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DB2 9.7 JHX} Jt0I=

o DB2 Object Extensions

SEHRH T2 A0 Jl=0l AN, AZY I g JI=9 OtL= Object-
Orientation(Zd XIZ)& UL AXMI02t 22 SEZIZ1H Objectlt
classification®il 20 MZ H20| U= SBE Objectz=M DHZ PIEN & £ U= Y
ULk

O LR M A2 sHT M2, AR2 functionit attribute= MR &
SHEULL

2 DB29 Object J|£2 RDBMSJ|=g &£ Ot 2t Z0tH %2 Object Jl&1 2+
Ot B2 ™S MB2ul

DB2 Object-Relational ¢

> Data Type for very large objects
—TEXT, AUDIO, ENGINEERING DATA, VIDEO
—-Binary Large Obijects (BLOB)
—-Character Large Objects (CLOB)
—-Double-Byte Character Large Objects (DBCLOB)

2 User Defined data Type
-Distinct Type
—Structured Type

2 User Defined behaviors
-User Defined functions (UDF)
—-User Defined methods : encapsulated with Structured type.

2 Index extensions
-External Table functionX9E S0l structure type % distinct typedi LSt
Index Keyat H18 2 dSXZE AT 2M JIs HE

2 Constraints
-Unique
-Referential integrity
-Table check
-Triggers

BOOKTABLE:
title VARCHAR(200) summary
CLOB(32K)
book_text CLOB(20M)
movie BLOB(2G)

Figure 2501A° °° DB2 Object-Relational £4
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User Defined Distinct typeg
S0 2y, 90y, ¥ % ds

£ M3k

User Defined Distinct Type0il CHOH 20H=LILCE.

o User Defined Distinct Type

2 Extensibility
MZER Typeg HO| ¢OZM, ApplicationfiA ABElE= HIOIH TypesS LHXUHA

2 4 AL,

2 Flexibility
User Defined Function0l At20t0 MZ2 HI0IE EfS P 29 Function
2 J|IE¥OEM AR [HAEES HIERLILC

2 Consistency
Distinct Typeg S0 ¥&= ProcessE ZLILL Distinct Typell & 0iE
Functiong sUYOZN LAME FXIRLICL

2 Encapsulation
Distinct Type0ll Li®t Functionidt HAMIE Hog 4 J}SLILE 012 Sol, 2™E2!
Application2 distinct type W2 F2IE Function WSR2l Logicll SEXOZ
2%Wts UL

2 Performance
Distinct type2 DBMSH EEUL. WREHCZE W& HI0IH EMYdr SUTH HEY
2 BYL|H, LRSS, HIu AT S CIEA S2 AT AN ST a8 HZY

ULk

LtE B3 (Currency)E OE BQJIF Ui, 0l E¥Jt ME HluEl AL Queryil 9
Of ZFAOZ LRXl= AS HHOK| 8= AS ES00| |4e FFE JFE0ti 012
ATt Types HOALILE

Z, MZ [E 9 H{Qt JHXl HIWE & 22, M&0| ERELICLOIE {0l st
S S9IE FOIRLILE

CREATE DISTINCT TYPE US_DOLLAR

AS DECIMAL (9,2) WITH COMPARISONS
CREATE DISTINCT TYPE CANADIAN_DOLLAR

AS DECIMAL (9,2) WITH COMPARISONS
CREATE DISTINCT TYPE EURO

AS DECIMAL (9,2) WITH COMPARISONS

UNIT 25 « 23| ZHE E EEN
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ﬁ User Defined Distinct TypeS 5%t Table M9E & SLICt
°

A XIZXIEQ 2A0] TabledMl MEZACHH, 0] YAICZREH HHE L0{LI| KA0H
function2 A8 A2ILICL 012 2o B2 TypeS HOBLILE

CREATE DISTINCT TYPE PERSONAL.APPLICATION_FORM
AS CLOB(32K)

LOB Type2 Function2 X0 ¥2EZ, 0|E {°t HEOl TypeS S0i
Function2 Z-&gLILCH

9 User Defined Distinct Type £ ¢t Table &°

Sales :

S CREATE TABLE US_SALES (
PRODUCT_ITEM INTEGER,
MONTH INTEGER CHECK (MONTH BETWEEN 1 AND 12),
YEAR INTEGER CHECK (YEAR > 1985),
TOTAL US_DOLLAR)

S CREATE TABLE CANADIAN_SALES (
PRODUCT_ITEM INTEGER,
MONTH INTEGER CHECK (MONTH BETWEEN 1 AND 12),
YEAR INTEGER CHECK (YEAR > 1985),
TOTAL CANADIAN_DOLLAR)

