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Abstract Data Types
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CREATE TYPE ADDRESS TY AS OBJECT
(

street VARCHARZ2 (50),

city VARCHARZ2 (25),

state CHAR(2),

zip NUMBER
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CREATE TABLE PERSON (
name VARCHARZ2 (25),
address ADDRESS TY

) ;

PERSON
name address

street city state zip
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CREATE TYPE PERSON TY AS OBJECT
(
name VARCHARZ2 (25),
address ADDRESS TY

PERSON TY
address

name : :
street city state Zip
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CREATE TABLE PERSON OF PERSON_TY;

PERSON
name address
street city state Zip

CREATE TABLE PERSON (
name VARCHARZ2 (25),
address ADDRESS TY

) ;




CREATE TABLE CUSTOMER (
customer ID NUMBER,
person PERSON TY

) ;

CUSTOMER




DESCRIBE CUSTOMER
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SELECT column name, data type
FROM USER TAB COLUMNS .¢¢9“be ;
WHERE table name = 'CUSTOMER'; (oot dsloer 305)
COLUMN NAME DATA TYPE
CUSTOMER ID NUMBER

PERSON PERSON TY




&\3\,3..3\ u»«y\S Ba Las u\zaa\} 3\%\

SELECT attr name, length, attr type name

FROM USER_TYPE ATTRS Ul e

(pasad LU oleoly)

WHERE type name = 'PERSON TY';
ATTR NAME LENGTH ATTR TYPE NAME
NAME 25 VARCHARZ

ADDRESS ADDRESS TY
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SELECT attr name, length, attr type name
FROM USER TYPE ATTRS




J2 o 22 ys

2 o B

a5 &Lc
&) Js-e 9

USER_TABLES
USER_TYPES
USER_TAB COLUMNS
USER_TYPE ATTRS
USER_CONSTRAINTS
USER_CONS COLUMNS

ALL TABLES

ALL TYPES

ALL TAB_ COLUMNS
ALL TYPE ATTRS
ALL CONSTRAINTS
ALL CONS_COLUMNS
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INSERT INTO CUSTOMER VALUES
(L,
PERSON TY ('John Smith',
ADDRESS_TY('57 PLEASANET ST',

"FINN', "NH',11111)));

INSERT INTO CUSTOMER VALUES
(2,
PERSON TY ('Seymour Hester',
ADDRESS_TY('l STEPAHEAD RD',

"BRIANT', 'NH',11111)));
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SELECT customer ID
FROM CUSTOMER;

SELECT *
FROM CUSTOMER;
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SELECT Name
FROM CUSTOMER;

ERROR :

invalid column name

Customer Jyod 3 558 ol d Name o
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SELECT C.Customer ID, C.Person.Name
FROM CUSTOMER C;

CUSTOMER ID

PERSON.NAME

1

John Smith

2

Seymour Hester

Table Column . Attribute
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SELECT C.Person.Address.Street
FROM CUSTOMER C;

PERSON.ADDRESS.STREET

57 PLEASANET ST

1 STEPAHEAD RD

Table . Column . Column

Attribute
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SELECT C.Person.Name,
FROM CUSTOMER C

C.Person.Address.City

WHERE C.Person.Address.City LIKE 'S$F%';

PERSON.NAME

PERSON.ADDRESS.CITY

John Smith

FINN
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UPDATE CUSTOMER C

SET C.Person.Address.City =

WHERE C.Person.Address.City

'HART'

'BRIANT';
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CREATE OR REPLACE TYPE person type AS OBJECT
(
first name VARCHAR2 (30),
last name VARCHARZ2 (30),
phone number VARCHAR2 (20),
date of birth DATE,
MEMBER FUNCTION name and phone RETURN VARCHARZ,
MEMBER FUNCTION ageOnDate (onDate DATE) RETURN INTEGER
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CREATE OR REPLACE TYPE BODY person type AS

MEMBER FUNCTION name and phone RETURN VARCHAR2 IS
BEGIN
RETURN (SELF.first name||' '||SELF.last name||' Phone:
| | SELF.phone number) ;
END name and phone;

MEMBER FUNCTION ageOnDate (onDate DATE) RETURN INTEGER IS
BEGIN

RETURN MONTHS BETWEEN (onDate, SELF.date of birth)/12;
END ageOnDate;

END;
/




Methods - i Ll

CREATE TABLE person OF person type;

INSERT INTO person VALUES
('Robert', 'Freeman',6 '904.200.2020', to date('01-JUN-1979"'));
INSERT INTO person VALUES
('Deborah', 'Freeman', '014.200.2020', to date('01-MAY-1986"'));
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SELECT p.name and phone (), p.ageOnDate (current date)
FROM person p;

P.NAME AND PHONE () P .AGEONDATE (CURRENT DATE)

