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Oracle

NUMBER(p,s)

Oracle
Oracle

p (precision) Oracle 38

s (scale)
-84 127

NUMBER (p) p 0 (NUMBER(p,0) )

NUMBER 38
2-10

)
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Oracle

(10,-2) 100

NUMBER
Oracle

Oracle NUMBER(4,5)
0( ) 5

   

7456123.89 NUMBER 7456123.89

7456123.89 NUMBER(9) 7456124

7456123.89 NUMBER(9,2) 7456123.89

7456123.89 NUMBER(9,1) 7456123.9

7456123.89 NUMBER(6)

7456123.89 NUMBER(7,-2) 7456100

7456123.89 NUMBER(7,2)

   

.01234 NUMBER(4,5) .01234

.00012 NUMBER(4,5) .00012

.000127 NUMBER(4,5) .00013

.0000012 NUMBER(2,7) .0000012

.00000123 NUMBER(2,7) .0000012
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NUMBER 2-9
Oracle ANSI FLOAT

LONG
LONG 2GB(2 31 1 )

LONG VARCHAR2 LONG
Oracle

LONG LONG

SQL LONG

• SELECT

• UPDATE SET

• INSERT VALUES

LONG

• LONG

• LONG NULL NOT NULL

• LONG

• LONG

• SQL LONG

LONG SQL

• SELECT WHERE GROUP BY ORDER BY CONNECT BY
DISTINCT

• SELECT UNIQUE

• CREATE CLUSTER

• CREATE SNAPSHOT CLUSTER

FLOAT 38 10 126 2

FLOAT(b) 2 b b 1 126
2 10 b 0.30103

10 2 10 3.32193
2 126 10 38
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• SQL (SUBSTR INSTR )

•

• GROUP BY SELECT

• SELECT

• CREATE TABLE ... AS SELECT SELECT

• INSERT SELECT

LONG

• SQL LONG

• LONG CHAR VARCHAR2
SQL LONG 32KB

• LONG

• :NEW :OLD LONG

Oracle LONG
Oracle

DATE
DATE
CHAR NUMBER DATE

DATE

TO_DATE
Oracle

NLS_DATE_FORMAT
’DD-MON-YY’ ’DD-MON-YY’

2 2

12:00:00 
a.m.( )

SYSDATE SYSDATE TO_DATE
 3

Oracle
SYSDATE + 1

SYSDATE - 7 1 SYSDATE + (10/1440) 10 SYSDATE EMP
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HIREDATE DATE

Oracle ADD_MONTHS
MONTHS_BETWEEN 2

(1 31 )
3-34

1.5 36

4712 1 1
TO_DATE TO_CHAR J

Oracle DATE

  1997 1 1

SELECT TO_CHAR(TO_DATE(’01-01-1997’, ’MM-DD-YYYY’),’J’)
    FROM DUAL;

TO_CHAR
--------
2450450

DUAL  DUAL 4-530

RAW LONG RAW
RAW LONG RAW Oracle

LONG RAW

RAW VARCHAR2 Net8(
) Import Export

RAW LONG RAW Net8
Import/Export

(ALTER SESSION NLS_LANGUAGE )
CHAR VARCHAR2 LONG 2

RAW LONG RAW CHAR
16 1 16 4 RAW
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11001011 1 RAW ’CB’

RAW LONG RAW

(LOB)
LOB BLOB CLOB NCLOB BFILE

4GB

LOB LOB

LOB LOB LOB LOB
LOB LOB LOB

LOB DBMS_LOB OCI
LOB Oracle8 Server

Oracle8

LOB LONG LONG RAW

• LOB

• LOB LOB
BLOB NCLOB CLOB

BFILE

• LOB

• LOB 4GB BFILE
4GB

• LOB

• 1 2 LOB

• NCLOB 1 1 LOB

• LOB

• LOB LOB

• 1 LOB 1 LOB
LOB NULL

LOB BFILE NULL
)
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• LOB LOB LOB LOB

• LOB LOB LOB
BFILE

Oracle8 Server LOB

LOB INSERT LOB
LOB DBMS_LOB

OCI

LOB

CREATE TABLE person_table (name CHAR(40),
                           resume CLOB,
                           picture BLOB)
  LOB (resume) STORE AS
               ( TABLESPACE resumes 
                  STORAGE (INITIAL 5M NEXT 5M) );

LOB LOB

BFILE
BFILE Oracle

LOB BFILE
BFILE

CREATE DIRECTORY 4-226

LOB

4GB

Oracle

BFILE
Oracle

API
DBMS_LOB OCI LOB Oracle8 Server

Oracle8
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BLOB
BLOB

BLOB
BLOB 4GB

BLOB SQL DBMS_LOB
OCI BLOB

1 PL/SQL
OCI BLOB

CLOB
CLOB

CLOB 4GB

CLOB SQL OCI DBMS_LOB
CLOB

1 PL/SQL
OCI CLOB

NCLOB
NCLOB (NCHAR)

NCLOB 4GB

NCLOB SQL DBMS_LOB
OCI NCLOB

1 PL/SQL
OCI NCLOB

NCLOB NCLOB

ROWID
ROWID

16
16 ROWID ROWID

2-30 ROWID
Oracle

ROWID
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ROWID
Oracle8 Server

(DBA) ROWID

Oracle7 ROWID

block.row.file

Oracle8 ROWID ROWID

ROWID
Oracle8 ROWID ROWID

USER_OBJECTS DBA_OBJECTS ALL_OBJECTS

ROWID ROWID
DBMS_ROWID ROWID

DBMS_ROWID
SQL 2–2 DBMS_ROWID

DBMS_ROWID Oracle8 Server

block 16

row 4 16
0

file 16
1

2–2 DBMS_ROWID

 

ROWID_CREATE ROWID

ROWID_TYPE ROWID 0 1
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ROWID Oracle8
ROWID

 Oracle8 Server

 MLSLABEL
MLSLABEL

Oracle8 Trusted Oracle
Oracle

Trusted Oracle
Oracle Server

Trusted Oracle Trusted Oracle

 ANSI DB2 SQL/DS
SQL ANSI IBM SQL/DS

DB2 Oracle ANSI IBM
2–3 2–4

Oracle

ROWID_OBJECT ROWID

ROWID_RELATIVE_FNO ROWID

ROWID_BLOCK_NUMBER ROWID

ROWID_ROW_NUMBER

ROWID_TO_ABSOLUTE_ FNO ROWID

ROWID_TO_EXTENDED ROWID

ROWID_TO_RESTRICTED ROWID

ROWID_VERIFY ROWID ROWID_TO_EXTENDED

2–2 DBMS_ROWID
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2–3 Oracle ANSI

ANSI SQL  Oracle  

CHARACTER(n)

CHAR(n)

CHAR(n)

CHARACTER VARYING(n)

CHAR VARYING(n)

VARCHAR(n)

NATIONAL CHARACTER(n)

NATIONAL CHAR(n)

NCHAR(n)

NCHAR(n)

NATIONAL CHARACTER VARYING(n)

NATIONAL CHAR VARYING( n)

NCHAR VARYING(n)

NVARCHAR2(n)

NUMERIC(p,s)

DECIMAL( p,s)a

NUMBER(p,s)

INTEGER

INT

SMALLINT

NUMBER(38)

FLOAT(b)b

DOUBLE PRECISIONc

REALd

NUMBER

aNUMERIC DECIMAL
s 0

bFLOAT 2 b
126 2 38 10

cDOUBLE PRECISION 126 2
dREAL 63 2 18 10  
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SQL/DS DB2 Oracle

• GRAPHIC

• LONG VARGRAPHIC

• VARGRAPHIC

• TIME

• TIMESTAMP

TIME TIMESTAMP Oracle DATE

Oracle

Oracle Oracle8
CREATE TYPE 4-342

CREATE TYPE BODY 4-350
Oracle8 Server

2–4 Oracle SQL/DS DB2

SQL/DS DB2  Oracle  

CHARACTER(n) CHAR(n)

VARCHAR(n) VARCHAR(n)

LONG VARCHAR(n) LONG

DECIMAL( p,s)a NUMBER(p,s)

INTEGER

SMALLINT

NUMBER(38)

FLOAT(b)b NUMBER

aDECIMAL s
0

bFLOAT 2 b
126 2 38 10
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( )
1 3

•

•

• PL/SQL
C

REF
(OID)

REF
REF

REF

REF REF DANGLING(
) DANGLING NULL REF

DANGLING IS [NOT] DANGLING
EMP_T REF MGR MGR

DEPT

SELECT t.mgr.name
FROM dept t 
WHERE t.mgr IS NOT DANGLING;

VARRAY

Oracle
VARRAY

VARRAY VARRAY

•

•

• PL/SQL
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1

•

•

• PL/SQL

Oracle

Oracle

-1 100 -100 -1

’29-MAR-1991’(1991 3
29 ) ’05-JAN-1992’(1992 1 5 ) ’05-
JAN-1992 1:35pm’(1992 1 5 1 35 ) ’05-JAN-1992 
10:09am’(1992 1 5 10 9 )

: VARRAY
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•

•

2
2–5

5

   

   2 Oracle
2 Oracle 2

1
2 2

2 2
Oracle CHAR

NCHAR USER

  Oracle 2 1

2
2 2

Oracle VARCHAR2
NVARCHAR2

Oracle
1 2 1 2

Oracle

2–5

 

’ab’ > ’aa’ ’ab’ > ’aa’

’ab’ > ’a ’ ’ab’ > ’a ’

’ab’ > ’a’ ’ab’ > ’a’ 

’ab’ = ’ab’ ’ab’ = ’ab’

’a ’ = ’a’ ’a ’ > ’a’ 
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• 7 ASCII( )

• EBCDIC 2 10 500

• ISO 8859/1( )

• JEUC UNIX

ASCII EBCDIC 2–6 2–7

2–6 ASCII

 10   10  

32 ; 59

! 33 < 60

" 34 = 61

# 35 > 62

$ 36 ? 63

% 37 @ 64

& 38 A-Z 65-90

’ 39 [ 91

( 40 ¥ 92

) 41 ] 93

* 42 ^^ 94

+ 43 _ 95

, 44 ’ 96

- 45 a-z 97-122

. 46 { 123

/ 47 | 124

0-9 48-57 } 125

: 58 ~ 126
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MAP ORDER 2

MAP 2
MAP

MAP

ORDER 2 ( object1 object2) 1
ORDER object1 object2

+1 0 object1 object2 -1
ORDER NULL

MAP MAP 1

2–7 EBCDIC

 10   10  

64 % 108

¢ 74 _ 109

. 75 > 110

< 76 ? 111

( 77 : 122

+ 78 # 123

| 79 @ 124

& 80 ’ 125

! 90 = 126

$ 91 " 127

* 92 a-i 129-137

) 93 j-r 145-153

; 94 s-z 162-169

ÿ 95 A-I 193-201

- 96 J-R 209-217

/ 97 S-Z 226-233
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MAP
ORDER

MAP
ORDER

1
MAP ORDER

2

CREATE TYPE 4-342 Oracle8 Server

VARRAY
Oracle8 VARRAY

10 5
’JAMES’ Oracle

Oracle
Oracle

• INSERT UPDATE
Oracle

• SQL Oracle

• Oracle

1  ’10’ CHAR
NUMBER

SELECT sal + ’10’
    FROM emp;

2  NUMBER NUMBER
NUMBER ’7936’

7936
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SELECT ename
    FROM emp 
    WHERE empno = ’7936’;

3  Oracle ’DD-MON-YYYY’ ’12-MAR-
1993’ DATE

SELECT ename
    FROM emp 
    WHERE hiredate = ’12-MAR-1993’;

4  Oracle 'AAAAZ8AABAAABvlAAA' ROWID

SELECT ename
    FROM emp
    WHERE ROWID = 'AAAAZ8AABAAABvlAAA';

SQL 2–8
SQL

   

3-39

2–8 SQL

          CHAR NUMBER DATE RAW ROWID 

CHAR TO_NUMBER TO_DATE HEXTORAW CHARTOROWID

NUMBER TO_CHAR TO_DATE

(number,’J’)

DATE TO_CHAR TO_CHAR

(date,’J’)

RAW RAWTOHEX

ROWID ROWIDTOCHAR
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NULL
• SQL

•

•

• Oracle

NULL
NULL NULL

NOT NULL PRIMARY KEY
NULL

NULL

NULL NULL
( Oracle NULL Oracle

NULL
)NULL NULL

NULL 10 NULL NULL
NULL

SQL NULL
NULL (NVL TRANSLATE )

NULL NVL NULL
NVL(COMM,0) COMM NULL 0 COMM

NULL COMM

: 2–8 LONG LONG RAW
LONG LONG RAW Oracle

LONG LONG RAW LONG
LONG RAW LONG 2-11
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NULL
NULL 1000 NULL
NULL NULL 2000 5

NULL (1000+2000)/2=1500

NULL
NULL IS NULL IS NOT NULL
NULL NULL
UNKNOWN NULL NULL

Oracle DECODE 2
NULL DECODE 3-

73

2 NULL NULL 2
NULL

NULL
UNKNOWN FALSE

UNKNOWN WHERE SELECT
UNKNOWN FALSE

UNKNOWN UNKNOWN NOT 
FALSE TRUE NOT UNKNOWN UNKNOWN

2–9 NULL SELECT WHERE UNKNOWN
Oracle8 SQL 2-29



   

NULL 3–6 3-11  3–7  
3–8

• CURRVAL NEXTVAL

• LEVEL

• ROWID

• ROWNUM

CURRVAL NEXTVAL

SQL

CURRVAL NEXTVAL

2–9 NULL

A    

10 a IS NULL FALSE

10 a IS NOT NULL TRUE

NULL a IS NULL TRUE

NULL a IS NOT NULL FALSE

10 a = NULL UNKNOWN

10 a != NULL UNKNOWN

NULL a = NULL UNKNOWN

NULL a != NULL UNKNOWN

NULL a = 10 UNKNOWN

NULL a != 10 UNKNOWN

CURRVAL

NEXTVAL
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sequence.CURRVAL
sequence.NEXTVAL

SELECT SELECT ANYSEQUENCE

schema.sequence.CURRVAL
schema.sequence.NEXTVAL

schema.sequence.CURRVAL@dblink
schema.sequence.NEXTVAL@dblink

2-50

Trusted Oracle DBMS MAC DBMS

• DBMS READUP WRITEUP

• DBMS READUP WRITEUP
WRITEDOWN

Trusted Oracle OS MAC DBMS

CURRVAL NEXTVAL

• SELECT SELECT

• INSERT SELECT

• INSERT VALUES

• UPDATE SET

CURRVAL NEXTVAL

• DELETE SELECT UPDATE

•
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• DISTINCT SELECT

• GROUP BY ORDER BY SELECT

• UNION INTERSECT MINUS SELECT
SELECT

• SELECT WHERE

• CREATE TABLE ALTER TABLE DEFAULT

• CHECK

CURVAL NEXTVAL SQL LONG

NEXTVAL

CURRVAL NEXTVAL

CURRVAL NEXTVAL

SQL Oracle 1
NEXTVAL Oracle NEXTVAL

1 CURRVAL NEXTVAL
Oracle

CURRVAL NEXTVAL

CREATE SEQUENCE 4-278

1  

SELECT empseq.currval 
    FROM DUAL;

2  

INSERT INTO emp
    VALUES (empseq.nextval, ’LEWIS’, ’CLERK’,
             7902, SYSDATE, 1200, NULL, 20);

3  

INSERT INTO master_order(orderno, customer, orderdate)
    VALUES (orderseq.nextval, ’Al’’s Auto Shop’, SYSDATE);
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INSERT INTO detail_order (orderno, part, quantity)
    VALUES (orderseq.currval, ’SPARKPLUG’, 4);

INSERT INTO detail_order (orderno, part, quantity)
    VALUES (orderseq.currval, ’FUEL PUMP’, 1);

INSERT INTO detail_order (orderno, part, quantity)
    VALUES (orderseq.currval, ’TAILPIPE’, 2);

LEVEL
LEVEL 1

2

2–1
LEVEL

2–1

START WITH CONNECT BY
LEVEL SELECT 4-486

ROWID
ROWID Oracle8

ROWID

•

Level 1 

Level 2 

Level 3

Level 4 子/
リーフ�

親/
子�

ルート/
親�

親/
子�

子/
リーフ�

子/
リーフ�

子/
リーフ�

子/
リーフ�

親/
子�

親/
子�
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•

• ( 0)

• ( 1)

ROWID
ROWID

ROWID ROWID ROWID ROWID
2-16

ROWID

•

•

•

ROWID Import 
Export ROWID

Oracle ROWID

SELECT WHERE ROWID
ROWID

  20

SELECT ROWID, ename
    FROM emp
    WHERE deptno = 20;

ROWID              ENAME     
------------------ ----------
AAAAfSAABAAAClaAAA SMITH     
AAAAfSAABAAAClaAAD JONES     
AAAAfSAABAAAClaAAH SCOTT     
AAAAfSAABAAAClaAAK ADAMS     
AAAAfSAABAAAClaAAM FORD 

ROWNUM
ROWNUM

Oracle
ROWNUM 1 2 ROWNUM 2

ROWNUM
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SELECT *
    FROM emp
    WHERE ROWNUM < 10;

ROWNUM

SELECT * FROM emp
    WHERE ROWNUM > 1;

ROWNUM 1
2

ROWNUM 1

ROWNUM

UPDATE tabx
    SET col1 = ROWNUM;

Oracle ROWNUM ORDER BY
ORDER BY ROWNUM

ORDER BY Oracle
ROWNUM

ORDER BY

SQL

SQL
SQL

• /*
*/

: ROWNUM
Oracle8
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• --( 2 )

SQL

  

SELECT ename, sal + NVL(comm, 0), job, loc
/* Select all employees whose compensation is
greater than that of Jones.*/
  FROM emp, dept
       /*The DEPT table is used to get the department name.*/
  WHERE emp.deptno = dept.deptno
    AND sal + NVL(comm,0) >   /* Subquery: */
   (SELECT sal + NLV(comm,0)
                              /* total compensation is sal + comm */
      FROM emp 
      WHERE ename = ’JONES’)

SELECT ename, -- select the name
    sal + NVL(comm, 0),          -- total compensation
    job,                         -- job
    loc -- and city containing the office
  FROM emp, -- of all employees
       dept
  WHERE emp.deptno = dept.deptno
    AND sal + NVL(comm, 0) >     -- whose compensation 
                                 -- is greater than
      (SELECT sal + NVL(comm,0)  -- the compensation
    FROM emp 
    WHERE ename = ’JONES’)       -- of Jones.

: SQL SQL
Server Manager SQL*Plus

REMARK
Oracle Server Manager User’s Guide SQL*Plus
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4 COMMENT

Oracle SQL

1
SELECT UPDATE INSERT DELETE

Oracle

{DELETE|INSERT|SELECT|UPDATE} /*+ hint [text] [hint[text]]... */

{DELETE|INSERT|SELECT|UPDATE} --+ hint [text] [hint[text]]...

2–10 Oracle8 Server
Oracle8 Parallel Server Oracle8 Server

DELETE

INSERT

SELECT

UPDATE

DELETE INSERT SELECT
UPDATE

+ Oracle

hint Oracle8 Server
1

1

text
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2–10

  

 

/*+ ALL_ROWS */

/*+ CHOOSE */ SQL

/*+ FIRST_ROWS */

/*+ RULE */

/*+ AND_EQUAL(table index) */

/*+ CLUSTER(table) */

/*+ FULL(table) */

/*+ HASH(table) */

/*+ HASH_AJ(table) */ NOT IN

/*+ HASH_SJ (table) */ NOT IN

/*+ INDEX(table index) */

/*+ INDEX_ASC(table index) */

/*+ INDEX_COMBINE(table index) */ INDEX_COMBINE

/*+ INDEX_DESC(table index) */

/*+ INDEX_FFS(table index) */
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/*+ MERGE_AJ (table) */ NOT IN

/*+ MERGE_SJ (table) */ EXISTS

/*+ ROWID(table) */ ROWID

/*+ USE_CONCAT */ WHERE OR UNION ALL

/*+ ORDERED */ FROM

/*+ STAR */

/*+ DRIVING_SITE (table) */ Oracle

/*+ USE_HASH (table) */

/*+ USE_MERGE (table) */

/*+ USE_NL (table) */

/*+ APPEND */

/*+ NOAPPEND */
INSERT

/*+ NOPARALLEL(table) */ PARALLEL

/*+ PARALLEL(table, instances) */

DELETE INSERT UPDATE
PARALLEL DML

ALTER SESSION 
PARALLEL DML  

2–10
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1 SQL

•

•

•

•

/*+ PARALLEL_INDEX */ PARALLEL

/*+ NOPARALLEL_INDEX */ PARALLEL

 

/*+ CACHE */
LRU

/*+ NOCACHE */
LRU

/*+ MERGE (table) */

/*+ NO_MERGE (table) */

/*+ PUSH_JOIN_PRED (table) */

/*+ NO_PUSH_JOIN_PRED (table) */

/*+ PUSH_SUBQ */

/*+ STAR_TRANSFORMATION */

2–10
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•

•

•

•

•

•

•

•

•

Oracle

•

•

•

•

•

SQL

•

•

•

•

•

•

4

CREATE CREATE 
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CLUSTER 4-202
Oracle8

•

•

•

•

WHERE

1
WHERE

DML

• DELETE 

• INSERT 

• LOCK TABLE 
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• SELECT 

• UPDATE
   

• : (dblink)
dblink

• PL/SQL : SQL
DBMS_SQL SQL PL/SQL

PL/SQL

• :

   

[schema.]{table | view} [@dblink | PARTITION (partition_name)] 

  SALES JAN97
JAN97

CREATE VIEW sales_jan97 AS
     SELECT * FROM sales PARTITION (jan97); 
DELETE FROM sales_jan97 WHERE amount < 0; 

•

•

: ANSI Oracle
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1. 1 30 2

• 8

• 128

2.

3.

4.

5. (_ $
#) (.)

(@) $ #

1

6. Oracle Oracle C
Oracle

Oracle

PL/SQL  

7. DUAL
DUAL

8. Oracle SQL

SQL

Oracle C Oracle

9. 2

2–2

:
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2

2–2

2–3

2–3

10.

11.

12. 3 7

索引�

制約�

クラスタ�

データベース・トリガー�

プライベート・データベース�
・リンク�

表�

ビュー�

順序�

プライベート・シノニム�

スタンドアロン・プロシージャ�

スタンドアロン・ストアド・ファンクション�

パッケージ�

スナップショット�

ユーザー�

パブリック・シノニム 

パブリック・データベース�
・リンク�

表領域�

ロールバック・セグメント�

プロファイル�

ロール�
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3 7

•

•

•

• _ $ #

•

emp
"emp"
"Emp"
"EMP "

Oracle

emp
EMP
"EMP"

ename
horse
scott.hiredate
"EVEN THIS & THAT!"
a_very_long_and_valid_name
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• SQL
12

• 9

• /
CREATE USER 4-353

•

•

•

PAYMENT_DUE_DATE PMDD 10

1 FINANCE
FIN_

EMP DEPT DEPTNO

SQL

•

• Oracle

•

•
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Oracle
SQL Oracle SQL

object

schema

schema
2–2 2-45 2–3 2-45

schema
"PUBLIC"( )

part
 

dblink Oracle
dblink

dblink

SQL

schema .
object

. part @dblink

schema_object  ::=
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Oracle

Oracle SQL
DEPT

INSERT INTO dept 
   VALUES (50, ’SUPPORT’, ’PARIS’);

Oracle DEPT

•

•

•

•

Oracle
Oracle

DEPT

1. Oracle

Oracle

Oracle

2. Oracle
Oracle DEPT

Oracle
DEPT

DEPT Oracle

3. Oracle
( 2–3 2-45  )

Oracle
Oracle

DEPT
Oracle
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schema.object

SCOTT EMP

DROP TABLE scott.emp

Oracle

•

• SQL

4 CREATE DATABASE LINK

•

•

•

  
128

(.) (@)

dblink::=

database
. domain @connection_descriptor
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database.domain Net8

  

  Net8

Net8

Oracle
SQL

Oracle

database

DB_NAME

domain

Oracle

connect_descriptor

Oracle
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1. Oracle

GLOBAL_NAME

2. Oracle

• Oracle

Oracle

Oracle

•
Oracle
Oracle

 Oracle

3. Oracle
Oracle

• DB_NAME

• DB_DOMAIN

Oracle 2
Oracle

4.
Oracle

Oracle GLOBAL_
NAMES ALTER SYSTEM ALTER SESSION GLOBAL_
NAMES

Oracle8 Server
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SQL

CREATE TYPE person AS OBJECT 
   (ssno VARCHAR(20), 
    name VARCHAR (10));

CREATE TABLE emptab (pinfo person);

SQL SSNO

SELECT e.pinfo.ssno FROM emptab e;

UPDATE emptab e SET e.pinfo.ssno = ’510129980’ 
   WHERE e.pinfo.name = ’Mike’;

AGE
SQL

SELECT e.pinfo.age() FROM emptab e 
   WHERE e.pinfo.name = ’Mike’;

Oracle8
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3

 

•

• SQL

•

•

•

•

(*) NULL IS 
NULL SQL

: Oracle Object Option
3-1



2  
2

3
NULL NULL

(||)

 
Oracle

Oracle

3–1 SQL

  2 3 1

1+2*3 

1

operator operand 

2 2 2 2

operand1 operator operand2

3–1 SQL

 

+, -

*, /

+, -, ||

=, !=, <, >, <=, >=, IS NULL, LIKE, 
BETWEEN, IN

NOT

AND

OR
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Oracle

SQL (UNION UNION ALL INTERSECT MINUS)

 

3–2

(--) -- SQL
SQL

 2-35

3–3

2 CHAR
CHAR 2000

3–2

    

+ - SELECT * FROM orders
 WHERE qtysold = -1;
SELECT * FROM emp
  WHERE -sal < 0;

* / 2 UPDATE emp
  SET sal = sal * 1.1;

+ - 2 SELECT sal + comm FROM emp
  WHERE SYSDATE - hiredate
   > 365;

3–3

    

|| SELECT ’Name is ’ || ename
   FROM emp;
3-3    



VARCHAR2 VARCHAR2
4000

CHAR VARCHAR2
2-7

3–3 2
IBM

ASCII
EBCDIC SQL Oracle

Oracle CONCAT  

Oracle NULL
NULL

2 NULL Oracle
NULL

NVL

  CHAR VARCHAR2
CHAR

VARCHAR2

CREATE TABLE tab1 (col1 VARCHAR2(6), col2 CHAR(6),
        col3 VARCHAR2(6), col4 CHAR(6) );

Table created.

INSERT INTO tab1 (col1, col2, col3, col4)
        VALUES (’abc’, ’def ’, ’ghi ’, ’jkl’);

1 row created.

SELECT col1||col2||col3||col4 "Concatenation"
        FROM tab1;

Concatenation
------------------------
abcdef ghi jkl
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2 (TRUE) (FALSE)

(UNKNOWN) 3-84 3–4

3–4

    

 = SELECT *
  FROM emp
   WHERE sal = 1500;

 !=
 ^=
 <>
 ¬= 

SELECT *
  FROM emp
   WHERE sal != 1500;

 >

 <

/ SELECT * FROM emp
  WHERE sal > 1500;
SELECT * FROM emp
  WHERE sal < 1500;

 >=

 <=

/ SELECT * FROM emp
  WHERE sal >= 1500;
SELECT * FROM emp
  WHERE sal <= 1500;

IN "= 
ANY"

SELECT * FROM emp
  WHERE job IN
   (’CLERK’,’ANALYST’);
SELECT * FROM emp
  WHERE sal IN
  (SELECT sal FROM emp
  WHERE deptno = 30);

NOT IN "!=ALL"
NULL FALSE

SELECT * FROM emp
  WHERE sal NOT IN
  (SELECT sal FROM emp
  WHERE deptno = 30);
SELECT * FROM emp
  WHERE job NOT IN
  (’CLERK’, ANALYST’);
3-5    



NOT IN LIKE

ANY
SOME =

!= > < <= >=

FALSE

SELECT * FROM emp
  WHERE sal = ANY
  (SELECT sal FROM emp
  WHERE deptno = 30);

ALL

= != > < <= >=

TRUE

SELECT * FROM emp
  WHERE sal >=
  ALL ( 1400, 3000);

 [NOT] 
BETWEEN x 
AND y

x y [ ] SELECT * FROM emp
  WHERE sal
  BETWEEN 2000 AND 3000;

EXISTS 1
TRUE

SELECT ename, deptno 
  FROM dept
  WHERE EXISTS
  (SELECT * FROM emp
    WHERE dept.deptno 
    = emp.deptno);

x [NOT] 
LIKE y 

 [ESCAPE 
’z’]

x y [ ]
TRUE y

"%" NULL 0
"_"

1
(%) (_)

ESCAPE

LIKE 3-7

SELECT * FROM tab1
  WHERE col1 LIKE
  ’A_C/%E%’ ESCAPE ’/’;

IS [NOT] 
NULL

NULL NULL

NULL 2-28

SELECT ename, deptno
  FROM emp
  WHERE comm IS NULL;

3–4
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NOT IN  
NOT IN NULL
(UNKNOWN)

’TRUE’

SELECT ’TRUE’ 
    FROM emp 
    WHERE deptno NOT IN (5,15); 

SELECT ’TRUE’ 
    FROM emp 
    WHERE deptno NOT IN (5,15,null); 

WHERE

deptno != 5 AND deptno != 15 AND deptno != null 

NULL NULL NULL
NOT IN

LIKE
LIKE LIKE

   

char1 CHAR
VARCHAR2

NOT TRUE
FALSE FALSE TRUE

char2 char1 CHAR
VARCHAR2
% _

char1
NOT

LIKE char2
ESCAPE ’ esc_char ’
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(=) LIKE

LIKE

LIKE LIKE

’SM’

SELECT sal 
    FROM emp 
    WHERE ename LIKE ’SM%’;

LIKE ’SM%’

SELECT sal 
    FROM emp 
    WHERE ename = ’SM%’;

’SM%’ ’SM%’
LIKE Oracle ’SM%’

SELECT sal 
    FROM emp 
    WHERE ’SM%’ LIKE ename;

• (_) 1
1

• (%)
1

’%’ NULL

/   LIKE (=)

UPPER()

UPPER(ename) LIKE ’SM%’ 

ESCAPE
% _

2 ’/’
’client/server’ ’client//server’
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  LIKE
"%" "_" Oracle

Oracle
"%" "_" Oracle

1  "MA" ENAME

ename LIKE ’MA%’ 

ENAME TRUE( )

MARTIN, MA, MARK, MARY 

"Ma" "ma" "mA" ENAME
FALSE( )

2  

ename LIKE ’SMITH_’ 

ENAME

SMITHE, SMITHY, SMITHS 

_ ENAME 1 ’SMITH’

ESCAPE   ESCAPE "%" "_"
ESCAPE
"%" "_" Oracle

:  ’A_B’

SELECT ename 
    FROM emp 
    WHERE ename LIKE ’%A¥_B%’ ESCAPE ’¥’;

ESCAPE (¥)
(_) Oracle

%   "%"
TRUE( )
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:  

CREATE TABLE freds (f CHAR(6), v VARCHAR2(6));
INSERT INTO freds VALUES (’FRED’, ’FRED’);

Oracle CHAR F 6
V 4

 
2

3–5

SELECT WHERE AND 1984
1,000

SELECT * 
    FROM emp 
    WHERE hiredate < TO_DATE(’01-JAN-1984’, ’DD-MON-YYYY’) 
        AND sal > 1000;

3–5

    

NOT FALSE
TRUE TRUE

FALSE
UNKNOWN
UNKNOWN

SELECT *
  FROM emp
  WHERE NOT (job IS NULL);
SELECT *
  FROM emp
  WHERE NOT 
  (sal BETWEEN 1000 AND 2000);

AND
TRUE TRUE

FALSE
FALSE

UNKNOWN

SELECT *
  FROM emp
  WHERE job = ’CLERK’
  AND deptno = 10;

OR
TRUE TRUE

FALSE
FALSE

UNKNOWN

SELECT *
  FROM emp
  WHERE job = ’CLERK’
  OR deptno = 10;
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NOT
3–6 NOT

AND  
3–7 AND 2

OR  
3–8 OR 2

3–6 NOT

NOT TRUE FALSE UNKNOWN

FALSE TRUE UNKNOWN

3–7 AND

AND TRUE FALSE UNKNOWN

TRUE TRUE FALSE UNKNOWN

FALSE FALSE FALSE FALSE

UNKNOWN UNKNOWN FALSE UNKNOWN

3–8 OR

OR TRUE FALSE UNKNOWN

TRUE TRUE TRUE TRUE

FALSE TRUE FALSE UNKNOWN

UNKNOWN TRUE UNKNOWN UNKNOWN
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2 1
3–9 SQL

   

SQL
Oracle

SQL Oracle INTERSECT
INTERSECT

2

• CHAR CHAR

• VARCHAR2
VARCHAR2

  2

SELECT part
    FROM orders_list1;

PART 
---------- 
SPARKPLUG 
FUEL PUMP 
FUEL PUMP 
TAILPIPE 

3–9

  

UNION

UNION ALL

INTERSECT

MINUS 2
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SELECT part 
    FROM orders_list2;

PART 
---------- 
CRANKSHAFT 
TAILPIPE 
TAILPIPE 

2

UNION   UNION 2

SELECT part, partnum, to_date(null) date_in
    FROM orders_list1
UNION
SELECT part, to_null(null), date_in
    FROM orders_list2;

PART PARTNUM DATE_IN
------ ------- -------- 
SPARKPLUG 3323165 
SPARKPLUG 10/24/98
FUEL PUMP 3323162
FUEL PUMP 12/24/99
TAILPIPE 1332999
TAILPIPE 01/01/01
CRANKSHAFT 9394991
CRANKSHAFT 09/12/02

SELECT part 
    FROM orders_list1 
UNION 
SELECT part 
    FROM orders_list2;

PART 
---------- 
SPARKPLUG 
FUEL PUMP 
TAILPIPE 
CRANKSHAFT 
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UNION ALL   UNION ALL 2

SELECT part 
    FROM orders_list1 
UNION ALL 
SELECT part 
    FROM orders_list2;

PART 
---------- 
SPARKPLUG 
FUEL PUMP 
FUEL PUMP 
TAILPIPE 
CRANKSHAFT 
TAILPIPE 
TAILPIPE 

UNION ALL UNION
PART FUEL PUMP

UNION UNION ALL

INTERSECT   INTERSECT 2

SELECT part 
    FROM orders_list1 
INTERSECT 
SELECT part 
    FROM orders_list2;

PART 
---------- 
TAILPIPE 

MINUS   MINUS 2
2

SELECT part 
    FROM orders_list1 
MINUS 
SELECT part 
    FROM orders_list2;

PART 
---------- 
SPARKPLUG 
FUEL PUMP 
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SQL
3–10 SQL

SQL
SQL SQL

function(argument, argument, ...) 

