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Oracle kak 06beKTHO-pensiLMOHHas
cybL

X. Opmeza-u-I'accem

; ; Buibop mouxu 3penust — amo
g NepeUUHbIL AKM KYJIbimypol.
(4
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CopepxaHue

e PersrmonHbie, 00BEKTHO-PENAIINOHHEIC U
00bekTHO-opreHTHpOoBaHHbIe CYB/]

e [loiepskKa MoJIb30BATEILCKMX THITOB IJAHHBIX B
CVYB/] Oracle
e ITonnepskka texuonoruu XML B CYBJI Oracle
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Ob61bekTHO-pensiunoHHble CYB[

apaKrepucriia BLEISIN C10KHOCTH Tunbi
Tun CYBI[ 3ampocos JAHHBIX JAHHBIX
PessiMonHbIe SQL IIpocteie | CTanpapTHble
OGBEKTHO- SQ L + |Cnoxnbie | CrangapTHbie +
PEISIMOHHbIE OQL M10J1b30BaTENbCKUE
OOBEKTHO- oQL Cnoxnsle | CranmapThble +
OPHUEHTUPOBAHHBIE N0JIb30BaTEIbCKUE
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O6bekTHO-pensinuonubie CYBJ]

TepmMmuHonormsa

© M.JI. LpmmOep

e Obvexm 00BeANHSET B cebe CTPYKTYpy JaHHBIX U
onepanuil HaJ TOW CTPYKTYPOH aHHBIX.
CTpyKTypa IaHHBIX — c80licmea OObEKTa.
Omnepanuu — memoods! ISl aHATN3a U U3MEHCHUS
CBOMCTB.

® Dx3emnisap MPEACTaBIsET 3HAUCHUE 00BEKTA.
® [lepcucmenmmblii SK3EMIUISIP — XPAHUTCS TIOCTOSIHHO
(B 6a3e MaHHBIX KaK OOBEKT CXEMBI).

o Tpansummulii S3K3EMIULIP — CYLIECTBYET TOJIBKO B
ONepaTUBHON MaMSITH.
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OOBbEeKTHbIN TN
[

® OOvexmubiti mun CIy>KUT abCTpaKIKel CyIIHOCTH
MpeIMETHOM 00JIacTH.
e CocraBIsiomue 00bEKTHOIO THIIA!
® UM A I/I,I[eHTI/I(bI/IKaI_[I/II/I B CXEME,
® ampubymul ISl MOJICITUPOBAHUS CTPYKTYPBI H
COCTOSAHUA CYIIHOCTHU — MOT'YT UMETb BCTPOCHHBIU WU
OOBEKTHBIN THIT;
® MemoOsbl IS peaii3alyy Onepanui HaJ CyIHOCThIO —
MOryT ObITh peanmm3oBansl Ha PL/SQL, C++, Ada,
Java.

‘ KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep 5

MpumMep: onpeaeneHne 0GbLEKTHOIO TUNa
[

create type TAddress as object (
Country char(3),
City char(20),
ZipCode char(8), ...);
create type TPerson as object (
Name char(50),
Birth date,
Address TAddress,
member function Age return number);
create type body TPerson is
member function Age return number is
begin
return round(months_between(sysdate, Birth)/12);
end;
end;

KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep ‘ 6
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MeToLbl-KOHCTPYKTOPbI

© M.JI. LpmmOep

e Koncmpykmop — peionpeIeICHHbIA METOT
00BEKTHOTO THTIA [T CO3JIAaHHS SK3EMILIIPOB
JTAHHOTO THIIA.

declare
JohnDoe TPerson;
JohnAddress TAddress;
JohnAge number;
begin
JohnDoe := TPerson(‘John Doe’, 22-Apr-05, TAddress(‘USA’, ‘NY’,
'12345"));
JohnAddress := JohnDoe.Address;
JohnAge := JohnDoe.Age();
end;

KopriopaTusHble cucTeMbi 6a3 AaHHBIX ©M.J. Lipim6niep 7

MeToabl CpaBHEHUNA IKIEMIMIAPOB

e [losb30BaTeNh MOKET ONMPENEIUTh OUH U3 (HO HE 00a
OJJHOBPEMEHHO) CIIEIYIOLINX MEMOO08 CPAGHEeHUs. FK3EMILTSIPOB
00BEKTHOTO THIIA '

e Map-memod — CONOCTABISCT OAHOMY IK3EMIULSIPY YHCIIO;

e order-yuemoo — BHIIAET Pe3yNIbTAT CPABHEHHS ABYX IK3EMILIIPOB
(0, >0 wm <0).

