ﬁ””“‘“‘“

1
- 60 70
UML Oracle
Oracle 8i
1.1 -
CODASYL COBOL CODASYL
FIRST RECORD NEXT_RECORD LAST RECORD
CODASYL text
ISAM  VSAM
DBMS
2000
CODASYL
SQL DBMS RDBMS)
SQL 80
1.1.1

20

20



Order

10

CASE

80

90

ER

COBOL

12

Chm-w&%

PO Purchase
CODASYL
80
2000
CODASYL ISAM VSAM CODASYL
COBOL

Oracle Designer
1~-2

ERD

80

1990

Oracle
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ERD

1.1.2 -

C++

C++

Oracle RDBMS Oracle Designer Oracle Developer

1.1.3 * !

20

20

Oracle 8i



1.1.4

1.2

Oracle

Oracle 8i

Oracle Developer

UML

- Oracle 8i

Oracle 8i

Oracle Designer

RDBMS
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1
Grady Booch Jim Rumbaugh Ivar Jacobson UML
UML
UML
UML
n
n
n
|
| |
n
n
UML -
UML UML
UML UML
UML UML
UML UML
UML
" Class diagram ER
" Object diagram)
" Use case diagram Oracle CASE “ !
Oracle
" Sequence diagram
Oracle Designer
" Collaboration diagram
Oracle
n Statechart diagram
Oracle
" Activity diagram
Oracle Designer
" Implementation diagram
UML
ER UML
ERD UML
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ERD UML
ER “ ”
UML “ "
ER
“ ! PL/SQL Java
1.3 Oracle
Oracle 8i Oracle Form 4.5
PL/SQL
RDBMS —— 8.0 Oracle - 8i
1998
OID
Oracle Developer 2.0 1998 3
PL/SQL Oracle 8i
Oracle Designer 2.1 1998 6 Object
Database Designer ODD UML
Oracle 8i DDL
RDBMS Oracle Developer
Oracle Designer DDL
Oracle 8i Oracle 8i Oracle Designer

ODD UML
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1
Oracle 8i
Oracle 8i
" ” C++
Java Oracle C++ Java
Oracle 8i ,Java
Oracle Designer UML OoDD UML
Oracle Designer
UML UML 85% Oracle
Designer Oracle 8i UML
UML UML
Oracle 8i - UML
1.4 Oracle 8i
Oracle 8i -
Oracle 8i
1.4.1 -
Oracle 8i
Oracle 8i -
1.
/
1-1 NAME T,
1-1
CREATE OR REPLACE TYPE NAME_T AS OBJECT
(COL VARCHARZ2 (50))
/
1-2 PERSON T
PERSON_T 4 PERSON _ID uiD LNAME_TX
FNAME_TX BIRTH_DATE

1-2a

~--example_01_01 is prereq
CREATE OR REPLACE TYPE PERSON_T

AS OBJECT(
PERSON_ID
LNAME_TX
FNAME_TX
BIRTH_DATE
/

NUMBER (10),
NAME_T,
NAME_T,
DATE)
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LNAME_TX FNAME_TX VARCHAR
50 DML 1-1
NAME_T DML
Oracle Designer
NAME_T

1-2a PERSON_T
1-2b PERSON_T EMP
1-2b

CREATE TABLE EMP OF PERSON_T (

PERSON_ID NOT NULL,
LNAME_TX NOT NULL,
FNAME_TX NOT NULL, -

BIRTH_DATE NOT NULL,
PRIMARY KEY (PERSON_ID)})
/

EMP CREATE TABLE PERSON_T
EMP
1-2b PERSON_ID LNAME_TX FNAME_TX
BIRTH_DATE CREATE TABLE
Oracle 8i

1-3 ADDRESS

1-3

CREATE OR REPLACE TYPE ADDRESS_T AS OBJECT

(ADDR1 VARCHARZ2 (50),
ADDR2 ) VARCHAR2 (50),
CITY_TX VARCHAR2 (50),
ST_CD VARCHARZ2 (2),
CTRY_CD VARCHARZ2 (3),
ZIP_CD VARCHAR2 (9))
/
ADDRESS T
CONTACT_T
CONTACT_T PERSON_T ADDRESS T