SQL SQL Oracle
SQL
2-26

NULL SQL SQL NULL
SQL CONCAT DECODE DUMP NVL REPLACE

5

SQL PL/SQL
3-57

SQL

SQL

•

•  

3–10 SQL

    

(+) (+)
4-504

SELECT ename, dname
  FROM emp, dept
  WHERE dept.deptno =
    emp.deptno(+);

PRIOR PRIOR

CONNECT BY
SELECT
PRIOR

+ -
4-492

SELECT empno, ename, mgr
  FROM emp
  CONNECT BY
     PRIOR empno = mgr;
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SQL
2 SQL
1

1

(GROUP BY SELECT ) WHERE START 
WITH CONNECT BY

HAVING SELECT GROUPBY
Oracle GROUP 

BY GROUP BY
Oracle

GROUP BY Oracle
HAVING

GROUP BY HAVING GROUP 
BY 4-496 HAVING 4-497

 
SQL

38 (10 )
COS COSH EXP LN LOG SIN SINH SQRT TAN TANH 36 (10 )

ACOS ASIN ATAN ATAN2 30 (10 )

ABS

ABS(n)

n

SELECT ABS(-15) "Absolute" FROM DUAL;

  Absolute
----------
        15
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SQL
ACOS

ASIN

ATAN

ACOS(n)

n  -1 1 0 p(
)

SELECT ACOS(.3)"Arc_Cosine" FROM DUAL;

Arc_Cosine
----------
1.26610367

ASIN(n)

n  -1 1 -p/2 p/2(
)

SELECT ASIN(.3) "Arc_Sine" FROM DUAL;

Arc_Sine
----------
.304692654

ATAN(n)

n -p/2
p/2( )

SELECT ATAN(.3) "Arc_Tangent" FROM DUAL;

Arc_Tangent
 ----------
.291456794
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SQL
ATAN2

CEIL

COS

ATAN2(n, m)

n m n
m  -p p( ) ATAN2(n,m)

ATAN2(n/m)

SELECT ATAN2(.3, .2) "Arc_Tangent2" FROM DUAL;
  
Arc_Tangent2
------------
.982793723

CEIL(n) 

n

SELECT CEIL(15.7) "Ceiling" FROM DUAL;

   Ceiling
----------
        16

COS(n)

n( )

SELECT COS(180 * 3.14159265359/180)
"Cosine of 180 degrees" FROM DUAL;

Cosine of 180 degrees
---------------------
                   -1
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SQL
COSH

EXP

FLOOR

LN

COSH(n)

n

SELECT COSH(0) "Hyperbolic cosine of 0" FROM DUAL;
  
Hyperbolic cosine of 0
----------------------
                     1 

EXP(n)

e n (e = 2.71828183 ...)

SELECT EXP(4) "e to the 4th power" FROM DUAL;

e to the 4th power
------------------
          54.59815 

FLOOR(n)

n

SELECT FLOOR(15.7) "Floor" FROM DUAL;

     Floor
----------
        15

LN(n)

n (n )

SELECT LN(95) "Natural log of 95" FROM DUAL;

Natural log of 95
-----------------
       4.55387689  
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SQL
LOG

MOD

LOG(m,n)

m n m 0 1
n

SELECT LOG(10,100) "Log base 10 of 100" FROM DUAL;

Log base 10 of 100
------------------
                 2 

MOD(m,n)

m n n 0 m

SELECT MOD(11,4) "Modulus" FROM DUAL;

   Modulus
----------
         3

m
MOD

m - n * FLOOR(m/n)

MOD

SELECT m, n, MOD(m, n),
m - n * FLOOR(m/n) "Classical Modulus"
  FROM test_mod_table;

          M          N  MOD (M,N) Classical Modulus
 ---------- ---------- ---------- -----------------
         11          4          3                 3
         11         -4          3                -1
        -11          4         -3                 1
        -11         -4         -3                -3  
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SQL
POWER

ROUND

SIGN

POWER(m, n)

m n m n m
n

SELECT POWER(3,2) "Raised" FROM DUAL;

    Raised
----------
         9

ROUND(n[,m])

n m m
m m m

 1 SELECT ROUND(15.193,1) "Round" FROM DUAL;

     Round
----------
      15.2

 2 SELECT ROUND(15.193,-1) "Round" FROM DUAL;

     Round
----------
        20 

SIGN(n)

n 0 -1 n 0 0 n 0 1

SELECT SIGN(-15) "Sign" FROM DUAL;

      Sign
----------
        -1
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SQL
SIN

SINH

SQRT

SIN(n)

n( )

SELECT SIN(30 * 3.14159265359/180)
"Sine of 30 degrees" FROM DUAL;

Sine of 30 degrees
------------------
                .5

SINH(n)

n

SELECT SINH(1) "Hyperbolic sine of 1" FROM DUAL;

Hyperbolic sine of 1
--------------------
          1.17520119     

SQRT(n)

n n SQRT " "

 SELECT SQRT(26) "Square root" FROM DUAL;

Square root
-----------

    5.09901951
3-22 Oracle8 Server SQL



SQL
TAN

TANH

TRUNC

TAN

n( )

SELECT TAN(135 * 3.14159265359/180)
 "Tangent of 135 degrees"  FROM DUAL;

 Tangent of 135 degrees
 ----------------------
                    - 1

TANH(n)

n

 SELECT TANH(.5) "Hyperbolic tangent of .5" 
FROM DUAL;

Hyperbolic tangent of .5
------------------------
              .462117157 

TRUNC(n[,m])

n m m
m m

SELECT TRUNC(15.79,1) "Truncate" FROM DUAL;

  Truncate
----------
      15.7

SELECT TRUNC(15.79,-1) "Truncate" FROM DUAL;

  Truncate
----------
        10
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SQL
 

VARCHAR2 4000
CHAR 2000

Oracle

CHR

CONCAT

CHR(n [USING NCHAR_CS])

n 2

USING NCHAR_CS
n 2

VARCHAR2

USING NCHAR_CS
n 2 NVARCHAR2

 1 SELECT CHR(67)||CHR(65)||CHR(84) "Dog"
  FROM DUAL;
Dog
---
CAT

 2 SELECT CHR(16705 USING NCHAR_CS) FROM DUAL;
  
C
-
A

CONCAT(char1, char2)

char1 char2 (||)
3-3
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SQL
INITCAP

LOWER

3

SELECT CONCAT( CONCAT(ename, ’ is a ’), job) "Job"
FROM emp
WHERE empno = 7900;

Job
-----------------
JAMES is a CLERK

INITCAP(char)

char

SELECT INITCAP(’the soap’) "Capitals" FROM DUAL;

Capitals
---------
The Soap

LOWER(char)

char char
(CHAR VARCHAR2)

SELECT LOWER(’MR. SCOTT MCMILLAN’) "Lowercase"
FROM DUAL;

Lowercase
--------------------
mr. scott mcmillan 
3-25    



SQL
LPAD

LTRIM

LPAD(char1,n [,char2])

char1 char2 n
char2 char1 n

n char1

n

SELECT LPAD(’Page 1’,15,’*.’) "LPAD example"
FROM DUAL;

LPAD example
---------------
*.*.*.*.*Page 1

LTRIM(char [,set])

char set set
Oracle char set

set

SELECT LTRIM(’xyxXxyLAST WORD’,’xy’) "LTRIM example"
    FROM DUAL;

 LTRIM exampl
 ------------
 XxyLAST WORD
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SQL
NLS_INITCAP

NLS_LOWER

NLS_UPPER

NLS_INITCAP(char [, ’nlsparams’] )

char
’nlsparams’

’NLS_SORT = sort’

sort BINARY

char
’nlsparams’

Oracle8 Server

SELECT NLS_INITCAP
   (’ijsland’, ’NLS_SORT = XDutch’) "Capitalized"
   FROM DUAL;

Capital
-------
IJsland

NLS_LOWER(char [, ’nlsparams’] )

char ’nlsparams’
NLS_INITCAP

SELECT NLS_LOWER
    (’CITTA’’’, ’NLS_SORT = XGerman’) "Lowercase"
    FROM DUAL;

Lower
-----
citta

NLS_UPPER(char [, ’nlsparams’] )

char ’nlsparams’
NLS_INITCAP
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SQL
REPLACE

RPAD

SELECT NLS_UPPER
    (’gro βe’, ’NLS_SORT = XGerman’) "Uppercase"
      FROM DUAL;

Upper
-----
GROSS 

REPLACE(char,search_string[,replacement_string])

replacement_string search_string char
replacement_string NULL search_string

search_string NULL char
TRANSLATE TRANSLATE

1 1 REPLACE

SELECT REPLACE(’JACK and JUE’,’J’,’BL’) "Changes"
     FROM DUAL;

Changes
--------------
BLACK and BLUE

RPAD(char1, n [,char2])

char1 char2 n
char2 char1 n

n char1

n

SELECT RPAD(’MORRISON’,12,’ab’) "RPAD example"
     FROM DUAL;

RPAD example
-----------------
MORRISONabab
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SQL
RTRIM

SOUNDEX

RTRIM(char [,set]

char set char
set RTRIM LTRIM

SELECT RTRIM(’BROWNINGyxXxy’,’xy’) "RTRIM e.g."
     FROM DUAL;
  
RTRIM e.g
-------------
BROWNINGyxX

SOUNDEX(char)

char

The Art of Computer Programming, Volume3: Sorting and 
Searching(Donald E.Knuth )

• a e h i o u w y

• 2

 b, f, p, v = 1
 c, g, j, k, q, s, x, z = 2
 d, t = 3
 l = 4
 m, n = 5
 r = 6

• 2

• 0 4

SELECT ename
     FROM emp
     WHERE SOUNDEX(ename)
         = SOUNDEX(’SMYTHE’);
  
ENAME
----------
SMITH
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SQL
SUBSTR

SUBSTRB

SUBSTR(char, m [,n])

char m n m 0
1 m Oracle char

m
Oracle char n Oracle char

n 1 NULL

substr

 1 SELECT SUBSTR(’ABCDEFG’,3.1,4) "Subs"
     FROM DUAL;
  
Subs
----
CDEF

 2 SELECT SUBSTR(’ABCDEFG’,-5,4) "Subs"
     FROM DUAL;

Subs
----
CDEF

SUBSTR(char, m [,n])

m n SUBSTR

SUBSTRB SUBSTR

substrb

SELECT SUBSTRB(’ABCDEFG’,5,4.2)
      "Substring with bytes"
      FROM DUAL;

Substring with bytes
--------------------
CD
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SQL
TRANSLATE

UPPER

TRANSLATE(char, from, to)

from to char
from char from

to from
to

char
from to

Oracle NULL NULL
NULL

 1 ’ABC...Z’ ’X’
’012...9’ ’9’

SELECT TRANSLATE(’2KRW229’,
’0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ’, 
’9999999999XXXXXXXXXXXXXXXXXXXXXXXXXX’) "License"
FROM DUAL;
  
License
--------
9XXX999 

 2

SELECT TRANSLATE(’2KRW229’,
’0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ’, ’0123456789’)
"Translate example"
     FROM DUAL;
  
Translate example
-----------------
2229

UPPER(char)

char char
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SQL
ASCII

INSTR

SELECT UPPER(’Large’) "Uppercase"
     FROM DUAL;

Upper
-----
LARGE

ASCII(char)

char 10
7 ASCII

ASCII
EBCDIC 500 EBCDIC

EBCDIC

SELECT ASCII(’Q’) 
     FROM DUAL;
  
ASCII(’Q’)
----------
        81

INSTR (char1,char2 [,n[,m]])

char1 n char2 char2 m
(char2

) n Oracle char1
m n m 1

Oracle char1
char2 n char1

(char1 n
char2 m ) 0
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SQL
INSTRB

LENGTH

 1 SELECT INSTR('CORPORATE FLOOR','OR', 3, 2)
  "Instring" FROM DUAL;
  
  Instring
----------
        14

2 SELECT INSTR(’CORPORATE FLOOR’,’OR’, -3, 2)
"Reversed Instring"
     FROM DUAL;
  
Reversed Instring
-----------------
                2

INSTRB(char1,char2[,n[,m]])

n INSTR

INSTRB INSTR

SELECT INSTRB(’CORPORATE FLOOR’,’OR’,5,2)
"Instring in bytes"
FROM DUAL;

Instring in bytes
-----------------
               27

LENGTH(char)

char char CHAR
char NULL

NULL

SELECT LENGTH(’CANDIDE’) "Length in characters"
FROM DUAL;
  
Length in characters
--------------------
                   7
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SQL
LENGTHB

NLSSORT

 
DATE MONTHS_BETWEEN

DATE

LENGTHB(char)

char char NULL
NULL

LENGTHB LENGTH

SELECT LENGTHB (’CANDIDE’) "Length in bytes"
     FROM DUAL;
  
Length in bytes
---------------
             14

NLSSORT(char [, ’nlsparams’])

char ’nlsparams’

’NLS_SORT = sort’

sort BINARY ’nlsparams’
BINARY

char Oracle8 Server

2

SELECT ename FROM emp
   WHERE NLSSORT (ename, 'NLS_SORT = German')
   > NLSSORT ('S', 'NLS_SORT = German') ORDER BY ename;
  
ENAME
----------
SCOTT
SMITH
TURNER
WARD
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SQL
ADD_MONTHS

LAST_DAY

ADD_MONTHS(d,n)

d n n d
d

d

SELECT TO_CHAR(
     ADD_MONTHS(hiredate,1),
     ’DD-MON-YYYY’) "Next month"
     FROM emp 
     WHERE ename = ’SMITH’;

Next Month
-----------
17-JAN-1981

LAST_DAY(d)

d

1 SELECT SYSDATE,
   LAST_DAY(SYSDATE) "Last",
   LAST_DAY(SYSDATE) - SYSDATE "Days Left"
FROM DUAL;
  
SYSDATE   Last       Days Left
--------- --------- ----------
23-OCT-97 31-OCT-97          8

 2 SELECT TO_CHAR(
 ADD_MONTHS(
   LAST_DAY(hiredate),5),
    ’DD-MON-YYYY’) "Five months"
 FROM emp 
 WHERE ename = ’MARTIN’;
  
Five months
-----------
28-FEB-1982
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SQL
MONTHS_BETWEEN

NEW_TIME

MONTHS_BETWEEN(d1, d2)

d1 d2 d1 d2
d1 d2

d1 d2
Oracle 1 31

d1 d2

SELECT MONTHS_BETWEEN 
   (TO_DATE(’02-02-1995’,’MM-DD-YYYY’),
    TO_DATE(’01-01-1995’,’MM-DD-YYYY’) ) "Months"
    FROM DUAL;
  
    Months
----------
1.03225806

NEW_TIME(d, z1, z2)

z1 d z2 z1
z2 1

AST

ADT

BST

BDT

 

CST

CDT

 

EST

EDT

 

GMT  

HST

HDT

 

MST

MDT

 

NST
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SQL
NEXT_DAY

ROUND

SYSDATE

PST

PDT

YST

YDT

 

NEXT_DAY(d, char)

char d char

d

1992 3 15

SELECT NEXT_DAY(’15-MAR-92’,’TUESDAY’) "NEXT DAY"
     FROM DUAL;
  
NEXT DAY
---------
17-MAR-92 

ROUND(d[,fmt])

d fmt fmt
d fmt

ROUND TRUNC 3-38

SELECT ROUND (TO_DATE ('27-OCT-92'),'YEAR')
   "New Year" FROM DUAL;
  
New Year
---------
01-JAN-93 

SYSDATE

SQL
CHECK
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SQL
TRUNC

ROUND TRUNC

3–11 ROUND TRUNC
’DD’ 0

SELECT TO_CHAR
    (SYSDATE, ’MM-DD-YYYY HH24:MI:SS’)"NOW"
    FROM DUAL;
NOW
-------------------
10-29-1993 20:27:11 

1TRUNC(d,[fmt]) 

fmt d fmt
d fmt

ROUND TRUNC 3-38

SELECT TRUNC(TO_DATE('27-OCT-92','DD-MON-YY'), 'YEAR')
  "New Year" FROM DUAL;
  
New Year
---------
01-JAN-92 

3–11 ROUND TRUNC

  

CC
SCC

4 2 1

SYYYY
YYYY
YEAR
SYEAR
YYY
YY
Y

(7 1 )

IYYY
IY
IY
I

ISO

Q 2 16
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SQL
DAY DY D NLS_
TERRITORY Oracle8 
Server

 

TO (TO )
SQL

CHARTOROWID

MONTH
MON
MM
RM

(16 )

WW

IW ISO

W

DDD
DD
J

DAY
DY
D

HH
HH12
HH24

MI

CHARTOROWID(char)

CHAR VARCHAR2 ROWID

3–11 ROUND TRUNC
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SQL
CONVERT

SELECT ename FROM emp
   WHERE ROWID = CHARTOROWID('AAAAfZAABAAACp8AAO');
  
ENAME
----------
LEWIS

CONVERT(char, dest_char_set [,source_char_set] )

char

dest_char_set char

source_char_set char

SELECT CONVERT(’Gro&#223;’, ’US7ASCII’, ’WE8HP’) 
"Conversion"
  FROM DUAL;

Conversion
----------
Gross

US7ASCII

WE8DEC

WE8HP

F7DEC

WE8EBCDIC500

WE8PC850

WE8ISO8859P1

US7 ASCII  

DEC 8  

HP Laserjet 8  

DEC 7  

IBM EBCDIC 500 

IBM PC 850 

ISO 8859-1 8  
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SQL
HEXTORAW

RAWTOHEX

ROWIDTOCHAR

TO_CHAR( )

HEXTORAW(char)

16 char RAW

INSERT INTO graphics (raw_column)
  SELECT HEXTORAW(’7D’) FROM DUAL;

RAWTOHEX(raw)

raw 16

SELECT RAWTOHEX(raw_column) "Graphics"
   FROM graphics;

Graphics
--------
7D  

ROWIDTOCHAR(rowid)

ROWID VARCHAR2
18

SELECT ROWID 
     FROM offices
     WHERE 
     ROWIDTOCHAR(ROWID) LIKE ’%Br1AAB%’;

ROWID
------------------
AAAAZ6AABAAABr1AAB

TO_CHAR(d [, fmt [, ’nlsparams’] ])

DATE d fmt VARCHAR2
fmt d

VARCHAR2
3-60
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SQL
TO_CHAR( )

’nlsparams’

’NLS_DATE_LANGUAGE = language’ 

nlsparams

SELECT TO_CHAR(HIREDATE, 'Month DD, YYYY')
    "New date format" FROM emp
    WHERE ename = 'BLAKE';
  
New date format
------------------
May       01, 1981

TO_CHAR(n [, fmt [, ’nlsparams’] ])

fmt NUMBER n
VARCHAR2 fmt n

VARCHAR2
3-60

’nlsparams’

  

  

  

  

’NLS_NUMERIC_CHARACTERS = "dg"
NLS_CURRENCY = "text"
NLS_ISO_CURRENCY = territory ’

d g

2
10

’nlsparams’ 1
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SQL
TO_DATE

 1

SELECT TO_CHAR(-10000,’L99G999D99MI’) "Amount"
     FROM DUAL;

Amount
--------------
   $10,000.00-

2 SELECT TO_CHAR(-10000,’L99G999D99MI’,
’NLS_NUMERIC_CHARACTERS = ",."
NLS_CURRENCY = ’’AusDollars’’ ’) "Amount"
     FROM DUAL;

Amount
-------------------
AusDollars10.000,00-

:

• fmt L MI (-)
3–13 3-63

• Oracle Oracle NUMBER
"~"

"-~" TO_CHAR()

TO_DATE(char [, fmt [, ’nlsparams’] ])

CHAR VARCHAR2 char DATE
fmt char fmt

char fmt
’J’( ) char

3-60

’nlsparams’ TO_CHAR

char DATE TO_DATE
DATE fmt char

3-65
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SQL
TO_MULTI_BYTE

TO_NUMBER

TO_SINGLE_BYTE

INSERT INTO bonus (bonus_date)
  SELECT TO_DATE(
    ’January 15, 1989, 11:00 A.M.’,
    ’Month dd, YYYY, HH:MI A.M.’,
     ’NLS_DATE_LANGUAGE = American’)
     FROM DUAL;

TO_MULTI_BYTE(char)

char char

TO_NUMBER(char [,fmt [, ’nlsparams’] ])

fmt CHAR
VARCHAR2 char NUMBER

1 UPDATE emp SET sal = sal + 
   TO_NUMBER(’100.00’, ’9G999D99’)
  WHERE ename = ’BLAKE’;

nlsparams TO_CHAR

2 SELECT TO_NUMBER(’-AusDollars100’,’L9G999D99’,
 ’ NLS_NUMERIC_CHARACTERS = ’,.’
   NLS_CURRENCY = "           AusDollars"
 ’) "Amount"
   FROM DUAL;

    Amount
----------
      -100

TO_SINGLE_BYTE(char)
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SQL
TRANSLATE USING

char char

TRANSLATE(text USING {CHAR_CS | NCHAR_CS })

text

text

USING CHAR_CS text
VARCHAR2

USING NCHAR_CS text
NVARCHAR2

Oracle CONVERT
NCHAR NVARCHAR2 CONVERT

1 CREATE TABLE t1 (char_col CHAR(20),
                  nchar_col nchar(20));
INSERT INTO t1 
  VALUES ('Hi', N'Bye');
SELECT * FROM t1;

CHAR_COL     NCHAR_COL
--------     ---------
Hi           Bye

2 UPDATE t1 SET
  nchar_col = TRANSLATE(char_col USING NCHAR_CS);
UPDATE t1 SET
  char_col = TRANSLATE(nchar_col USING CHAR_CS);
SELECT * FROM t1;

CHAR_COL     NCHAR_COL
--------     ---------
Hi           Hi
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SQL
DUMP
   

3 UPDATE t1 SET
  nchar_col = TRANSLATE(’deo’ USING NCHAR_CS);
UPDATE t1 SET
  char_col = TRANSLATE(N’deo’ USING CHAR_CS);

CHAR_COL     NCHAR_COL
--------     ---------
deo          deo

DUMP(expr[,return_format[,start_position[,length]] ] )

expr
VARCHAR2

2–1 2-5

return_format

expr
1000

return_format 1008 8
 expr

8 8

10 10

16 16

17

start_position length
10

expr NULL ’NULL’

1 SELECT DUMP(’abc’, 1016)
 FROM DUAL;

DUMP('ABC' ,1016)                          
------------------------------------------ 
Typ=96 Len=3 CharacterSet=WE8DEC: 61,62,63 
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SQL
EMPTY_[B | C]LOB

BFILENAME

2 SELECT DUMP(ename, 8, 3, 2) "OCTAL"
 FROM emp
 WHERE ename = ’SCOTT’;

OCTAL
----------------------------
Type=1 Len=5: 117,124 

3 SELECT DUMP(ename, 10, 3, 2) "ASCII"
FROM emp
WHERE ename = ’SCOTT’;

ASCII
----------------------------
Type=1 Len=5: 79,84

EMPTY_[B|C]LOB()

LOB INSERT UPDATE LOB
EMPTY LOB
EMPTY LOB

DBMS_LOB OCI

INSERT INTO lob_tab1 VALUES (EMPTY_BLOB());
UPDATE lob_tab1 
  SET clob_col = EMPTY_BLOB();

BFILENAME (’directory’, ’filename’)

LOB
BFILE ’directory’

’filename’

BFILENAME ’directory’ ’filename’

SQL PL/SQL DBMS_LOB OCI
BFILE

CREATE DIRECTORY 4-226
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SQL
GREATEST

LEAST

 :
BFILENAME

CREATE DIRECTORY
BFILE

OCILobFileOpen() DBMS_
LOB.FILEOPEN() OCILob DBMS_LOB 1

LOB Oracle8 Server
Oracle8

INSERT INTO file_tbl
   VALUES (BFILENAME (’lob_dir1’, ’image1.gif’));

GREATEST(expr [,expr] ...)

expr 2 expr
expr Oracle

expr

VARCHAR2

SELECT GREATEST ('HARRY', 'HARRIOT', 'HAROLD')
   "Great" FROM DUAL;
  
Great
-----
HARRY

LEAST(expr [,expr] ...)

expr 2
expr expr Oracle

expr
VARCHAR2
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SQL
NLS_CHARSET_DECL_LEN

NLS_CHARSET_ID

SELECT LEAST(’HARRY’,’HARRIOT’,’HAROLD’) "LEAST"
     FROM DUAL;
  
LEAST
------

     HAROLD 

NLS_CHARSET_DECL_LEN(bytecnt, csid)

NCHAR bytecnt
csid ID

SELECT NLS_CHARSET_DECL_LEN
  (200, nls_charset_id('ja16eucfixed')) 
   FROM DUAL; 

NLS_CHARSET_DECL_LEN(200,NLS_CHARSET_ID(' JA16EUCFIXED')) 
--------------------------------------------------------
                    100 

NLS_CHARSET_ID(text)

NLS text NLS ID
text VARCHAR2

text ’CHAR_CS’
ID text  ’NCHAR_CS’

ID

NULL

Oracle8 Server

1 SELECT NLS_CHARSET_ID('ja16euc ') 
  FROM DUAL; 
  
NLS_CHARSET_ID('JA16EUC ')
-------------------------- 
                       830
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SQL
NLS_CHARSET_NAME

NVL

2 SELECT NLS_CHARSET_ID('char_cs ') 
  FROM DUAL; 

 NLS_CHARSET_ID('CHAR_CS ')
 ----×--------------------- 
                          2 

3 SELECT NLS_CHARSET_ID('nchar_cs ') 
  FROM DUAL;  

NLS_CHARSET_ID('NCHAR_CS ') 
---------------------------
                          2

NLS_CHARSET_NAME(n)

ID n NLS
VARCHAR2

n ID
NULL

ID Oracle8 Server

SELECT NLS_CHARSET_NAME(2)
  FROM DUAL;

NLS_CH 
------ 
WE8DEC

NVL(expr1, expr2)

expr1 NULL expr2 expr1 NULL
expr1 expr1 expr2

2 Oracle expr2
expr1

expr1 expr1
VARCHAR2
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SQL
UID

USER

USERENV 

SELECT ename, NVL(TO_CHAR(COMM), 'NOT 
APPLICABLE')
   "COMMISSION" FROM emp
   WHERE deptno = 30;
  
ENAME      COMMISSION
---------- -------------------------------------
ALLEN      300
WARD       500
MARTIN     1400
BLAKE      NOT APPLICABLE
TURNER     0
JAMES      NOT APPLICABLE

UID

USER

Oracle VARCHAR2 Oracle

SQL UID USER
CHECK

SELECT USER, UID FROM DUAL;
  
USER                                  UID
------------------------------ ----------
SCOTT                                  19

USERENV(option)

VARCHAR2

CHECK
USERENV option
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SQL
VSIZE

’ISDBA’ ISDBA ’TRUE’
’FALSE’

’LANGUAGE’ (language)
(territory) (character set)

language_territory.characterset

’TERMINAL’
SQL

SELECT
INSERT UPDATE DELETE

’SESSIONID’
SQL USERENV

AUDIT_TRAIL TRUE

’ENTRYID’
SQL USERENV

AUDIT_TRAIL
TRUE

’LANG’ ISO ’LANGUAGE’

’INSTANCE’ ID

SELECT USERENV(’LANGUAGE’) "Language" FROM DUAL;

Language
-----------------------------------
AMERICAN_AMERICA.WE8DEC

VSIZE(expr)

 expr expr NULL
NULL
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SQL
REF( )
REF Oracle8 Oracle8 Server

DEREF

REFTOHEX

MAKE_REF

SELECT ename, VSIZE (ename) "BYTES"      
  FROM emp
  WHERE deptno = 10;
  
ENAME           BYTES
---------- ----------
CLARK               5
KING                4
MILLER              6

DEREF(e)

e e
REF

CREATE TABLE tb1(c1 NUMBER, c2 REF t1);
SELECT DEREF(c2) FROM tb1;

REFTOHEX(r)

r 16

CREATE TABLE tb1(c1 NUMBER, c2 REF t1);
SELECT REFTOHEX(c2) FROM tb1;

MAKE_REF(table, key [,key...])

key REF
Oracle8 Server
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SQL
 

SQL 3-15

   

1 1 1 3 DISTINCT 2 ALL 1.5
ALL

COUNT(*) NULL
NVL NULL

NULL
NULL

AVG

CREATE TYPE t1 AS OBJECT(a NUMBER, b NUMBER);

CREATE TABLE tb1 
   (c1 NUMBER, c2 NUMBER, PRIMARY KEY(c1, c2));

CREATE VIEW v1 OF t1 WITH OBJECT OID(a, b) AS
   SELECT * FROM tb1;

SELECT MAKE_REF(v1, 1, 3) FROM DUAL;

DISTINCT

ALL

AVG([DISTINCT|ALL] n)

n

SELECT AVG(sal) "Average"
   FROM emp;

   Average
----------
2077.21429
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SQL
COUNT

MAX

COUNT({* | [DISTINCT|ALL] expr})

expr expr NULL
expr

(*) NULL

1 SELECT COUNT(*) "Total"
   FROM emp;
  
   Total
----------
      18

2 SELECT COUNT(job) "Count"
   FROM emp;
  
   Count
----------
      14

3 SELECT COUNT(DISTINCT job) "Jobs"
     FROM emp;
  
      Jobs
----------
         5

MAX([DISTINCT|ALL] expr)

expr

SELECT MAX(sal) "Maximum" FROM emp;
  
   Maximum
----------
      5000
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SQL
MIN

STDDEV

SUM

MIN([DISTINCT|ALL] expr)

 expr

SELECT MIN(hiredate) "Earliest" FROM emp;
  
Earliest
---------
17-DEC-80

STDDEV([DISTINCT|ALL] x)

x Oracle VARIANCE

SELECT STDDEV(sal) "Deviation"
     FROM emp;
  
 Deviation
----------
1182.50322

SUM([DISTINCT|ALL] n)

n

SELECT SUM(sal) "Total"
     FROM emp;
  
     Total
----------
     29081
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VARIANCE

PL/SQL SQL SQL
SQL SQL

• SELECT

• WHERE

• CONNECT BY START WITH ORDER BY GROUP BY

• INSERT VALUES

• UPDATE SET

Oracle8 Server

VARIANCE([DISTINCT|ALL]x)

x Oracle x

 xi x 1

 n x n 1 0

SELECT VARIANCE(sal) "Variance"
     FROM emp;
  
Variance
----------
1389313.87

xi
i =

n

∑ n
--- xi

i =

n

∑–

n –----------------------------------------------
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PL/SQL
SQL CREATE 

FUNCTION 4-228 CREATEFUNCTION
PL/SQL

CREATE PACKAGE 4-246 CREATE PACKAGE

RESTRICT_REFERENCES

SQL EXECUTE

SELECT
EXECUTE

• CREATE TABLE ALTER TABLE CHECK

• CREATE TABLE ALTER TABLE DEFAULT

• OUT IN OUT

•

•

• SQL parallelism_clause

•
SELECT INSERT VALUES UPDATE SET

PL/SQL
SCOTT 2

CREATE TABLE emp(new_sal NUMBER, ...);
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CREATE FUNCTION new_sal RETURN NUMBER IS BEGIN ... END;

2 NEW_SAL EMP.NEW_SAL

SELECT new_sal FROM emp;
SELECT emp.new_sal FROM emp;

NEW_SAL

SELECT scott.new_sal FROM emp;

SQL

circle_area (radius)
payroll.tax_rate (empno)
scott.payroll.tax_rate (dependent, empno)@ny

  SCOTT TAX_RATE TAX_TABLE
SS_NO SAL INCOME_TAX

SELECT scott.tax_rate (ss_no, sal)
    INTO income_tax
    FROM tax_table
    WHERE ss_no = tax_id;

1
PAYROLL.TAX_

RATE PAYROLL Oracle

• PAYROLL

• PAYROLL TAX_RATE
PAYROLL

• PAYROLL TAX_RATE
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DATE NUMBER

TO_CHAR TO_DATE

• Oracle

• Oracle

•  

•  

•

Oracle

1  30 TO_CHAR
’$9,990.99’

SELECT ename employee, TO_CHAR(comm, '$9,990.99') commission
   FROM emp
   WHERE deptno = 30;
 
EMPLOYEE   COMMISSION
---------- ----------
ALLEN         $300.00
WARD          $500.00
MARTIN      $1,400.00
BLAKE
TURNER          $0.00
JAMES

Oracle 3
2 COMM NULL

TO_CHAR NULL

2  20 TO_CHAR
’fmMonth DD, YYYY’

 SELECT ename, TO_CHAR(Hiredate,'fmMonth DD, YYYY') hiredate
3-60 Oracle8 Server SQL



    FROM emp
    WHERE deptno = 20;
 
ENAME      HIREDATE
---------- ------------------
SMITH      December 17, 1980
JONES      April 2, 1981
SCOTT      April 19, 1987
ADAMS      May 23, 1987
FORD       December 3, 1981
LEWIS      October 23, 1997

Oracle ( 3-70
"fm" ) 2 4

 

DATE DATE
(Oracle

DATE )
TO_DATE DATE

  TO_DATE BAKER ’1992 05 
20’ DATE ’YYYY MM DD’

UPDATE emp 
  SET hiredate = TO_DATE(’1992 05 20’,’YYYY MM DD’) 
  WHERE ename = ’BLAKE’; 

 

• NUMBER VARCHAR2 TO_CHAR  

• CHAR VARCHAR2 NUMBER
TO_NUMBER  

(#)
(~)
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(-~)

 
1 3–12

3–13

• MI S PR

• (D) (.)
(G) (,)

• (,)

• (G)

3–12

    

9 9999

0 0999

9990

$ $9999

B B9999 "0"

MI 9999MI "-"

S S9999

9999S

"-"

"+"

"-"

"+"

PR 9999PR <>
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  3–13 number ’ fmt’

SELECT TO_CHAR(number, ’fmt’)
  FROM DUAL
   

D 99D99 ( ".")