create type TPerson as object ( create type TPerson as object (
map member function MapPerson order member function MapPerson
return number); return number);
create type body TPerson is create type body TPerson is
map member function MapPerson order member function OrderPerson
return number is (x in TPerson) return number is
begin begin
return Age(); return Age() — x.Age();
end; end;
end; end;
KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep ‘ 8

OObekTHble TUMbI B Tabnuuax

e [lone pensaImoHHON TaOIUIIBI MOKET UMETh
00BEKTHBIN THII (II0JI€ — 06bexm-cmonbeny).

declare
JohnDoe TPerson;

create table emp (
empno number primary key,
person TPerson);

JohnDoe := TPerson('John Doe’, 22-Apr-05, TAddress(‘USA’, ‘NY’,
‘12345);

insert into emp values (emp_seq.nextval, JohnDoe);
insert into emp values (emp_seq.nextval,
TPerson(‘James Bond’, 22-Apr-05, TAddress(‘ENG, ‘London’, ‘54321"));
select empno, person.Name, person.Age() from emp
order by person.Age() desc;

KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep 9
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ObObekTHble Tabnuubl

® 3anuch peNSHOHHON TaOIHUIIBI MOXKET UMETh OOBEKTHBII
Tun. B 3TOM ciydae ee MOXHO paccMaTpUBaTh

® KaK PeJILHOHHYIO Ta0JIUIly U3 HECKOIBKUX CTONOLOB (KX
CTOJIBKO, CKOJIBKO I0JIeH B 0OBEKTHOM THIIE)

® KakKk Ta6J’lI/IHy n3 OJHOTO CTOJI6I.Ia, coacpiKaliero 0OveKmol-
CmMpoKu

create table PersonTab of TPerson;

insert into emp values (

TPerson(‘James Bond’, 22-Apr-05, TAddress(‘ENG, ‘London’, ‘54321"));
insert into emp values (‘John Doe’, 22-Apr-05, ‘USA’, ‘NY’, '12345’);

select * from PersonTab p order by p.Age() desc;
select value(p) from PersonTab p order by value(p) desc;

KopriopaTusHble cucTeMbi 6a3 AaHHBIX ©M.J. Lipim6niep 10

NaeHTndumkaTopbl 06BHEKTOB

® OOBEKT-CTPOKa UMEET CKPBITHIN Ha3HadaeMBbIH
cucremoii atpudyT OH/] — yHuxanvHwiii
uoenmughuxamop SK3EMILIAPA.

e OUJI nmpencraBisaeT coboii 16-0akiToBoe 1emoe
yucio. OUJI ucnonb3yeTcs Ipu NOCTPOSHUU
CCBUIOK Ha DK3EMITISIPBI OOBEKTHBIX THTIOB.

e [Tomp3oBarenp MokeT creruduiuposats O/
00BEKTa-CTPOKHU KaK MEPBUIHBIN KITIOY
COOTBETCTBYIOIICH PETSITMOHHON TaOIAIIE.

create table PersonTab of TPerson (Name primary key)
object id primary key;

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

CcbIfikn Ha 0BG BEKTHbBIN TUN

e Berpoennsiii Tunt REF nenone3yercs s

OpraHU3aIuH CChUIOK Ha SK3EMIUISIPBI 00BEKTOB-
CTpOK.

declare
PJohnDoe ref TPerson;

select ref(p) into PJohnDoe from PersonTab p
where p.Name="'John Doe’;

update PersonTab p set p.Address.City="LA’
where ref(p)=PJohnDoe;

KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep 12
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PackpbiTne ccbinok

create type TProject as object (
ProjNo number,
Name char(50),
Budget number,
MgrRef ref TPerson);

create table ProjectTab of TProject;

insert into ProjectTab values (1, ‘Mission impossible’, 0, PJohnDoe);

select ProjName, Budget, deref(MgrRef) from ProjectTab
where deref(MgrRef).Age() < 40;

update ProjectTab set MgrRef=PJohnDoe where Budget > 100000;
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OObekTHble TUMNbI-TabNULbI

® 3amuch PeNSILUOHHON TaOIUIBI MOXKET UMETb TI0JIE — BIOCEHHYIO
maobauyy.