1-4
EMP
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1-4

--EXAMPLE_01_03 IS PREREQ

--members of multi-member types not supported as key components
CREATE OR REPLACE TYPE CONTACT_ T AS OBJECT

(PERSON PERSON_T,

ADDRESS ADDRESS_T)

/

CREATE TABLE CONTACT OF CONTACT_T (
PERSON.PERSON_ID NOT NULL)
/

1-5

--example_01_01 is prereq
CREATE OR REPLACE TYPE PERSON_T

AS OBJECT(
LNAME_TX NAME_T,
FNAME_TX NAME_T,
BIRTH_DATE DATE)
/
CREATE OR REPLACE TYPE EMP_T AS OBJECT
(EMP_ID NUMBER (10),
PERSON PERSON_T,
HIRE_DATE DATE)
/
CREATE TABLE EMP OF EMP_T
(EMP_ID NOT NULL PRIMARY KEY)
/
2. -
Oracle 8i - Oracle
Rest Oracle
Oracle 8i - Oracle Server ALTER
TABLE
Oracle 8i
CREATE TABLE...AS SELECT FROM... DROP
TABLE
Oracle 8i
1-1
NAME_T
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PERSON PERSON
_ 1-6
1-6
CREATE OR REPLACE TYPE PERSON_T AS OBJECT
PERSON_ID NUMBER,
LAST_NAME VARCHAR2 (50), -
FIRST NAME VARCHARZ2 (50),
BIRTH_DATE . DATE)

/

CREATE TABLE PERSON OF PERSON_T (
PERSON_ID NOT NULL PRIMARY KEY,
LAST_NAME NOT NULL,

FIRST NAME NOT NULL,

BIRTH_DATE NOT NULL)

/

PERSON GENDER_MF
PERSON_T Oracle 8i
1-7 GENDER_MF PERSON
1-7

--EXAMPLE_01_01 IS PREREQ
DROP TABLE PERSON
/

CREATE OR REPLACE TYPE PERSON_T AS OBJECT

(PERSON_ID NUMBER,
LAST_NAME NAME_T,
FIRST_NAME NAME_T,
BIRTH_DATE DATE,
GENDER_MF CHAR (1))

/

CREATE TABLE PERSON OF PERSON_T (
PERSON_ID NOT NULL PRIMARY KEY,
LAST_NAME NOT NULL,

FIRST_NAME NOT NULL,

BIRTH_DATE NOT NULL,

GENDER_MF DEFAULT 'F' NOT NULL)
;o
Oracle 8i PERSON
PERSON PERSON
PERSON INSERT INTO...SELECT FROM... PERSON
PERSON SQL 1-8

INSERT INTO...
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SELECT...FROM
FROM

CREATE TABLE... SELECT...
CREATE TABLE...SELECT...FROM

CREATE
TABLE
1-8
RENAME PERSON TO ORIG_PERSON;
CREATE TABLE PERSON OF PERSON_T;
INSERT INTO PERSON (PERSON_ID, LAST_NAME, FIRST NAME, BIRTH_DATE)
SELECT PERSON_ID,LAST_NAME,FIRST_NAME, BIRTH_DATE FROM ORIG_PERSON;
PERSON ORIG_PERSON
ORIG_PERSON
PERSON ORIG_PERSON
OID ORIG_PERSON
PERSON
Oracle 8i
1-8 PERSON_ID
/
PERSON_T 5
PK TABLE_NAME]|'_ID'
PERSON_PK PK
PERSON_T
PERSON_T PERSON_ID
PERSON T 1-9 PERSON_ T

1-9

CREATE OR REPLACE TYPE PERSON_T AS OBJECT

(LAST_NAME
FIRST_NAME
BIRTH_DATE
GENDER_MF

/

CREATE TABLE
EMP_ID

EMP

/

CREATE TABLE
CONTACT_ID
CONTACT

/

VARCHAR2 (50),
VARCHAR2 (50),

DATE,
CHAR (1))
EMP ( .
NUMBER (10) NOT NULL PRIMARY KEY,
PERSON_T)
CONTACT (
NUMBER (10) NOT NULL PRIMARY KEY,
PERSON_T) ’