S CREATE TABLE GERMAN_SALES (
PRODUCT_ITEM INTEGER,
MONTH INTEGER CHECK (MONTH BETWEEN 1 AND 12),
YEAR INTEGER CHECK (YEAR > 1985),
TOTAL EURO)

DB2 9.7 JHX} Jt0I=
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@ Distinct Type0il LSt I Sol &H ZLIC

°
9 Distinct Type 0l L2t AL O

< Distinct Type 1 2| Hlul

SELECT PRODUCT _ITEM
FROM US_SALES

WHERE TOTAL > US_DOLLAR (100000)
AND month =7
AND year = 1999;

SELECT PRODUCT_ITEM
FROM US_SALES

WHERE TOTAL > CAST (100000 AS us_dollar)
AND MONTH =7
AND YEAR = 1999;

S OE Type 219 Cast

CREATE FUNCTION EURO_TO_US_DOUBL ( EURO DOUBLE )
RETURNS DOUBLE SPECIFIC EURO_TO_US_DOUBL_DO
LANGUAGE SQL CONTAINS SQL

NO EXTERNAL ACTION

NOT DETERMINISTIC

RETURN EURO * 1.2;

CREATE FUNCTION CDN_TO_US_DOUBL ( CDN DOUBLE )
RETURNS DOUBLE SPECIFIC CDN_TO_US_DOUBL
LANGUAGE SQL CONTAINS SQL

NO EXTERNAL ACTION

NOT DETERMINISTIC

RETURN CDN * 0.87;

CREATE FUNCTION EURO_TO_US_DEC (DECIMAL(9,2))
RETURNS DECIMAL(9,2)
SOURCE EURO_TO_US_DOUBL (DOUBLE);

CREATE FUNCTION US_DOLLAR (EURO)
RETURNS US_DOLLAR
SOURCE EURO_TO_US_DEC (DECIMAL());

CREATE FUNCTION CDN_TO_US_DEC (DECIMAL(9,2))
RETURNS DECIMAL(9,2)
SOURCE CDN_TO_US_DOUBL (DOUBLE);

CREATE FUNCTION US_DOLLAR (CANADIAN_DOLLAR)
RETURNS US_DOLLAR
SOURCE CDN_TO_US_DEC (DECIMAL());

UNIT 25 « 2| ZHE EY PR
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Distinct Typeil Ligt I So0H AH SLICH

2 OE Type Zt9 Hlul

SELECT US.PRODUCT_ITEM, US.TOTAL
FROM US_SALES AS US
,CANADIAN_SALES AS CDN
,GERMAN_SALES AS GERMAN
WHERE US.PRODUCT_ITEM = CDN.PRODUCT_ITEM
AND US.PRODUCT_ITEM = GERMAN.PRODUCT_ITEM
AND US.TOTAL > US_DOLLAR (CDN.TOTAL)
AND US.TOTAL > US_DOLLAR (GERMAN.TOTAL)
AND US.MONTH =7
AND US.YEAR = 1999
AND CDN.MONTH =7
AND CDN.YEAR = 1999
AND GERMAN.MONTH =7
AND GERMAN.YEAR = 1999;

< Sourced UDF

CREATE FUNCTION SUM (EURO)
RETURNS EURO
SOURCE SYSIBM.SUM (DECIMAL());

CREATE FUNCTION SUM (CANADIAN_DOLLAR)
RETURNS CANADIAN_DOLLAR
SOURCE SYSIBM.SUM (DECIMAL());

CREATE FUNCTION SUM (US_DOLLAR)
RETURNS US_DOLLAR
SOURCE SYSIBM.SUM (DECIMAL());

SELECT PRODUCT_ITEM, US_DOLLAR (SUM (TOTAL))
FROM CANADIAN_SALES

WHERE YEAR = 1994

GROUP BY PRODUCT_[TEM;

DB2 9.7 JHX} Jt0I=
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Distinct Typell Ligt (IE S0i & gLICH

®
> OE Type 2tQ Assignment

CREATE TABLE US_SALES_2006
(PRODUCT _[TEM INTEGER,
TOTAL  US_DOLLARY);

CREATE TABLE GERMAN_SALES_2006
(PRODUCT _[TEM INTEGER,
TOTAL  US_DOLLARY);

CREATE TABLE CANADIAN_SALES_2006
(PRODUCT _[TEM INTEGER,
TOTAL  US_DOLLARY);

INSERT INTO US_SALES_2006

SELECT PRODUCT_ITEM, SUM (TOTAL)
FROM US_SALES

WHERE YEAR = 1994

GROUP BY PRODUCT _[TEM:;

INSERT INTO GERMAN_SALES_2006

SELECT PRODUCT _ITEM, US_DOLLAR (SUM (TOTAL))
FROM GERMAN_SALES

WHERE YEAR = 1994

GROUP BY PRODUCT _ITEM;