create type TProjectTab as table of TProject;
create table Dept (
DeptNo number primary key,
Name char(50),
Projects TProjectTab) nested table Projects store as ProjectTab;
-- YaaneHve BrnoXeHHon Tabnmupl
insert into Dept values (1, 'Sales’, NULL);
-- CospgaHvie BroXxeHHon Tabnuupl
update Dept set Projects=TProjectTab() where DeptNo=1;
-- BcTaBka 3anuceii BO BNOXEHHYO Tabnuuy
insert into table (select Projects from Dept where DeptNo=1)
values (1, ‘Mission Impossible’, 0, PJohnDoe);
-- OBHOBMNEHWe 3anuceii BNOXEHHON Tabnuubl

update Dept set Projects= TProjectTab(TProject(1, ‘Mission Is Possible’, 1000000,
PJamesBond)) where DeptNo=1;

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

OObeKTHble TUMbl-MaccuBbl

e Oracle moxnepkuBaeT 00HEKTHBIC THITHI-MACCHBHI.

create type TBox as varray(3) of number;
create table Goods (

id number primary key,

name char(20),

Sizes TBox not null);

insert into Goods values (1, ‘Juice’, TBox(10, 5, 20));

select id, name, Sizes(1) as Length, Sizes(2) as Width, Sizes(3) as Height,
Sizes(1)*Sizes(2)*Sizes(3) as Volume
from Goods;
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LlenocTHOCTb AaHHbIX

e Bucsuue ccbliku
o [{uxnnueckue cChLIKU

e OrpaHuveHue 00I1acTH ACHCTBHS CCHIIOK
o NULL-00B€eKTEI
e YKazaHue 3HAYCHHM 10 yMOJIYaAHUIO

e OrpaHU4eHHUS [EITOCTHOCTH
e Tpurrepsl
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Bucauune ccbinku

create type TProject as object (
ProjNo number,
Name char(50),
Budget number,
MgrRef ref TPerson);

create table ProjectTab of TProject;

select ProjName, Budget, deref(MgrRef) from ProjectTab
where MgrRef is not dangling;

update ProjectTab set MgrRef=PJohnDoe where MgrRef is dangling;

KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep
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LlI/IKJ'Il/lL-IeCKMe CCblJ1KH

create type TDept; -- HesaBeplueHHoe onpeaeneHve tuna

create type TEmp as object (
name char(30),
dept ref TDept,
mgr ref TEmp);

create type TEmpList as table of TEmp;

create type TDept as object (
name char(30),
mgr ref TEmp,
staff TEmplist);

KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep
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O6bekTHO-pensinuonubie CYBJ]

OrpaHu4eHne obnacTn encTBUS CCbINOK

e OO0yacTh NEHCTBHA CCBUIKH HAa 0OBEKT-CTONIOET
MOXeT OBITh OrpaHHMYeHA 0O BEKTaMHU-CTPOKAMH
yKa3aHHBIX TaOaHI[ (IIPH 3TOM THUITBI 00BEKTA-
cToJ011a 1 00BEKTa-CTPOKH JOJDKHBI COBIIANATD).

© M.JI. LpmmOep

create type TProject as object (
ProjNo number,
Name char(50),
Budget number,
MgrRef ref TPerson scope is PersonTab);

alter table ProjectTab
add (scope for MgrRef is EmpTab);

‘ KopriopaTusHble cucTeMbi 6a3 AaHHBIX

©M.J. Lipim6niep
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NULL-0ObekKTbl

create type TContact as object (
name varchar2(30),
phone varchar2(20) );
create table daycontacts (
contact TContact,
day date );

-- BbliaensieTca MecTo Ansi pasMeLLeHust aKk3eMnsipa
insert into daycontacts values (
TContact(NULL, NULL), '22.04.2005");

-- MecTo ans pasmelleHns ak3emnnspa HE BeliaensieTcs
insert into daycontacts values (
NULL, '22.04.2005');
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YKaszaHne 3Ha4eHu rno ymonyaHuio
[

create TPeople as table of TPerson;

create table Department (
deptno char(5) primary key,
name char(20),
mgr TPerson default
TPerson(0,'John Doe',null),
emps TPeople default
TPeople(
TPerson(1,'John Smith',null),
TPerson(7, 'James Bond', null)) )
nested table emps store as empstab;
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O6bekTHO-pensinuonubie CYBJ]

Ol'paHl/I‘-IeHVIFI LENOCTHOCTH

© M.JI. LpmmOep

e OrpaHW9eHus METOCTHOCTH MOTYT OBITh 33 aHBI
TOJIBKO TIPH HEMOCPEICTBEHHOM CO3/IaHUH
Tabuuiel (He TP CO3AaHHUH MOTb30BATEIBCKOTO
THIIA).