EMP EMP
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PERSON_T SQL*Plus EMP

SQL>" desc EMP

Name . " Null? Type
EMP_ID - NOT NULL NUMBER(10)
EMP o PERSON_T
EMP PERSON_T INSERT
1-10
1-10

SQL> INSERT INTO EMP VALUES
(1,PERSON_T('SMITH', 'JOE', '06-JUN-98', 'M'));

INSERT PERSON T
DML
SELECT SELECT*
Oracle 8i
3. Object Identifiers OID
Oracle 8i OID C++/Java
Oracle SQL PL/SQL Forms Reports ROWID
ROWID OlID
C++/Java
OoID
OlID
Oracle 8i
OID
Oracle Server
EMP EMP PERSON_ T
OID
OoID
OolID
OID WHERE
SQL JOIN
4,

OID

REF

OID

OID

1-2b
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SCOPE SQL
JOIN
SCOPE
JOIN
1-11 PERSON_T
PERSON_T EMP
1-11

CREATE OR REPLACE TYPE PERSON_T AS OBJECT

(PERSON_ID NUMBER,
LAST_NAME VARCHAR2 (50),
FIRST_NAME VARCHAR2 (50),
BIRTH_DATE DATE,
GENDER_MF CHAR (1))

/

CREATE TABLE EMP OF PERSON_T
/

CREATE TABLE TASK (

TASK_ID NUMBER (10),
PERSON REF PERSON_T SCOPE IS EMP)
/
1-11 PERSON_T, EMP TASK
PERSON_T REF
EMP SCOPE
Oracle OID OoID
JOIN
EMP_ID="23495' JOIN
JOIN
Oracle Server JOIN
5. DEFERRED/NOVALIDATE / )
DEFERRED/NOVALIDATE
DEFERRED SET CONSTRAINTS SQL*Plus
IMMEDIATE DEFERRED
IMMEDIATE RDBMS
DEFERRED COMMIT DEFERRED
PO PO _DTL
DML

NOVALIDATE
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CONTACT_ID LAST_NAME FIRST_NAME STATE_CD
1 SMITH JOHN NJ
2 JONES PAUL X
3 WHITNEY JED
4 KRAUS LIZZIE PA
CONTACT STATE_CD REF_STATE
2 3 STATE_CD NOT NULL
STATE_CD 1-12
1-12
DROP TABLE CONTACT;
DROP TABLE REF_STATE;
CREATE TABLE REF_STATE (
STATE_CD VARCHAR2 (2) NOT NULL PRIMARY KEY,
DESCR_TX VARCHAR2 (50) NOT NULL)
/ .
CREATE TABLE CONTACT ({
CONTACT_ID NUMBER (10) NOT NULL .PRIMARY KEY,
LAST_NAME VARCHAR2 (40) NOT NULL,
FIRST_NAME VARCHAR2 (40) NOT NULL,
STATE_CD VARCHAR2 (2) CONSTRAINT STATE_CD_NN NOT NULL DISABLE,

CONSTRAINT CONTACT__STATE_FK FOREIGN KEY (STATE_CD)
REFERENCES REF_STATE (STATE_CD) DISABLE)

/

INSERT INTO REF_STATE (STATE_CD, DESCR_TX) VALUES ('NJ', 'NEW JERSEY');
INSERT INTO REF_STATE (STATE_CD, DESCR_TX) VALUES

('PA', 'PENNSYLVANIA') ;

INSERT INTO CONTACT (CONTACT_ID,LAST NAME,FIRST _NAME, STATE_CD)

"VALUES (1, 'SMITH', 'JOHN', 'NJ');

INSERT INTO CONTACT (CONTACT_ID,LAST NAME,FIRST_NAME, STATE_CD)

VALUES (2, 'JONES', 'PAUL', 'X');