INSERT INTO CANADIAN_SALES_2006

SELECT PRODUCT_ITEM, US_DOLLAR (SUM (TOTAL))
FROM CANADIAN_SALES

WHERE YEAR = 1994

GROUP BY PRODUCT _[TEM;

S OE Type 7t9 UNION

CREATE VIEW ALL_SALES AS
SELECT PRODUCT_ITEM, MONTH, YEAR, TOTAL
FROM US_SALES
UNION ALL
SELECT PRODUCT_ITEM, MONTH, YEAR
, US_DOLLAR (TOTAL) TOTAL
FROM CANADIAN_SALES
UNION ALL
SELECT PRODUCT_ITEM, MONTH, YEAR
, US_DOLLAR (TOTAL) TOTAL
FROM GERMAN_SALES;

UNIT 25 = 24| 2HE E4
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/> User Defined Structured Type0l LHOH &TH SLIC

®
@Tipccccececceceeeens o User Defined Structured Type

;\ifflgﬁ*g' gﬁ‘;ﬁi‘iﬁ% ff O Structured Type2 Z Attribute2 4= & Ho|= 2XH Modelingll 8
Namei HeadCount 242 UL 2 Attribute = TypeQl S8EQILICH

JRILICE Structured Type A o .
AOIOS%UHE;‘J%DEWG ¢ 2 TypeS MAOH| oH, Type2 0IZ, attribute? 0

DB25QL"S XIH0HO SLICL. LIC} ot MEiMo = Typell LTt reference YRS

% Data typeE Jlg &
2LCH

10 n

> OIAl : BusinessUnit_T &2

CREATE TYPE BusinessUnit_t AS (
Name VARCHAR(20)
,Headcount INT

) REF USING INT MODE DB2SQL;

CREATE TYPE ADDRESS_T AS (
STREET VARCHAR(30)
,NUMBER VARCHAR(15)
,CITY VARCHAR(30)
STATE VARCHAR(10)
) REF USING INTEGER MODE DB2SQL;

o Structured Type?l E%

o

1. Inheritance : Structured Typeg &9 & [ subtypes Eg& & JUS
LICt &, subtypelll &= attributeE I A% 4= USLIL

2. Storing instance of structured type :
- As arow in a table
Create table Person of Person_t ...
- As a value in a column
Create table Properties
(ParcelNum Int,
Photo BLOB(2k),
Address Address_t)...

DB2 9.7 JHX} Jt0I=
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.

(Person_t (Name, Age, Address) )

\ . J
Y

(Emp_t (Person_t, SerialNum, Salary, Dept)

Object view /

(BusinessUnit_t (Name, HeadCountD

Relational table

Typed table

©00000000000000000000000000000000000000000000000000000000000000000000000000000
00 00000 0000000000000000000000000000000000000000000000000000000000CCCOIGIOIGIONIEOIOIOITOGES

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000

Rigure 2503A- - - User Defined Structured Type il

9 Structured Type 44
@ |n 000000000000 000000 2 Structured Type% C+E Structured Type% oot MEE 4 JASLILCH

: Original Structured Type% 00000 000000000000000000000000000000000000000000000000000000000000000000000000000000.0,

* "Super Type"0l2} 0til, M2 &4 . .
(BusmessUmt_t)

. & Structured TypeE "Sub
( Address_t )

.

< Type" 0l2t1 ELILk

( Person_t )
I

( Emp_t ) ( Student_t )
I
( Manager _t ) ( Architect t )

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000

Rigure-2503B ° * * Structured TypeGilX|

©000000000000000000000000000000000000000000000000
©0000000000000000000000000000000000000000000000000

UNIT 25 = 23| ZHI% £
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/> User Defined Structured Type0il it 0IE S0 AT ELICH

2 OIXl : BusinessUnit_T 2|

CREATE TYPE PERSON_T AS (
NAME VARCHAR(20)
AGE INT
,ADDRESS ADDRESS_T
)
INSTANTIABLE
REF USING VARCHAR(13) FOR BIT DATA MODE DB2SQL;

CREATE TYPE EMP_T UNDER PERSON_T AS (
SERIALNUM INT
SALARY DECIMAL (9,2)
DEPT  REF(BUSINESSUNIT_T)

) MODE DB2SQL;

CREATE TYPE STUDENT_T UNDER PERSON_T AS (
SERIALNUM VARCHAR(6)
,GPA DOUBLE ) MODE DB2SQL;

CREATE TYPE MANAGER_ T UNDER EMP_T AS (
BONUS  DECIMAL(7,2)
) MODE DB2SQL;

CREATE TYPE ARCHITECT T UNDER EMP_T  AS (
STOCKOPTION INTEGER
) MODE DB2SQL;