G 9G999

C C999 ISO

L L999

,( ) 9,999

. (
)

99.99 ( ".")

V 999V99 10 n
n "V" "9"

EEEE 9.9EEEE

RN

rn

RN

1 3999

FM FM90.9

3–13

number ’fmt’  

-1234567890 9999999999S ’1234567890-’

0 99.99 ’   .00’

+0.1 99.99 ’  0.10’

-0.2 99.99 ’ -.20’

0 90.99 ’ 0.00’

+0.1 90.99 ’  0.10’

-0.2 90.99 ’ -0.20’

0 9999 ’ 0’

1 9999 ’ 1’

3–12
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MI PR S

3–14

NLS_TERRITORY
Oracle8 Server

ALTER 
SESSION

0 B9999 ’     ’

1 B9999 ’ 1’

0 B90.99 ’     ’

+123.456 999.999 ’ 123.456’

-123.456 999.999 ’-123.456’

+123.456 FM999.009 ’123.456’

+123.456 9.9EEEE ’ 1.2E+02’

+1E+123 9.9EEEE ’ 1.0E+123’

+123.456 FM9.9EEEE ’1.23E+02’

+123.45 FM999.009 ’123.45’

+123.0 FM999.009 ’123.00’

+123.45 L999.99 ’ $123.45’

+123.45 FML99.99 ’$123.45’

+1234567890 9999999999S ’1234567890+’

3–14

   

D NLS_NUMERIC_CHARACTER

G NLS_NUMERIC_CHARACTER

C ISO NLS_ISO_CURRENCY

L NLS_CURRENCY

3–13

number ’fmt’  
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ALTER SESSION ALTER SESSION 4-
58

 

• DATE TO_CHAR  

• TO_DATE  

 
NLS_DATE_FORMAT

NLS_TERRITORY
Oracle8 Server

ALTER SESSION
ALTER SESSION 4-58

22

 
3–15 1

2
’SYYYY’ ’BC’

3–15 TO_DATE

3–15

TO_DATE

 -
 /
 ,
 .
 ;
 :
’text’

AD
A.D.

/
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AM
A.M.

/

BC
B.C.

/

CC
SCC

4 2 1 "S"
"-"

’1900’ ’20’

D (1 7)

DAY 9

DD (1 31)

DDD (1 366)

DY

E ( )

EE ( )

HH (1 12)

HH12 (1 12)

HH24 (0 23)

IW ISO (1 52 1
53)

IYY
IY
I

ISO 3 2 1

IYYY ISO 4

J 4712 1 1
’J’

MI (0 59)

MM (01 12;1 =01)

MON

MONTH 9

3–15

TO_DATE
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Oracle

TO_CHAR (TO_DATE(’0297’,’MM/YY’), ’MM/YY’)

PM
P.M.

/

Q (1 2 3 4;1 3 =1)

RM (I XII;1 =I)

RR 2 <50
2 >=50

>=50 2 <50

RRRR 4 2 2
RR 4

SS (0 59)

SSSSS 0 (0 86399)

WW (1 53) 1 1 1
1 7

W (1 5) 1 1
7

Y,YYY

YEAR
SYEAR

"S"
"-"

YYYY
SYYYY

4 "S"
"-"

YYY
YY
Y

3 2 1

3–15

TO_DATE
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Oracle

• MONTH 

• MON 

• DAY 

• DY 

• BC AD B.C. A.D. 

• AM PM A.M. P.M.

NLS_DATE_LANGUAGE
NLS_LANGUAGE

YEAR SYEAR

D (1 7) 1
NLS_TERRITORY

Oracle8 Server

ISO  
Oracle ISO IYYY IYY IY I IW

YYYY YYY YY Y WW
Oracle8 Server

RR  
RR YY 20

RR 20
2 21

21 20
3-68 Oracle8 Server SQL



TO_DATE YY
RR 2 2

3–16 RR

RR

1  1950 1999

SELECT TO_CHAR(TO_DATE(’27-OCT-95’, ’DD-MON-RR’) ,’YYYY’) "Year"
     FROM DUAL;

Year
----
1995

SELECT TO_CHAR(TO_DATE(’27-OCT-17’, ’DD-MON-RR’) ,’YYYY’) "Year";
     FROM DUAL; 

Year
----
2017

2  2000 2049

SELECT TO_CHAR(TO_DATE(’27-OCT-95’, ’DD-MON-RR’) ,’YYYY’) "Year";
  FROM DUAL; 

Year
----
1995 

SELECT TO_CHAR(TO_DATE(’27-OCT-17’, ’DD-MON-RR’) ,’YYYY’) "Year";
     FROM DUAL; 

Year
----
2017

3–16 RR

2

0 49 50 99

2

0 49

50-99
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(2000 )
RR SQL

 
3–17

1

’DAY’ ’MONDAY’ ’Day’ ’Monday’ ’day’ ’monday’

 

•  

• ( )

 
TO_CHAR FM FX

1 2
3

3–17

  

TH DDTH 4TH

SP DDSP FOUR

SPTH
THSP

DDSPTH FOURTH

:
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FM  "Fill mode( )" TO_CHAR

• TO_CHAR (MONTH )
(MI )

FM
FM

• TO_CHAR
FM

FX  "Format exact( )" TO_DATE

•

• FX Oracle

•
FX

FX FM

Oracle

1  

SELECT TO_CHAR(SYSDATE, 'fmDDTH')||' of '||TO_CHAR
   (SYSDATE, 'Month')||', '||TO_CHAR(SYSDATE, 'YYYY') "Ides" 
    FROM DUAL; 

Ides 
------------------ 
3RD of April, 1995

FM FM
9

SELECT TO_CHAR(SYSDATE, ’DDTH’)||’ of ’||
   TO_CHAR(Month, YYYY’) "Ides"
   FROM DUAL; 
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Ides 
--------------------
03RD of April , 1995 

2  2

SELECT TO_CHAR(SYSDATE, ’fmDay’)||’’’s Special’) "Menu"
     FROM DUAL; 

Menu 
----------------- 
Tuesday’s Special 

2

3  3–18 char ’ fmt’ FX

UPDATE table 
  SET date_column = TO_DATE(char, ’fmt’);

•
MM DD YY 2

2 02

•

3–18 FX

char  ’fmt’

’15/ JAN /1993’ ’DD-MON-YYYY’

’ 15! JAN % /1993’ ’DD-MON-YYYY’

’15/JAN/1993’ ’FXDD-MON-YYYY’

’15-JAN-1993’ ’FXDD-MON-YYYY’

’1-JAN-1993’ ’FXDD-MON-YYYY’

’01-JAN-1993’ ’FXDD-MON-YYYY’

’1-JAN-1993’ ’FXFMDD-MON-YYYY’
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• 3–19

1 SQL

4 NUMBER

2*2 

7
CHAR

TO_CHAR(TRUNC(SYSDATE+7)) 

• SELECT  

• WHERE HAVING  

• CONNECT BY START WITH ORDER BY  

• INSERT VALUES  

• UPDATE SET  

UPDATE SET ’smith’

SET ename = ’smith’; 

SET ’smith’ LOWER(ename)

3–19 Oracle

  

’MM’ ’MON’ ’MONTH’

’MON ’MONTH’

’MONTH’ ’MON’

’YY’ ’YYYY’

’RR’ ’RRRR’
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SET ename = LOWER(ename);

Oracle SQL
SQL

SQL expr
4

1 
NULL

"PUBLIC"( )

"PUBLIC" (DML)
(DDL)

LEVEL ROWID ROWNUM
NCHAR NVARCHAR2

ROWLABEL 2-30

Trusted Oracle ROWLABEL NULL
ROWLABEL Trusted Oracle

schema .
table

view

snapshot

.

column

pseudocolumn

ROWLABEL

text

number

sequence .

CURRVAL

NEXTVAL

NULL

expr_form_I  ::=
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1

emp.ename 
’this is a text string’
10 
N’this is an NCHAR string’

2 
SQL Oracle

(OCI) SQL

2

:employee_name INDICATOR :employee_name_indicator_var
:department_location 

3 
SQL

3

LENGTH(’BLAKE’) 
ROUND(1234.567*43) 
SYSDATE 

SQL SQL 3-15

: host_variable

INDICATOR
: indicator_variable

expr_form_II  ::=

function
(

DISTINCT

ALL
expr

,

)

expr_form_III  ::=
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4 

4

circle_area (radius)
payroll.tax_rate (empno)
scott.payrol.tax_rate(dependents, empno)@ny

3-57

5 

LENGTH

schema . package .
function

expr_form_IV  ::=

@dblink . ( argument

,

)

( expr )

+

–

PRIOR

expr

expr

*

/

–

| |

expr

expr_form_V  ::=
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5

(’CLARK’ || ’SMITH’) 
LENGTH(’MOOSE’) * 57 
SQRT(144) + 72 
my_fun(TO_CHAR(sysdate,’DD-MMM-YY’)

 6

type_name
2 2

999

type_name VARRAY 0
0

type_name VARRAY
999

  
CREATE TYPE address_t AS OBJECT 
  (no NUMBER, street CHAR(31), city CHAR(21), state CHAR(3), zip NUMBER); 
CREATE TYPE address_book_t AS TABLE OF address_t;
DECLARE 
  /* Object Type variable initialized via Object Type Constructor */ 
  myaddr address_t = address_t(500, 'Oracle Parkway', 'Redwood Shores',
                                'CA', 94065);   
  /* nested table variable initialized to an empty table via a 
     constructor*/ 

schema .
type_name ( type_argument_list )

expr_form_VI  ::=

argument
, argument

type_argument_list  ::=
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  alladdr address_book_t = address_book_t(); 
BEGIN
  /* below is an example of a nested table constructor with two elements
     specified, where each element is specified as an object type
     constructor. */ 
  insert into employee values (666999, address_book_t(address_t(500,
     'Oracle Parkway', 'Redwood Shores', 'CA', 94065), address_t(400,
     'Mission Street', 'Fremont', 'CA', 94555))); 
END; 

 7

CAST
(VARRAY )

type_name
operand

MULTISET

MULTISET CAST
Oracle8

CAST

CAST ( operand AS type_name )

expr

THE subquery

MULTISET ( subquery

ORDER  BY

expr

position

c_alias

ASC

DESC

,

)

operand  ::=
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CAST

CREATE TYPE address_t AS OBJECT 
      (no NUMBER, street CHAR(31), city CHAR(21), state CHAR(2)); 
CREATE TYPE address_book_t AS TABLE OF address_t; 
CREATE TYPE address_array_t AS VARRAY(3) OF address_t; 
CREATE TABLE emp_address (empno NUMBER, no NUMBER, street CHAR(31), 
                             city CHAR(21), state CHAR(2)); 
CREATE TABLE employees (empno NUMBER, name CHAR(31)); 
CREATE TABLE dept (dno NUMBER, addresses address_array_t); 

1  

CAST

SELECT e.empno, e.name, CAST(MULTISET(SELECT ea.no, ea.street,
                                               ea.city, ea.state 
                                        FROM emp_address ea,
                                        WHERE ea.empno = e.empno)
                        AS address_book_t)
  FROM employees e; 

2     
CAST VARRAY

4-528

SELECT * 
    FROM THE(SELECT CAST(d.addresses AS address_book_t)
                FROM dept d 
                  WHERE d.dno = 111) a 
     WHERE a.city = 'Redwood Shores'; 

3  
ORDER BY MULTISET

CREATE TABLE projects (empid NUMBER, projname VARCHAR2(10));
CREATE TABLE employees (empid NUMBER, ename VARCHAR2(10));
CREATE TYPE projname_table_type AS TABLE OF VARCHAR2(10);

MULTISET

SELECT e.name, CAST(MULTISET(SELECT p.projname
                             FROM projects p
                             WHERE p.empid=e.empid 
                             ORDER BY p.projname) 
  AS projname_table_type)
   FROM employees e;
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 8
CURSOR( ) PL/SQL REF

•

•

•  

•  

• 1

CURSOR

• SELECT
CURSOR

• SELECT

•

• BIND EXECUTE

   

SELECT d.deptno, CURSOR(SELECT e.empno, CURSOR(SELECT p.projnum,
                                                       p.projname
                                         FROM projects p 
                                         WHERE p.empno = e.empno)
                        FROM TABLE(d.employees) e)
  FROM dept d
  WHERE d.dno = 605; 

CURSOR ( subquery

ORDER  BY

expr

position

c_alias

ASC

DESC

,

)

expr_form_VIII  ::=
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 9

SQL REF

REF REF Oracle8

1  

SELECT REF(e)
FROM employee_t e
WHERE e.empno = 10000;

2  REF

SELECT e.name 
FROM employee_t
  e INTO :x
WHERE REF(e) = empref1;

 10

SQL VALUE

  

SELECT VALUE(e)
  FROM employee e
  WHERE e.name = ’John Smith’;

REF ( correlation_variable )

expr_form_IX  ::=

VALUE ( correlation_variable )

expr_form_X  ::=
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 11

expr_form_XI::=

column REF

CREATE OR REPLACE TYPE employee_t AS OBJECT 
    (empid NUMBER,
     name CHAR(31),
     birthdate DATE,
     MEMBER FUNCTION age RETURN NUMBER,
     PRAGMA RESTRICT_REFERENCES(age, RNPS, WNPS, WNDS)
    );
CREATE OR REPLACE TYPE BODY employee_t AS
 MEMBER FUNCTION age RETURN NUMBER IS
   var NUMBER;
   BEGIN
     var := months_between(ROUND(SYSDATE, ’YEAR’), 
            ROUND(birthdate, ’YEAR’))/12;
     RETURN var ;
   END;
 END; /
CREATE TABLE department (dno NUMBER, manager EMPLOYEE_T);

  

UPDATE department d
  SET d.manager.empid = 100;

SELECT d.manager.name, d.manager.age()
  FROM department d;

table_alias . column .

object_table_alias

attribute

.
. method (

argument

,

)

method (
argument

,

)
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DECODE

Oracle search expr 1 expr search
Oracle result default

default NULL expr search
Oracle

2-22

search result default Oracle expr search
expr search

expr search Oracle search

Oracle expr search search
Oracle result result

CHAR result NULL Oracle
VARCHAR2

2-26

DECODE Oracle 2 NULL expr NULL Oracle
search result NULL

DECODE expr search result default 255

  DEPTNO DEPTNO 10
’ACCOUNTING’ DEPTNO 20 ’RESEARCH’

DEPTNO 10 20 30 40 ’NONE’

DECODE (deptno,10, ’ACCOUNTING’, 
               20, ’RESEARCH’, 
               30, ’SALES’, 
               40, ’OPERATION’,                     
                    ’NONE’) 

DECODE ( expr , search , result

,
, default

)

decode_expr  ::=
3-83    



 

1000

10, 20, 40) 
(’SCOTT’, ’BLAKE’, ’TAYLOR’)
(LENGTH(’MOOSE’) * 57, -SQRT(144) + 72, 69) 

1 TRUE( ) FALSE( )
UNKNOWN( ) 4

SQL condition

WHERE

• DELETE 

• SELECT 

• UPDATE 

SELECT

• WHERE 

• START WITH 

• CONNECT BY 

• HAVING 

Oracle

TRUE

1 = 1 

SAL COMM (NULL 0 )
2500

( expr

,

)

expr_list  ::=
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NVL(sal, 0) + NVL(comm, 0) > 2500 

AND 2

(1 = 1) AND (5 < 7) 

name = ’SMITH’ 
emp.deptno = dept.deptno 
hiredate > ’01-JAN-88’ 
job IN (’PRESIDENT’, ’CLERK’, ’ANALYST’) 
sal BETWEEN 500 AND 1000 
comm IS NULL AND sal = 2000 

4
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3-86 Or
1 

 

3-5

expr

=

!=

^=

<>

>

<

>=

<=

expr

( subquery )

expr_list

=

!=

^=

<>

( subquery )

condition_form_I  ::=
acle8 Server SQL



2 

4-525

3 

expr

=

!=

^=

<>

>

<

>=

<=

ANY

SOME

ALL

expr_list

( subquery )

expr_list

=

!=

^=

<>

ANY

SOME

ALL

(
expr_list

subquery

,

)

condition_form_II  ::=

expr
NOT

IN
expr_list

( subquery )

expr_list
NOT

IN (
expr_list

subquery

,

)

condition_form_III  ::=
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4 

5 
NULL

 

6 

7 

expr
NOT

BETWEEN expr AND expr

condition_form_IV  ::=

expr IS
NOT

NULL

condition_form_V  ::=

EXISTS ( subquery )

condition_form_VI  ::=

char1
NOT

LIKE char2
ESCAPE ’ esc_char ’

condition_form_VII  ::=
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8 

( condition )

NOT

condition
AND

OR

condition

condition_form_VIII  ::=
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4

Oracle SQL

: Oracle 
Object Option

 

4-1



SQL
SQL  

SQL SQL

• (DDL)

• (DML)

•

•

•

(DDL)
(DDL)

•  

•  

•

•  

•  

CREATE ALTER DROP
ALTER TABLE

GRANT REVOKE ANALYZE AUDIT COMMENT

DDL

DDL
Oracle
DDL Oracle8 Server

DDL PL/SQL
PL/SQL
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SQL
4–1 DDL

4–1

  

ALTER CLUSTER 

ALTER DATABASE 

Oracle8 Oracle7

Oracle

ARCHIVELOG/NOARCHIVELOG

REDO

REDO

SQL

1

REDO

ALTER FUNCTION

ALTER INDEX

ALTER PACKAGE

ALTER PROCEDURE

ALTER PROFILE

ALTER RESOURCE COST

ALTER ROLE
4-3



SQL
ALTER ROLLBACK SEGMENT

ALTER SEQUENCE

ALTER SNAPSHOT

ALTER SHAPSHOT LOG

ALTER TABLE

ALTER TABLESPACE

ALTER TRIGGER

ALTER TYPE

ALTER USER

ALTER VIEW

ANALYZE

AUDIT SQL

COMMENT

4–1
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SQL
CREATE CLUSTER 1

CREATE CONTROLFILE

CREATE DATABASE

CREATE DATABASE LINK

CREATE DIRECTORY BFILE BFILE

CREATE FUNCTION

CREATE INDEX

CREATE LIBRARY SQL PL/SQL 3 (3GL)

CREATE PACKAGE

CREATE PACKAGE BODY

CREATE PROCEDURE

CREATE PROFILE

CREATE ROLE

CREATE ROLLBACK SEGMENT

CREATE SCHEMA CREATE TABLE CREATE VIEW
GRANT

CREATE SEQUENCE

CREATE SHAPSHOT 1

CREATE SNAPSHOT LOG

CREATE SYNONYM

CREATE TABLE

CREATE TABLESPACE

CREATE TRIGGER

CREATE TYPE (VARRAY)

CREATE USER

4–1
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SQL
CREATE VIEW 1

DROP CLUSTER

DROP DATABASE LINK

DROP DIRECTORY

DROP FUNCTION

DROP INDEX

DROP LIBRARY

DROP PACKAGE

DROP PROCEDURE

DROP PROFILE

DROP ROLE

DROP ROLLBACK SEGMENT

DROP SEQUENCE

DROP SNAPSHOT

DROP SNAPSHOT LOG

DROP SYNONYM

DROP TABLE

DROP TABLESPACE

DROP TRIGGER

DROP TYPE

DROP USER

DROP VIEW

GRANT

NOAUDIT AUDIT

4–1
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SQL
(DML)
(DML)

EXPLAIN PLAN DML PL/SQL

RENAME

REVOKE

TRUNCATE

4–2

  

DELETE

EXPLAIN PLAN SQL

INSERT

LOCK TABLE

SELECT 1

UPDATE

4–1
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SQL
 
DML

COMMIT ROLLBACK
PL/SQL COMMIT 4-182

ROLLBACK 4-481

 

4–3

  

COMMIT

ROLLBACK

SAVEPOINT

SET TRANSACTION
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SQL
PL/SQL

 
Oracle

ALTER SYSTEM PL/SQL

4–4

  

ALTER SESSION SQL

NLS

COMMIT
ROLLBACK

SET ROLE

4–5

  

ALTER SYSTEM Oracle
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SQL
SQL  
SQL DDL DML

SQL Oracle
SQL

• Pro*COBOL

• Pro*C/C++

• SQL*Module for Ada Programmer’s Guide
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ALTER CLUSTER
ALTER CLUSTER

4-13

ALTER ANY CLUSTER

 

ALTER CLUSTER
schema .

cluster

physical_attributes_clause

SIZE integer

K

M

allocate_extent_clause

deallocate_unused_clause

parallel_clause
;

PCTFREE integer

PCTUSED integer

INITRANS integer

MAXTRANS integer

storage_clause

physical_attributes_clause  ::=
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ALTER CLUSTER
deallocate_unused_clause: DEALLOCATE UNUSED 4-368
parallel_clause: PARALLEL 4-462

 

schema schema Oracle

cluster

physical_attributes_
clause

PCTUSED PCTFREE INITRANS
MAXTRANS CREATE CLUSTER 4-202

storage_clause STORAGE 4-518

SIZE
SIZE

SIZE CREATE CLUSTER 4-202

allocate_extent_
clause

SIZE K M
KB MB

STORAGE

DATAFILE
1

Oracle

ALLOCATE  EXTENT

(

SIZE integer

K

M

DATAFILE ’ filename ’

INSTANCE integer

)

allocate_extent_clause  ::=
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ALTER CLUSTER
ALTER CLUSTER

• MAXTRANS

• SIZE PCTUSED PCTFREE INITRANS

• STORAGE NEXT PCTINCREASE MAXEXTENTS

•

•

ALTER CLUSTER

•

• STORAGE INITIAL MINEXTENTS

•

INSTANCE
INSTANCE_NUMBER

Parallel Server Oracle

deallocate_unused_
clause

KEEP
DEALLOCATE UNUSED 4-368

KEEP
MINEXTENTS

MINEXTENTS
INITIAL INITIAL

parallel_clause
PARALLEL 4-462
4-13



ALTER CLUSTER
• DROP CLUSTER 4-381 DROP TABLE
4-402

1  SCOTT CUSTOMER

ALTER CLUSTER scott.customer 
    SIZE 512 
    STORAGE (MAXEXTENTS 25); 

512
2KB 1

4 (2KB 512 )

25

2  CUSTOMER
30KB

ALTER CLUSTER scott.customer 
    DEALLOCATE UNUSED KEEP 30 K;

 
CREATE CLUSTER 4-202

CREATE TABLE 4-303

DEALLOCATE UNUSED 4-368

DROP CLUSTER 4-381

DROP TABLE 4-402

STORAGE 4-518

PARALLEL 4-462
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ALTER DATABASE
ALTER DATABASE 

 

•

• Oracle8 Oracle7

•

• REDO ARCHIVELOG
NOARCHIVELOG

•

• REDO REDO

• REDO

• REDO

•

• SQL

•

• REDO

•

• Oracle

• 1

•

•

4-45

 
ALTER DATABASE

 

ALTER DATABASE
database
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ALTER DATABASE
MOUNT

STANDBY

CLONE
DATABASE

CONVERT

OPEN

RESETLOGS

NORESETLOGS

ACTIVATE STANDBY DATABASE

ARCHIVELOG

NOARCHIVELOG

recover_clause

ADD LOGFILE
THREAD integer GROUP integer

filespec

,

ADD LOGFILE MEMBER ’ filename ’
REUSE

,

TO logfile_descriptor

,

DROP LOGFILE logfile_descriptor

,

DROP LOGFILE MEMBER ’ filename ’

,

CLEAR
UNARCHIVED

LOGFILE logfile_descriptor

,
UNRECOVERABLE DATAFILE

RENAME FILE ’ filename ’

,

TO ’ filename ’

,

CREATE STANDBY CONTROLFILE AS ’ filename ’
REUSE

;
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ALTER DATABASE
logfile_descriptor::=

BACKUP CONTROLFILE TO

’ filename ’
REUSE

TRACE

RESETLOGS

NORESETLOGS

RENAME GLOBAL_NAME TO database . domain

RESET COMPATABILITY

ENABLE
PUBLIC

THREAD integer

DISABLE THREAD integer

CREATE DATAFILE ’ filename ’
AS filespec

DATAFILE ’ filename ’

ONLINE

OFFLINE
DROP

RESIZE integer

K

M

autoextend_clause

END BACKUP

GROUP integer

( ’ filename ’

,

)

’ filename ’
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ALTER DATABASE
recover_clause: RECOVER 4-466

database ASCII
DB_NAME

CONTROL_FILES
Net8

MOUNT

STANDBY 
DATABASE

Oracle8 Server

CLONE 
DATABASE

Oracle8 Server

CONVERT Oracle7 Oracle7
Oracle

Oracle8
Oracle8 Server

OPEN

AUTOEXTEND

OFF

ON
NEXT integer

K

M

MAXSIZE

UNLIMITED

integer

K

M

autoextend_clause  ::=
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ALTER DATABASE
RESETLOGS 1 REDO
REDO

RECOVER UNTIL(RECOVER 4-466 )

NORESETLOGS REDO

NORESETLOGS

ACTIVATE 
STANDBY 
DATABASE

Oracle8 Server

ARCHIVELOG REDO ARCHIVELOG
REDO

NOARCHIVELOG REDO NOARCHIVELOG
REDO

recover_clause RECOVER 4-466

Oracle
Server Manager

ADD LOGFILE 1 REDO

THREAD Parallel Server Oracle
THREAD REDO
4-19



ALTER DATABASE
GROUP REDO
1 MAXLOGFILES

GROUP REDO

REDO GROUP
V$LOG

filespec filespec 1 REDO
filespec Filespec

4-428

ADD LOGFILE 
MEMBER

REDO
’ filename’

REUSE

REDO

GROUP REDO GROUP

REDO

DROP LOGFILE REDO REDO
ADD LOGFILE MEMBER

REDO REDO
REDO REDO

REDO 2

DROP LOGFILE 
MEMBER

1 REDO ’filename’

REDO
DROP LOGFILE

CLEAR LOGFILE REDO REDO
CLEAR LOGFILE REDO 2

REDO

UNARCHIVED REDO UNARCHIVED

: UNARCHIVED REDO
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ALTER DATABASE
CLEAR LOGFILE
REDO

REDO

CLEAR LOGFILE

I/O

UNRECOVERABLE 
DATAFILE

UNRECOVERABLE 
DATAFILE CLEAR LOGFILE

RENAME FILE REDO

CREATE 
STANDBY 
CONTROLFILE

Oracle8 
Server

BACKUP 
CONTROLFILE

TO ’filename’

REUSE

TO TRACE
SQL SQL

RESETLOGS SQL
ALTER DATABASE OPEN RESETLOGS
4-21



ALTER DATABASE
NORESETLOGS SQL
ALTER DATABASE OPEN NORESETLOGS

RENAME 
GLOBAL_NAME

database 8
domain

 

Oracle8 Server

RESET 
COMPATIBILITY

Oracle

 RESET COMPATIBILITY Oracle
Oracle Oracle8 

Server

ENABLE THREAD REDO
2 REDO

PUBLIC THREAD

PUBLIC
THREAD

DISABLE 
THREAD

CREATE 
DATAFILE ’ filename’

filespec AS
Oracle ’ filename’

REDO
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ALTER DATABASE
ALTER DATABASE Oracle8 
Server

SYSTEM

DATAFILE

ONLINE

OFFLINE

DROP NOARCHIVELOG

RESIZE
K M KB MB

autoextend_clause

OFF NEXT MAXSIZE 0( )
ALTER DATABASE AUTOEXTEND

NEXT MAXSIZE

ON

NEXT

K M KB MB
1

MAXSIZE

UNLIMITED

 END BACKUP 
SHUTDOWN ABORT

: ALTER TABLESPACE ... 
END BACK UP Oracle8 Server

Oracle8 Server
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ALTER DATABASE
1  2 REDO GROUP
3

ALTER DATABASE stocks
  ADD LOGFILE GROUP 3 
    (’diska:log3.log’ ,  
     ’diskb:log3.log’) SIZE 50K; 

2  1 REDO 1

ALTER DATABASE stocks  
   ADD LOGFILE MEMBER ’diskc:log3.log’  
   TO GROUP 3; 

3  2 REDO

ALTER DATABASE stocks  
    DROP LOGFILE MEMBER ’diskc:log3.log’; 

4  REDO

ALTER DATABASE stocks  
    RENAME FILE ’diskb:log3.log’ TO ’diskd:log3.log’; 

REDO
’DISKB:LOG3.LOG’ ’DISKD:LOG3.LOG’

5  REDO 3

ALTER DATABASE stocks DROP LOGFILE GROUP 3; 

6  3 REDO 5
GROUP 4

ALTER DATABASE stocks 
    ADD LOGFILE THREAD 5 GROUP 4  
        (’diska:log4.log’, 
        ’diskb:log4:log’, 
        ’diskc:log4.log’ ); 

7  5

ALTER DATABASE stocks  
    DISABLE THREAD 5; 
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ALTER DATABASE
8  5
Oracle