create table emps (
emp TPerson,
mgr ref TPerson,
constraint pk_name emp.name primary key,
constraint fk_mgr foreign key (mgr) references emps (emp),
constraint ung_arph unique
(emp.phonenum.area, contact.phonenum.phone),
constraint nn_address check (emp.address is not null) );

KopriopaTusHble cucTeMbi 6a3 AaHHBIX ©M.J. Lipim6niep ‘ 22

Tpurrepbl

® MO)XHO €03/1aTh TPUTTEP OOBEKTHOM TAOIUIIBI
(Tak ke, KaK TPUTTEp PENISIIMOHHON TaOIUIIbI).

e Henp3s co3naTh TpUTTEp BIOKEHHOW TaOIHUIIBI.
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MoaTunbl 1 cynepTunsl (HacnegoBaHUe)
[

e B CVB] Oracle 9.2 nognepsxkusaercs npocroe (He MHOXKECTBEHHOE)
HACJIC/0BAHUE TI0JIb30BATEIILCKHX THIIOB.

create type TMan as object (
name char(50),
gender char(1) ) not final;
create type TStudent under TMan
as object ( squad char(20) ) not final; | TStudent | | TStaff |

create type TStaff under TMan
as object ( salary number,
office char(3) ) not final; | TAuxPerson | | TLecturer |

create type TLecturer under TStaff
as object ( degree char(10),
dept char(50) ) not final;

create type TAuxPerson under TStaff
as object ( job char(20) ) not final;
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OO0bexTHO-pensinnonHbie CYB/] © M.JI. LpmmOep

I_IOﬂ,TM Nbl N CynepTunbl (HaCﬂe,D,OBaH Me)
\ ]
select supertype_name, subtype_name m
from user_types -
order by supertype_name,
subtype_name ;
SUPERTYPE_NAME SUBTYPE_NAME | TStudent | | TStaff |
NULL TMAN
TMAN TSTAFF
TMAN TSTUDENT [rauxperson | | TLecturer |
TSTAFF TAUXPERSON
TSTAFF TLECTURER
KopropaTuBHbie CHCTEMbI 6a3 AaHHbIX ©M.J1. LipimBnep 25

MoaTunbl 1 cynepTunsl (HacnegoBaHUe)
[

create type TCheck as object (
when date;
person TMan );

create table chkpoint of TCheck;

insert into chkpoint values ( sysdate,
TMan('John Doe', 'M") );
insert into chkpoint values ( sysdate,
TStudent('iBaHos N.N.", 'M', 'MIM-401") );
insert into chkpoint values ( sysdate,
TStaff('Cupoposa M.M.", %K', 1500, '8") );
insert into chkpoint values ( sysdate,
TLecturer('Netposa A.IN.", 7K', 3500, '8', 'kTH', 'kad. ACY") );
insert into chkpoint values ( sysdate,
TAuxPerson (‘James Bond', 'M', 7000, '007', ‘Cleaner') );
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MoaTunbl 1 cynepTunsl (HacnegoBaHUe)
I ]
select * from chkpoint; select * from chkpoint
where person is of (TStudent);
NAME GENDER
NAME GENDER SQUAD
James Bond M
John Doe M Usanor .M. M MI-401
ViBaHoB M.M. M
lerpoBa A.N. X select * from chkpoint
Cupoposa M.M. X where person is of (TStaff);
NAME GENDER SALARY OFFICE
select * from chkpoint James Bond M 7000 007
where person is of (only TStaff);  |nerposa a.m. % 3500 8
Cupoposa M.M. X 1500 8
NAME GENDER SALARY OFFICE
Cumoposa M.M. X 1500 8
KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep 27
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O6bekTHO-pensinuonubie CYBJ]

Monb3oBaTenbCkMe TUMbl B NPUNOXeHnAX 0a3 faHHbIX

© M.JI. LpmmOep

o Vmunuma Pro*C/C++ — reneparop onpeneacHuit
ctpykryp/knaccoB C/C++, anekBaTHBIX
MOJTH30BATEICKUM THIIAM, JJIS TOCIIEAYIONIETO
HCIIONB30BaHMs B npuioxeHusx Ha C/C++
(Bb130BBI BCcTpOeHHOTO SQL).