Robert Freeman Phone: 904.200.2020 31

Deborah Freeman Phone: 904.200.2020 24
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CREATE TYPE Person AS OBJECT ( Person
name VARCHARZ2 (20),
name
address VARCHARZ2 (20)
) NOT FINAL address
/
CREATE TYPE Student UNDER Person (
degree VARCHARZ2 (20),
department VARCHAR2 (20)
)
/ Student Teacher
CREATE TYPE Teacher UNDER Person ( name name
salary INTEGER, address address
department VARCHAR2 (20)
) degree salary
/ department department
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Collections
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(de-normalization) Jyud! s «W)
Not-First Normal Form (NF2)
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CREATE TABLE Borrower
name VARCHAR?2 (25),
tool VARCHARZ2 (25),

) ;

(

CONSTRAINT borrower pk PRIMARY KEY

(name, tool)

BORROWER

NAME TOOL

Jed Hopkins Shovel

Jed Hopkins Axe

Jed Hopkins Hammer

John Smith Shovel

John Smith Saw

BORROWER

NAME

TOOL

Jed Hopkins

{Shovel, Axe, Hammer}

John Smith

{Shovel, Saw}




CREATE OR REPLACE TYPE TOOLS VA
AS VARRAY (5) OF VARCHARZ2 (25);

CREATE TABLE Rorrower

name VARCHAR2 (25)
tools TOOLS VA
) ;

(

PRIMARY KEY

4
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BORROWER
NAME TOOL
Jed Hopkins {Shovel, Axe, Hammer}
John Smith {Shovel, Saw}
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INSERT INTO BORROWER VALUES
('"Jed Hopkins', TOOLS VA ('Shovel', 'Axe',
INSERT INTO BORROWER VALUES
('"John Smith', TOOLS VA ('Shovel', 'Saw'));

'Hammer') ) ;

BORROWER
NAME TOOLS

Jed Hopkins {Shovel, Axe, Hammer}

John Smith {Shovel, Saw}
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SQL> SELECT * FROM Borrower;

Jed Hopkins TOOLS VA ('Shovel', 'Axe', 'Hammer')
John Smith TOOLS VA ('Shovel', 'Saw')
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DECLARE
CURSOR borrower cursor IS
SELECT * FROM borrower;
borrower rec borrower cursor3ROWTYPE;
BEGIN
FOR borrower rec IN borrower cursor LOOP
DBMS OUTPUT.PUT LINE ('Borrower Name: '||[borrower rec.name);
FOR I IN 1..borrower rec.tools.COUNT LOOP
DBMS OUTPUT.PUT LINE (borrower rec.tools(I));
END LOOP;
END LOOP;
END;
/
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Borrower Name:

Shovel
Axe
Hammer

Borrower Name:

Shovel
Saw

Jed Hopkins

John Smith
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Method Description
COUNT Returns the number of elements in the collection
DELETE Causes the removal of one, all, or a given range of elements in a VARRAY
EXISTS Returns TRUE if the element exists
EXTEND Adds a given number of elements to the VARRAY
FIRST Returns the first index in the VARRAY
LAST Returns the last index in the VARRAY
LIMIT Returns the maximum number of elements in the VARRAY
NEXT Returns the next index number in the VARRAY
PRIOR Returns the previous index number
TRIM Removes one or more elements from a collection
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UPDATE borrower
SET tools = TOOLS VA ('Shovel',
WHERE name = 'Jed Hopkins';

'Axe')
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DECLARE
var tools va TOOLS VA;

BEGIN Jl ‘%‘-»A\ 5
SELECT tools INTO var_tools_ya'/////////////,////// PL/SQL
FROM borrower
WHERE name = 'Jed Hopkins';

-- Manipulate the VARRAY. L Jpidl Ales

//////////////
. | Aa 12y 5 Jya| e

-— Now, update the object itself ////// uuﬁ\wg;édfﬁh
UPDATE borrower SET tools = var tools va ] i
WHERE name = 'Jed Hopkins';

END;

/
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-—- Add to the VARRAY.
var tools va.EXTEND; L N pais i3Lo)
var tools va(var tools va.LAST) := 'Saw';

—-— Update specific elements
var tools va(l) := 'Axe'; —]
var tools va(2) := 'Shovel';

- B30 ),,o\.:& ‘_}:M
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DECLARE
var tools va TOOLS VA;
BEGIN
SELECT tools
INTO var tools va
FROM borrower
WHERE name = 'Jed Hopkins';
—-— Add to the VARRAY.
var tools va.EXTEND;
var tools va(var tools va.LAST) := 'Saw';
—-—- Update specific elements
var _tools va(l) := 'Axe';
var tools va(2) := 'Shovel';
-—- Now, update the object itself
UPDATE borrower SET tools = var tools va
WHERE name = 'Jed Hopkins';
END;
/
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