DB2 9.7 JHX} Jt0I=
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@Lp c00000000000000000
HE Structured TypeOil CHOH
DB2& A3 2z Comp-
anion TypeS &L

: Reference Types Typed
» Table® ReferenceE MU
< QpoH AFSZILICL E3t, TableQl 2t
< 20| RowE AZTO0H| ok A2
< Uk

* REF USING Z& 1 typeS Al
o OHX| 99, DB2= VARCHAR
< FOR BIT DATA (16)2 Default
E Typeg A8 LI

ﬁ Reference typed Representation Type 0l CHOH &1 =LICE

9 Reference Type

2 Companion Type2 Reference TypeOl2t 21, JH0l &HXOtE
Structured Type2 Referenced Type0lctd EZLILCH

2 SQL EZUIM Reference Typeg AIE0H| |J0iME, REF (type-name)E A8
OHH, type-name Referenced typeS LIEFRILICH
2 DB2& TypeH Tablelld Reference Typeg Object Identifier Column2

£ A82UL. Object Identifier= Typed Table HierarchyOld Unique
Identifier2 AIS&ELILCE

9 Representation Type

2 Type HierarchyQ Root Typeg d&¥ [, "Create Type ... REF USING ..."S
A0t X E APt Base TypeS BAIFLILE

0lif, Base TypeERepresentation TypeOlctid LI

2 Root Type?Q Representation Type2 ZE Subtypelfl &&ELUILCL
"REF USING ..." 2 Type HierarchylllA Root type0lMEt Fog & USLILE

In the examples used throughout this section, the representation type
for the BusinessUnit_t type is INTEGER, while the representation type for
Person_tis VARCHAR(13).

BusinessUnit_t Representation Type : Integer
Person_t Representation Type : VARCHAR(13)

UNIT 25 « 2| ZHE ES EEE]
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éﬁ}‘ Casting 1t Reference Type O o & ELICH

@Lipssoscocescecennes e Casting it Reference Type Hlul

J|2%2 Structured Typeldt
representation Type?| 0|22 2 DB2E Reference Typeil Representation TypeztQ CastE il Xts2=

Argauch Casting function2 &L

2 Create Type E&9| "CAST WITH ..."8E A&0tH Cast function? 0IEE Xl

B 4 USLLL

2 Ex: Create Type Person_t ...

H%E "Create Type Person_t..."0fl 2|0l XI5C = MHdk|= Function &
CREATE FUNCTION VARCHAR (REF (Person_t) )
RETURNS VARCHAR;

o, HHHOl Operationg 4Pt functionS M&RILILCE
CREATE FUNCTION Person_t(VARCHAR(13))
RETURNS REF (Person_t);

6 J|Et System-Generated Routine

2 DB2E& Structured Types M2 [ OtCF, WA Z Functiondt methodE
MHERLICH - Constructor, Observer, Modify

< Constructor

Constructor function :
CREATE FUNCTION Person_t () RETURNS Person_t
CREATE FUNCTION Manager_t () RETURNS Manager_t

S Mutator Method

Mutator Method= Object| JiE¥ Attribute®2Z ZM&LICE. Mutator
MethodJt 28 [, attribute? MZ2 gtS B2k BHSLIC

0=, Person_t= 29| 28219| £40f LHOH Mutator MethodE BHSLILE. -
name, age, address.

ALTER TYPE Person_t
ADD METHOD AGE(int)
RETURNS Person_t;

DB2 9.7 JHX} Jt0I=
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Typell CHSt Method Z2l0fl CHOH & TH =LICE

®
2 Observer Method

Observer methodE Object| JiE Attribute 22 =I{gLICH
Observer Method= Object?l #2 ReturngLILCt.

02, Person_t= [I22 Observer methodZE BHELILE

ALTER TYPE Person_t
ADD METHOD AGE()
RETURNS INTEGER;

e Type 0 Li® Method &9

Structured Type0l CHOH MethodE &2
0I1M0l Method Specification H2| &I({0F

o N

b 4 QELILE Create Method A4
LICH

3

1}

2 Method 24

ALTER TYPE EMP_T
ADD METHOD CALC_BONUS (RATE DOUBLE)
RETURNS DECIMAL(9,2)
LANGUAGE SQL
CONTAINS SQL
NO EXTERNAL ACTION DETERMINISTIC;

CREATE METHOD CALC_BONUS (RATE DOUBLE)
RETURNS DECIMAL(9,2)
FOR EMP_T
RETURN SELF..SALARY * RATE;
ALTER TYPE EMP_T
ADD METHOD CALC_BONUS (RATE INT)
RETURNS DECIMAL(9,2)
LANGUAGE SQL
CONTAINS SQL
NO EXTERNAL ACTION DETERMINISTIC;