ALTER DATABASE stocks  
    ENABLE PUBLIC THREAD 5; 

9  ’DISK2:DB1.DAT’
’DISK1:DB1.DAT’

ALTER DATABASE 
    CREATE DATAFILE ’disk1:db1.dat’ AS ’disk2:db1.dat’; 

11  

ALTER DATABASE  
    RENAME GLOBAL_NAME TO sales.australia.acme.com; 

12  ’DISK1:DB1.DAT’

ALTER DATABASE  
    DATAFILE ’disk1:db1.dat’ RESIZE 10 M;

Oracle8 Server Oracle8 Server

13  

ALTER DATABASE  
    CLEAR LOGFILE ’disk3:log.dbf’;

 
CREATE DATABASE 4-214

RECOVER 4-466

Filespec 4-428
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ALTER FUNCTION
ALTER FUNCTION 

 
4-26

 
ALTER ANY 

PROCEDURE

  

ALTER FUNCTION

ALTER FUNCTION ALTER PROCEDURE 4-41
Oracle8 Server

schema schema Oracle

function

COMPILE COMPILE

:
OR REPLACE

CREATE FUNCTION CREATE FUNCTION
4-228

ALTER  FUNCTION
schema.

function COMPILE ;
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ALTER FUNCTION
  MERRIWEATHER GET_BAL

ALTER FUNCTION merriweather.get_bal
COMPILE;

GET_BAL GET_BAL
Oracle GET_BAL GET_BAL

GET_
BAL

GET_BAL
Oracle

 
ALTER PROCEDURE 4-41

CREATE FUNCTION 4-228
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ALTER INDEX
ALTER INDEX 

 
ALTER INDEX

•

•

•

•

•

•

4-35

 
ALTER ANY 

INDEX

•

•

•
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ALTER INDEX
ALTER  INDEX
schema.

index

REBUILD

parallel_clause

LOGGING

NOLOGGING

REVERSE

NOREVERSE

index_physical_attributes_clause

TABLESPACE tablespace

deallocate_unused_clause

allocate_extent_clause

parallel_clause

index_physical_attributes_clause

LOGGING

NOLOGGING

RENAME  TO new_index_name

MODIFY  DEFAULT  ATTRIBUTES

index_physical_attributes_clause

TABLESPACE
tablespace

DEFAULT

LOGGING

NOLOGGING

;
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ALTER INDEX
parallel_clause:PARALLEL 4-462

storage_clause:STORAGE 4-518

deallocate_unused_clause:DEALLOCATE UNUSED 4-368

MODIFY  PARTITION partition_name

index_physical_attributes_clause

LOGGING

NOLOGGING

deallocate_unused_clause

allocate_extent_clause

UNUSABLE

RENAME  PARTITION partition_name TO new_partition_name

DROP  PARTITION partition_name

split_partition_clause

REBUILD  PARTITION partition_name

index_physical_attributes_clause

TABLESPACE tablespace

parallel_clause

LOGGING

NOLOGGING

UNUSABLE

PCTFREE integer

INITRANS integer

MAXTRANS integer

storage_clause

index_physical_attributes_clause  ::=
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ALTER INDEX
schema schema Oracle

index

ALLOCATE  EXTENT

(

SIZE integer

K

M

DATAFILE ’ filename ’

INSTANCE integer

)

allocate_extent_clause  ::=

SPLIT  PARTITION partition_name_old AT ( value_list )

split_partition_clause  ::=

INTO ( partition_description , partition_description ) parallel_clause

PARTITION
partition_name

physical_attributes_clause

TABLESPACE tablespace

LOGGING

NOLOGGING

partition_description  ::=
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ALTER INDEX
•

•

•

•

•

REBUILD

parallel_clause

PARALLEL 4-462
Oracle8 Parallel Server

LOGGING/
NOLOGGING

ALTER INDEX...REBUILD( ALTER INDEX...SPLIT)

REVERSE
ROWID

NOREVERSE
NOREVERSE REVERSE

index_physical_
attributes_clause PCTFREE INITRANS MAXTRANS

CREATE TABLE 4-303

 (ALTER INDEX)
(ALTER INDEX ... MODIFY PARTITION) PCTFREE

ALTER INDEX

storage_clause

STORAGE 4-518

TABLESPACE
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ALTER INDEX
deallocate_unused_
clause

KEEP DEALLOCATE UNUSED 4-368

KEEP
MINEXTENTS

MINEXTENTS
INITIAL INITIAL

allocate_extent_
clause

SIZE K M
KB MB

STORAGE

DATAFILE
Oracle

INSTANCE
INSTANCE_NUMBER

Parallel Server
Oracle

NEXT PCTINCREASE

LOGGING/
NOLOGGING

LOGGING/NOLOGGING
(SQL*Loader)

INSERT REDO
(LOGGING) (NOLOGGING)

NOLOGGING
 

NOLOGGING REDO

NOLOGGING

ARCHIVELOG LOGGING
NOLOGGING
4-33



ALTER INDEX
LOGGING DML Oracle8 Server Oracle8 
Parallel Server

 LOGGING/NOLOGGING RECOVERABLE/UNRECOVERABLE

Oracle8

RENAME TO index new_index_name new_index_name

MODIFY 
DEFAULT 
ATTRIBUTES

TABLESPACE

LOGGING/
NOLOGGING

 1 ALTER INDEX (RENAME
REBUILD )

MODIFY 
PARTITION

partition_name
partition_name index

UNUSABLE

RENAME 
PARTITION

partition_name new_partition_name

DROP PARTITION

split_partition_
clause

2

2
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ALTER INDEX
1  5 100KB
SCOTT CUSTOMER

ALTER INDEX scott.customer  
    INITRANS 5  
    STORAGE (NEXT 100K); 

2  IX_ANTARTICA

ALTER INDEX sales_area_ix
  DROP PARTITION ix_antarctica;

3  SALES_IX3
5

100K

ALTER INDEX sales_ix3 INITRANS 5 STORAGE ( NEXT 100K );

3(a)  SALES_IX3
5

100K

ALTER INDEX sales_ix3 
  MODIFY DEFAULT ATTRIBUTES INITRANS 5 STORAGE ( NEXT 100K );

4  IDX_ACCTNO UNUSABLE

2

AT (value_list) split_partition_1 value_list
partition_name_old 1

INTO 2

partition_
description, 
partition_
description

2

REBUILD 
PARTITION

1

Oracle8 Server
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ALTER INDEX
ALTER INDEX idx_acctno UNUSABLE;

5  BRIX_NY

ALTER INDEX branch_ix MODIFY PARTITION brix_ny 
  STORAGE( MAXEXTENTS 30 ) LOGGING;

6  IDX_ACCTNO IDX_FEB96 UNUSABLE

ALTER INDEX idx_acctno MODIFY PARTITION idx_feb96 UNUSABLE;

7  ARTIST_IX

ALTER INDEX artist_ix PARALLEL (DEGREE 4, INSTANCES 3);

8  ARTIST_IX

ALTER INDEX artist_ix NOPARALLEL;

 9  ARTIST_IX P063

ALTER INDEX artist_ix 
  REBUILD PARTITION p063 NOLOGGING;

 10  

ALTER INDEX emp_ix1 RENAME TO employee_ix1;

11  

ALTER INDEX employee_ix2 RENAME PARTITION emp_ix2_p3 
  TO employee_ix2_p3;

12  PARTNUM_IX PARTNUM_IX_
P6 PARTNUM_IX_P5 PARTNUM_IX_P6

ALTER INDEX partnum_ix
  SPLIT PARTITION partnum_ix_p6 AT ( 5001 )
  INTO ( PARTITION partnum_ix_p5 TABLESPACE ts017 LOGGING, 
         PARTITION partnum_ix_p6 TABLESPACE ts004 );

2

13  REVERSE EMP_
IX
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ALTER INDEX
ALTER INDEX emp_ix REBUILD REVERSE;

 
CREATE INDEX 4-233

CREATE TABLE 4-303

PARALLEL 4-462

STORAGE 4-518

DEALLOCATE UNUSED 4-368
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ALTER PACKAGE
ALTER PACKAGE

4-38

 
ALTER ANY 

PROCEDURE

 

  

ALTER PACKAGE

1 ALTER 
PACKAGE

ALTER PROCEDURE ALTER FUNCTION

schema schema Oracle

package

COMPILE COMPILE

PACKAGE

BODY

PACKAGE

ALTER  PACKAGE
schema.

package COMPILE

PACKAGE

BODY
;
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ALTER PACKAGE
 

COMPILE PACKAGE ALTER PACKAGE

Oracle

 
COMPILE BODY

ALTER PACKAGE

DBMS_OUTPUT

Oracle8 Server
Oracle

Oracle8 Server

1  BLAIR ACCOUNTING

ALTER PACKAGE blair.accounting
COMPILE PACKAGE; 

ACCOUNTING
ACCOUNTING BLAIR

ACCOUNTING

:
CREATE 

PACKAGE OR REPLACE CREATE 
PACKAGE BODY
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ALTER PACKAGE
ACCOUNTING
ACCOUNTING

ACCOUNTING
Oracle

2  BLAIR ACCOUNTING

ALTER PACKAGE blair.accounting 
COMPILE BODY; 

BLAIR ACCOUNTING

ACCOUNTING

 
CREATE PACKAGE 4-246

CREATE PACKAGE BODY 4-250
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ALTER PROCEDURE
ALTER PROCEDURE 

 
 4-41

 
ALTER 

ANY PROCEDURE

 

  

ALTER PROCEDURE ALTER FUNCTION

ALTER PROCEDURE

ALTER PROCEDURE

ALTER PROCEDURE

ALTER PACKAGE

schema  schema Oracle

procedure

COMPILE COMPILE

ALTER  PROCEDURE
schema.

package COMPILE ;
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ALTER PROCEDURE
DBMS_OUTPUT
Oracle8 Server

Oracle Oracle8 Server

  HENRY CLOSE_ACCT

ALTER PROCEDURE henry.close_acct
COMPILE; 

CLOSE_ACCT CLOSE_ACCT
Oracle CLOSE_ACCT

CLOSE_ACCT
CLOSE_ACCT

CLOSE_ACCT

Oracle

 
ALTER FUNCTION 4-26

ALTER PACKAGE 4-38

CREATE PROCEDURE 4-255

:
OR REPLACE

CREATE PROCEDURE
4-42 Oracle8 Server SQL



ALTER PROFILE
ALTER PROFILE 

 

4-45

 
ALTER PROFILE

ALTER PROFILE ALTER USER
4-45
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ALTER PROFILE
 

   

profile

integer

SESSIONS_PER_USER

CPU_PER_SESSION

CPU_PER_CALL

CONNECT_TIME

IDLE_TIME

LOGICAL_READS_PER_SESSION

LOGICAL_READS_PER_CALL

COMPOSITE_LIMIT

integer

UNLIMITED

DEFAULT

PRIVATE_SGA integer

K

M

UNLIMITED

DEFAULT

FAILED_LOGIN_ATTEMPTS

PASSWORD_LIFE_TIME

PASSWORD_REUSE_TIME

PASSWORD_REUSE_MAX

PASSWORD_LOCK_TIME

PASSWORD_GRACE_TIME

  expr

UNLIMITED

DEFAULT

PASSWORD_VERIFY_FUNCTION

function

NULL

DEFAULT

;ALTER  PROFILE profile LIMIT
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ALTER PROFILE
ALTER PROFILE

• PASSWORD_REUSE_TIME PASSWORD_REUSE_MAX
UNLIMITED PASSWORD_REUSE_MAX

PASSWORD_REUSE_TIME UNLIMITED

• PASSWORD_REUSE_TIME PASSWORD_REUSE_MAX UNLIMITED

• PASSWORD_REUSE_MAX DEFAULT PASSWORD_REUSE_TIME
UNLIMITED PASSWORD_
REUSE_MAX

• PASSWORD_REUSE_TIME DEFAULT PASSWORD_REUSE_MAX
UNLIMITED PASSWORD_
REUSE_TIME

• PASSWORD_REUSE_TIME PASSWORD_REUSE_MAX DEFAULT

1  90

ALTER PROFILE prof 
LIMIT PASSWORD_REUSE_TIME 90 
PASSWORD_REUSE_MAX UNLIMITED;

2  PASSWORD_REUSE_TIME DEFAULT

ALTER PROFILE prof 
LIMIT PASSWORD_REUSE_TIME DEFAULT
PASSWORD_REUSE_MAX UNLIMITED;

ALTER PROFILE CREATE PROFILE 4-261

   

• DEFAULT

• x/y. 1
1/24 1 1/1440
4-45



ALTER PROFILE
3  PROF FAILED_LOGIN_ATTEMPTS 5
PASSWORD_LOCK_TIME 1

ALTER PROFILE prof LIMIT
FAILED_LOGIN_ATTEMPTS 5
PASSWORD_LOCK_TIME 1;

PROF 5 1

4  PROF PASSWORD_LIFE_TIME 60 PASSWORD_
GRACE_TIME 10

ALTER PROFILE prof LIMIT
PASSWORD_LIFE_TIME 60
PASSWORD_GRACE_TIME 10;

5  ENGINEER (5)

ALTER PROFILE engineer LIMIT SESSIONS_PER_USER 5; 

ENGINEER SESSIONS_PER_USER
(5)

5 ENGINEER
5

6  ENGINEER

ALTER PROFILE engineer LIMIT IDLE_TIME UNLIMITED; 

ENGINEER

7  ENGINEER IDLE_TIME

ALTER PROFILE engineer LIMIT IDLE_TIME DEFAULT;

ENGINEER
DEFAULT IDLE_TIME

8  DEFAULT (2 )

ALTER PROFILE default LIMIT IDLE_TIME 2; 

IDLE_TIME

•
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ALTER PROFILE
• IDLE_TIME

 
CREATE PROFILE 4-261
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ALTER RESOURCE COST
ALTER RESOURCE COST 

 

COMPOSITE_LIMIT
 4-48

 
ALTER RESOURCE COST

 

  

ALTER RESOURCE COST

4

CPU_PER_SESSION CPU 100 1

CONNECT_TIME CPU 100 1

CPU_PER_SESSION

LOGICAL_READS_PER_
SESSION

PRIVATE_SGA (SGA)

SGA

integer

ALTER  RESOURCE  COST

CPU_PER_SESSION

CONNECT_TIME

LOGICAL_READS_PER_SESSION

PRIVATE_SGA

integer ;
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ALTER RESOURCE COST
4 CREATE PROFILE 4-261

0

CREATE PROFILE
COMPOSITE_LIMIT

CREATE PROFILE 4-261
ALTER RESOURCE COST

1  CPU_PER_SESSION CONNECT_TIME

ALTER RESOURCE COST 
CPU_PER_SESSION 100
CONNECT_TIME      1; 

T = (100 * CPU) + CON 

LOGICAL_READS_PER_SESSION PRIVATE_SGA

COMPOSIT_LIMIT 500 T 500
CPU 0.04 101

CPU 0.0301
200

T

CPU CPU 100 1

CON
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ALTER RESOURCE COST
ALTER RESOURCE

ALTER RESOURCE COST 
LOGICAL_READS_PER_SESSION 2
CONNECT_TIME 0; 

T = (100 * CPU) + (2 * LOG) 

ALTER RESOURCE COST

• CPU_PER_SESSION

• LOGICAL_READS_PER_SESSION

• CONNECT_TIME 0

• PRIVATE_SGA

 
CREATE PROFILE 4-261

T CPU

LOG
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ALTER ROLE
ALTER ROLE 

 
4-51

 
ADMIN OPTION

ALTER ANY ROLE

 

 
ALTER ROLE CREATE ROLE

CREATE ROLE 4-268

IDENTIFIED GLOBALLY

•

• PUBLIC

ALTER ANY ROLE IDENTIFIED GLOBALLY
Oracle ADMIN OPTION

• IDENTIFIED BY password 

• IDENTIFIED EXTERNALLY

• NOT IDENTIFIED 

ALTER  ROLE role

NOT  IDENTIFIED

IDENTIFIED

BY password

EXTERNALLY

GLOBALLY

;
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ALTER ROLE
1  ANALYST IDENTIFIED GLOBALLY

ALTER ROLE analyst IDENTIFIED GLOBALLY;

2  TELLER LETTER

ALTER ROLE teller 
IDENTIFIED BY letter; 

TELLER
"letter"

 
CREATE ROLE 4-268

SET ROLE 4-511
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ALTER ROLLBACK SEGMENT
ALTER ROLLBACK SEGMENT 

 

•

•

•

•

 4-54

 
ALTER ROLLBACK SEGMENT

 

storage_clause:STORAGE 4-518

ALTER ROLLBACK SEGMENT rollback_segment

ONLINE

OFFLINE

storage_clause

SHRINK
TO integer

K

M

;
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ALTER ROLLBACK SEGMENT
 

ONLINE

ROLLBACK_SEGMENT

OFFLINE

SYSTEM

DBA_ROLLBACK_SEGS
STATUS IN_USE

STATUS AVAILABLE

Oracle8 Server

ALTER ROLLBACK SEGMENT STORAGE

INITIAL MINEXTENTS

ALTER ROLLBACK SEGMENT SHRINK

CREATE ROLLBACK SEGMENT
STORAGE OPTIMAL OPTIMAL

CREATE ROLLBACK SEGMENT STORAGE MINEXTENTS

rollback_segment

ONLINE

OFFLINE

storage_clause
STORAGE 4-518

SHRINK
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ALTER ROLLBACK SEGMENT
SHRINK
OPTIMAL CREATE ROLLBACK SEGMENT

OPTIMAL
2

DBA_ROLLBACK_SEGS

SHRINK

•

•

1  RSONE

ALTER ROLLBACK SEGMENT rsone ONLINE; 

2  RSONE STORAGE

ALTER ROLLBACK SEGMENT rsone 
STORAGE (NEXT 1000 MAXEXTENTS 20); 

3  100MB

ALTER ROLLBACK SEGMENT rsone 
SHRINK TO 100 M;

 
CREATE ROLLBACK SEGMENT 4-272

CREATE TABLESPACE 4-325

STORAGE 4-518
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ALTER SEQUENCE
ALTER SEQUENCE 

 

•

•

•

•

•

4-57

 

ALTER ALTER ANY SEQUENCE

ALTER  SEQUENCE
schema.

sequence

INCREMENT  BY integer

MAXVALUE integer

NOMAXVALUE

MINVALUE integer

NOMINVALUE

CYCLE

NOCYCLE

CACHE integer

NOCACHE

ORDER

NOORDER

;
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ALTER SEQUENCE
 
CREATE SEQUENCE 4-278

•
ALTER SEQUENCE

• MAXVALUE

 

1  ESEQ

ALTER SEQUENCE eseq 
MAXVALUE 1500; 

2  ESEQ CYCLE CACHE

ALTER SEQUENCE eseq 
CYCLE
CACHE 5; 

 
CREATE SEQUENCE 4-278

DROP SEQUENCE 4-397
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ALTER SESSION
ALTER SESSION 

 

• SQL

•

• NLS

•

• COMMIT ROLLBACK

•

•

•

•

•

•

• COMMIT ROLLBACK

•

• DML

•

• DML

 
SQL

ALTER SESSION
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ALTER SESSION
 

ALTER SESSION

ADVISE

COMMIT

ROLLBACK

NOTHING

CLOSE DATABASE LINK dblink

ENABLE

DISABLE
COMMIT IN PROCEDURE

ENABLE

DISABLE

FORCE

PARALLEL DML

ALLOW_PARTIAL_SN_RESULTS =
TRUE

FALSE

B_TREE_BITMAP_PLANS =
TRUE

FALSE

CLOSE_CACHED_OPEN_CURSORS =
TRUE

FALSE

CONSTRAINT
S

=

IMMEDIATE

DEFERRED

DEFAULT

DB_FILE_MULTIBLOCK_READ_COUNT = integer

FLAGGER =

ENTRY

INTERMEDIATE

FULL

OFF

GLOBAL_NAMES =
TRUE

FALSE

;
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ALTER SESSION
SET

HASH_AREA_SIZE = integer

HASH_JOIN_ENABLED =
TRUE

FALSE

HASH_MULTILBLOCK_IO_COUNT = integer

INSTANCE = integer

ISOLATION_LEVEL
SERIALIZABLE

READ COMMITTED

MAX_DUMP_FILE_SIZE =
size

UNLIMITED

NLS_LANGUAGE = language

NLS_TERRITORY = territory

NLS_DATE_FORMAT = ’ fmt ’

NLS_DATE_LANGUAGE = language

NLS_NUMERIC_CHARACTERS = ’ text ’

NLS_ISO_CURRENCY = territory

NLS_CURRENCY = ’ text ’

NLS_CALENDAR = ’ text ’

NLS_SORT =
sort

BINARY

OBJECT_CACHE_MAX_SIZE_PERCENT = integer

OBJECT_CACHE_OPTIMAL_SIZE = integer

OPS_ADMIN_GROUP = ’ text ’
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ALTER SESSION
OPTIMIZER_MODE =

ALL_ROWS

FIRST_ROWS

RULE

CHOOSE

OPTIMIZER_PERCENT_PARALLEL = integer

OPTIMIZER_SEARCH_LIMIT = integer

PARALLEL_INSTANCE_GROUP = ’ text ’

PARALLEL_MIN_PERCENT = integer

PARTITION_VIEW_ENABLED =
TRUE

FALSE

PLSQL_V2_COMPATIBILITY =
TRUE

FALSE

REMOTE_DEPENDENCIES_MODE =
TIMESTAMP

SIGNATURE

SESSION_CACHED_CURSORS = integer

SQL_TRACE =
TRUE

FALSE

SKIP_UNUSABLE_INDEXES =
TRUE

FALSE

SORT_AREA_SIZE = integer

SORT_AREA_RETAINED_SIZE = integer

SORT_DIRECT_WRITES =

AUTO

TRUE

FALSE

SORT_READ_FAC = integer

SORT_WRITE_BUFFERS = integer
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ALTER SESSION
   

ADVISE

DBA_2PC_PENDING ADVICE
4-72

COMMIT DBA_2PC_PENDING.ADVICE ’C’

ROLLBACK DBA_2PC_PENDING.ADVICE ’R’

NOTHING DBA_2PC_PENDING.ADVICE ’’

CLOSE 
DATABASE LINK dblink

4-72

COMMIT IN 
PROCEDURE

ENABLE

DISABLE

4-73

PARALLEL DML DML
DML 4-74

SORT_WRITE_BUFFER_SIZE = integer

SPIN_COUNT = integer

STAR_TRANSFORMATION_ENABLED =
TRUE

FALSE

TEXT_ENABLED =
TRUE

FALSE

TIMED_STATISTICS =
TRUE

FALSE
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ALTER SESSION
ENABLE
DML

DISABLE DML

FORCE DML
DML

:  FORCE
CREATE 

TABLE

SET

CLOSE_OPEN_
CACHED_
CURSORS

PL/SQL COMMIT
ROLLBACK

TRUE COMMIT ROLLBACK

FALSE PL/SQL

CONSTRAINT[S]

IMMEDIATE DML
SET CONSTRAINTS 

ALL IMMEDIATE SET 
CONSTRAINT(S) 4-509 IMMEDIATE

DEFERRED
SET 

CONSTRAINTS ALL DEFERRED SET 
CONSTRAINT(S) 4-509 DEFERRED

DEFAULT
(DEFERRED IMMEDIATE)

FLAGGER FIPS FIPS 4-71

ENTRY SQL92 Entry
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ALTER SESSION
INTERMEDIATE SQL92 Intermediate

FULL SQL92 Full

OFF

GLOBAL_NAMES
ALTER SYSTEM 4-88

TRUE

FALSE

HASH_JOIN_
ENABLED

TRUE

HASH_AREA_
SIZE SORT_AREA_SIZE 2

HASH_
MULTIBLOCK_
IO_COUNT

DB_BLOCK_SIZE 64K
1

1

INSTANCE integer

4-71

ISOLATION_
LEVEL

SERIALIZABLE SQL92  

DML

DML

SERIALIZABLE COMPATIBLE
7.3.0

READ 
COMMITTED

Oracle

DML DML

MAX_DUMP_
FILE_SIZE  ’UNLIMITED’ ’UNLIMITED’

NLS NLS 4-67
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ALTER SESSION
NLS_LANGUAGE Oracle

•

•

• B.C. A.D.

• A.M. P.M.

NLS_TERRITORY

•

•

•

• ISO

• D 1

NLS_DATE_
FORMAT

’ fmt’ 3-65

NLS_DATE_
LANGUAGE

NLS_NUMERIC_
CHARACTERS

’ text’

 dg’

d g

"+" "-"
"<" ">"

NLS_ISO_
CURRENCY

ISO

NLS_CURRENCY 10

NLS_SORT Oracle

sort

BINARY

NLS_CALENDAR

OPTIMIZER_
MODE 4-70
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ALTER SESSION
ALL_ROWS

FIRST_ROWS

RULE

CHOOSE

PARTITION_
VIEW_ENABLED

TRUE
Oracle8 Server

PLSQL_V2_
COMPATABILITY

PL/SQL Oracle7(PL/SQL V2)
Oracle8(PL/SQL V3)

PL/SQL Oracle8 
Server

TRUE Oracle8 PL/SQL V3 Oracle7 PL/SQL V2

FALSE Oracle7 PL/SQL V2

REMOTE_
DEPENDENCIES_
MODE

Oracle8 Server

SESSION_
CACHED_
CURSORS

integer
4-71

SKIP_UNUSABLE_INDEXES

TRUE

FALSE

SQL_TRACE SQL SQL
4-67

TRUE SQL

FALSE SQL
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ALTER SESSION
SQL
SQL SQL

SQL_TRACE Oracle
SQL

SQL
ALTER SESSION SQL_TRACE

SQL

SQL Oracle8 Server

1. SQL

ALTER SESSION 
SET SQL_TRACE = TRUE; 

NLS
Oracle

"NLS"
Oracle8 Server

ALTER SESSION NLS NLS
V$NLS_PARAMETERS

NLS NLS

 
NLS_LANGUAGE

Oracle

2. 

ALTER SESSION 
  SET NLS_LANGUAGE = French 

SELECT * FROM emp
ORA-00942: Table ou vue n’existe pas 

:

4-67



ALTER SESSION
 
NLS_DATE_FORMAT

NLS_TERRITORY
3-65

3. ’YYYY MM DD-HH24:MI:SS’

ALTER SESSION 
SET NLS_DATE_FORMAT = ’YYYY MM DD HH24:MI:SS’

SELECT TO_CHAR(SYSDATE) Today
FROM DUAL 
TODAY 
------------------- 
1997 08 12 14:25:56 

 
NLS_DATE_LANGUAGE

NLS_LANGUAGE

4. 

ALTER SESSION 
SET NLS_DATE_LANGUAGE = French 

SELECT TO_CHAR(SYSDATE, ’Day DD Month YYYY’) Today
FROM DUAL 

TODAY 
--------------------------- 
Mardi 28 F évrier 1997 

 
NLS_NUMERIC_CHARACTERS NLS_
TERRITORY

D( )

G(
)
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ALTER SESSION
3-61

(.) SQL

TO_NUMBER

5. (,) (.)

ALTER SESSION SET NLS_NUMERIC_CHARACTERS = ’,.’ ;

SELECT TO_CHAR( SUM(sal), ’L999G999D99’) Total FROM emp ;

TOTAL 
-------------
FF29.025,00 

ISO  
NLS_ISO_CURRENCY NLS_
TERRITORY C (ISO

)
ISO C

6. ISO ISO

ALTER SESSION
SET NLS_ISO_CURRENCY = America; 

SELECT TO_CHAR( SUM(sal), ’L999G999D99’) Total
FROM emp; 

TOTAL 
-------------
USD29,025.00 

 
NLS_CURRENCY NLS_TERRITORY

L

7. ’DM’
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ALTER SESSION
ALTER SESSION
SET NLS_CURRENCY = ’DM’; 

SELECT TO_CHAR( SUM(sal), ’L999G999D99’) Total
FROM emp; 

TOTAL 
-------------
DM29.025,00 

 
NLS_SORT NLS_LANGUAGE

8. 

ALTER SESSION
SET NLS_SORT = XSpanish; 

 
Oracle SQL

SQL

OPTIMIZER_MODE

Oracle8 Server

SQL

SQL
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ALTER SESSION
FIPS
FIPS ANSI SQL92 SQL

Oracle Entry Intermediate Full

ALTER SESSION SET FLAGGER ORA-00097
FIPS

SQL
ALTER 

SESSION SET SESSION_CACHED_CURSORS

Oracle Tools Oracle Forms

Oracle SQL 4
4

SQL

SESSION_CACHED_CURSORS

ALTER SESSION SET SESSION_CACHED_CURSORS

Oracle8 Server

1
1

ALTER 
SESSION SET INSTANCE
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ALTER SESSION
DELETE INSERT LOCK TABLE SELECT
UPDATE

SQL Oracle

OPEN_LINKS

ALTER SESSION
CLOSE DATABASE LINK

. SALES employee

UPDATE emp@sales 
SET sal = sal + 200
WHERE empno = 9001;
COMMIT; 
ALTER SESSION
CLOSE DATABASE LINK sales; 

COMMIT ROLLBACK FORCE

ALTER SESSION ADVISE

DBA_2PC_PENDING ADVICE

Oracle8 Server

ADVISE ALTER SESSION
ADVISE ADVISE
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ALTER SESSION
. SITE1 EMP
SITE2 EMP

ALTER SESSION
ADVISE COMMIT 

INSERT INTO emp@site1
VALUES (8002, ’FERNANDEZ’, ’ANALYST’, 7566,
TO_DATE(’04-OCT-1992’, ’DD-MON-YYYY’), 3000, NULL, 20) 

ALTER SESSION
ADVISE ROLLBACK; 
DELETE FROM emp@site2
WHERE empno = 8002; 
COMMIT; 

ADVISE ALTER SESSION 2
SITE1

ALTER SESSION ’COMMIT’ SITE2 2
’ROLLBACK’

PL/SQL COMMIT
ROLLBACK

COMMIT ROLLBACK

ALTER SESSION DISABLE COMMIT IN PROCEDURE;

COMMIT ROLLBACK

COMMIT ROLLBACK

ALTER SESSION ENABLE COMMIT IN PROCEDURE; 

COMMIT
ROLLBACK
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ALTER SESSION
DML
DML DML

DML
DML

DML DML
Oracle8 Server

DML

• DML

• DML

• DML

• LONG LOB
DML

DML

ALTER SESSION ENABLE |DISABLE 
PARALLEL DML

1. DML

ALTER SESSION ENABLE PARALLEL DML;

2. DML

ALTER SESSION SET CONSTRAINTS IMMEDIATE;

3. 