INSERT INTO CONTACT (CONTACT_ID, LAST_NAME, FIRST_NAME, STATE_CD)

VALUES (3, 'WHITNEY', 'JED',NULL);

INSERT INTO CONTACT (CONTACT_ID,LAST NAME, FIRST_NAME, STATE_CD)

VALUES (4, 'KRAUS', 'LIZZIE','PA'});

ALTER TABLE CONTACT ENABLE NOVALIDATE CONSTRAINT STATE_CD_NN;
ALTER TABLE CONTACT ENABLE NOVALIDATE CONSTRAINT CONTACT__STATE_FK;

SQL> SELECT * FROM CONTACT;

CONTACT_ID LAST_NAME FIRST_NAME ST

1 SMITH - JOHN NJ
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1
2 JONES PAUL X
3 WHITNEY JED ,
4 KRAUS LIZZIE PA
6
SELECT SELECT
/ -
Oracle 8i
DEPARTMENTS EMPLOYEES CREATE TABLE 1-13
EMPLOYEES
EMPLOYEES DEPARTMENTS
1-13
1-13
CREATE TABLE DEPARTMENTS (
DEPT_ID NUMBER (10) NOT NULL PRIMARY KEY,
NAME VARCHAR2 (50) NOT NULL)
/
CREATE OR REPLACE TYPE DEPT_T AS OBJECT (
DEPT_ID NUMBER (10),
NAME VARCHAR2 (50))
/ )

CREATE VIEW DEPT_OV OF DEPT_T WITHAOBJECT OID (DEPT_ID)
AS SELECT DEPT_ID, NAME

FROM DEPARTMENTS

/

CREATE TABLE EMPLOYEES (
EMP_1ID NUMBER (10) not null primary key,
LAST_NAME VARCHAR2 (50) not null,
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FIRST_NAME VARCHAR2 (50) not null,

HIRE_DATE DATE not null,

DEPT_ID NUMBER (10) REFERENCES DEPARTMENTS (DEPT_ID))
/

CREATE OR REPLACE TYPE EMP_T AS OBJECT (
EMP_ID NUMBER (10),

LAST_NAME VARCHARZ2 (50),

FIRST NAME VARCHAR2 (50),

HIRE_DATE DATE,

DEPT_ID REF DEPT_OV)

/

CREATE VIEW EMP_OV OF EMP_T WITH OBJECT OID (EMP_ID)
AS

SELECT EMP_ID, LAST _NAME, FIRST NAME, HIRE_DATE,
MAKE_REF (DEPT_OV, DEPT_ID)

FROM EMPLOYEES

/

OID EMPLOYEES EMP_ID OID
MAKE_REF
CAST-MULTISET SQL
EMP/DEPT CAST-MULTISET EMP_BY_DEPT_OV
1-14
1-14

--example_01_12 is prereq
CREATE TYPE EMPS_T AS object (

EMP_ID NUMBER (10) ,
LAST_NAME VARCHAR2 (50) ,
FIRST_NAME VARCHARZ (50) ,
HIRE_DATE DATE)

/

CREATE TYPE EMPSET T AS TABLE OF EMPS_T

/

CREATE OR REPLACE TYPE EMP_BY_DEPT T AS OBJECT (
DEPT_ID NUMBER(10),

NAME VARCHAR2 (50),

EMP EMPSET_T)

/

CREATE VIEW EMP_BY_ DEPT_OV OF EMP_BY_DEPT_T

WITH OBJECT OID (DEPT_ID)

AS SELECT DEPT_1D, NAME,

CAST (MULTISET(

SELECT E.EMP_ID, E.LAST NAME, E.FIRST_NAME, E.HIRE_DATE
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1
FROM EMPLOYEES E o
WHERE E.DEPT_ID = D.DEPT_ID)
AS EMPSET_T) -
FROM DEPARTMENTS D
/
CAST-MULTISET 1-14 EMPLOYEES
DEPARTMENTS CAST-MULTISET
EMP_BY_DEPT_OV CAST-
MULTISET collection query
1-13 EMP_T
13
Oracle 8i
1.4.2 INSTEAD OF
Oracle DML
INSTEAD OF DML
DML INSTEAD OF
DML DML
INSTEAD OF DML INSTEAD OF
INSTEAD OF NEW OLD
1-15
1-15