CREATE METHOD CALC_BONUS (RATE INT)
RETURNS DECIMAL(9,2)

FOR EMP_T
RETURN SELF..SALARY * RATE;

UNIT 25 « 28| ZHE E B
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4’ Typed Tabledil ot Object &0 Uoh AT SLICE,
®
@Lipssoscocescecennes 9 Typed Tablell Li®t Object M

Typed Table2 [IE Table0| &
Z% 4 9= Identity Attribute 2 Typed Tablell Row ¥HZE NEOEHU, Structured typel £Hdg I
€ IR ST Column0il M& & & ASLLCH

< Pserson_tE P Create Table 2%

CREATE TABLE Person OF Person_t
(REF IS Oid USER GENERATED);

2 Person Tablelil Data Insert

INSERT INTO Person (Oid, Name, Age)
VALUES (Person_t('a"), 'Andrew', 29);

OID NAME AGE Address

a Adnrew 29 NULL

2 Person Tablelll Data Update

UPDATE Person SET Age=30 WHERE Name='"Andrew;

OID NAME AGE Address

a Adnrew 30 NULL

9 Person_t Table 9| subtable®dd — Emp_tE A% Table

Person table&dg JiX| Emp Tableg subtable 0|2t LI

CREATE TABLE Emp OF Emp_t UNDER Person
INHERIT SELECT PRIVILEGES
( SerialNum WITH OPTIONS NOT NULL,

Dept WITH OPTIONS SCOPE BusinessUnit);

DB2 9.7 JHX} Jt0I=
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Typed Tablelll [igt Object MZ0 CHoll &TH SLILCE

®
S Employee Tablell Data Insert

INSERT INTO Emp

(Oid, Name, Age, SerialNum, Salary)
VALUES

(Emp_t('s"), 'Susan', 39, 24001, 37000.48);

OID | NAME | AGE | ADDRESS | SerialNum Salary Dept

S Susan 39 24001 37000.48

2 Table 3

SELECT oid, name, age, salary FROM emp;
OID NAME AGE SALARY

X'73' Susan 39 37000.48

SELECT oid, name, age FROM person;
OID NAME AGE

x'61' Andrew 30
Xx'73" Susan 39

UNIT 25 « 28| ZHE EY LY
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Typed Table 7t9| Relationship F2l0fl HOH &H SLIC

Q Typed TableZt9| Relationship &9

Typed Tablel Typed TableZtel ZHE FAY & UCH, 5Lt Typed Table
Ofl CHOR ZHHIE HoZ 4 USLILL

2 Emp Tablell Business Table?te| #H 2

update emp set dept = BusinessUnit_t(1)
where oid = emp_t('s");
update emp set dept = NULL
where oid = emp_t('s');

1 DEPT1 11
2 DEPT2 21
OID | MAME| AGE |ADDRESS(SeridMum| Sdlary | Dept 3 DEPT3 32
5 [Svzan| 39 24000 [37000.48] (ref]
[t :
(ref (BusinessUnit_t)
e DEPT :
1

Emp tablel Business Tablezt] #H &9l

Figure-2503C

2 Emp Table =9

select oid, name
,dept->name
,dept->headcount

from emp

where oid = emp_t('s")"

OID NAME NAME HEADCOUNT

X'73' Susan DEPT1

11

INSERT INTO BusinessUnit (Oid, Name, Headcount)

VALUES (BusinessUnit_t(1), 'DEPT1',11)

,(BusinessUnit_t(2), 'DEPT2',21)
,(BusinessUnit_t(3), 'DEPT3',32);

select * from businessunit;

OID

NAME HEADCOUNT

1 DEPT1

11
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@ Column0il Object= HX0t= 20l CHH AT =LICH

®
@ Column(il Object M%

DBMS9 built-in data type2Z DataZE MO0 HAOIX ¥ 22, Object
£ column0fl M&& 4+ UCH

2 Person Table

OID NAME AGE Address (Address_t)
(VARCHAR) (INT)

Street Number City State

2 Person tablell address M&

UPDATE EMP

SET ADDRESS=ADDRESS..NUMBER('4869")..STREET('APPLETREE")
WHERE NAME="FRANKY"

AND ADDRESS..STATE='CA'";

UPDATE EMP
SET ADDRESS..NUMBER = '4869',
ADDRESS..STREET = 'APPLETREE'
WHERE NAME="FRANKY"
AND ADDRESS..STATE='CA' ;

INSERT INTO Person (Oid, Name, Age, Address)
VALUES ( Person_t('B")
, “Billy'
, 29
, ADDRESS T(‘Gang Name Dogok','123','Seoul','Korea"));

< Address_t9 Table function

CREATE FUNCTION ADDRESS_T
(street VARCHAR(30),
number VARCHAR(15),
city VARCHAR(30),
state VARCHAR(20) )
RETURNS ADDRESS_T
LANGUAGE SQL
RETURN ADDRESS T()..street(street)
..number(number)
..City(city)
..state(state);

UNIT 25 = 288 A S5 IEF




cTyped Table2 "Create
» Type"2&2 S0 JI== Object
£ 4NIZ XM= MY = US

Euu.