ALTER SESSION SET SKIP_UNUSABLE_INDEXES=TRUE;

: (SQL*Forms )
COMMIT ROLLBACK
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ALTER SESSION
 
ALTER SESSION 4-58

SET CONSTRAINT(S) 4-509

PL/SQL

Oracle8 Server

Oracle8 Server  
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ALTER SNAPSHOT
ALTER SNAPSHOT 

•

•

4-81

CREATE 
SNAPSHOT 4-283

 

ALTER ANY SNAPSHOT

ALTER SNAPSHOT Oracle8 Server
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ALTER SNAPSHOT
 

ALTER SNAPSHOT
schema.

snapshot

physical_attributes_clause

LOB_storage_clause

,

modify_LOB_storage_clause

,

modify_partition_clause

move_partition_clause

add_partition_clause

split_partition_clause

MODIFY DEFAULT ATTRIBUTES segment_attributes_clause

rename_partition_clause

MODIFY PARTITION
REBUILD

UNUSABLE LOCAL INDEXES

parallel_clause

LOGGING

NOLOGGING

CACHE

NOCACHE
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ALTER SNAPSHOT
parallel_clause:PARALLEL 4-462

storage_clause:STORAGE 4-518

ALTER TABLE 4-105

• physical_attributes_clause

• LOB_storage_clause

• modify_LOB_storage_clause

• modify_partition_clause

• move_partition_clause

• add_partition_clause

• split_partition_clause

• modify_default_attributes_clause

USING INDEX physical_attributes_clause

REFRESH

FAST

COMPLETE

FORCE

START WITH date

NEXT date

WITH PRIMARY KEY

USING

DEFAULT

MASTER

LOCAL
ROLLBACK SEGMENT

MASTER

LOCAL
ROLLBACK SEGMENT rollback_segment

;
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ALTER SNAPSHOT
• rename_partition_clause

 

schema

snapshot

modify_default_
attributes ALTER TABLE 4-105

physical_attributes_
clause

PCTFREE
PCTUSED INITRANS MAXTRANS

CREATE TABLE 4-303 STORAGE 4-518

LOGGING/
NOLOGGING

ALTER TABLE 4-105

CACHE/
NOCACHE LRU

ALTER TABLE 4-105

LOB_storage_clauseLOB ALTER TABLE 4-105

modify_LOB_
storage_clause

LOB lob_item LOB
ALTER TABLE 4-105

4-83

modify_partition_
clause

ALTER 
TABLE 4-105

move_partition_
clause

partition_name
ALTER TABLE 4-105

add_partition_
clause

new_partition_name " "
ALTER TABLE 4-105

split_partition_
clause

2
ALTER 

TABLE 4-105

rename_partition_
clause

partition_name new_partition_name
ALTER TABLE 4-105
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ALTER SNAPSHOT
parallel_clause PARALLEL 4-462

MODIFY PARTITION UNUSABLE LOCAL INDEXES

partition_name

MODIFY PARTITION REBUILD UNUSABLE LOCAL INDEXES

partition_name

USING INDEX INITRANS
MAXTRANS STORAGE USING INDEX

REFRESH

FAST

COMPLETE

FORCE

Oracle

FAST COMPLETE FORCE
FORCE

START WITH

NEXT

START WITH NEXT

WITH PRIMARY 
KEY

ROWID

 4-82

USING MASTER 
ROLLBACK 
SEGMENT

rollback_segment
Oracle8 

Server DBMS_REFRESH
4-82

DEFAULT Oracle
DEFAULT rollback_segment
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ALTER SNAPSHOT
1. HQ_EMP FAST

ALTER SNAPSHOT hq_emp
REFRESH FAST; 

REFRESH START WITH NEXT HQ_EMP
REFRESH

2. BRANCH_EMP

ALTER SNAPSHOT branch_emp
REFRESH NEXT SYSDATE+7;

REFRESH START WITH BRANCH_EMP
START WITH NEXT

NEXT SYSDATE+7
1

REFRESH CREATE 
SNAPSHOT ALTER SNAPSHOT REFRESH

3. SF_EMP

ALTER SNAPSHOT sf_emp
REFRESH COMPLETE   
START WITH TRUNC(SYSDATE+1) + 9/24  
NEXT SYSDATE+7;

MASTER

LOCAL
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ALTER SNAPSHOT
START WITH
9

NEXT

 

DBMS_REFRESH
DBMS_REFRESH

Oracle8 Server
(START WITH NEXT)

1. 
MASTER_SEG

ALTER SNAPSHOT inventory 
  REFRESH USING MASTER ROLLBACK SEGMENT master_seg;  

2. 
Oracle

ALTER SNAPSHOT sales REFRESH USING DEFAULT MASTER ROLLBACK SEGMENT; 

ROWID

•  

•

: CREATE SNAPSHOT ALTER SNAPSHOT

ALTER SNAPSHOT DEFAULT
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ALTER SNAPSHOT
•

WITH PRIMARY KEY

ROWID

Oracle8 Server
 

1. ROWID

ALTER SNAPSHOT emp_rs REFRESH WITH PRIMARY KEY; 

CREATE TABLE ALTER TABLE
1

• DROP PARTITION 

• TRUNCATE PARTITION 

• EXCHANGE PARTITION 

Oracle

 
CREATE SNAPSHOT 4-283

DROP SNAPSHOT 4-399

STORAGE 4-518

: ROWID

ROWID
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ALTER SNAPSHOT LOG
ALTER SNAPSHOT LOG 

 

CREATE SNAPSHOT 4-283

 
SELECT

ALTER SNAPSHOT LOG Oracle8 
Server

 

ALTER SNAPSHOT LOG ON
schema.

table

physical_attributes_clause

modify_partition_clause

rename_partition_clause

move_partition_clause

add_partition_clause

split_partition_clause

MODIFY DEFAULT ATTRIBUTES segment_attributes_clause

parallel_clause

LOGGING

NOLOGGING

CACHE

NOCACHE
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ALTER SNAPSHOT LOG
ALTER TABLE 4-105

• physical_attributes_clause

• modify_partition_clause

• rename_partition_clause

• move_partition_clause

• add_partition_clause

• split_partition_clause

• modify_default_attributes

 

schema schema

table

physical_attributes_
clause

PCTFREE
PCTUSED INITRANS MAXTRANS

CREATE TABLE 4-303 PCTFREE PCTUSED
INITRANS MAXTRANS 4-86

rename_partition_
clause

partition_name new_partition_name
ALTER TABLE 4-105

modify_partition_
clause

ALTER 
TABLE 4-105

move_partition_
clause

partition_name
ALTER TABLE 4-105

add_partition_
clause

new_partition_name " "
ALTER TABLE 4-105

ADD

PRIMARY KEY

ROWID ( filter_column

,

)

;
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ALTER SNAPSHOT LOG
. MAXEXTENTS

ALTER SNAPSHOT LOG ON dept  
STORAGE MAXEXTENTS 50;

ROWID

ROWID

split_partition_
clause

2
ALTER 

TABLE 4-105

4-87

modify_default_
attributes_clause

parallel_clause PARALLEL 4-462

LOGGING/
NOLOGGING

ALTER TABLE 4-105

CACHE/
NOCACHE LRU

ALTER TABLE 4-105

ADD ROWID

PRIMARY KEY

ROWID ROWID

filter_column(s)
Oracle8 Server

ROWID 4-86
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ALTER SNAPSHOT LOG
. ROWID

ALTER SNAPSHOT LOG ON sales ADD PRIMARY KEY;

CREATE TABLE
ALTER TABLE 1

• DROP PARTITION 

• TRUNCATE PARTITION 

• EXCHANGE PARTITION 

Oracle

 
ALTER TABLE 4-105

CREATE SNAPSHOT 4-283

CREATE SNAPSHOT LOG 4-294

DROP SNAPSHOT LOG 4-400
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ALTER SYSTEM
ALTER SYSTEM 

 
Oracle

•

•

•

•

•

•

• Oracle RESTRICTED SESSION

• (SGA)

•

•

• REDO

•

• REDO

 
ALTER SYSTEM
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ALTER SYSTEM
 

archive_log_clause:ARCHIVE LOG 4-164

ALTER SYSTEM

archive_log_clause

CHECKPOINT

GLOBAL

LOCAL

CHECK DATAFILES

GLOBAL

LOCAL

DISCONNECT SESSION ’ integer1 , integer2 ’ POST_TRANSACTION

ENABLE

DISABLE
DISTRIBUTED RECOVERY

ENABLE

DISABLE
RESTRICTED SESSION

FLUSH SHARED_POOL

KILL SESSION ’ integer1 , integer2 ’

set_clause

SWITCH LOGFILE

;

4-89



ALTER SYSTEM
set_clause::=

ALLOW_PARTIAL_SN_RESULTS =
TRUE

FALSE

BACKUP_DISK_IO_SLAVES = integer DEFERRED

BACKUP_TAPE_IO_SLAVES =
TRUE

FALSE
DEFERRED

CACHE_INSTANCES = integer

CONTROL_FILE_RECORD_KEEP_TIME = integer DEFERRED

DB_BLOCK_CHECKPOINT_BATCH = integer

DB_BLOCK_CHECKSUM =
TRUE

FALSE

DB_BLOCK_MAX_DIRTY_TARGET = integer

DB_FILE_MULTIBLOCK_READ_COUNT = integer

FIXED_DATE = ’
DD_MM_YY

YYYY_MM_DD_HH24_MI_SS
’

FREEZE_DB_FOR_FAST_INSTANCE_RECOVERY =
TRUE

FALSE

DEFERRED

GC_DEFER_TIME = integer

GLOBAL_NAMES =
TRUE

FALSE

HASH_MULTI_BLOCK_IO_COUNT = integer

JOB_QUEUE_PROCESSES = integer

LICENSE_MAX_SESSIONS = integer

LICENSE_MAX_USERS = integer

LICENSE_SESSIONS_WARNING = integer

LOG_ARCHIVE_DUPLEX_DEST = ’ text ’
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ALTER SYSTEM
SET

LOG_ARCHIVE_MIN_SUCCEED_DEST = integer

LOG_CHECKPOINT_INTERVAL = integer

LOG_CHECKPOINT_TIMEOUT = integer

LOG_SMALL_ENTRY_MAX_SIZE = integer

MAX_DUMP_FILE_SIZE =
size

’ UNLIMITED ’

DEFERRED

MTS_DISPATCHERS = ’ dispatch_clause ’

MTS_SERVERS = integer

OBJECT_CACHE_MAX_SIZE_PERCENT = integer DEFERRED

OBJECT_CACHE_OPTIMAL_SIZE = integer DEFERRED

OPS_ADMIN_GROUP = ’ text ’

PARALLEL_INSTANCE_GROUP = ’ text ’

PARALLEL_TRANSACTION_RESOURCE_TIMEOUT = integer

PLSQL_V2_COMPATIBILITY =
TRUE

FALSE

DEFERRED

REMOTE_DEPENDENCIES_MODE =
TIMESTAMP

SIGNATURE

RESOURCE_LIMIT =
TRUE

FALSE

SCAN_INSTANCES = integer

SORT_AREA_SIZE = integer DEFERRED

SORT_AREA_RETAINED_SIZE = integer DEFERRED
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ALTER SYSTEM
dispatch_clause::=

SORT_DIRECT_WRITES =

AUTO

TRUE

FALSE

DEFERRED

SORT_READ_FAC = integer DEFERRED

SORT_WRITE_BUFFERS = integer DEFERRED

SORT_WRITE_BUFFER_SIZE = integer DEFERRED

SPIN_COUNT = integer
DEFERRED

TEXT_ENABLE =
TRUE

FALSE

DEFERRED

TIMED_STATISTICS =
TRUE

FALSE

TIMED_OS_STATISTICS = integer

TRANSACTION_AUDITING =
TRUE

FALSE
DEFERRED

USER_DUMP_DEST = ’ dirname ’

 ( PROTOCOL = protocol )

(
ADDRESS = address

DESCRIPTION = description
)

options_clause
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ALTER SYSTEM
options_clause::=

(

DISPATCHERS = integer

SESSIONS = integer

CONNECTIONS = integer

TICKS = seconds

POOL =

ON

YES

TRUE

BOTH

(
IN

OUT
= ticks )

OFF

NO

FALSE

ticks

MULTIPLEX =

   1

ON

YES

TRUE

    0

OFF

NO

FALSE

BOTH

IN

OUT

LISTENER = tnsname

SERVICE = service

)
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ALTER SYSTEM
   

RESTRICTED 
SESSION

Oracle

ENABLE RESTRICTED SESSION
Oracle

DISABLE ENABLE RESTRICTED SESSION
CREATE SESSION

Oracle

4-97

FLUSH SHARED_
POOL

(SGA)
4-97

CHECKPOINT

GLOBAL

LOCAL REDO

GLOBAL LOCAL
4-98

CHECK DATAFILES GLOBAL

LOCAL

GLOBAL LOCAL
GLOBAL 4-98

RESOURCE_LIMIT TRUE FALSE
 4-98
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ALTER SYSTEM
GLOBAL_NAMES TRUE
FALSE

4-99

SCAN_INSTANCES

CACHE_
INSTANCES

Oracle8 Server

4-99

MTS_SERVERS

MTS_
DISPATCHERS

protocol

integer

MTS_
DISPATCHERS

4-100

JOB_QUEUE_
PROCESSES

(SNPn n 0 9 A
Z ) 1

1

Oracle DBMS_JOB
Oracle8 Server

LICENSE_MAX_
SESSIONS

OS 0

LICENSE_
SESSIONS_
WARNING

ALERT
0

LICENSE_MAX_
USERS

0

REMOTE_
DEPENDENCIES_
MODE

Oracle8 Server
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ALTER SYSTEM
SWITCH LOGFILE REDO REDO
4-102

DISTRIBUTED 
RECOVERY

ENABLE 

DISABLE 

4-102

ARCHIVE LOG REDO
ARCHIVE LOG 4-164

KILL SESSION V$SESSION

integer1 SID

integer2 SERIAL#

4-103

DISCONNECT 
SESSION

MTS

Oracle8 Server
Oracle8 Parallel Server

V$SESSION

integer1 SID

integer2 SERIAL#

POST_
TRANSACTION DISCONNECT SESSION

4-104

PLSQL_V2_
COMPATIBILITY

PL/SQL Oracle7(PL/SQL V2)
Oracle8(PL/SQL V3)

PL/SQL Oracle8 
Server

TRUE Oracle8 PL/SQL V3 Oracle7 PL/SQL V2

FALSE Oracle7 PL/SQL V2

MAX_DUMP_FILE_
SIZE  ’UNLIMITED’

’UNLIMITED’
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ALTER SYSTEM
CREATE SESSION Oracle
ALTER SYSTEM ENABLE RESTRICTED SESSION

RESTRICTED SESSION

RESTRICTED 
SESSION

ALTER SYSTEM
ENABLE RESTRICTED SESSION; 

ALTER SYSTEM KILL SESSION

CREATE 
SESSION

ALTER SYSTEM
DISABLE RESTRICTED SESSION; 

ALTER SYSTEM FLUSH SHARED_POOL
(SGA)

•

• SQL SQL PL/SQL
 

ALTER SYSTEM
FLUSH SHARED_POOL; 

SQL
SQL SELECT SQL

PL/SQL

DEFERRED
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ALTER SYSTEM
ALTER SYSTEM CHECKPOINT

Oracle8 Server

Parallel Server Oracle
GLOBAL

LOCAL

ALTER SYSTEM 
CHECKPOINT; 

ALTER SYSTEM CHECK DATAFILES
ALERT

Oracle8 Parallel Server

ALTER SYSTEM
CHECK DATAFILES GLOBAL;

RESOURCE_LIMIT
RESOURCE_LIMIT

ALTER SYSTEM

 CREATE PROFILE 4-261
CREATE USER 4-353

ALTER SYSTEM

ALTER SYSTEM
SET RESOURCE_LIMIT = TRUE; 
4-98 Oracle8 Server SQL



ALTER SYSTEM
GLOBAL_NAMES SQL

Oracle ALTER SYSTEM GLOBAL_NAMES

ALTER SESSION GLOBAL_NAMES

2-50 Oracle8 Server

Oracle8 Server

ALTER SYSTEM MTS_SERVERS MTS_DISPATCHERS

•  

•

•
MTS_MAX_DISPATCHERS

MTS_DISPATCHERS

MTS_SERVERS

MTS_SERVERS MTS_MAX_SERVERS

MTS_
DISPATCHERS
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ALTER SYSTEM
• Oracle

1. 25

ALTER SYSTEM
SET MTS_SERVERS = 25; 

25
25 25

25

2. TCP/IP 5
DECNET 10

ALTER SYSTEM 
SET MTS_DISPATCHERS = ’TCP, 5’
MTS_DISPATCHERS = ’DECnet, 10’; 

TCP 5
5 5

DECnet 10
10

10

Oracle
Oracle Oracle

LICENSE_MAX_
SESSIONS RESTRICTED SESSION
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ALTER SYSTEM
ALTER SYSTEM LICENSE_MAX_SESSIONS LICENSE_SESSIONS_WARNING
LICENSE_MAX_USERS

Oracle

• Oracle
RESTRICTED SESSION

•
ALERT

•

1. 64
54

ALTER SYSTEM 
SET LICENSE_MAX_SESSIONS = 64 
LICENSE_SESSIONS_WARNING = 54; 

54 ALERT
RESTRICTED SESSION

64 64 RESTRICTED 
SESSION

2. 

ALTER SYSTEM
SET LICENSE_MAX_SESSIONS = 0; 

LICENSE_
SESSIONS_
WARNING

ALERT
RESTRICTED SESSION

LICENSE_MAX_
USERS
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ALTER SYSTEM
3. 200

ALTER SYSTEM
SET LICENSE_MAX_USERS = 200; 

200

REDO
ALTER SYSTEM SWITCH LOGFILE REDO

REDO

REDO
1

REDO
Oracle

ALTER SYSTEM
SWITCH LOGFILE; 

Oracle

Oracle

Oracle
MS-DOS Oracle

ALTER SYSTEM ENABLE DISTRIBUTED RECOVERY;

DBA_2PC_
PENDING DBA_2PC_PENDING

Oracle8 Server

ALTER SYSTEM DISABLE DISTRIBUTED RECOVERY; 
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ALTER SYSTEM
ALTER SYSTEM
ENABLE DISTRIBUTED RECOVERY

ALTER SYSTEM KILL SESSION

•  

•  

•  

1

. V$SESSION

SELECT sid, serial, username
FROM v$session 

  SID SERIAL USERNAME
----- --------- ----------------
    1 1
    2 1
    3 1
    4 1 
    5 1 
    7 1 
    8 28 OPS$BQUIGLEY 
   10 211 OPS$SWIFT 
   11 39 OPS$OBRIEN 
   12 13 SYSTEM  
   13 8 SCOTT 

V$SESSION SID SERIAL# SCOTT
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ALTER SYSTEM
ALTER SYSTEM
KILL SESSION ’13, 8’;

DISCONNECT SESSION KILL SESSION 2

1 ALTER SYSTEM DISCONNECT SESSION ’X, Y’ POST_TRANSACTION

1
MTS

POST_TRANSACTION

. V$SESSION SID SERIAL# SCOTT

ALTER SYSTEM
DISCONNECT SESSION ’13, 8’ POST_TRANSACTION;

Oracle8 Parallel Server
Oracle8 Server

 
ALTER SESSION 4-58

ALTER SESSION 4-58

CREATE USER 4-353

ARCHIVE LOG 4-164
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ALTER TABLE
ALTER TABLE 

 

•

•

•

•

•

•

•

•

•

•

•

• CACHE/NOCACHE

•

•

•

• LOB

• VARRAY

•

: Oracle 
Object Option
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ALTER TABLE
 

ALTER ALTER ANY TABLE CREATE ANY 
INDEX

EXECUTE ANY TYPE
EXECUTE
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ALTER TABLE
 

ALTER TABLE
schema.

table

ADD ( add_column_options

,

)

MODIFY ( modify_column_options

,

)

physical_attributes_clause

LOGGING

NOLOGGING

LOB_storage_clause

,

modify_LOB_storage_clause

,

nested_table_storage_clause

,

drop_clause

allocate_extent_clause

deallocate_unused_clause

CACHE

NOCACHE

RENAME TO new_table_name

index_organized_table_clauses

partitioning_clauses
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ALTER TABLE
add_column_options::=

column_constraint table_constraint:CONSTRAINT 4-185

column_ref_clause::=

table_ref_clause::=

modify_column_options::=

parallel_clause

enable_clause

ENABLE TABLE LOCK

disable_clause

DISABLE TABLE LOCK
;

column datatype
DEFAULT expr column_ref_clause column_constraint

table_constraint

table_ref_clause

WITH ROWID SCOPE IS
schema .

scope_table_name

SCOPE FOR (
ref_column

ref_attribute
) IS

schema .
scope_table_name

REF (
ref_column

ref_attribute
) WITH ROWID

column
datatype DEFAULT expr column_constraint
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ALTER TABLE
physical_attributes_clause::=

storage_clause:STORAGE 4-518

LOB_storage_clause::=

LOB_parameters::=

PCTFREE integer

PCTUSED integer

INITRANS integer

MAXTRANS integer

storage_clause

LOB

( lob_item

,

) STORE  AS ( lob_parameters )

( lob_item ) STORE  AS

lob_segname ( lob_parameters )

lob_segname

( lob_parameters )

TABLESPACE tablespace

ENABLE

DISABLE
STORAGE  IN  ROW

storage_clause

CHUNK integer

PCTVERSION integer

CACHE

NOCACHE

LOGGING

NOLOGGING

lob_index_clause
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ALTER TABLE
LOB_index_clause::=

LOB_index_parameters::=

modify_LOB_storage_clause::=

INDEX

lob_index_name ( lob_index_parameters )

lob_index_name

( lob_index_parameters )

TABLESPACE tablespace

storage_clause

INITRANS integer

MAXTRANS integer

MODIFY  LOB lob_item (

storage_clause

PCTVERSION integer

CACHE

NOCACHE

LOGGING

NOLOGGING

allocate_extent_clause

deallocate_unused_clause

modify_lob_index_clause

)
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ALTER TABLE
modify_LOB_index_clause::=

nested_table_storage_clause::=

rop_clause:DROP 4-379

allocate_extent_clause::=

deallocate_unused_clause: DEALLOCATE UNUSED 4-368

index_organized_table_clauses::=

INDEX (

storage_clause

INITRANS integer

MAXTRANS integer

allocate_extent_clause

deallocate_unused_clause

)

NESTED  TABLE nested_item STORE  AS storage_table

ALLOCATE  EXTENT

(

SIZE integer

K

M

DATAFILE ’ filename ’

INSTANCE integer

)

PCTTHRESHOLD integer

INCLUDING column

overflow_clause

add_overflow_clause
4-111



ALTER TABLE
ADD  OVERFLOW

physical_attributes_clause

TABLESPACE tablespace

add_overflow_clause  ::=

OVERFLOW

physical_attributes_clause

allocate_extent_clause

deallocate_unused_clause

overflow_clause  ::=
4-112 Oracle8 Server SQL



ALTER TABLE
partitioning_clauses::=

modify_partition_clause

MODIFY DEFAULT ATTRIBUTES segment_attributes_clause

move_partition_clause

add_partition_clause

DROP PARTITION partition_name

rename_partition_clause

TRUNCATE PARTITION partition_name

DROP

REUSE
STORAGE

split_partition_clause

exchange_partition_clause

MODIFY PARTITION partition_name
REBUILD

UNUSABLE LOCAL INDEXES

MODIFY  PARTITION partition_name

physical_attributes_clause

LOGGING

NOLOGGING

allocate_extent_clause

deallocate_unused_clause

modify_partition_clause  ::=

MOVE  PARTITION partition_name
segment_attributes_clause

parallel_clause

move_partition_clause  ::=
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ALTER TABLE
rename_partition_clause::=

ADD  PARTITION
new_partition_name

VALUES  LESS  THAN ( value_list ) segment _attributes_clause

add_partition_clause  ::=

RENAME PARTITION current_name TO new_name

SPLIT  PARTITION partition_name_old AT ( value_list )

split_partition_clause  ::=

INTO ( partition_description , partition_description ) parallel_clause

PARTITION
partition_name

physical_attributes_clause

TABLESPACE tablespace

LOGGING

NOLOGGING

partition_description  ::=

EXCHANGE  PARTITION partition_name WITH  TABLE non_partitioned_table_name

exchange_partition_clause  ::=

INCLUDING

EXCLUDING
INDEXES

WITH

WITHOUT
VALIDATION
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ALTER TABLE
parallel_clause: PARALLEL 4-462

   

schema schema

table

ADD ADD( )
4-121

MODIFY
MODIFY( )

4-121

column

datatype

Oracle

DEFAULT
INSERT

DEFAULT CURRVAL
NEXTVAL LEVEL ROWNUM

 column_constraint NOT NULL CONSTRAINT
4-185 column_constraint

physical_attributes_clause

TABLESPACE tablespace

LOGGING

NOLOGGING

segment_attributes_clause  ::=
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ALTER TABLE
table_constraint CONSTRAINT 4-185
table_constraint

REF 4-125

modify_default_
attributes_clause

physical_attributes_
clause

PCTFREE
PCTUSED INITRANS MAXTRANS

CREATE TABLE 4-303 PCTFREE PCTUSED
INITRANS MAXTRANS

storage_clause

STORAGE 4-518

PCTTHRESHOLD
OVERFLOW

THRESHOLD
PCTTHRESHOLD 0 50

INCLUDING 
column_name column_name

column_name

OVERFLOW 

CREATE TABLE 4-303

ADD OVERFLOW

 4-123

LOB LOB LOB LOB

lob_item
LOB LOB

STORE AS

lob_segname LOB lob_item
lob_segname

ENABLE 
STORAGE IN 
ROW

LOB 4000
LOB
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ALTER TABLE
DISABLE 
STORAGE IN 
ROW

LOB LOB

LOB LOB STORAGE IN ROW

CHUNK integer LOB integer

2048
integer 2050 4096 (2 )

32768(32K) Oracle

 CHUNK INITIAL NEXT
CHUNK

INITIAL NEXT

PCTVERSION 
integer

LOB LOB
10

LOB LOB 10%

INDEX lob_index_
name

LOB lob_item
lob_index_name

MODIFY LOB 
(lob_item)

LOB lob_item LOB MODIFY LOB
LOB 1

LOB 4-124

NESTED TABLE nested_item STORE AS storage_table

nested_item storage_table

nested_item

storage_table

4-124

drop_clause DROP 4-379

ALLOCATE 
EXTENT

LOB
LOB

SIZE K M
KB MB

LOB
STORAGE
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ALTER TABLE
DATAFILE
LOB LOB

1
Oracle

INSTANCE

/

INSTANCE_NUMBER

Oracle8 Server Parallel 
Server Oracle

NEXT PCTINCREASE

DEALLOCATE 
UNUSED

LOB
LOB

KEEP DEALLOCATE 
UNUSED 4-368

KEEP
LOB LOB

MINEXTENTS
MINEXTENTS

INITIAL INITIAL

enable_clause ENABLE
4-414

CACHE
LRU

CACHE

NOCACHE
LRU

LOB LOB
LRU

NOCACHE
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ALTER TABLE
LOGGING/
NOLOGGING

LOGGING/NOLOGGING
(SQL*Loader)

INSERT REDO (LOGGING)
(NOLOGGING)

modify_default_attributes_clause

LOGGING/NOLOGGING ALTER TABLE...MOVE ALTER TABLE...SPLIT

NOLOGGING

NOLOGGING REDO

NOLOGGING

ARCHIVELOG LOGGING
NOLOGGING

LOGGING DML Oracle8 Parallel Server

NOLOGGING

RENAME TO table new_table_name

partitioning_clauses 4-126

MODIFY 
PARTITION[

]

partition_name
PCTFREE PCTUSED INITRANS MAXTRANS

MODIFY 
PARTITION[

]

partition_name MODIFY 
PARTITION[ ]

UNUSABLE 
LOCAL INDEXES

partition_name

REBUILD 
UNUSABLE 
LOCAL INDEXES

partition_name

RENAME 
PARTITION

current_name new_name
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ALTER TABLE
MOVE PARTITION partition_name

ADD PARTITION new_partition_name
PCTFREE PCTUSED

INITRANS MAXTRANS

VALUES LESS 
THAN (value_list)

value_list column_list
value_list

DROP PARTITION partition_name

TRUNCATE 
PARTITION 

partition_name

DROP STORAGE

REUSE STORAGE

SPLIT PARTITION partition_name_old 2

partition_name_old

AT (value_list) split_partition_1 value_list
partition_name_old 1

INTO 2

partition_
description, 
partition_
description

2

EXCHANGE 
PARTITION 

partition_name

EXCLUDING INDEXES WITH 
VALIDATION

WITH TABLE table

INCLUDING 
INDEXES
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ALTER TABLE
ADD  NULL
NOT NULL

(*)

CREATE VIEW
OR REPLACE

ALTER TABLE

Oracle8 Server

MODIFY
NOT NULL

EXCLUDING 
INDEXES

WITH 
VALIDATION

WITH VALIDATION

WITHOUT 
VALIDATION

WITHOUT VALIDATION

parallel_clause PARALLEL PARALLEL
4-462

ENABLE TABLE 
LOCK

DML DDL
Oracle8 Parallel Server

disable_clause
DISABLE 4-375

DISABLE ALTER TABLE

CONSTRAINT ENABLE DISABLE

DISABLE TABLE 
LOCK

DML
DDL Oracle8 Parallel 

Server
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ALTER TABLE
MODIFY

 
CHAR VARCHAR2( VARCHAR) VARCHAR2(
VARCHAR) CHAR NULL

NULL

LOB REF

 

NULL

ALTER TABLE accounts
   MODIFY (bal DEFAULT NULL);

 
MODIFY NOT 

NULL ADD
(UNIQUE PRIMARY KEY CHECK )

NULL NOT NULL

1. 7 2 NUMBER THRIFTPLAN
1 NOT NULL CHAR LOANCODE

ALTER TABLE emp 
   ADD (thriftplan NUMBER(7,2),
        loancode CHAR(1) NOT NULL); 

2. THRIFTPLAN 9

ALTER TABLE emp
   MODIFY (thriftplan NUMBER(9,2)); 

MODIFY 1
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ALTER TABLE
3. EMP PCTFREE PCTUSED 30
60

ALTER TABLE emp 
    PCTFREE 30
    PCTUSED 60; 

4. EMP 5KB
4

ALTER TABLE emp
  ALLOCATE EXTENT (SIZE 5K INSTANCE 4); 

DATAFILE EMP
1

5. ACCOUNTS BAL 0

ALTER TABLE accounts
  MODIFY (bal DEFAULT 0); 

ACCOUNTS BAL BAL
0

INSERT INTO accounts(accno, accname)
  VALUES (accseq.nextval, ’LEWIS’) 
  SELECT * 
    FROM accounts
    WHERE accname = ’LEWIS’; 

ACCNO ACCNAME BAL 
------ ------- ---
815234 LEWIS 0 

ADD( )

1. DOCINDEX INITRANS

ALTER TABLE docindex INITRANS 4;

2. DOCINDEX
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ALTER TABLE
ALTER TABLE docindex ADD OVERFLOW;

3. DOCINDEX
INITRANS

ALTER TABLE docindex OVERFLOW INITRANS 4;

LOB
LOB LOB

1. CLOB RESUME EMPLOYEE

ALTER TABLE employee ADD (resume CLOB)
  LOB (resume) STORE AS resume_seg (TABLESPACE resume_ts);                   

2. LOB RESUME

ALTER TABLE employee MODIFY LOB (resume) (CACHE); 

1. SKILLS EMPLOYEE

ALTER TABLE employee ADD (skills skill_table_type)
    NESTED TABLE skills STORE AS nested_skill_table;

DML

2. CLIENT CLIENT_TAB
VETSERVICE VETSERVICE CLIENT_
TAB

CREATE TABLE vetservice (vet_name VARCHAR2(30),
                         client pet_table)
  NESTED TABLE client STORE AS client_tab;
ALTER TABLE client_tab ADD UNIQUE (ssn);
ALTER TABLE client_tab MODIFY (pet_name VARCHAR2(35));
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ALTER TABLE
4. NESTED_SKILL_TABLE UNIQUE

ALTER TABLE nested_skill_table ADD UNIQUE (a);

CREATE TABLE 4-303
Oracle8 Server

5. REF REF

CREATE TYPE emp_t AS OBJECT ( eno number, ename char(31)); 
CREATE TYPE emps_t AS TABLE OF REF emp_t; 
CREATE TABLE emptab OF emp_t; 
CREATE TABLE dept (dno NUMBER, employees EMPS_T) 
   NESTED TABLE employees STORE AS deptemps; 
ALTER TABLE deptemps ADD(SCOPE FOR (column_value) IS emptab); 

REF ROWID

ALTER TABLE deptemps ADD (REF(column_value) WITH ROWID); 

ALTER TABLE DEPTEMPS
(REF) Oracle

COLUMN_VALUE

REF
REF REF

REF REF
REF SCOPE

1

REF REF REF ALTER 
TABLE

REF ROWID
REF ALTER 

TABLE REF

 REF
scope_table_name SELECT

SELECT ANY TABLE REF

1. DEPT_T
EMP
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ALTER TABLE
CREATE TABLE emp 
   (name VARCHAR(100), 
    salary NUMBER,
    dept REF dept_t); 

DEPARTMENTS

CREATE TABLE departments OF dept_t; 

DEPARTMENTS EMP DEPT
DEPARTMENTS DEPT

ALTER TABLE emp 
    ADD (SCOPE FOR (dept) IS departments); 

ALTER TABLE EMP  

2. EMP DEPT REF ROWID

   ALTER TABLE emp 
    ADD (REF(dept) WITH ROWID);

1
ALTER TABLE

ADD PARTITION
ALTER 

TABLE ADD PARTITION 1
MAXVALUE

1 UNUSABLE

SPLIT PARTITION

JAN97 TSX

ALTER TABLE sales 
  ADD PARTITION jan97 VALUES LESS THAN( ’970201’ ) 
  TABLESPACE tsx; 
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ALTER TABLE
DROP PARTITION
ALTER TABLE DROP PARTITION

2
Oracle8 Server

1

table

table

1

DEC95

ALTER TABLE sales DROP PARTITION dec95;

EXCHANGE PARTITION
ALTER TABLE

NONPARTITIONED
ALTER TABLE

FEB97 SALES_FEB97
SALES_FEB97 SALES_FEB97

FEB97

ALTER TABLE sales 
  EXCHANGE PARTITION feb97 WITH TABLE sales_feb97 
   WITHOUT VALIDATION;