~--example_01_13 is prereq

CREATE OR REPLACE TRIGGER IOI_EMP

INSTEAD OF INSERT ON EMP_OV FOR EACH ROW

DECLARE ’

INVALID_DEPT_ID EXCEPTION;

BEGIN

IF :NEW.HIRE DATE > SYSDATE - 30 THEN

INSERT INTO EMPLOYEES VALUES(:NEW.EMP_ID,
:NEW.LAST_NAME,
:NEW.FIRST_NAME,
:NEW.HIRE_DATE,
NEW.DEPT_ID) ;

END IF;

EXCEPTION

WHEN INVALID_HIRE_DATE THEN ) )

RAISE_APPLICATION_ERROR(-20001, 'HIRE DATE 'lI|

'MUST BE WITHIN LAST THIRTY DAYS OR IN FUTURE.');

END;

/
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DML
INSTEAD OF INSTEAD OF
1.4.3
Large Object, LOB Oracle 8.0 LOB
LONG LOB 4Gb
4K LOB CLOB
LOB NCLOB BLOB LOB BFILE BFILE
BFILE
LOB
LOB LOB
LOB SQL
LOB PL/SQL
PL/SQL LOB
LOB 500 LONG
LOB LONG
LOB
1.4.4
Oracle 8i Java Java
PL/SQL / PL/SQL
Java
Java PL/SQL 10 Java
PL/SQL
PL/SQL PL/SQL
Java
Java Java
1.45
Oracle 8i VARRAYS
1. VARRAYS
VARRAYS VARRAYS
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1-16 VARRAY
1-16

~ CREATE OR REPLACE TYPE TEMP_T AS VARRAY (3) OF NUMBER (5,2)

/
TYPE_T VARRAY DAILY_TEST TEMP_T
1-17
1-17
--example_-1_15 is prereq
CREATE TABLE DAILY_TEST (
DAILY_TEST ID INTEGER,
DAY_ID INTEGER,
TEMPERATURE_SAMPLE TEMP_T)
/ . .
INSERT INTO DAILY_TEST VALUES(1l,1,TEMP_T(1))
/
INSERT VARRAY 1-18

1-18

INSERT INTO DAILY_TEST VALUES(1l,1,TEMP_T(75,85,80))
/

VARRAY PL/SQL 1-19
Oracle 8i VARRAY SQL
1-19

CREATE TYPE vart AS VARRAY(3) OF INTEGER;
CREATE TABLE tabl (cl INTEGER, c¢2 vart);
INSERT INTO tabl VALUES(0, vart(l, 2));
DECLARE

varvar vart;

BEGIN

SELECT c2 INTO varvar FROM tabl WHERE cl = 0;
varvar .EXTEND() ;

varvar (varvar.COUNT) := 3;
UPDATE tabl SET c2 = varvar WHERE cl = 0;
-END; ’
VARRAY
VARRAY SELECT
VARRAY VARRAY
4K “ " LOB VARRAY 4K
LOB 4K
2.

Oracle 7
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PO

PO_DTL 1-20
1-20

CREATE OR REPLACE TYPE PO_DTI, TYPE
AS OBJECT(

ITEM_ID VARCHAR2 (5),

QTY NUMBER (5))

CREATE OR REPLACE TYPE PO_DTL_TABLE_TYPE
AS TABLE OF PO_DTL_TYPE

/

CREATE OR REPLACE TYPE PO_TYPE
AS OBJECT(

PO_ID VARCHAR2 (5),

DESCR_TX VARCHAR2 (40),

VENDOR_ID VARCHAR2 (5),

PO_DTL PO_DTL_TABLE_TYPE)

/

CREATE TABLE PO
OF PO_TYPE (

PO_ID NOT NULL PRIMARY KEY,

DESCR_TX NOT NULL,

VENDOR_ID NOT NULL

REFERENCES VENDOR (VENDOR_ID))