DB2 9.7 JHX} Jt0I=

®
@ Typed TableMlA Structured Type AtS

"Create Table"'Z&2 ME0t0 Pt Typed Tableg M4 & & JsULL
£t Structured Type 2ZE I Typeg S0l HEX Table?2E Md g & U&U
Ct.

2 Typed Table 44

2 Person tablell address HE

CREATE TAELE BusinessUnit OF BusinessUnit_t
{REF I3 Oid USER GENERATED) ;

D HEH Parson Takle 44

CREATE TAELE Person CF Person_t

Table Type 20 .-/f J (REF I3 Oid U3ER GEMERLATED):

H‘L"x

CREATE TABLE Ewp OF Emp t
I UNDER Person INHERIT SELECT PRIVILEGES
{ SerialMNwe WITH OPTICNS NOT NULL,
Dept WITH OPTICNS SCOPE BusinessUnit ),
Object Idenfifier HF &
CREATE TABLE Student OF 3tudent t

Select 20t 42 . UNDER Person INHERIT SELECT PRIVILEGES;

Sub tableMl U8 super Table 4 select ARFEY
CREATE TABLE Manager OF Manager t

MDER Employee INHERIT 3ELECT PRIVILEGES:

Column Option 39 CREATE TAELE irchitect OF Architect_t
“WITH QRTINS S & §BH UNDER Employee INHERIT SELECT PRIVILEGES:
option B4

Reference Column? B Q2
SITH SPTIONS G0 PEVSS BIFBH IR
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Typed table Record &0 CHOH & HSLICH

@ Typed Table Record 244

2 BusinessUnit Table

INSERT INTO BusinessUnit (Oid, Name, Headcount)
VALUES(BusinessUnit_t(1), 'Toy', 15);

INSERT INTO BusinessUnit (Oid, Name, Headcount)
VALUES(BusinessUnit_t(2), 'Shoe’, 10);

2 Person Table

INSERT INTO Person (Oid, Name, Age)
VALUES(Person_t(‘a'), 'Andrew’, 20);

INSERT INTO Person (Oid, Name, Age)
VALUES(Person_t('b"), '‘Bob', 30);

INSERT INTO Person (Oid, Name, Age)
VALUES(Person_t('c"), 'Cathy', 25);

2 Person Table

INSERT INTO Emp (Oid, Name, Age, SerialNum, Salary, Dept)
VALUES(Employee_t('d"), 'Dennis', 26, 105, 30000,
BusinessUnit_t(1));

INSERT INTO Emp (Oid, Name, Age, SerialNum, Salary, Dept)
VALUES(Employee_t('e"), 'Eva’, 31, 83, 45000,
BusinessUnit_t(2));

INSERT INTO Emp (Oid, Name, Age, SerialNum, Salary, Dept)

VALUES(Employee_t(f"), 'Franky', 28, 214, 39000,
BusinessUnit_t(2));

BusinessUnit
(Oid, Name, Headcount)

Person
(Oid, Name, Age, Address)

Emp Student
(..., SerialNum, Salary, Dept) (..., SerialNum, GPA)
Manager Architect
(..., Bonus) (..., StockOption)

Figure-2503C" * * Typed Table Record ¥d 71X

UNIT 25 « 23| ZHHE E
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éo:} Typed table®iA Structured Type At20t= A0 CHOH 2HELICH

®
< Student Table
INSERT INTO Student (Oid, Name, Age, SerialNum, GPA)
VALUES(Student_t('g"), 'Gordon', 19, ‘10245’, 4.7);
INSERT INTO Student (Oid, Name, Age, SerialNum, GPA)
VALUES(Student_t('h"), 'Helen', 20, ‘10357, 3.5);
2 Manager Table
INSERT INTO Manager (Oid, Name, Age, SerialNum,
Salary, Dept, Bonus)
VALUES(Manager_t('i"), 'Iris', 35, 251, 55000,
BusinessUnit_t(1), 12000);
INSERT INTO Manager (Oid, Name, Age, SerialNum,
Salary, Dept, Bonus)
VALUES(Manager_t('}"), ‘Christina’, 10, 317, 85000,
BusinessUnit_t(1), 25000);
INSERT INTO Manager (Oid, Name, Age, SerialNum,
Salary, Dept, Bonus)
VALUES(Manager_t('k"), 'Ken', 55, 482, 105000,
BusinessUnit_t(2), 48000);
< Architecture Table
INSERT INTO Architect (Oid, Name, Age, SerialNum,
Salary, Dept, StockOption)
VALUES(Architect_t(l'), 'Leo', 35, 661, 92000,
BusinessUnit_t(2), 20000);
INSERT INTO Architect (Oid, Name, Age, SerialNum,
Salary, Dept, StockOption)
VALUES( Architect_t('m"), 'Brian’, 7, 882, 112000,
(SELECT Oid FROM BusinessUnit WHERE name = 'Toy"),
30000);
)
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®
@ Reference Type 44