MODIFY PARTITION
ALTER TABLE MODIFY PARTITION

•
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ALTER TABLE
•

•

sales NOV96
UNUSABLE

ALTER TABLE sales MODIFY PARTITION nov96 
  UNUSABLE LOCAL INDEXES;

UNUSABLE

ALTER TABLE sales MODIFY PARTITION jan97
  REBUILD UNUSABLE LOCAL INDEXES;

BRANCH_NY MAXEXTENTS

ALTER TABLE branch MODIFY PARTITION branch_ny 
  STORAGE(MAXEXTENTS 75) LOGGING;

MOVE PARTITION
ALTER TABLE

MOVE PARTITION

partition_name MOVE PARTITION

PARALLEL ALTER TABLE MOVE PARTITION
PARALLEL

PARALLEL PARALLEL
PARALLEL

MOVE PARTITION PARALLEL table PARALLEL

DEPOT2 TS094

ALTER TABLE parts 
  MOVE PARTITION depot2 TABLESPACE ts094 NOLOGGING;

RENAME
ALTER TABLE RENAME
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ALTER TABLE
ALTER TABLE emp RENAME TO employee;

EMP3

ALTER TABLE employee RENAME PARTITION emp3 TO employee3;

SPLIT PARTITION
SPLIT PARTITION 1 2

(SPLIT )

table

TABLESPACE LOCAL
LOCAL TABLESPACE

LOCAL

(PCTFREE PCTUSED INITRANS MAXTRANS
STORAGE)

partition_name SPLIT PARTITION

SPLIT PARTITION PARALLEL table PARALLEL

DEPOT4 2
1 DEPOT9 1

ALTER TABLE parts
  SPLIT PARTITION depot4 AT ( ’40-001’ )
  INTO ( PARTITION depot4 TABLESPACE ts009 (MINEXTENTS 2),
         PARTITION depot9 TABLESPACE ts010 )
  PARALLEL ( DEGREE 10 );
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ALTER TABLE
TRUNCATE PARTITION
TRUNCATE PARTITION

DROP STORAGE REUSE STORAGE

table

UNUSABLE

table

SYS_P017

ALTER TABLE deliveries
  TRUNCATE PARTITION sys_p017 DROP STORAGE;

ALTER TABLE CONSTRAINT 4-185

ALTER TABLE
ENABLE 4-414 DISABLE 4-375 DROP 4-

379

STORAGE 4-518

 
CREATE TABLE 4-303

CONSTRAINT 4-185

DISABLE 4-375

DISABLE 4-375

ENABLE 4-414

STORAGE 4-518

CREATE VIEW 4-359
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ALTER TABLESPACE
ALTER TABLESPACE 

 

•  

•

•

•

•

•

•

•

4-137

 
ALTER TABLESPACE

MANAGE TABLESPACE

•

•

•

RESTRICTED SESSION

•

•

• SYSTEM
SYSTEM

•
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ALTER TABLESPACE
• COMPATIBLE 7.1.0

ALTER TABLESPACE tablespace

LOGGING

NOLOGGING
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ALTER TABLESPACE
 

ADD DATAFILE ’ filespec ’
autoextend_clause

,

RENAME DATAFILE ’ filename ’

,

TO ’ filename ’

,

COALESCE

DEFAULT storage_clause

MINIMUM EXTENT integer

K

M

ONLINE

OFFLINE

NORMAL

TEMPORARY

IMMEDIATE

FOR RECOVER

BEGIN

END
BACKUP

READ
ONLY

WRITE

PERMANENT

TEMPORARY

;
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ALTER TABLESPACE
filespec: Filespec 4-428

storage_clause:STORAGE 4-518

tablespace

LOGGING/   
NOLOGGING

ALTER TABLESPACE
 (

) 

NOLOGGING

• DML: INSERT( );
(SQL*Loader)

• DDL: CREATE TABLE... AS SELECT CREATE INDEX ALTER INDEX...REBUILD
ALTER INDEX... REBUILD PARTITION ALTER INDEX... SPLITPARTITION ALTER 
TABLE... SPLIT PARTITION ALTER TABLE... MOVE PARTITION

NOLOGGING

NOLOGGING REDO

NOLOGGING

AUTOEXTEND

OFF

ON
NEXT integer

K

M

MAXSIZE

UNLIMITED

integer

K

M

autoextend_clause  ::=
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ALTER TABLESPACE
ADD DATAFILE filespec Filespec 4-428

AUTOEXTEND

OFF NEXT
MAXSIZE 0( ) ALTER TABLESPACE 
AUTOEXTEND NEXT MAXSIZE

ON

NEXT

K M KB MB
1

MAXSIZE

UNLIMITED

RENAME 
DATAFILE

1
’ filename’

COALESCE

COALESCE

DEFAULT storage_
clause STORAGE 4-518

MINIMUM 
EXTENT integer integer

MINIMUM EXTENT
Oracle8 Server

ONLINE

OFFLINE

NORMAL

NOARCHIVELOG
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ALTER TABLESPACE
TEMPORARY

IMMEDIATE

FOR RECOVER
1

: 

ALTER USER

BEGIN BACKUP

END BACKUP

SHUTDOWN 
ABORT
REDO

Oracle8 Server

READ ONLY

SQL ALTER DATABASE RENAME

READ WRITE

PERMANENT

TEMPORARY
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ALTER TABLESPACE
ALTER TABLESPACE

1. 

ALTER TABLESPACE accounting 
    BEGIN BACKUP; 

2. 

ALTER TABLESPACE accounting 
    END BACKUP; 

3. ACCOUNTING
’DISKA:PAY1.DAT’ ’DISKB:RECEIVE1.DAT’

1. OFFLINE ALTER TABLESPACE

ALTER TABLESPACE accounting OFFLINE NORMAL; 

2. ’DISKA:PAY1.DAT’
’DISKB:RECEIVE1.DAT’

3. RENAME DATAFILE ALTER TABLESPACE

ALTER TABLESPACE accounting
  RENAME DATAFILE ’diska:pay1.dbf’
  TO     ’diskb:receive1.dbf’; 

4. ONLINE ALTER TABLESPACE

ALTER TABLESPACE accounting ONLINE; 

4. 
NOLOGGING 10KB

100KB

ALTER TABLESPACE accounting NOLOGGING
    ADD DATAFILE ’disk3:pay3.dbf’
    AUTOEXTEND ON
    NEXT 10 K
    MAXSIZE 100 K;
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ALTER TABLESPACE
5. TABSPACE_ST 128K

ALTER TABLESPACE tabspace_st MINIMUM EXTENT 128K;

 
CREATE TABLESPACE 4-325

CREATE DATABASE 4-214

DROP TABLESPACE 4-404

STORAGE 4-518

Filespec 4-428
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ALTER TRIGGER
ALTER TRIGGER 

 

 
ALTER ANY 

TRIGGER

 

 

 
ALTER TRIGGER

schema schema

trigger 4-139

ENABLE  4-140

DISABLE 4-140

COMPILE

DEBUG PL/SQL PL/SQL

ALTER  TRIGGER
schema.

trigger

ENABLE

DISABLE

COMPILE
DEBUG

;
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ALTER TRIGGER
ALTER TRIGGER

DBMS_OUTPUT
Oracle8 

Oracle
Oracle8 Server

 

ALTER TRIGGER
ENABLE DISABLE

ALTER TABLE ENABLE DISABLE

. INVENTORY REORDER
UPDATE

:
OR REPLACE

CREATE TRIGGER

: ALTER TRIGGER
OR REPLACE

CREATE TRIGGER
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ALTER TRIGGER
ALTER TRIGGER reorder
    DISABLE;
 

UPDATE

ALTER TRIGGER reorder
    ENABLE; 

UPDATE

 
CREATE TRIGGER 4-330

DROP TRIGGER 4-406

DISABLE 4-375

ENABLE 4-414

ALTER TABLE 4-105
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ALTER TYPE
ALTER TYPE

CREATE TYPE CREATE ANY TYPE
ALTER ANY TYPE

: Oracle 
Object Option

ALTER  TYPE
schema .

type_name

COMPILE

SPECIFICATION

BODY

REPLACE  AS  OBJECT element_list
;
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ALTER TYPE
schema schema

type_name VARRAY

COMPILE

SPECIFICATION

BODY

REPLACE AS 
OBJECT

attribute_name

( attribute_name datatype

,
MAP

ORDER
MEMBER function_specification

element_list  ::=

, attribute_name datatype

, MEMBER
procedure_specification

 function_specification

, pragma_clause

)

PRAGMA  RESTRICT_REFERENCES (
method_name

DEFAULT
,

RNDS

WNDS

RNPS

WNPS

,

)

pragma_clause  ::=
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ALTER TYPE
MAP/ORDER MEMBER function_specification

MAP
(MAP )

MAP
scalar

PL/SQL

scalar 1

4 8

1

SQL
SELF

ORDER SELF
(ORDER )

SELF

SELF

ORDER BY
function_specification

1 ORDER
ORDER INTEGER

MAP ORDER
SQL

2

2-25

MEMBER
PL/SQL

4-145

CREATE TYPE BODY 4-350

procedure_
specification
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ALTER TYPE
1. QTR DATA_T

CREATE TYPE data_t AS OBJECT 
   ( year NUMBER, 
     MEMBER FUNCTION prod(invent NUMBER) RETURN NUMBER 
   ); 
 
   CREATE TYPE BODY data_t IS   
      MEMBER FUNCTION prod (invent NUMBER) RETURN NUMBER IS 
        BEGIN 
           RETURN (year + invent); 
        END; 
      END; 
 
   ALTER TYPE data_t REPLACE AS OBJECT 
   ( year NUMBER, 
     MEMBER FUNCTION  prod(invent NUMBER) RETURN NUMBER, 
     MEMBER FUNCTION  qtr(der_qtr DATE) RETURN CHAR 
   ); 
 
   CREATE OR REPLACE TYPE BODY data_t IS   
      MEMBER FUNCTION prod (invent NUMBER) RETURN NUMBER IS 

function_
specification

PRAGMA 
RESTRICT_
REFERENCES

PL/SQL
 

method_name MEMBER

WNDS

WNPS  (

RNDS

RNPS
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ALTER TYPE
        BEGIN 
           RETURN (year + invent); 
        END; 
      MEMBER FUNCTION qtr(der_qtr DATE) RETURN CHAR IS 
        BEGIN 
           RETURN 'FIRST'; 
        END;
      END; 

2. LOAN_T

CREATE TYPE loan_t AS OBJECT
  ( loan_num INTEGER,
    interest_rate FLOAT,
    amount FLOAT,
    start_date DATE,
    end_date DATE );

ALTER TYPE loan_t COMPILE;

3. LINK2

CREATE TYPE link1 AS OBJECT
  (a NUMBER); 

CREATE TYPE link2 AS OBJECT
  (a NUMBER, 
   b link1, 
   MEMBER FUNCTION p(c1 NUMBER) RETURN NUMBER); 

CREATE TYPE BODY link2 AS
   MEMBER FUNCTION p(c1 NUMBER) RETURN NUMBER IS t13 link1; 
     BEGIN t13 := link1(13); 
      dbms_output.put_line(t13.a);
        RETURN 5; 
     END;
END; 

CREATE TYPE link3 AS OBJECT (a link2); 
CREATE TYPE link4 AS OBJECT (a link3); 
CREATE TYPE link5 AS OBJECT (a link4); 
ALTER TYPE link2 COMPILE BODY; 

4. LINK2

CREATE TYPE link1 AS OBJECT
  (a NUMBER); 
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ALTER TYPE
CREATE TYPE link2 AS OBJECT
  (a NUMBER, 
   b link1, 
   MEMBER FUNCTION p(c1 NUMBER) RETURN NUMBER); 

CREATE TYPE BODY link2 AS
    MEMBER FUNCTION p(c1 NUMBER) RETURN NUMBER IS t14 link1;
      BEGIN t14 := link1(14); 
      dbms_output.put_line(t14.a);
       RETURN 5; 
      END;
END; 

CREATE TYPE link3 AS OBJECT (a link2); 
CREATE TYPE link4 AS OBJECT (a link3); 
CREATE TYPE link5 AS OBJECT (a link4); 
ALTER TYPE link2 COMPILE SPECIFICATION;

CREATE TYPE 4-342

CREATE TYPE BODY 4-350

PL/SQL  

Oracle8 Server  
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ALTER USER
ALTER USER

 

•

•

•  

•  

•  

•  

•  

 
ALTER USER
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ALTER USER
 

ALTER USER CREATE USER

CREATE USER 4-353

4-150
4-150

ALTER  USER user

IDENTIFIED

BY password

EXTERNALLY

GLOBALLY  AS ’ external_name ’

DEFAULT  TABLESPACE tablespace

TEMPORARY  TABLESPACE tablespace

QUOTA
integer

K

M

UNLIMITED
ON tablespace

PROFILE profile

DEFAULT  ROLE

role

,

ALL
EXCEPT role

,

NONE

PASSWORD  EXPIRE

ACCOUNT
LOCK

UNLOCK

;
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ALTER USER
 
DEFAULT ROLE GRANT

DEFAULT ROLE

•  

•  

• Oracle Security Service 
Certification Authority

Oracle

1. SCOTT LION
TSTEST

ALTER USER scott 
    IDENTIFIED BY lion
    DEFAULT TABLESPACE tstest; 

2. CLERK SCOTT

ALTER USER scott 
    PROFILE clerk; 

SCOTT CLERK

3. SCOTT (AGENT )

ALTER USER scott 
    DEFAULT ROLE ALL EXCEPT agent; 

SCOTT AGENT SCOTT

 

IDENTIFIED GLOBALLY AS ’ external_name’

IDENTIFIED GLOBALLY AS’ external_name’ IDENTIFIED BY 
password IDENTIFIED EXTERNALLY

1  TOM

ALTER USER tom IDENTIFIED GLOBALLY AS ’CN=tom’;
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ALTER USER
2  FRED

ALTER USER fred PASSWORD EXPIRE;

PASSWORD EXPIRE

SQL*Plus

 
CREATE PROFILE 4-261

CREATE ROLE 4-268

CREATE USER 4-353

CREATE TABLESPACE 4-325
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ALTER VIEW
ALTER VIEW 

 
4-152

ALTER ANY 
TABLE

 

 

ALTER VIEW

: Oracle 
Object Option

 schema schema

 view

COMPILE COMPILE

ALTER  VIEW
schema.

view COMPILE ;
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ALTER VIEW
ALTER VIEW

Oracle8 Server

. CUSTOMER_VIEW

ALTER VIEW customer_view
    COMPILE;

CUSTOMER_VIEW

CUSTOMER_
VIEW

Oracle

 
CREATE VIEW 4-359

:
OR REPLACE CREATE 

VIEW
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ANALYZE
ANALYZE 

•

•

•

•

•

• (REF)

 

ANALYZE ANY

INSERT INSERT ANY 
TABLE
ROWID INSERT INSERT ANY TABLE

4-158

: Oracle 
Object Option
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ANALYZE
 

ANALYZE

INDEX

TABLE

CLUSTER

schema.

index

table

PARTITION ( partition_name )

cluster

COMPUTE  STATISTICS
for_clause

ESTIMATE  STATISTICS
for_clause

SAMPLE integer
ROWS

PERCENT

DELETE  STATISTICS

VALIDATE  REF  UPDATE

VALIDATE  STRUCTURE
CASCADE INTO

schema.
table

LIST  CHAINED  ROW 
INTO

schema.
table

;

FOR  TABLE

FOR  ALL
INDEXED

COLUMNS
SIZE integer

FOR  COLUMNS
SIZE integer column

attribute

SIZE integer

FOR  ALL
LOCAL

INDEXES

for_clause  ::=
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ANALYZE
schema schema

index (FOR )

table FOR

PARTITION (partition_name)

cluster
4-160

VALIDATE 
REF UPDATE

REF REF ROWID
ROWID

COMPUTE 
STATISTICS 4-158

ESTIMATE 
STATISTICS

SAMPLE

1064

ROWS Oracle integer
integer integer 1

PERCENT Oracle integer
integer 1 99

for_clause
ANALYZE TABLE

FOR TABLE

FOR ALL 
COLUMNS

INDEX

FOR COLUMNS
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ANALYZE
 attribute

FOR ALL 
INDEXES

FOR ALL LOCAL 
INDEXES PARTITION(partition_name)

LOCAL

SIZE
75 1 254

Oracle8 Server 4-159

DELETE 
STATISTICS 4-161

VALIDATE 
STRUCTURE

4-161

INTO ROWID
schema

INVALID_ROWS SQL
UTLVALID.SQL

CASCADE

LIST CHAINED 
ROWS

INTO schema

CHAINED_ROWS
UTLCHAIN.SQL

BUILD_CHAIN_ROWS_TABLE
SQL DBMSIOTC.SQL PRVTIOTC.PLB

IOT_CHAINED_ROWS

 4-163
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ANALYZE
ANALYZE

• REF

• VARRAY

•

• LOB( )

• LONG

•

•

•

1. 

ANALYZE TABLE emp COMPUTE STATISTICS FOR COLUMNS addr.street;

SQL
Oracle SQL

Oracle8 Server

(*)

 

• * 

•  
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ANALYZE
•  

•  

•  

•

USER_INDEXES ALL_INDEXES DBA_INDEXES

•  

• * 

• * 

•  

•  

•

USER_TABLES ALL_TABLES DBA_
TABLES

Oracle

Oracle

•

•
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ANALYZE
ANALYZE

•

•

• WHERE

•

WHERE

ANALYZE TABLE EMP SAL 10

ANALYZE TABLE emp 
   COMPUTE STATISTICS FOR COLUMNS sal SIZE 10;

EMP
P1

ANALYZE TABLE emp PARTITION (p1) COMPUTE STATISTICS;

USER_TAB_COLUMNS ALL_TAB_
COLUMNS DBA_TAB_COLUMNS

USER_HISTOGRAMS DBA_
HISTOGRAMS ALL_HISTOGRAMS

 

SER_CLUSTERS DBA_CLUSTERS

2. CUST_HISTORY

ANALYZE TABLE cust_history
   ESTIMATE STATISTICS; 
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ANALYZE
ANALYZE DELETE STATISTICS
Oracle

DELETE STATISTICS
DELETE STATISTICS

. CUST_HISTORY

ANALYZE TABLE cust_history
   DELETE STATISTICS; 

ANALYZE VALIDATE STRUCTURE

SELECT
INSERT UPDATE DELETE

VALIDATE STRUCTURE

CASCADE

VALIDATE STRUCTURE
INDEX_STATS

INDEX_
STATS 1 1 INDEX_STATS

Oracle8 Server

Oracle
COMPUTE STATISTICS ESTIMATE STATISTICS
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ANALYZE
1. PARTS_INDEX

ANALYZE INDEX parts_index
  VALIDATE STRUCTURE; 

VALIDATE STRUCTURE
CASCADE

•
ROWID

•

2. EMP

ANALYZE TABLE emp
   VALIDATE STRUCTURE CASCADE; 

VALIDATE REF UPDATE REF
REF ROWID ROWID

ROWID ROWID REF

3. EMP REF

ANALYZE TABLE emp VALIDATE REF UPDATE;

VALIDATE STRUCTURE
CASCADE

4. ORDER_CUSTS

ANALYZE CLUSTER order_custs
    VALIDATE STRUCTURE CASCADE; 
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ANALYZE
VALIDATE STRUCTURE

ROWID
INVALID_ROWS

 
ANALYZE LIST

1
I/O

Oracle8 Server

INTO
CHAINED_ROWS SQL

CHAINED_ROWS
UTLCHAIN.SQL

. ORDER_HIST

ANALYZE TABLE order_hist
    LIST CHAINED ROWS INTO cr; 

CR

SELECT * 
    FROM cr 
OWNER_NAME TABLE_NAME CLUSTER_NAME HEAD_ROWID TIMESTAMP
----------  ----------  ------------  ------------------ ---------
SCOTT ORDER_HIST AAAAZzAABAAABrXAAA 15-MAR-96 

 
Oracle8 Server
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ARCHIVE LOG
ARCHIVE LOG  

 
REDO

4-166

 
ARCHIVE LOG ALTER SYSTEM

ALTER SYSTEM 4-88

OSDBA OSOPER

 

ARCHIVE  LOG
THREAD integer

SEQUENCE integer

CHANGE integer

CURRENT

GROUP integer

LOGFILE ’ filename ’

NEXT

ALL

START

TO ’ location ’

STOP
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ARCHIVE LOG
 
   

THREAD REDO Parallel Server
Oracle

SEQUENCE integer REDO
THREAD

CHANGE integer (SCN) REDO
REDO

SCN REDO
THREAD

SCN

CURRENT REDO
THREAD

REDO

GROUP integer GROUP REDO
REDO GROUP

DBA_LOG_FILES THREAD GROUP
REDO

LOGFILE ’filename’ REDO REDO
THREAD LOGFILE

REDO

NEXT REDO
THREAD

REDO

ALL REDO
THREAD

REDO

START REDO

TO REDO

REDO
LOG_ARCHIVE_DEST
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ARCHIVE LOG
 
REDO
LOGFILE REDO

REDO
CHANGE CURRENT

REDO REDO

ARCHIVE LOG Server Manager REDO
Oracle Server Manager

REDO
Oracle8 Server  

REDO

1. 3 4 REDO

ALTER SYSTEM ARCHIVE LOG THREAD 3 SEQUENCE 4; 

2. SCN 9356083 REDO REDO

ALTER SYSTEM ARCHIVE LOG CHANGE 9356083; 

3. ’DISKL:LOG6.LOG’ REDO
’DISKA:[ARCH$]’ REDO

ALTER SYSTEM ARCHIVE LOG 
    LOGFILE ’diskl:log6.log’ 
    TO ’diska:[arch$]’; 

 
ALTER SYSTEM 4-88

STOP REDO
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AUDIT(SQL )
AUDIT(SQL ) 

 
SQL
AUDIT( ) 4-175

4-168

 
AUDIT SYSTEM

 

   

: Oracle 
Object Option

statement_opt SQL
SQL 4–6 4–7

4-169 4-171

system_priv SQL
SQL 4–19

4-173

AUDIT
statement_opt

system_priv

,

BY user

,

BY
SESSION

ACCESS WHENEVER
NOT

SUCCESSFUL
;

4-167



AUDIT(SQL )
•

•  

•

•  

Oracle8 Server

AUDIT_TRAIL = DB

AUDIT
SQL

BY user SQL

BY SESSION SQL 1

BY ACCESS 1 1

DDL BY SESSION
BY ACCESS

DDL SQL BY SESSION
BY ACCESS BY SESSION

WHENEVER 
SUCCESSFUL

SQL

NOT SQL

WHENEVER SQL
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AUDIT(SQL )
Oracle8 Server

AUDIT (SQL )

4–6

4–6

 SQL  

CLUSTER CREATE CLUSTER
AUDIT CLUSTER
DROP CLUSTER
TRUNCATE CLUSTER

DATABASE 
LINK

CREATE DATABASE LINK
DROP DATABASE LINK

DIRECTORY CREATE DIRECTORY
DROP DIRECTORY

INDEX CREATE INDEX
ALTER INDEX
DROP INDEX

NOT EXISTS SQL

PROCEDURE CREATE FUNCTION
CREATE LIBRARY
CREATE PACKAGE
CREATE PACKAGE BODY
CREATE PROCEDURE
DROP FUNCTION
DROP LIBRARY
DROP PACKAGE
DROP PROCEDURE

PROFILE CREATE PROFILE
ALTER PROFILE
DROP PROFILE
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AUDIT(SQL )
PUBLIC 
DATABASE 
LINK

CREATE PUBLIC DATABASE LINK
DROP PUBLIC DATABASE LINK

PUBLIC 
SYNONYM

CREATE PUBLIC SYNONYM
DROP PUBLIC SYNONYM

ROLE CREATE ROLE
ALTER ROLE
DROP ROLE
SET ROLE

ROLLBACK 
STATEMENT

CREATE ROLLBACK SEGMENT
ALTER ROLLBACK SEGMENT
DROP ROLLBACK SEGMENT

SEQUENCE CREATE SEQUENCE
DROP SEQUENCE

SESSION

SYNONYM CREATE SYNONYM
DROP SYNONYM

SYSTEM AUDIT AUDIT(SQL )
NOAUDIT(SQL )

SYSTEM GRANT GRANT( )
REVOKE ( )

TABLE CREATE TABLE
DROP TABLE
TRUNCATE TABLE

TABLESPACE CREATE TABLESPACE
ALTER TABLESPACE
DROP TABLESPACE

TRIGGER CREATE TRIGGER
ALTER TRIGGER 
(ENABLE DISABLE )
DROP TRIGGER
ALTER TABLE
(ENABLE ALL TRIGGERS

DISABLE ALL TRIGGERS )

4–6

 SQL  
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AUDIT(SQL )
4–7 SQL

TYPE CREATE TYPE
CREATE TYPE BODY
ALTER TYPE
DROP TYPE
DROP TYPE BODY

USER CREATE USER
ALTER USER
DROP USER

VIEW CREATE VIEW
 DROP VIEW

4–7

 SQL  

ALTER SEQUENCE ALTER SEQUENCE

ALTER TABLE ALTER TABLE

COMMENT TABLE COMMENT ON TABLE table, view, snapshot
COMMENT ON COLUMN table.column, view.column, 
snapshot.column

DELETE TABLE DELETE FROM table, view

EXECUTE PROCEDURE

GRANT DIRECTORY GRANT privilege  ON directory
REVOKE privilege  ON directory

GRANT PROCEDURE GRANT privilege  ON procedure, function, package  
REVOKE privilege  ON procedure, function, package

GRANT SEQUENCE GRANT privilege  ON sequence
REVOKE privilege  ON sequence

GRANT TABLE GRANT privilege  ON table, view, snapshot .
REVOKE privilege  ON table, view, snapshot

GRANT TYPE GRANT privilege  ON TYPE
REVOKE privilege  ON TYPE

4–6

 SQL  
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AUDIT(SQL )
1. SQL

AUDIT ROLE; 

SQL

AUDIT ROLE
    WHENEVER SUCCESSFUL; 

Oracle CREATE ROLE ALTER ROLE DROP ROLE
SET ROLE

AUDIT ROLE
    WHENEVER NOT SUCCESSFUL; 

2. 

AUDIT SELECT TABLE, UPDATE TABLE; 

SCOTT BLAKE

AUDIT SELECT TABLE, UPDATE TABLE
    BY scott, blake; 

3. DELETE ANY TABLE

AUDIT DELETE ANY TABLE; 

4. CREATE ANY DIRECTORY

AUDIT CREATE ANY DIRECTORY;

INSERT TABLE INSERT INTO table, view

LOCK TABLE LOCK TABLE table, view

SELECT SEQUENCE  sequence.CURRVAL sequence.NEXTVAL

SELECT TABLE SELECT FROM table, view, snapshot

UPDATE TABLE UPDATE table, view

4–7

 SQL  
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AUDIT(SQL )
5. CREATE ANY DIRECTORY CREATE DIRECTORY(
DROP DIRECTORY)

AUDIT DIRECTORY;

Oracle
Oracle

CONNECT CREATE SESSION

RESOURCE

• ALTER SESSION

• CREATE CLUSTER

• CREATE DATABASE LINK

• CREATE PROCEDURE

• CREATE ROLLBACK SEGMENT

• CREATE SEQUENCE

• CREATE SYNONYM

• CREATE TABLE

• CREATE TABLESPACE

• CREATE VIEW

DBA SYSTEM GRANT

• AUDIT SYSTEM

• CREATE PUBLIC DATABASE LINK

• CREATE PUBLIC SYNONYM

• CREATE ROLE

• CREATE USER

ALL 4–7 4–6

ALL PRIVILEGES
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AUDIT(SQL )
 
AUDIT( ) 4-175

NOAUDIT( ) 4-460
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AUDIT( )
AUDIT( ) 

 
SQL

AUDIT(SQL ) 4-167

AUDIT(SQL ) 4-167
AUDIT

 

AUDIT ANY
AUDIT 

ANY
4-175



AUDIT( )
 

  

object_opt 4–8
 4-177

schema schema

object

ON DEFAULT
4-178

DIRECTORY 
directory_name

BY SESSION 1

BY ACCESS 1 1

WHENEVER 
SUCCESSFUL

SQL

NOT SQL

AUDIT object_opt

,

ON

schema .
object

DIRECTORY directory_name

DEFAULT

BY
SESSION

ACCESS WHENEVER
NOT

SUCCESSFUL
;
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AUDIT( )
 
4–8

   

ALTER ALTER 
TABLE SELECT

Oracle

WHENEVER SQL

4–8

       

ALTER X X X

AUDIT X X X X X X

COMMENT X X X

DELETE X X X

EXECUTE X X

GRANT X X X X X X X

INDEX X X

INSERT X X X

LOCK X X X

READ X

RENAME X X X X

SELECT X X X X

UPDATE X X X

ALL
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AUDIT( )
 
AUDIT DEFAULT

AUDIT ON

1. SCOTT EMP SQL

AUDIT SELECT
    ON scott.emp;

SCOTT EMP

AUDIT SELECT 
    ON scott.emp
    WHENEVER SUCCESSFUL;

SCOTT EMP SQL

AUDIT SELECT 
    ON scott.emp
    WHENEVER NOT SUCCESSFUL;

2. BLAKE DEPT

AUDIT INSERT, UPDATE
    ON blake.dept; 

3. ADAMS ORDER

AUDIT ALL
    ON adams.order; 

ALL

• ALTER SEQUENCE 
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AUDIT( )
• AUDIT 

• GRANT 

• CURRVAL NEXTVAL  

4. BFILE_DIR1

AUDIT READ ON DIRECTORY bfile_dir1;

5. 

AUDIT ALTER, GRANT, INSERT, UPDATE, DELETE
    ON DEFAULT; 

• ALTER INSERT UPDATE
DELETE

• INSERT UPDATE
DELETE

• ALTER

•
ALTER

 
AUDIT(SQL ) 4-167

NOAUDIT( )  4-460
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COMMENT
COMMENT 

 

4-180

 

COMMENT ANY TABLE

 

   

’’
Oracle8 Server

. SHIPPING NOTES

TABLE

COLUMN schema
Oracle

IS ’text’ ’text’ Text( ) 2-2

COMMENT  ON

TABLE
schema.

table

view

snapshot

COLUMN
schema.

table.column

view.column

snapshot.column

IS ’ text ’ ;
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COMMENT
COMMENT ON COLUMN shipping.notes
    IS ’Special packing or shipping instructions’; 

COMMENT ON COLUMN shipping.notes IS ’ ’; 

 
2-35
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COMMIT
COMMIT

 

4-183

4-184

 

FORCE 
TRANSACTION

FORCE ANY TRANSACTION

 

 
   

WORK SQL COMMIT COMMIT WORK

COMMENT ’text’
DBA_2PC_PENDING 50

ID

COMMIT
WORK

COMMENT ’ text ’

FORCE ’ text ’
, integer

;
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COMMIT
Oracle 1 SQL
COMMIT ROLLBACK
SQL COMMIT

ROLLBACK
(DDL) COMMIT

COMMIT ROLLBACK SET TRANSACTION

1. DEPT

INSERT INTO dept VALUES (50, ’MARKETING’, ’TAMPA’); 
COMMIT WORK; 

2. 

COMMIT WORK 
    COMMENT ’In-doubt transaction Code 36, Call (415) 555-2637’; 

ID

 
Oracle

COMMIT

FORCE
ID ID ’text’

ID DBA_2PC_
PENDING integer

(SCN) integer
SCN

FORCE COMMIT PL/SQL
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COMMIT
COMMIT FORCE
Oracle8 Server

FORCE COMMIT

. 