o Vmuauma JPublisher — renepatop onpeneneHuit
KJ1acCOB Java, aJieKBaTHBIX I0JIb30BATEIbCKUM
THIIaM, JUTSl TOCIIE/YOLIEr0 HCIIOIb30BaHus B
NPHIOKEHUAX Ha Java (BBI30BbI BCTPOCHHOTO

SQL).
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Ob61beKTHbIE NpeacTaBfeHUs

o Oobvexmnoe npedcmasnenue (Object view) — BupryasnpHast
oOBbeKTHAs Tabyina Ha 6a3e pesIHOHHOHN 100 00bEeKTHON
Tabnuipl. Mcnons3yercs 1uisi KOHBEPTUPOBAHHUS TAHHBIX M3
PETSALMOHHBIX Ta0IMIl B 0OBEKTHBIC K OCBOCHHS 00BEKTHO-
PEISALMOHHBIX TEXHUK Pa0oThI ¢ 6a30i [JaHHBIX.

o OOBEeKTHBIE NPECTaBICHIUS He-OOHOBIISIEMBI; X OOHOBIICHUE
peanuzyercs ¢ MOMOIIBI0 TpUrTepoB INSTEAD OF.

create table emp ( create view HighlyPaidEmp of TEmp
empno number primary key, with object OID (EmpNo) as
name char(50). select * from emp
birth date, where Salary>1500;

salary number);
create type TEmp (
EmpNo number primary key,
Name char(50).
Birth date,
Salary number);

KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep 29

MwuHycbl OP-BO3MOXHOCTEN

e OtcyTcTBUE IOTHON oaaepKku OO-KoHIeHH
(HeT BUPTYaATBHBIX METOIOB).

e Crnoxusrif cuaTakcuc OP-3ampocos.

e C0)XKHOCTh BHECEHUS U3MCHEHUM B O6’BQKTHYIO
CXEMY NaHHBIX.

Ipumep. Jlns nobasneHns aTpubyTa B 00BEKTHBIN THII-CTPOKY
00beKTHOMN TabMHIBl HYXHO (1) COXpaHHUTh JaHHbIC BO BPEMEHHON
Tabiuue, (2) ynanuts Tabauny, (3) nepeonpenenits 00beKTHBINR
tur, (4) co3nate Tabuuiy 3aH0BO, (5) IOMECTUTH B HEe TaHHBIC U3
BPEMEHHOM TaGIHILIBL.
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O6bekTHO-pensinuonubie CYBJ]

Mpnmep OP-cucTeMbl (camoctosTensHo)
[

© M.JI. LpmmOep

[ ] ABTOMaTI/ISaHPISI paGOTLI OTJIeJIa IOCTaBOK:
peJ‘[ﬂI_lI/IO_HHBIﬁ " 06’BCKTHO-PCH$H_II/IOHHI)II71 HOI[XQI[ — CM. Oracle
Application Developer's Guide, rnasa User-Defined Datatypes.

create table Customer_reltab ( create type PhoneList_vartyp as
CustNo number not null, varray(10) of char(20) ;
CustName char(200) not null, | |create type Address_objtyp as object (
Street char(200) not null, Street char(200),
City char(200) not null, City char(200),
State char(2) not null, State char(2),
Zip char(20) not null, Zip char(20) );
Phonel char(20), create type customer_objtyp as object (
Phone2 char (20), custno number, custname char(200),
Phone3 char(20), address_obj address_obijtyp,
primary key (CustNo) ) ; phonelist_var phonelist_vartyp,
order member function cmpcustorders
(x in customer_obijtyp) return integer );
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[Mooaepka TexHonorm XML

e B CVYB/] Oracle 9.0 Beenen o6bekTabi THn qanubix XMLTYPE.

create table books (
bookno number primary key,
description XMLTYPE);
insert into books values (
100, XMLTYPE(
<book>
<title> Asbik nporpammupoBaHmns Cu </title>
<author> b. KepHnuraH </author>
<author> [. Putumn </author>
<pages>271</pages>
</book>
0
select bookno, b.description from books b;
select bookno, b.description.XMLDATA FROM books b;
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[Moooepka TexHonorum XML

insert into books values (
101, XMLTYPE(

<?xml version="1.0"?>

<IDOCTYPE book [
<!ELEMENT book (title, author*, pages)>
<IELEMENT title (#PCDATA)>
<IELEMENT author (#PCDATA)>
<IELEMENT pages (#PCDATA)>

1>

<book>
<title> He3Halika Ha JlyHe </title>
<author> H. Hocos </author>
<pages> 103 </pages>

</book>

s
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