2 29| Structured typelil LHOH, DB2&= 0/0 4 S0t= reference typeg M3
LICL GIE E01, Person_t typeS MdY [, REF(Person_t) typeS H&LILE.

2 Create TableE2%&2 "With Options"&E A0t Columnit ObjectZte] &t
Holg & USLILL

CREATE TABLE Emp OF Emp_t
UNDER Person INHERIT SELECT PRIVILEGES
(Dept WITH OPTIONS SCOPE BusinessUnit);

R R

: Dept Column
E —

EMP Tablel sub-table

BusinessUnit Table
|

OID | NAME AGE ADDRESS | SerialNum Salary Dept

(ref)
--

:

BusinessUnit Table

OID NAME HeadCount

Figere2503D° * * Reference Type dd
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@ Self-Reference Relationship &2
2 Type &4

CREATE TYPE COMPANY_ T AS (
NAME VARCHAR(30),
LOCATION VARCHAR(30)

) MODE DB2SQL ;

CREATE TYPE PART_T AS (
DESCRIPT VARCHAR(20),
SUPPLIED_BY REF(COMPANY_T),
USED_IN REF(PART_T)

) MODE DB2SQL;

S Table ¥4

CREATE TABLE SUPPLIERS OF COMPANY_T (

REF IS SUPPNO USER GENERATED);
CREATE TABLE PARTS OF PART T (
REF IS PARTNO USER GENERATED,
SUPPLIED BY WITH OPTIONS SCOPE SUPPLIERS,
USED_IN WITH OPTIONS SCOPE PARTS);
: Parts Table
PARTNO DESCRIPT SUPPLIED_BY USER_IN
o (ref) ’(ref)

Suppliers Table

SUPPNO NAME LOCATION

Rigure.2503E - « - Self-Reference Relationship &2
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RIZHE ZHAC= O Ot
M Referential IntegrityE
ZOI0H{ OF BHCF.

éf} RI 2 Scoped Reference ©| Xt010f| LHOH &HELICE

@ RI (Referential Integrity) 2t Scoped Reference 2| Xt0|

2 Scoped Referencete Table Object?t ZHE FOOIX|E RIE CIEL}
Scopet Target tablelil Lot FEHEHS WP
2 Scoped Reference= [} Objectll 012 #01 FQOEHLE, ZHIXCZ M0

L Of
= weY.

° Type E9 ¥ Table &2

CREATE TYPE Empl_t AS (
Name VARCHAR(10)
, Mgr REF(Empl_t)
) ref using integer MODE DB2SQL;

CREATE TABLE Empl OF Empl_t (
REF IS Oid USER GENERATED);

° RIEY

ALTER TABLE Empl
ADD CONSTRAINT pkl UNIQUE(Oid);

ALTER TABLE Empl
ADD CONSTRAINT fk1
FOREIGN KEY(Mgr) REFERENCES Empl (Oid);

2 Record ¥4

insert into empl (oid,name)
values (empl_t(1 ), '2Zs" );

insert into empl (oid,name,mgr)
values (empl_t(11), ZMY ,empl_t(1 ));

insert into empl (oid,name,mgr)
values (empl_t(111), '2M2111"'empl_t(11) );

insert into empl (oid,name,mgr)
values (empl_t(112), '2M2112" ' empl_t(11) );

insert into empl (oid,name,mgr)
values (empl_t(12), '0IME" .empl_t(1 ));

insert into empl (oid,name,mgr)
values (empl_t(121), '0IMZ121",empl_t(12) );

insert into empl (oid,name,mgr)
values (empl_t(122), '0IMZ122' empl_t(12) );

: Empl Table
OID NAME MGR
) (reh o

00000000000 R e e e L L e e T e e L T L L T L L L T T e T e T R ]

Figure 2503F  RI & Scoped Reference X0
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°
@ Typed View H°

"Create View"E&Z2 U800 Typed ViewE dd¥g £ UsUL.
0t= AttributeE PISJ| A0ME Types My £ UM, 0| HIEOZ Views
ol g & USLLCH

2 ViewE A8t Typed?

CREATE TYPE VBUSINESSUNIT_T AS (
NAME VARCHAR(20)
) REF USING INTEGER MODE DB2SQL;

