept.sname, emp.empno, emp.ename
FROM emp, dept

WHERE emp.empno = dept.mgr;
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[Mpumep: INSTEAD-OF Tpurrep

CREATE TRIGGER managers_insert
INSTEAD OF INSERT ON mgr_info
REFERENCING NEW AS n
FOR EACH ROW

DECLARE
empcnt number;

begin

/* Hainpem konmuyecTBo cnyxaluux B otaene */
SELECT COUNT(*) INTO empcnt FROM emp
WHERE emp.deptno = :n.deptno;

/* Ecnu B OTAENE eCTb CnyXaluue, TO HOBbI MOXET BbITb HauYanbHUKOM*/
if empent >= 1 then
UPDATE dept SET mgr = :n.empno

WHERE dept.deptno = :n.deptno;
end if;

-- HOBas 3anucb

end;
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Mpumep: TpUrrep CUCTEMHOIO cobbITHSA
[

CREATE TRIGGER register_shutdown

ON DATABASE SHUTDOWN
BEGIN

DBMS_AQ.ENQUEUE(...):

END;
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Pas3paboTka Tpurrepon

e He co3nmaBate TpUrrepsl, KOTOpBIE IyOIUPYIOT
¢dyukponansaocth CYB/] (nexnapaTuBHbIC
OrPaHUYCHUSI [IETIOCTHOCTH U MPOY. ).

e He co3maBath peKypCUBHBIE TPUITEPHI
(manpumep, Tpurrep AFTER INSERT BBIOJIHSIET
ortepatop INSERT Haj To# ke TabnIe).

e He co3aBath HECKOJIBKO TPUTTEPOB OJAHOIO

COOBITHS IS OHOU M TOM ke TabmuIlbl (OPSI0K
WX BBITIOJIHEHHS HEU3BECTEH).

e lcrnonp30BaTh XpaHUMBbIE IIPOLENYPBI IS
YMEHBIIICHUS pa3Mepa TPUITEPOB.

‘ KopnopaTusHble cuctemsl 6a3 aaHHbIX
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OrpaHnyeHns LENOCTHOCTU VS TpUITepbl

e Ecim mpaBmiio nenocTHOCTH 0a3bl JaHHBIX HE
yAacTCAd peaJin30BaTh NPpU NMOMOIIU OFpaHH‘leHI/Iﬁ
LECJIOCTHOCTH, HYXKHO p€aIn30BaTh €ro 1rnpu
IIOMOIIHX TPUITCPOB.

e Tpurrep He AeiicTBYeT Ha JaHHbIE, IOMEICHHBIE B
TaOIHILY 10 €TO CO3TaHMUs.

e Tpurrep npy BIIOIHEHHH MOXKET (HESIBHO) 3aIlyCTHTb
Jpyrue TPUITephbl

o OrpaHuueHUe HEJOCTHOCTU HE MOXKET Pealu30BaTh
CJIOKHBIE NIPABUIIA LIEIOCTHOCTH 0a3bl JaHHBIX

o OrpaHuueHUe HEJOCTHOCTU HE MOXKET 3a/1eHCTBOBATh
TaOJHIIBI yIaTeHHBIX Y3/I0B 0a3bl JAHHBIX
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