COMMIT FORCE ’22.57.53’; 

Oracle
COMMIT ROLLBACK

Oracle Oracle Tools
Oracle

Oracle

 
COMMENT 4-180

COMMENT 4-180

SET TRANSACTION 4-514
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CONSTRAINT
CONSTRAINT  

 
1

 
CONSTRAINT CREATE TABLE ALTER TABLE

CREATE TABLE 4-303
ALTER TABLE 4-105

4-189
4-185



CONSTRAINT
 
table_constraint::=

CONSTRAINT constraint

UNIQUE

PRIMARY_KEY
( column

,

)

foreign_key_clause

CHECK ( condition )

NOT
DEFERRABLE

INITIALLY
IMMEDIATE

DEFERRED

USING  INDEX

index_physical_attributes

NOSORT

LOGGING

NOLOGGING

EXCEPTIONS  INTO
schema.

table

ENABLE

VALIDATE

NOVALIDATE

DISABLE

FOREIGN  KEY ( column

,

) REFERENCES
schema.

foreign_key_clause  ::=

table
( column

,

) ON  DELETE  CASCADE
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CONSTRAINT
column_constraint::=

storage_clause: STORAGE 4-518

CONSTRAINT constraint

NOT
NULL

UNIQUE

PRIMARY  KEY

REFERENCES
schema.

table
( column ) ON  DELETE  CASCADE

CHECK ( condition )

NOT
DEFERRABLE

INITIALLY
IMMEDIATE

DEFERRED

USING  INDEX

index_physical_attributes

NOSORT

LOGGING

NOLOGGING

EXCEPTIONS  INTO
schema.

table

ENABLE

VALIDATE

NOVALIDATE

DISABLE

PCTFREE integer

INITRANS integer

MAXTRANS integer

TABLESPACE tablespace

storage_clause

index_physical_attributes  ::=
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CONSTRAINT
 
   

CONSTRAINT constraint Oracle
SYS_Cn

4-189

NULL NOT NULL NULL

UNIQUE UNIQUE
UNIQUE 4-190

PRIMARY KEY PRIMARY KEY 4-192

FOREIGN KEY

REFERENCES
4-193

ON DELETE 
CASCADE

Oracle

NULL NULL

NOT NULL NULL NOT NULL 4-190

CHECK CHECK 4-197

DEFERRABLE SET CONSTRAINT(S)

NOT 
DEFERRABLE

DML SET CONSTRAINT(S)
NOT DEFERRABLE DEFERRABLE NOT DEFERRABLE

NOT DEFERRABLE DEFERRABLE 4-200

INITIALLY 
IMMEDIATE

DML
INITIALLY

INITIALLY IMMEDIATE

INITIALLY 
DEFERRED

DEFERRABLE

USING INDEX UNIQUE PRIMARY KEY
INITRANS MAXTRANS

TABLESPACE STORAGE PCTFREE LOGGING NOLOGGING
CREATE TABLE 4-303

UNIQUE PRIMARY KEY
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CONSTRAINT
CREATE TABLE ALTER TABLE CONSTRAINT
CONSTRAINT 2

NOSORT

EXCEPTIONS 
INTO

ROWID

 ENABLE EXCEPTIONS
EXCEPTIONS

UTLEXCPT.SQL

EXCEPTIONS INTO ENABLE 4-414
ALTER TABLE
ALTER TABLE 4-105

ENABLE 
VALIDATE

(ENABLE VALIDATE)

ENABLE 
NOVALIDATE

DISABLE (DISABLED)
Oracle

CREATE TABLE ALTER TABLE ENABLE DISABLE
ENABLE 4-414 DISABLE 4-375

4-200

ALTER TABLE 4-105

table_constraint table_constraint

table_constraint CREATE TABLE ALTER TABLE
NOT NULL

column_constraint column_constraint

CREATE TABLE column_constraint
ALTER TABLE column_

constraint NOT NULL
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CONSTRAINT
table_constraint column_constraint
2

table_constraint column_constraint

NOT NULL  
NOT NULL NULL

NULL NULL
NOT NULL NULL

NULL

CREATE TABLE ALTER TABLE column_constraint NOT NULL
NULL table_constraint

. EMP SAL NOT NULL

ALTER TABLE emp 
   MODIFY (sal NUMBER CONSTRAINT nn_sal NOT NULL); 

NN_SAL NULL

UNIQUE  
UNIQUE UNIQUE

2
NULL

LONG LONG RAW

column_constraint

. DEPT DNAME

CREATE TABLE dept 

: LOB REF
OBJECT

VARRAY LOB REF NOT NULL
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CONSTRAINT
    (deptno NUMBER(2), 
     dname VARCHAR2(9) CONSTRAINT unq_dname UNIQUE,
      loc VARCHAR2(10) ); 

UNQ_DNAME DNAME

table_constraint

CREATE TABLE dept 
    (deptno NUMBER(2), 
     dname VARCHAR2(9), 
     loc VARCHAR2(10), 
        CONSTRAINT unq_dname 
        UNIQUE (dname) 
    USING INDEX PCTFREE 20
        TABLESPACE user_x
        STORAGE (INITIAL 8K NEXT 6K) ); 

USING INDEX
Oracle

Oracle
16

column_constraint table_constraint

2
NULL

1 NULL
2

. CENSUS CITY STATE

ALTER TABLE census 
    ADD CONSTRAINT unq_city_state 
    UNIQUE (city, state) 
    USING INDEX PCTFREE 5  
        TABLESPACE user_y
    EXCEPTIONS INTO bad_keys_in_ship_cont; 

UNQ_CITY_STATE CITY STATE

CONSTRAINT
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CONSTRAINT
• USING INDEX

• EXCEPTIONS CENSUS
BAD_KEYS_IN_SHIP_CONT

PRIMARY KEY  
PRIMARY KEY PRIMARY 
KEY

•

• NULL

1

LONG LONG RAW

column_constraint

. DEPT DEPTNO

CREATE TABLE dept 
    (deptno NUMBER(2) CONSTRAINT pk_dept PRIMARY KEY,
    dname VARCHAR2(9), 
    loc VARCHAR2(10) ); 

PK_DEPT DEPTNO DEPT
NULL

table_constraint

CREATE TABLE dept 
    (deptno NUMBER(2), 
    dname VARCHAR2(9), 
    loc VARCHAR2(10), 
    CONSTRAINT pk_dept PRIMARY KEY (deptno) ); 
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CONSTRAINT
Oracle
16 column_

constraint table_constraint

. SHIP_CONT SHIP_NO CONTAINER_NO

ALTER TABLE ship_cont 
    ADD PRIMARY KEY (ship_no, container_no) DISABLE; 

SHIP_NO CONTAINER_NO SHIP_CONT
2 SHIP_NO CONTAINER_NO

CONSTRAINT

• Oracle

• DISABLE

 

•
Oracle

Oracle8 Server

•

1

• 1

• 1 NULL
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CONSTRAINT
UNIQUE PRIMARY 
KEY

REFERENCES

AS CREATE TABLE
ALTER TABLE

LONG LONG RAW

1 1

column_constraint 1

. EMP DEPT DEPTNO DEPTNO

CREATE TABLE emp 
   ( empno NUMBER(4), 
    ename VARCHAR2(10), 

FOREIGN KEY

REFERENCES

ON DELETE CASCADE
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CONSTRAINT
    job VARCHAR2(9), 
    mgr NUMBER(4), 
    hiredate   DATE, 
    sal NUMBER(7,2), 
    comm NUMBER(7,2), 
deptno CONSTRAINT fk_deptno REFERENCES dept(deptno) ); 

FK_DEPTNO EMP DEPT
NULL

EMP deptno REFERENCES
NOT NULL

DEPT DEPTNO
4-192

FOREIGN KEY
DEPTNO column_constraint

DEPTNO

DEPTNO
DEPT.DEPTNO

table_constraint

CREATE TABLE emp 
  ( empno NUMBER(4), 
   ename VARCHAR2(10), 
   job VARCHAR2(9), 
   mgr NUMBER(4), 
   hiredate  DATE, 
   sal NUMBER(7,2), 
   comm NUMBER(7,2), 
   deptno, 
   CONSTRAINT fk_deptno 
      FOREIGN KEY (deptno) 
      REFERENCES dept(deptno) ); 

ON DELETE CASCADE

ON DELETE CASCADE
ON DELETE CASCADE
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CONSTRAINT
. EMP FK_DEPTNO
ON DELETE CASCADE

CREATE TABLE emp 
  ( empno NUMBER(4), 
   ename VARCHAR2(10), 
   job VARCHAR2(9), 
   mgr NUMBER(4), 
   hiredate DATE, 
   sal NUMBER(7,2), 
   comm NUMBER(7,2), 
   deptno NUMBER(2) CONSTRAINT fk_deptno 
            REFERENCES dept(deptno) 
            ON DELETE CASCADE ); 

ON DELETE CASCADE DEPT DEPTNO
EMP DEPTNO 20

DEPT Oracle EMP

 
16

table_constraint
column_constraint

1

•

• 1 NULL

. PHONE_CALLS AREACO PHONENO

ALTER TABLE phone_calls 
    ADD CONSTRAINT fk_areaco_phoneno 
        FOREIGN KEY (areaco, phoneno) 
        REFERENCES customers(areaco, phoneno)
        EXCEPTIONS INTO wrong_numbers; 
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CONSTRAINT
FK_AREACO_PHONENO PHONE_CALLS
CUSTOMERS

CUSTOMERS AREACO PHONENO

EXCEPTIONS PHONE_CALLS
WRONG_NUMBERS

CHECK  
CHECK TRUE

(NULL )
3-84 condition CHECK

CHECK

•  

• SYSDATE UID USER USERENV

• CURRVAL NEXTVAL LEVEL ROWNUM 

•  

Oracle CHECK

1 CHECK
CHECK Oracle

1. DEPT CHECK

CREATE TABLE dept (deptno NUMBER CONSTRAINT check_deptno
          CHECK (deptno BETWEEN 10 AND 99) 
          DISABLE, 
dname VARCHAR2(9) CONSTRAINT check_dname 
          CHECK (dname = UPPER(dname)) 
          DISABLE, 
loc VARCHAR2(10) CONSTRAINT check_loc 
          CHECK (loc IN (’DALLAS’,’BOSTON’,
          ’NEW YORK’,’CHICAGO’)) 
          DISABLE); 

CHECK_DEPTNO 10 99

CHECK_DNAME
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CONSTRAINT
CONSTRAINT DISABLE Oracle

column_constraint CHECK

2. EMP CHECK

CREATE TABLE emp 
    ( empno NUMBER(4), 
     ename VARCHAR2(10), 
     job VARCHAR2(9),
     mgr NUMBER(4), 
     hiredate       DATE, 
     sal NUMBER(7,2), 
     comm NUMBER(7,2),
     deptno NUMBER(2),
     CHECK (sal + comm <= 5000) );

$5000

• NULL
$5000

• NULL

CONSTRAINT Oracle

3. PRIMARY KEY 2 NOT NULL 2
CHECK

CREATE TABLE order_detail 
  (CONSTRAINT pk_od PRIMARY KEY (order_id, part_no), 
   order_id NUMBER 
      CONSTRAINT fk_oid REFERENCES scott.order (order_id), 
   part_no NUMBER 
      CONSTRAINT fk_pno REFERENCES scott.part (part_no), 
   quantity NUMBER 
CONSTRAINT nn_qty NOT NULL 
      CONSTRAINT check_qty_low CHECK (quantity > 0), 
   cost NUMBER 

CHECK_LOC Dallas Boston New York Chicago
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CONSTRAINT
      CONSTRAINT check_cost CHECK (cost > 0) ); 

CONSTRAINT

• table_constraint PK_OD
table_constraint

4 table_constraint

• column_constraint QUANTITY
NN_QTY CHECK_QTY

• CHECK
1 CHECK 1

CHECK
1

PK_OD ORDER_ID PART_NO

• ORDER_ID PART_NO 2

• ORDER_ID PART_NO NULL

FK_OID SCOTT ORDER ORDER_ID
ORDER_ID ORDER_DETAIL.ORDER_ID

SCOTT.ORDER.ORDER_ID

FK_PNO SCOTT PART PART_NO
PART_NO ORDER_DETAIL.PART_NO

SCOTT.PART.PART_NO

NN_QTY QUANTITY NULL

CHECK_QTY QUANTITY (0)

CHECK_COST COST (0)
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CONSTRAINT
DEFERRABLE
DEFERRABLE NOT DEFERRABLE

DEFERRABLE
NOT DEFERRABLE

DEFERRABLE INITIALLY DEFERRED
DEFERRED DEFERRABLE

INITIALLY IMMEDIATE NOT DEFERRED

1. SCORES NOT DEFERRABLE INITIALLY IMMEDIATE
GAMES

CREATE TABLE games (scores NUMBER CHECK (scores >= 0));

3. INITIALLY DEFERRED DEFERRABLE

CREATE TABLE orders
  (ord_num NUMBER CONSTRAINT unq_num UNIQUE (ord_num)
   INITIALLY DEFERRED DEFERRABLE);

NOT DEFERRABLE INITIALLY DEFERRED

DML
SET CONSTRAINT(S) 4-509

Oracle8 Server Oracle8 Server

DISABLE ENABLE NOVALIDATE ENABLE VALIDATE 3

(DISABLE) (ENABLE 
VALIDATE)

1 1

ENABLE 4-414 ENABLE 
NOVALIDATE DML
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CONSTRAINT
ENABLE NOVALIDATE ENABLE 
VALIDATE Oracle

ENABLE VALIDATE
ALTER TABLE

ENABLE

PRIMARY KEY UNIQUE ENABLE 4-414

 
CREATE TABLE 4-303

ALTER TABLE 4-105

ENABLE 4-414

DISABLE 4-375

SET CONSTRAINT(S) 4-509

ALTER SESSION 4-58
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CREATE CLUSTER
CREATE CLUSTER 

 
1 1

4-205
4-208

 
CREATE CLUSTER

CREATE ANY CLUSTER

UNLIMITED TABLESPACE
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CREATE CLUSTER
 
  

storage_clause: STORAGE 4-518

parallel_clause: PARALLEL 4-462

CREATE  CLUSTER
schema.

cluster ( column datatype

,

)

physical_attributes_clause

SIZE integer

K

M

TABLESPACE tablespace

INDEX

HASHKEYS integer
HASH  IS expr

parallel_clause

CACHE

NOCACHE
;

PCTFREE integer

PCTUSED integer

INITRANS integer

MAXTRANS integer

storage_clause

physical_attributes_clause  ::=
4-203



CREATE CLUSTER
  

schema schema

cluster

column 4-206

datatype LONG LONG RAW
0 INTEGER NUMBER

HASH IS 2-5

physical_attributes_clause:

PCTUSED Oracle

PCTFREE

INITRANS
2

MAXTRANS
INITRANS 2

MAXTRANS
INITRANS

255
MAXTRANS

PCTUSED PCTFREE INITRANS MAXTRANS CREATE 
TABLE 4-303

SIZE
K M KB MB

1 4-207

TABLESPACE

storage_clause STORAGE 4-518

INDEX
4-206
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CREATE CLUSTER
1 1

SQL

1 1

HASHKEYS
Oracle HASHKEYS

2 INDEX HASHKEYS
4-206

HASH IS

•

• 0 1
( NUM_COLUMN * length(VARCHAR2_COLUMN)

• PL/SQL

• SYSDATE USERENV TO_DATE UID USER LEVEL ROWNUM

•

•

•

HASH IS

1

parallel_clause
PARALLEL 4-462

CACHE
LRU

NOCACHE
LRU
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CREATE CLUSTER
SQL

INSERT UPDATE

Oracle8 Server

 
CREATE CLUSTER

 

 

1

•

•

DML

CREATE INDEX 4-233

SQL Oracle
ROWID
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CREATE CLUSTER
 

Oracle

•

•

SQL Oracle

Oracle
I/O

Oracle HASHKEYS 1 0
HASH IS

Oracle HASHKEYS
NULL HASHKEYS-1 Oracle

HASHKEYS

Oracle SIZE

SIZE
Oracle SIZE

Oracle
1

Oracle

USER_CLUSTERS
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CREATE CLUSTER
KEY_SIZE

SIZE
1

SIZE

Oracle SIZE HASHKEYS
Oracle

Oracle8 Server

 
CREATE TABLE CLUSTER

1 32 4 5

PCTUSED PCTFREE INITRANS MAXTRANS
TABLESPACE STORAGE

1. DEPARTMENT_NUMBER 512
PERSONNEL

CREATE CLUSTER personnel 
    ( department_number NUMBER(2) ) 
    SIZE 512 
    STORAGE (INITIAL 100K NEXT 50K PCTINCREASE 10); 

EMP DEPT

CREATE TABLE emp 
    (empno NUMBER PRIMARY KEY, 
     ename VARCHAR2(10) NOT NULL 
                             CHECK (ename = UPPER(ename)), 
     job VARCHAR2(9), 
     mgr NUMBER REFERENCES scott.emp(empno), 
     hiredate DATE CHECK (hiredate >= SYSDATE), 
     sal NUMBER(10,2) CHECK (sal > 500), 
     comm NUMBER(9,0) DEFAULT NULL, 
     deptno NUMBER(2) NOT NULL ) 
     CLUSTER personnel (deptno); 
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CREATE CLUSTER
CREATE TABLE dept 
    (deptno NUMBER(2), 
     dname VARCHAR2(9), 
     loc VARCHAR2(9) )
     CLUSTER personnel (deptno); 

PERSONNEL

CREATE INDEX idx_personnel ON CLUSTER personnel;
 

EMP DEPT

2. DEPARTMENT_NUMBER 503
512 PERSONNEL

CREATE CLUSTER personnel
( department_number NUMBER )
SIZE 512 HASHKEYS 500 
    STORAGE (INITIAL 100K NEXT 50K PCTINCREASE 10); 

HASH IS Oracle

3. HOME_AREA_CODE HOME_PREFIX
PERSONNEL SQL

CREATE CLUSTER personnel 
    ( home_area_code NUMBER,
    home_prefix NUMBER ) 
    HASHKEYS 20
    HASH IS MOD(home_area_code + home_prefix, 101); 

 

CREATE INDEX 4-233

CREATE TABLE 4-303

4-123

STORAGE 4-518
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CREATE CONTROLFILE
CREATE CONTROLFILE 

 

•

•

• (REDO REDO
REDO

)

4-213
   

 
OSDBA

:
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CREATE CONTROLFILE
 

filespec: Filespec 4-428

REUSE CONTROL_FILES

DATABASE CREATE DATABASE
CREATE CONTROLFILE

SET DATABASE 8

LOGFILE REDO REDO
Filespec 4-428

filespec

CREATE  CONTROLFILE
REUSE SET

DATABASE database

LOGFILE
GROUP integer

filespec

,

RESETLOGS

NORESETLOGS

DATAFILE filespec

,

MAXLOGFILES integer

MAXLOGMEMBERS integer

MAXLOGHISTORY integer

MAXDATAFILES integer

MAXINSTANCES integer

ARCHIVELOG

NOARCHIVELOG
;
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CREATE CONTROLFILE
RESETLOGS LOGFILE LOGFILE
LOGFILE filespec SIZE

Oracle 1 REDO

RESETLOGS ALTERDATABASE

NORESETLOGS LOGFILE
LOGFILE

REDO
REDO

GROUP
GROUP

DATAFILE

Filespec 4-428
filespec

MAXLOGFILES REDO
REDO

REDO GROUP

REDO
LOG_FILES

MAXLOGMEMBERS REDO
REDO

1

MAXLOGHISTORY Oracle8 Parallel Server REDO
Oracle REDO

0
MAXINSTANCE

Parallel Server
Oracle

MAXDATAFILES CREATE DATABASE CREATE CONTROLFILE
MAXDATAFILES

DB_FILES
Oracle8

DB_FILES
4-212 Oracle8 Server SQL



CREATE CONTROLFILE
CREATE CONTROLFILE

CREATE CONTROLFILE

PARALLEL_SERVER

Oracle8 Server

. 

CREATE CONTROLFILE REUSE 
DATABASE orders_2 
LOGFILE GROUP 1 (’diskb:log1.log’, ’diskc:log1.log’) SIZE 50K, 
GROUP 2 (’diskb:log2.log’, ’diskc:log2.log’) SIZE 50K 
NORESETLOGS 
DATAFILE ’diska:dbone.dat’ SIZE 2M 
MAXLOGFILES 5 
MAXLOGHISTORY 100 
MAXDATAFILES 10 
MAXINSTANCES 2 
ARCHIVELOG; 

 
CREATE DATABASE 4-214

Filespec 4-428

MAXINSTANCES
INSTANCES 1

ARCHIVELOG REDO

NOARCHIVELOG ARCHIVELOG NOARCHIVELOG
NOARCHIVELOG ALTER 

DATABASE ARCHIVELOG NOARCHIVELOG
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CREATE DATABASE
CREATE DATABASE 

 

• REDO REDO

• REDO

• REDO

•

4-218

PARALLEL_SERVER

 
OSDBA

:
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CREATE DATABASE
 

CREATE  DATABASE
database

CONTROLFILE  REUSE

LOGFILE
GROUP integer

filespec

,

MAXLOGFILES integer

MAXLOGMEMBERS integer

MAXLOGHISTORY integer

MAXDATAFILES integer

MAXINSTANCES integer

ARCHIVELOG

NOARCHIVELOG

CHARACTER  SET charset

NATIONAL  CHARACTER  SET charset

DATAFILE filespec
autoextend_clause

,

;

AUTOEXTEND

OFF

ON
NEXT integer

K

M

MAXSIZE

UNLIMITED

integer

K

M

autoextend_clause  ::=
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CREATE DATABASE
   

database 8 ASCII
Oracle

ALTER DATABASE

2-43

 

CREATE DATABASE DB_NAME

CONTROLFILE REUSE CONTROL_FILES

MAXLOGFILES MAXLOGMEMBERS MAXLOGHISTORY MAXDATAFILES
MAXINSTANCES

CONTROL_FILES

LOGFILE REDO 1 filespec 1
REDO REDO

filespec Filespec 4-428
CREATE DATABASE REDO REDO
1

GROUP REDO 1
MAXLOGFILES GROUP

REDO
REDO

GROUP V$LOG

LOGFILE 2 REDO

MAXLOGFILES REDO
REDO

REDO
LOG_FILES
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CREATE DATABASE
MAXLOGMEMBERS REDO
REDO

1

MAXLOGHISTORY Parallel Server Oracle REDO

REDO 0
MAXINSTANCES

  Parallel Server Oracle

MAXDATAFILES CREATE DATABASE CREATE CONTROLFILE
MAXDATAFILES

DB_FILES
Oracle8

DB_FILES

MAXINSTANCES
INSTANCES 1

ARCHIVELOG REDO ARCHIVELOG
REDO

NOARCHIVELOG REDO NOARCHIVELOG
REDO

NOARCHIVELOG ALTER 
DATABASE ARCHIVELOG NOARCHIVELOG

CHARACTER SET
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CREATE DATABASE
1. 

JA16SJISFIXED

JA16EUCFIXED

JA16DBCSFIXED

Oracle8 Server

NATIONAL 
CHARACTER SET

NCHAR NCLOB NVARCHAR2

Oracle8 Server

DATAFILE 1 filespec
Filespec 4-428 SYSTEM

1

  SYSTEM 5MB

AUTOEXTEND

OFF NEXT
MAXSIZE 0( ) NEXT MAXSIZE

ALTER DATABASE AUTOEXTEND ALTER 
TABLESPACE AUTOEXTEND

ON

NEXT

K M KB MB
1

MAXSIZE

UNLIMITED
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CREATE DATABASE
CREATE DATABASE; 

2. 

CREATE DATABASE newtest 
CONTROLFILE REUSE 
LOGFILE
GROUP 1 (’diskb:log1.log’, ’diskc:log1.log’) SIZE 50K, 
GROUP 2 (’diskb:log2.log’, ’diskc:log2.log’) SIZE 50K 
MAXLOGFILES 5 
MAXLOGHISTORY 100 
DATAFILE ’diska:dbone.dat’ SIZE 2M 
MAXDATAFILES 10 
MAXINSTANCES 2 
ARCHIVELOG 
CHARACTER SET US7ASCII
NATIONAL CHARACTER SET JA16SJISFIXED
DATAFILE  
’disk1:df1.dbf’ AUTOEXTEND ON
’disk2:df2.dbf’ AUTOEXTEND ON NEXT 10M MAXSIZE UNLIMITED;

 
ALTER DATABASE 4-15

CREATE ROLLBACK SEGMENT 4-272

CREATE TABLESPACE 4-325
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CREATE DATABASE LINK
CREATE DATABASE LINK 

 

Oracle Oracle
 4-222

 
CREATE DATABASE LINK

CREATE 
PUBLIC DATABASE LINK Oracle

CREATE SESSION Oracle
Net8 Oracle

Oracle8
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CREATE DATABASE LINK
 
   

SHARED 1

Oracle8 Server

PUBLIC

dblink
2-

50  4-223

CONNECT TO

CREATE
SHARED PUBLIC

DATABASE  LINK dblink

CONNECT  TO

CURRENT_USER

user IDENTIFIED  BY password
authenticated_clause

authenticated_clause

USING ’ connect_string ’
;

AUTHENTICATED  BY user IDENTIFIED   BY password

authenticated_clause  ::=
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CREATE DATABASE LINK
dblink

RALPH.LINKTOSALES RALPH
LINKTOSALES

@dblink
SQL SELECT

Oracle

• DELETE 4-370

• INSERT 4-449

• LOCK TABLE 4-455

• UPDATE 4-536

PL/SQL
Oracle8 Server

1 OPEN_LINKS

CURRENT_USER
Oracle Security Server

 4-223

user IDENTIFIED 
BY password 

authenticated_clause

SHARED

USING ’connect string’
Net8 
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CREATE DATABASE LINK
CREATE USER 4-353
Oracle8 Server

CURRENT_USER

CURRENT_USER

(SCOTT ) SCOTT.P
JANE SCOTT.P SCOTT

1. 

CREATE DATABASE LINK sales.hq.acme.com
CONNECT TO CURRENT_USER
USING 'sales';

2. SALES.HQ.ACME.COM

CREATE DATABASE LINK sales.hq.acme.com 
CONNECT TO scott IDENTIFIED BY tiger 
USING ’sales’ 

SCOTT

SELECT *
FROM emp@sales.hq.acme.com 

DML

INSERT INTO accounts@sales.hq.acme.com(acc_no, acc_name, balance)
VALUES (5001, ’BOWER’, 2000) 
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CREATE DATABASE LINK
UPDATE accounts@sales.hq.acme.com 
SET balance = balance + 500 

DELETE FROM accounts@sales.hq.acme.com 
WHERE acc_name = ’BOWER’ 

SCOTT ADAM DEPT

SELECT *
FROM adams.dept@sales.hq.acme.com 

SCOTT ADAM DEPT

SCOTT EMP
EMP SCOTT EMP

CREATE SYNONYM emp 
FOR scott.emp@sales.hq.acme.com;

3. SALES.HQ.ACME.COM
’SALES’

TIGER SCOTT

CREATE SHARED PUBLIC DATABASE LINK sales.hq.acme.com 
CONNECT TO scott IDENTIFIED BY tiger 
AUTHENTICATED BY anupam IDENTIFIED BY bhide
USING ’sales’;

4. 

CREATE DATABASE LINK sales.hq.acme.com
CONNECT TO CURRENT_USER
USING ’sales’;

 
CREATE SYNONYM 4-299

CREATE USER 4-353

DELETE 4-370
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CREATE DATABASE LINK
INSERT 4-449

LOCK TABLE 4-455

SELECT 4-486

UPDATE 4-536

PL/SQL

Oracle8 Server
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CREATE DIRECTORY
CREATE DIRECTORY

CREATE DIRECTORY
BFILE

CREATE ANY DIRECTORY

Oracle

OR REPLACE

directory directory 30

 4-227

  

/

CREATE
OR  REPLACE

DIRECTORY directory AS ’ path_name ’ ;
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CREATE DIRECTORY
LOB(BFILE)
PL/SQL OCI

BFILE

Oracle BFILE BFILE
 

1

BFILE
READ

READ DBA

2
SCOTT

READ
Oracle

. /PRIVATE1/LOB/FILES
BFILE

BFILE_DIR

CREATE OR REPLACE DIRECTORY bfile_dir AS ’/private1/LOB/files’;

DROP DIRECTORY 4-384

GRANT( ) 4-432

(LOB) 2-14

’path_name’
/

4-227



CREATE FUNCTION
CREATE FUNCTION

 

PL/SQL

SQL
CREATE PROCEDURE 4-255

4-231

SQL PL/SQL
(3GL)

PL/SQL

CREATE FUNCTION

CREATE PACKAGE 4-246

PL/SQL

 
SYS SQL

DBMSSTDX.SQL

CREATE PROCEDURE
CREATE ANY PROCEDURE

EXECUTE

PL/SQL Oracle
PL/SQL

 Oracle CREATE FUNCTION
END-EXEC SQL
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CREATE FUNCTION
 external_body::=

CREATE
OR  REPLACE

FUNCTION
schema .

function

( argument

IN

OUT

IN  OUT
datatype

,

)

RETURN datatype
IS

AS

pl/sql_subprogram_body

external_body
;

EXTERNAL LIBRARY library_name
NAME external_procedure_name

LANGUAGE language_name
CALLING STANDARD

C

PASCAL

WITH CONTEXT PARAMETERS ( external_parameter

,

)
;

CONTEXT

parameter_name
property

RETURN property

BY  REF external_type

external_parameter  ::=
4-229



CREATE FUNCTION
OR REPLACE

ALTER FUNCTION 4-26

schema schema

function

argument

IN

OUT

IN OUT

datatype PL/SQL

Oracle

RETURN datatype  
PL/SQL

Oracle
PL/SQL PL/

SQL 

INDICATOR

LENGTH

MAXLEN

CHARSETID

CHARSETFORM

property  ::=
4-230 Oracle8 Server SQL



CREATE FUNCTION
1. GET_BAL

CREATE FUNCTION get_bal(acc_no IN NUMBER) 
RETURN NUMBER 
IS 
acc_bal NUMBER(11,2); 
BEGIN 
SELECT balance 
INTO acc_bal 
FROM accounts 
WHERE account_id = acc_no; 

pl/sql_subprogram_
body

PL/SQL PL/SQL PL/SQL

external_body_
clause

AS EXTERNAL 3GL AS EXTERNAL
PL/SQL

LIBRARY EXECUTE
CREATE LIBRARY 4-244

library_name PL/SQL library_name /

NAME external_
function_name

external_function_name /

PL/SQL

LANGUAGE 3GL C
C

CALLING 
STANDARD

(C Pascal)
C

WITH CONTEXT  

WITH CONTEXT PL/SQL

PARAMETERS

PL/SQL
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CREATE FUNCTION
RETURN(acc_bal); 
END;

GET_BAL

ACC_NO
ACC_NO NUMBER

CREATE FUNCTION RETURN
NUMBER

SELECT ACCOUNTS ACC_NO
BALANCE RETURN

SQL

SELECT get_bal(100) FROM DUAL;

2. C C_GET_VAL PL/SQL
GET_VAL

CREATE FUNCTION get_val
( x_val IN BINARY_INTEGER,
y_val IN BINARY_INTEGER,
image IN LONG RAW )
RETURN BINARY_INTEGER AS EXTERNAL LIBRARY c_utils
NAME "c_get_val"
LANGUAGE C;

 
ALTER FUNCTION 4-26

CREATE LIBRARY 4-244

CREATE PACKAGE 4-246

CREATE PACKAGE BODY 4-250

CREATE PROCEDURE 4-255

DROP FUNCTION 4-385

PL/SQL
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CREATE INDEX
CREATE INDEX 

 

• 1

• 1

•

4-238

 

•

• INDEX

• CREATE ANY INDEX

CREATE ANY INDEX

UNLIMITED TABLESPACE

4-239

: Oracle 
Object Option
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CREATE INDEX
CREATE

UNIQUE

BITMAP
INDEX

schema.
index

ON

schema.
table ( column

ASC

DESC

,

)

CLUSTER
schema.

cluster

global_index_clause

local_index_clause

parallel_clause

index_physical_attributes_clause

LOGGING

NOLOGGING

TABLESPACE
tablespace

DEFAULT

NOSORT

REVERSE
;

GLOBAL PARTITION  BY  RANGE ( column_list ) ( global_partition_clause

,

)

global_index_clause  ::=
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CREATE INDEX
parallel_clause:PARALLEL 4-462

storage_clause:STORAGE 4-518

LOCAL
( PARTITION

partition_name

index_physical_attributes_clause

TABLESPACE tablespace

LOGGING

NOLOGGING

,

)

local_index_clause  ::=

PARTITION
partition_name

global_partition_clause  ::=

VALUES  LESS  THAN ( value_list )

index_physical_attributes_clause

TABLESPACE tablespace

LOGGING

NOLOGGING

PCTFREE integer

INITRANS integer

MAXTRANS integer

storage_clause

index_physical_attributes_clause  ::=
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CREATE INDEX
UNIQUE

LOCAL

BITMAP index B*
4-242

 

UNIQUE BITMAP

schema schema

index 4-239
index

table table schema

LOCAL table

column 32
LONG LONG RAW 4-239

NESTED_
TABLE_ID

4-242

NULL 4-241

ASC / DESC DB2

CLUSTER cluster schema

4-241
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CREATE INDEX
index_physical_
attributes_clause

INITRANS MAXTRANS PCTFREE
CREATE TABLE 4-303

PCTFREE

storage_clause STORAGE 4-518

TABLESPACE

DEFAULT

NOSORT Oracle
REVERSE

NOSORT 4-240

REVERSE ROWID NOSORT

LOGGING /
NOLOGGING

REDO (LOGGING) (NOLOGGING)
(SQL*Loader)

INSERT LOGGING

PARTITION LOGGING/NOLOGGING CREATE
ALTER TABLE ADD PARTITION

NOLOGGING

NOLOGGING REDO

NOLOGGING

ARCHIVELOG LOGGING
NOLOGGING
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CREATE INDEX
1

[NO]LOGGING
 

LOGGING DML NOLOGGING 4-240
Oracle8 Server Oracle8 Parallel Server

GLOBAL

PARTITION BY 
RANGE

column_list
LOCAL

(column_list) column_list

column_list 32 ROWID ROWID

LOCAL table
Oracle

LOCAL

PARTITION 
partition_name LOCAL

partition_name partition_name
SYS_Pn.

partition_name

SYS_Pn

 4-241

VALUES LESS 
THAN (value_list) value_list PARTITION BY RANGE column_list

value_list MAXVALUE

parallel_clause PARALLEL 4-462
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CREATE INDEX
•  

•  

UNIQUE
UNIQUE

Oracle UNIQUE

UNIQUE CREATE TABLE ... AS SELECT
UNIQUE

NULL NULL
1 NULL

UNIQUE
NULL NULL

NULL

 
32

IDX1
TAB1 A B C( A B C)

Oracle A B C A B
A B C
IDX1 B C

 
1

: LOB REF
SCOPE

REF
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CREATE INDEX
CREATE INDEX emp_idx1 ON emp (ename, job);
CREATE INDEX emp_idx2 ON emp (job, ename);

1

5 1

NOSORT  
NOSORT

NOSORT

NOSORT

NOSORT
Oracle

NOSORT
NOSORT

NOSORT CREATE INDEX
Oracle

NOSORT CREATE INDEX

NOLOGGING
NOLOGGING

Oracle8 Server Oracle8 
Server

. 