2 ViewE 39

CREATE VIEW VBUSINESSUNIT OF VBUSINESSUNIT T
MODE DB2SQL (REF IS VOID USER GENERATED)
AS SELECT VBUSINESSUNIT_T(INTEGER(OID))
, NAME
FROM BUSINESSUNIT;

2 View X3
SELECT * FROM VBUSINESSUNIT;

VOID NAME

1 DEPT1
2 DEPT2
3 DEPT3
4 DEPT4
5 DEPT5

2 View Hierarchy &4

CREATE TYPE VPERSON_T
AS (NAME VARCHAR(20))
MODE DB2SQL;

CREATE TYPE VEMP_T UNDER VPERSON_T
AS (SALARY INT, DEPT REF(VBUSINESSUNIT_T))
MODE DB2SQL;

CREATE VIEW VPERSON OF VPERSON_T MODE DB2SQL
(REF IS VOID USER GENERATED)
AS SELECT VPERSON_T (VARCHAR(OID))
, NAME
FROM ONLY (PERSON);

CREATE VIEW VEMP OF VEMP_T MODE DB2SQL
UNDER VPERSON INHERIT SELECT PRIVILEGES
(DEPT WITH OPTIONS SCOPE VBUSINESSUNIT)

AS SELECT VEMP_T(VARCHAR(OID))

, NAME

. SALARY

. VBUSINESSUNIT_T(INTEGER(DEPT))
FROM EMP;

DB2 9.7 JHX} Jt0I=
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@ Typed Table X3

2 Person table T3

select name, age from person;

@ Dereference Reference 0f LiEt X8

Scoped ReferenceE 79| 0tilXt & li= "Dereference Operation” AISZLILL.

Dereference Operator : ->
Scoped-reference-expression->column-in-target-typed-table

2 Table X9

select name
, salary
, dept->name
from emp;

SELECT P.Descript
, P.Supplied_by -> Location
FROM Parts P
WHERE P.Used_in -> Descript="Wing';

@ Built-in Function

DEREF : Scope reference Column&g E0i Object &H
TYPE_NAME

TYPE_ID

TYPE_SCHEMA

S DEREF

DEREF ( Scoped-reference-expression )

UNIT 25 « 28| ZHE ES E
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®
2 TYPE_* function

CREATE TYPE PROJECT_T
AS (PROJID INT, RESPONSIBLE REF(EMP_T))
MODE DB2SQL;

CREATE TABLE PROJECT
OF PROJECT_T (REF IS OID USER GENERATED,
RESPONSIBLE WITH OPTIONS SCOPE EMP);

Insert into project
values ( project_t(‘A"),10, emp_t('s") );

SELECT OID
, PROJID
, RESPONSIBLE->NAME
, TYPE_NAME (DEREF(RESPONSIBLE))
,TYPE_ID (DEREF(RESPONSIBLE))
, TYPE_SCHEMA(DEREF(RESPONSIBLE))
FROM PROJECT;

@ Query Specification

ONLY : £8 type? Objectft Return
IS OF : Typedil 0Tt 23 Mo
OUTER : Objectlt I £ = 2 E Attribute HAl
GENERATE_UNIQUE() D Rt s MYOtE B4
2 ONLY

SELECT NAME
FROM ONLY (EMP);

2 ISOF
<expression> IS OF ( TYPE_NAME], ... ])

SELECT NAME
FROM EMP E
WHERE E.AGE > 15
AND DEREF(E.OID) IS OF
( EMP_T, MANAGER_T, ARCHITECT_T);

DB2 9.7 JHX} Jt0I=
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S OUTER

SELECT TYPE_NAME(DEREF(Oid)) TYPE_NAME
, AGE
, NAME
, SALARY
, STOCKOPTION
FROM OUTER(EMP);

TYPE_NAME AGE NAME SALARY STOCKOPTION

EMP_T 26 Dennis 30000.00 -
EMP_T 36 Charlie 34000.00 -
EMP_T 46 Bill  44000.00 -

EMP_T 36 Charlie 34000.00 -
EMP_T 46 Bill  44000.00 -
EMP_T 39 Susan 37000.48 =
ARCHITECT_T 7 Brian 112000.00 30000
EMP_T 35 Marie 55000.00 -

2 GENERATE_UNIQUE()

INSERT INTO EMP
(Oid, Name, Age, SerialNum, Salary, Dept)
VALUES
(emp_t(generate_unique())
, 'Dennis’, 26, 105, 30000,BusinessUnit_t(1));

select oid, name, age from emp where serialnum=105

OID NAME AGE

X'20060404092229377998000000' Dennis 26

UNIT 25 « 23| ZHE E E
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