NESTED TABLE PO_DTL STORE AS PO_DTL
(PRIMARY KEY (NESTED_TABLE_ID, PO_DTL_ID)
ORGANIZATION INDEX)

RETURN AS LOCATOR

VARRAY VARRAY
1-21 SQL

1-21

SELECT D.ITEM _ID, SUM(D.QTY) QTY
FROM PO P, TABLE(P.PO_DTL) D
GROUP BY D.ITEM_ID

/

PO FROM

TABLE ... SQL P P PO
PO_DLT P PL/SQL

1.4.6

10T



China=pubecom

ROWID
Oracle 8i

10T
« ” PO DTL PO _DTL
NESTED TABLE_ID PO DTL_ID PO _DTL_ID PO DTL

“ 1"
NESTED _TABLE_ID
ORGANIZATION INDEX
10T
1.4.7
Oracle 8i
Oracle 8i YEAR='1997"

START_DATA=Substr '01-JAN-1997', 8,4)

TRANSACTIONS

SIC
TRANSACTIONS 1-22

1-22
CREATE TABLE TRANSACTIONS (
TRANSACTION_ID VARCHAR2 (15) NOT NULL,
CARDHOLDER VARCHAR2 (60) NOT NULL,
sic VARCHAR2 (5) NOT NULL,
PURCHASE_AMT NUMBER (9,2) NOT NULL,
TRANSACTION_DATE DATE NOT NULL)
/ .

TRANSACTIONS 1998 1
1-23

1-23
CREATE TABLE TRANSACTIONS (
TRANSACTION_ID VARCHAR2 (15) NOT NULL,
CARDHOLDER VARCHAR2 (60) NOT NULL,

SIC VARCHAR2 (5) NOT NULL,
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PURCHASE_AMT NUMBER (9,2) NOT NULL,
TRANSACTION_DATE DATE ('MM-DD-YYYY') NOT NULL)

MONTH_YEAR Co VARCHAR2 (6) NOT NULL)
PARTITION BY RANGE (MONTH_YEAR) ’

(PARTITION TRANS1 VALUES LESS THAN ('011998')
TABLESPACE TRANS1_TS,

(PARTITION TRANS2 VALUES LESS THAN ('021998')
TABLESPACE TRANS2_TS,
/

Oracle
MAXVALUE VALUES LESS THAN
1-24
1-24

ALTER TABLE TRANSACTIONS ADD PARTITION

BY RANGE (MONTH_YEAR) )
(PARTITION MAX VALUES LESS THAN (MAXVALUE))
TABLESPACE MAX_ TS

/

BY RANGE
MONTH_YEAR, 6 2 4
MONTH_Y EAR='011998' BY RANGE PARTITION BY

RANGE SUBSTR TRANSACTION_DATE 1 2 |SUBSTR TRANSACTION_DATE 7

TRANSACTIONS 1-25
1-25

CREATE INDEX TRANSACTIONS_BY_MONTH_IDX
ON TRANSACTIONS (MONTH_YEAR)

LOCAL :
(PARTITION TRANS1 ) TABLESPACE TRANS1_IDX,
PARTITION TRANS2 TABLESPACE TRANS2_IDX,

PARTITION MAX TABLESPACE MAX_ IDX)
/ .

LOCAL

GLOBAL
1 2
1-26
1-26

CREATE INDEX TRANSACTIONS_BY_MONTH_IDX
ON TRANSACTIONS (MONTH_YEAR)
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1
GLOBAL PARTITION BY RANGE (MONTH_YEAR)
(PARTITION TRANS1 VALUES LESS THAN ('021998')
TABLESPACE TRANS1_IDX,
PARTITION MAX VALUES LESS THAN (MAXVALUE)
TABLESPACE MAX_IDX)
/
1.4.8
EMPLOY EE SYSDATE_HIRE_DATE
DML
Oracle 8i
DML
/ SELECT
GRANT SELECT...
Oracle 8i
/
Oracle 8i “ "
1.5
Oracle 8i Oracle 6 Oracle 6

Oracle 8i

Oracle 8i

1996
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