CREATE INDEX i_loc
ON big_table (akey)
NOSORT
NOLOGGING
PARALLEL (DEGREE 5);
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CREATE INDEX
NULL 
NULL

. 

SELECT ename 
FROM emp 
WHERE comm IS NULL; 

COMM

 
Oracle

. EMPLOYEE

CREATE INDEX ic_emp 
ON CLUSTER employee 

2
2

3

. STOCK_XACTIONS STOCK_IX 2
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CREATE INDEX
CREATE INDEX stock_ix ON stock_xactions
  (stock_symbol, stock_series)
   GLOBAL PARTITION BY RANGE (stock_symbol)
     (PARTITION VALUES LESS THAN (’N’) TABLESPACE ts3,
      PARTITION VALUES LESS THAN (MAXVALUE) TABLESPACE ts4);

ROWID
ROWID

ROWID

Oracle8 Server
Oracle8 Server

. 4

CREATE BITMAP INDEX partno_ix
ON lineitem(partno)
TABLESPACE ts1
LOCAL (PARTITION quarter1 TABLESPACE ts2,
PARTITION quarter2 STORAGE (INITIAL 10K NEXT 2K),
PARTITION quarter3 TABLESPACE ts2,
PARTITION quarter4);

h

NESTED_TABLE_ID

NESTED_TABLE_ID UNIQUE

. UNIQUE UNIQ_PROJ_INDX NESTED_PROJECT_TABLE
NESTED_TABLE_ID

PROJS_MANAGED

CREATE TYPE proj_table_type AS TABLE OF proj_type;

CREATE TABLE employee ( emp_num NUMBER, emp_name CHAR(31),
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CREATE INDEX
projs_managed proj_table_type )
NESTED TABLE projs_managed STORE AS nested_project_table;

CREATE UNIQUE INDEX uniq_proj_indx
ON nested_project_table ( NESTED_TABLE_ID, proj_num);

 
ALTER INDEX 4-28

CREATE TABLE 4-303

4-123

DROP INDEX 4-387

CONSTRAINT 4-185

STORAGE 4-518
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CREATE LIBRARY
CREATE LIBRARY 

SQL PL/SQL 3
(3GL)

CREATE 
LIBRARY 4-245

CREATE ANY LIBRARY
EXECUTE

CREATE LIBRARY

filespec: Filespec 4-428

OR REPLACE

libname SQL PL/SQL 3GL

’ filespec’ (’) ’ filespec’ PL/SQL

’ filespec’ PL/SQL

CREATE
OR  REPLACE

LIBRARY
schema .

libname
IS

AS
’ filespec ’ ;
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CREATE LIBRARY
1. EXT_LIB

CREATE LIBRARY ext_lib AS ’/OR/lib/ext_lib.so’;

2. EXT_LIB

CREATE OR REPLACE ext_lib IS ’/OR/newlib/ext_lib.so’;

CREATE FUNCTION 4-228

CREATE PROCEDURE 4-255

PL/SQL
4-245



CREATE PACKAGE
CREATE PACKAGE 

 

 
SYS SQL DBMSSTDX.SQL

CREATE PROCEDURE
CREATE ANY PROCEDURE

Oracle CREATE PACKAGE
END-EXEC SQL

PL/SQL

OR REPLACE

ALTER PROCEDURE 4-41

schema schema

CREATE
OR  REPLACE

PACKAGE
schema .

package
IS

AS
pl/sql_package_spec ;
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CREATE PACKAGE
•

•

•

• Oracle

•

•

Oracle8 Server

 
2

1. CREATE PACKAGE  

2. CREATE PACKAGE BODY

•

•

package 4-247

pl/sql_package_spec
PL/SQL PL/SQL

PL/SQL
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CREATE PACKAGE
CREATE PACKAGE BODY 4-250

 
Oracle

Oracle

. SQL EMP_MGMT

CREATE PACKAGE emp_mgmt AS 
   FUNCTION hire(ename VARCHAR2, job VARCHAR2, mgr NUMBER,
                 sal NUMBER, comm NUMBER, deptno NUMBER) 
      RETURN NUMBER; 
   FUNCTION create_dept(dname VARCHAR2, loc VARCHAR2) 
      RETURN NUMBER; 
   PROCEDURE remove_emp(empno NUMBER); 
   PROCEDURE remove_dept(deptno NUMBER); 
   PROCEDURE increase_sal(empno NUMBER, sal_incr NUMBER); 
   PROCEDURE increase_comm(empno NUMBER, comm_incr NUMBER); 
      no_comm EXCEPTION; 
      no_sal EXCEPTION; 
END emp_mgmt;

EMP_MGMT

• HIRE CREATE_DEPT  

• REMOVE_EMP REMOVE_DEPT INCREASE_SAL INCREASE_COMM

• NO_COMM NO_SAL  

EMP_MGMT
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CREATE PACKAGE
CREATE PACKAGE BODY CREATE PACKAGE BODY 4-250

 
ALTER PACKAGE 4-38

CREATE FUNCTION 4-228

CREATE PROCEDURE 4-255

CREATE PACKAGE BODY 4-250

DROP PACKAGE 4-389
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CREATE PACKAGE BODY
CREATE PACKAGE BODY 

 

CREATE PACKAGE 4-246 4-251

 
SYS SQL DBMSSTDX.SQL

CREATE PROCEDURE
CREATE ANY PROCEDURE

Oracle CREATE PACKAGE BODY
END-EXEC SQL

PL/SQL
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CREATE PACKAGE BODY
   

. SQL EMP_MGMT

CREATE PACKAGE BODY emp_mgmt AS 
   tot_emps  NUMBER; 
   tot_depts NUMBER;

FUNCTION hire
   (ename VARCHAR2, 
    job VARCHAR2, 
    mgr NUMBER,
    sal NUMBER, 
    comm NUMBER, 
    deptno NUMBER)

OR REPLACE

ALTER 
PACKAGE 4-38

schema schema

package

pl/sql_package_
body PL/SQL PL/SQL

PL/SQL

CREATE
OR REPLACE

PACKAGE  BODY
schema.

package

IS

AS
pl_sql_package_body ;
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CREATE PACKAGE BODY
RETURN NUMBER IS
   new_empno NUMBER(4);
BEGIN
   SELECT empseq.NEXTVAL
      INTO new_empno
      FROM DUAL;
   INSERT INTO emp
      VALUES (new_empno, ename, job, mgr, sal, comm, deptno, 
         tot_emps := tot_emps + 1;
   RETURN(new_empno);
END;

FUNCTION create_dept(dname VARCHAR2, loc VARCHAR2)
   RETURN NUMBER IS
      new_deptno NUMBER(4);
   BEGIN
      SELECT deptseq.NEXTVAL
         INTO new_deptno
         FROM dual;
      INSERT INTO dept
         VALUES (new_deptno, dname, loc);
            tot_depts := tot_depts + 1;
      RETURN(new_deptno);
   END;

PROCEDURE remove_emp(empno NUMBER) IS
   BEGIN
      DELETE FROM emp
      WHERE emp.empno = remove_emp.empno;
         tot_emps := tot_emps - 1;
   END;

PROCEDURE remove_dept(deptno NUMBER) IS 
   BEGIN 
      DELETE FROM dept 
      WHERE dept.deptno = remove_dept.deptno; 
         tot_depts := tot_depts - 1; 
      SELECT COUNT(*) 
         INTO tot_emps 
         FROM emp;
         /* In case Oracle deleted employees from the EMP table
         to enforce referential integrity constraints, reset
         the value of the variable TOT_EMPS to the total
         number of employees in the EMP table. */ 
   END;
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CREATE PACKAGE BODY
PROCEDURE increase_sal(empno NUMBER, sal_incr NUMBER) IS 
   curr_sal NUMBER(7,2); 
   BEGIN 
      SELECT sal 
      INTO curr_sal 
      FROM emp 
      WHERE emp.empno = increase_sal.empno; 
      IF curr_sal IS NULL 
         THEN RAISE no_sal; 
      ELSE 
         UPDATE emp 
         SET sal = sal + sal_incr 
         WHERE empno = empno; 
      END IF; 
   END;

PROCEDURE increase_comm(empno NUMBER, comm_incr NUMBER) IS
      curr_comm NUMBER(7,2);
   BEGIN
      SELECT comm
      INTO curr_comm
      FROM emp
      WHERE emp.empno = increase_comm.empno
      IF curr_comm IS NULL
         THEN RAISE no_comm;
      ELSE 
         UPDATE emp
         SET comm = comm + comm_incr;
      END IF;
   END;

END emp_mgmt; 

CREATE PACKAGE

• HIRE CREATE_DEPT  

• REMOVE_EMP REMOVE_DEPT INCREASE_SAL INCREASE_COMM
 

INCREASE_COMM
EMP_MGMT INCREASE_ALL_COMMS
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CREATE PACKAGE BODY
Oracle
HIRE

INCREASE_ALL_COMMS

 
TOT_EMPS TOT_DEPTS

TOT_DEPTS
CREATE_DEPT

CREATE_DEPT TOT_DEPTS

 
ALTER PACKAGE 4-38

CREATE FUNCTION 4-228

CREATE PROCEDURE 4-255

CREATE PACKAGE 4-246

DROP PACKAGE 4-389
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CREATE PROCEDURE
CREATE PROCEDURE

 

PL/SQL
SQL PL/SQL

(3GL)
PL/SQL

 4-258

PL/SQL

 
SYS SQL DBMSSTDX.SQL

CREATE PROCEDURE
CREATE ANY 

PROCEDURE
ALTER ANY PROCEDURE

EXECUTE
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CREATE PROCEDURE
CREATE
OR  REPLACE

PROCEDURE
schema .

procedure

( argument

IN

OUT

IN_OUT
datatype

,

)

IS

AS

pl/sql_subprogram_body

external_body
;

LANGUAGE language_name
CALLING  STANDARD

C

PASCAL

EXTERNAL  LIBRARY library_name
NAME external_procedure_name

external_body  ::=

WITH  CONTEXT PARAMETERS ( external_parameter

,

)
;

CONTEXT

parameter_name
property

RETURN property

BY  REF external_type

external_parameter  ::=
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CREATE PROCEDURE
   

OR REPLACE

ALTER 
PROCEDURE 4-41

schema schema

procedure

argument

IN

OUT

IN OUT

IN OUT IN OUT IN

datatype PL/SQL
PL/SQL PL/SQL

VARCHAR2(10) VARCHAR2 Oracle

INDICATOR

LENGTH

MAXLEN

CHARSETID

CHARSETFORM

property  ::=
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CREATE PROCEDURE
PL/SQL

CREATE FUNCTION
4-228

PL/SQL SQL Ada C
PL/SQL CREATE PROCEDURE

SQL

IS pl/sql_
subprogram_body

PL/SQL PL/SQL
PL/SQL PL/SQL

AS external_body 3GL AS 
external_body PL/SQL

LIBRARY
EXECUTE CREATE LIBRARY 4-244

library_name PL/SQL library_name /

NAME external_
procedure_name

external_procedure_nam
/

PL/SQL

LANGUAGE 3GL C
C

CALLING 
STANDARD

(C PASCAL)
C

WITH CONTEXT

WITH CONTEXT
PL/SQL

PARAMETERS

PL/SQL 

Oracle CREATE PROCEDURE END-EXEC
SQL
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CREATE PROCEDURE
Oracle8 Server

CREATE PROCEDURE

CREATE FUNCTION 4-228

1. SAM CREDIT

CREATE PROCEDURE sam.credit (acc_no IN NUMBER, amount IN NUMBER) 
AS BEGIN 
UPDATE accounts 
SET balance = balance + amount 
WHERE account_id = acc_no; 
END;

CREDIT

UPDATE ACC_NO
ACCOUNTS BALANCE AMOUNT

2. C_FIND_ROOT
FIND_ROOT BY REF

CREATE PROCEDURE
( x IN REAL ) AS
EXTERNAL
EXTERNAL
LIBRARY c_utils
NAME "c_find_root"
PARAMETERS
( x BY REF );

PL/SQL

 
ALTER PROCEDURE 4-41

ACC_NO
NUMBER

AMOUNT NUMBER
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CREATE PROCEDURE
CREATE FUNCTION 4-228

CREATE LIBRARY 4-244

CREATE PACKAGE 4-246

DROP PROCEDURE 4-391

PL/SQL
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CREATE PROFILE
CREATE PROFILE 

 

 
CREATE PROFILE
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CREATE PROFILE
   

profile  4-264

SESSIONS_PER_USER

CPU_PER_SESSION

CPU_PER_CALL

CONNECT_TIME

IDLE_TIME

LOGICAL_READS_PER_SESSION

LOGICAL_READS_PER_CALL

COMPOSITE_LIMIT

integer

UNLIMITED

DEFAULT

PRIVATE_SGA integer

K

M

UNLIMITED

DEFAULT

FAILED_LOGIN_ATTEMPTS

PASSWORD_LIFE_TIME

PASSWORD_REUSE_TIME

PASSWORD_REUSE_MAX

PASSWORD_LOCK_TIME

PASSWORD_GRACE_TIME

integer

UNLIMITED

DEFAULT

PASSWORD_VERIFY_FUNCTION

function

NULL

DEFAULT

;CREATE PROFILE profile LIMIT
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CREATE PROFILE
SESSIONS_PER_USER 1

CPU_PER_SESSION 1 CPU 100 1

CPU_PER_CALL 1 CPU
100 1

CONNECT_TIME 1

IDLE_TIME

LOGICAL_READS_PER_
SESSION

1

LOGICAL_READS_PER_CALL SQL

PRIVATE_SGA 1 (SGA)
K M

KB MB
SGA

SQL PL/SQL
SQL PL/SQL

FAILED_LOGIN_ATTEMPTS

PASSWORD_LIFE_TIME

4-264

PASSWORD_REUSE_TIME PASSWORD_REUSE_
TIME PASSWORD_REUSE_MAX UNLIMITED

PASSWORD_REUSE_MAX
PASSWORD_REUSE_MAX PASSWORD_REUSE_
TIME UNLIMITED

PASSWORD_LOCK_TIME

PASSWORD_GRACE_TIME

PASSWORD_VERIFY_
FUNCTION

PL/SQL CREATE PROFILE
Oracle

function
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CREATE PROFILE
 

1 1
Oracle

• CONNECT_TIME IDLE_TIME

Oracle

•

• 1

x/y. 
1 1/24 1 1/1440

Oracle8 Server

NULL

DEFAULT

COMPOSITE_LIMIT 1 Oracle
CPU_PER_SESSION CONNECT_TIME

LOGICAL_READS_PER_SESSION PRIVATE_SGA

ALTER RESOURCE COST 4-48

UNLIMITED

DEFAULT
DEFAULT

DEFAULT  4-265
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CREATE PROFILE
2

• RESOURCE_LIMIT

• ALTER SYSTEM ALTER SYSTEM 4-88

1. CREATE PROFILE

2. CREATE USER ALTER USER

Oracle

DEFAULT  
Oracle DEFAULT

ALTER PROFILE

DEFAULT

DEFAULT
DEFAULT

1. SYSTEM_MANAGER

CREATE PROFILE system_manager 
LIMIT SESSIONS_PER_USER UNLIMITED 
CPU_PER_SESSION UNLIMITED 
CPU_PER_CALL 3000 
CONNECT_TIME 45 
LOGICAL_READS_PER_SESSION DEFAULT 
LOGICAL_READS_PER_CALL 1000 
PRIVATE SGA 15K 
COMPOSITE_LIMIT 5000000; 
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CREATE PROFILE
SYSTEM_MANAGER

•

• 1 CPU

• 1 CPU 30

• 1 45

• 1 DEFAULT

• 1
1000

• 1 SGA 15KB

• 1 500
ALTER RESOURCE COST

• SYSTEM_MANAGER IDLE_TIME
DEFAULT

2. PROF

CREATE PROFILE prof
  LIMIT PASSWORD_REUSE_MAX DEFAULT
        PASSWORD_REUSE_TIME UNLIMITED;

3. MYPROFILE

CREATE PROFILE myprofile LIMIT
FAILED_LOGIN_ATTEMPTS 5
PASSWORD_LIFE_TIME 60
PASSWORD_REUSE_TIME 60
PASSWORD_REUSE_MAX UNLIMITED
PASSWORD_VERIFY_FUNCTION verify_function
PASSWORD_LOCK_TIME 1/24
PASSWORD_GRACE_TIME 10;

 
ALTER PROFILE 4-43
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CREATE PROFILE
ALTER RESOURCE COST 4-48

ALTER SYSTEM 4-88

ALTER USER 4-148

DROP PROFILE 4-393
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CREATE ROLE
CREATE ROLE 

 

4-269

Oracle8 Server

 
CREATE ROLE

 

role
1

Oracle 4-269

NOT IDENTIFIED

IDENTIFIED SET ROLE

BY  password Oracle

EXTERNALLY

CREATE  ROLE role

NOT  IDENTIFIED

IDENTIFIED

BY password

EXTERNALLY

GLOBALLY
;
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CREATE ROLE
 

ALTER USER 4-148

GRANT

ADMIN OPTION ADMIN OPTION

•

•

•

•

Oracle
SQL

• CONNECT 

• RESOURCE 

Oracle 
Security Server

GLOBALLY SET ROLE
Oracle Security Service

NOT IDENTIFIED IDENTIFIED NOT IDENTIFIED

: IDENTIFIED GLOBALLY
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CREATE ROLE
• DBA 

• EXP_FULL_DATABASE 

• IMP_FULL_DATABASE 

• DELETE_CATALOG_ROLE

• EXECUTE_CATALOG_ROLE

• SELECT_CATALOG_ROLE

CONNECT RESOURCE DBA Oracle

Oracle

SELECT_CATALOG_ROLE EXECUTE_CATALOG_ROLE DELETE_
CATALOG_ROLE

Oracle8 Server

EXP_FULL_DATABASE IMP_FULL_DATABASE /

Oracle
OSOPER OSDBA

1. VENDOR

CREATE ROLE vendor IDENTIFIED GLOBALLY;

2. TELLER

CREATE ROLE teller 
IDENTIFIED BY cashflow; 

TELLER CASHFLOW SET 
ROLE

 
ALTER ROLE 4-51

DROP ROLE 4-394

GRANT( ) 4-432
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CREATE ROLE
REVOKE( ) 4-472

SET ROLE 4-511
4-271



CREATE ROLLBACK SEGMENT
CREATE ROLLBACK SEGMENT 

 

Oracle

 
CREATE ROLLBACK SEGMENT

UNLIMITED TABLESPACE

storage_clause: STORAGE 4-518

PUBLIC

ROLLBACK_SEGMENTS

rollback_segment

TABLESPACE
SYSTEM 4-273

CREATE
PUBLIC

ROLLBACK SEGMENT rollback_segment

TABLESPACE tablespace

storage_clause
;
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CREATE ROLLBACK SEGMENT
Oracle

• ALTER ROLLBACK SEGMENT  

• ROLLBACK_SEGMENTS  

Oracle8 Server

1

 . 

CREATE ROLLBACK SEGMENT rbs_2
TABLESPACE system; 

CREATE ROLLBACK SEGMENT rbs_2

storage_clause STORAGE 4-518

:  storage_clause PCTINCREASE CREATE ROLLBACK SEGMENT

OPTIMAL STORAGE
K M KB MB

Oracle

OPTIMAL

NULL

MINEXTENTS INITIAL NEXT
1

4-273



CREATE ROLLBACK SEGMENT
TABLESPACE system
STORAGE
( INITIAL 10 K
  NEXT 10 K
  MAXEXTENTS UNLMIITED); 

 
CREATE TABLESPACE 4-325

CREATE TABLESPACE 4-325

ALTER ROLLBACK SEGMENT 4-53

DROP ROLLBACK SEGMENT 4-395

STORAGE 4-518
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CREATE SCHEMA
CREATE SCHEMA 

 

4-275

 
CREATE SCHEMA CREATE TABLE CREATE VIEW GRANT

CREATE SCHEMA

   

CREATE SCHEMA
(DDL) CREATE SCHEMA

schema Oracle

CREATE TABLE 
command

CREATE SCHEMA CREATE TABLE CREATE 
TABLE 4-303

CREATE VIEW 
command

CREATE SCHEMA CREATE VIEW CREATE 
VIEW 4-359

GRANT command CREATE SCHEMA GRANT
GRANT( ) 4-442

CREATE SCHEMA Oracle SQL

CREATE SCHEMA AUTHORIZATION schema

CREATE TABLE command

CREATE VIEW command

GRANT command

;

4-275



CREATE SCHEMA
1

CREATE SCHEMA SQL Tool
SQL*Plus Server Manager CREATE SCHEMA

(;) CREATE SCHEMA

CREATE TABLE CREATE VIEW GRANT

• CREATE VIEW CREATE TABLE

• CREATE TABLE CREATE TABLE

• GRANT CREATE TABLE CREATE VIEW

CREATE SCHEMA

• CREATE VIEW CREATE SCHEMA

• GRANT

. BLAIR BLAIR SOX
RED_SOX WAITES RED_SOX

SELECT

CREATE SCHEMA AUTHORIZATION blair 
CREATE TABLE sox 
(color VARCHAR2(10) PRIMARY KEY, quantity NUMBER) 
CREATE VIEW red_sox 
AS SELECT color, quantity FROM sox WHERE color = ’RED’ 
GRANT select ON red_sox TO waites; 

CREATE TABLE 4-303

: CREATE TABLE CREATE INDEX CREATE CLUSTER
CREATE SCHEMA PARALLEL
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CREATE SCHEMA
CREATE VIEW 4-359

GRANT( ) 4-442
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CREATE SEQUENCE
CREATE SEQUENCE 

 
1

4-280 4-281
4-282

 
CREATE SEQUENCE

CREATE ANY SEQUENCE
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CREATE SEQUENCE
   

schema schema

sequence

INCREMENT BY 0
28 MAXVALUE

MINVALUE

1 4-281

START WITH

28

MAXVALUE 28 MAXVALUE START 
WITH MINVALUE

NOMAXVALUE 10^27 -1

CREATE  SEQUENCE
schema.

sequence

INCREMENT  BY

START  WITH
integer

MAXVALUE integer

NOMAXVALUE

MINVALUE integer

NOMINVALUE

CYCLE

NOCYCLE

CACHE integer

NOCACHE

ORDER

NOORDER
;
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CREATE SEQUENCE
 

Oracle

1 1 Oracle

MINVALUE 28 MINVALUE START 
WITH MAXVALUE

NOMINVALUE 1 -(10^26)

CYCLE

NOCYCLE

CACHE
28 2

CACHE

(CEIL (MAXVALUE-MINVALUE)) / ABS(INCREMENT)

4-281

NOCACHE

CACHE NOCACHE 20

ORDER

NOORDER

ORDER NOORDER NOORDER
ORDER Oracle
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CREATE SEQUENCE
2

1

 
1 1

INCREMENT BY -1
-1 1

 

•

•

•

MAXVALUE
NOMAXVALUE MINVALUE

NOMINVALUE

MAXVALUE
MINVALUE NOCYCLE

MAXVALUE
MINVALUE CYCLE

MINVALUE NOMINVALUE( 1)

START WITH

 
1 CACHE
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CREATE SEQUENCE
CACHE

CACHE

CACHE 20

SQL

2-30

. ESEQ

CREATE SEQUENCE eseq 
  INCREMENT BY 10  

ESEQ.NEXTVAL 1 11
10

 
ALTER SEQUENCE 4-56

DROP SEQUENCE 4-397

CURRVAL ���������	
��

NEXTVAL ���������	����	
��
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CREATE SNAPSHOT
CREATE SNAPSHOT 

 
1

 

 

• CREATE SNAPSHOT
CREATE TABLE CREATE VIEW

• CREATE ANY 
SNAPSHOT

•

UNLIMITED TABLESPACE

•

•
PRIMARY KEY

•

1 1
1

CREATE 
TABLE 4-303 CREATE VIEW 4-359 CREATE INDEX 4-233

Oracle8 Server
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CREATE SNAPSHOT
CREATE SNAPSHOT
schema.

snapshot

physical_attributes_clause

TABLESPACE tablespace

LOB_storage_clause

LOGGING

NOLOGGING

CACHE

NOCACHE

CLUSTER cluster ( column

,

)

table_partition_clause parallel_clause

USING INDEX

index_physical_attributes_clause

TABLESPACE tablespace
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CREATE SNAPSHOT
physical_attributes_clause:ALTER TABLE 4-105 ����

parallel_clause: PARALLEL 4-462

index_physical_attributes_clause:ALTER INDEX 4-28

select_command:SELECT 4-486

LOB_storage_clause:CREATE TABLE 4-303

table_partition_clause:CREATE TABLE 4-303

   

schema schema

FOR UPDATE
AS select_command ;

REFRESH

FAST

COMPLETE

FORCE

START WITH date

NEXT date

WITH
PRIMARY KEY

ROWID

USING

DEFAULT

MASTER

LOCAL
ROLLBACK SEGMENT

MASTER

LOCAL
ROLLBACK SEGMENT rollback_segment
4-285



CREATE SNAPSHOT
snapshot Oracle

19 Oracle
30

4-288

physical_attributes_
clause

PCTFREE PCTUSED INITRANS MAXTRANS USING INDEX
INITRANS MAXTRANS

Oracle

PCTFREE PCTUSED INITRANS MAXTRANS CREATE TABLE
4-303 STORAGE STORAGE 4-518

TABLESPACE

LOB_storage_clauseLOB LOB CREATE TABLE
4-303

STORAGE

CLUSTER
CLUSTER physical_attributes_

clause TABLESPACE

table_partition_
clause CREATE TABLE 4-303

4-293

USING INDEX
physical_attributes_clause

USING 
ROLLBACK 
SEGMENT

rollback_segment

DEFAULT

MASTER

LOCAL
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CREATE SNAPSHOT
MASTER LOCAL LOCAL
rollback_segment Oracle

DEFAULT rollback_segment
4-291

REFRESH Oracle

FAST

COMPLETE

FORCE

Oracle

FAST COMPLETE FORCE FORCE
4-289

START WITH

NEXT

START WITH NEXT START WITH
Oracle NEXT

START WITH NEXT
START WITH NEXT

REFRESH

WITH PRIMARY 
KEY 

   

WITH ROWID ROWID

ROWID Oracle7 7.3

WITH PRIMARY KEY WITH ROWID
ROWID 4-292

FOR UPDATE
Oracle8 Server
4-287



CREATE SNAPSHOT
1
 

SYS SELECT FROM

FROM
4-362

(CREATE VIEW )

LONG

Oracle8 Server

 
2

1

Oracle8 Server

(select_command_clause)

• GROUP BY

• CONNECT BY

•

•

•

AS select_command
SQL

4-288
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CREATE SNAPSHOT
1

 

CREATE SNAPSHOT REFRESH

ALTER SNAPSHOT REFRESH
DBMS_SNAPSHOT.REFRESH()

 
REFRESH FAST COMPLETE

. 

CREATE SNAPSHOT LOG 4-294

•  

•  

•
 

1

. 
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CREATE SNAPSHOT
REFRESH FORCE

. SCOTT
EMP_SF

CREATE SNAPSHOT emp_sf 
PCTFREE 5 PCTUSED 60 
TABLESPACE users 
STORAGE INITIAL 50K NEXT 50K
REFRESH FAST NEXT sysdate + 7 
AS 
SELECT * FROM scott.emp@ny;

START WITH SYSDATE
NEXT

7 7

Oracle

 

1. CREATE SNAPSHOT REFRESH START WITH NEXT

2. SNAPSHOT_REFRESH_PROCESSESSNAPSHOT_REFRESH_
INTERVAL SNAPSHOT_REFRESH_KEEP_CONNECTIONS

1

1

• NEXT

•
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CREATE SNAPSHOT
•

Oracle8 Server

. ALL_
EMPS

CREATE SNAPSHOT all_emps 
   PCTFREE 5 PCTUSED 60 
   TABLESPACE users 
   STORAGE INITIAL 50K NEXT 50K 
   USING INDEX STORAGE (INITIAL 25K NEXT 25K)
   REFRESH START WITH ROUND(SYSDATE + 1) + 11/24 
   NEXT NEXT_DAY(TRUNC(SYSDATE, ’MONDAY’) + 15/24 
AS 
   SELECT * FROM fran.emp@dallas 
      UNION
   SELECT * FROM marco.emp@balt; 

11:00
3:00

ALL_EMPS

• STORAGE 2 50KB

• 2 STORAGE (USING INDEX ) 2
25KB
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CREATE SNAPSHOT
CREATE SNAPSHOT ALTER SNAPSHOT
ALTER 

SNAPSHOT DEFAULT

. MASTER_SEG
SALE_EMP

SNAP_SEG SALE_EMP

CREATE SNAPSHOT sales_emp 
REFRESH FAST START WITH SYSDATE NEXT SYSDATE + 7
USING MASTER ROLLBACK SEGMENT master_seg 
LOCAL ROLLBACK SEGMENT snap_seg  
AS SELECT * FROM bar;  

DEFAULT

CREATE SNAPSHOT bogus 
REFRESH FAST START WITH SYSDATE NEXT SYSDATE + 7
USING DEFAULT ROLLBACK SEGMENT snap_seg 
AS SELECT * FROM faux; 

ROWID

•

•

WITH PRIMARY KEY

ROWID

WITH

1. HUMAN_GENOME

CREATE SNAPSHOT human_genome   

: ALTER SNAPSHOT DEFAULT
ALTER SNAPSHOT 4-76
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CREATE SNAPSHOT
   REFRESH FAST START WITH SYSDATE NEXT SYSDATE + 1/4096 
   WITH PRIMARY KEY 
AS SELECT * FROM genome_catalog; 

2. ROWID

CREATE SNAPSHOT emp_data WITH ROWID 
AS SELECT * FROM emp_table73; 

CREATE TABLE ALTER TABLE

• DROP PARTITION 

• TRUNCATE PARTITION 

• EXCHANGE PARTITION 

(DROP) (TRUNCATE)

 
ALTER SNAPSHOT 4-76

CREATE SNAPSHOT LOG 4-294

DROP SNAPSHOT 4-399

SELECT 4-486
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CREATE SNAPSHOT LOG
CREATE SNAPSHOT LOG 

 

Oracle

4-296

 

• CREATE TABLE

• CREATE 
ANY TABLE COMMENT ANY TABLE SELECT

SELECT ANY TABLE

Oracle8 Server
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CREATE SNAPSHOT LOG
parallel_clause:PARALLEL 4-462

storage_clause:STORAGE 4-518

LOB_storage_clause:CREATE TABLE 4-303

table_partition_clause:CREATE TABLE 4-303

physical_attributes_clause:CREATE TABLE 4-303

CREATE  SNAPSHOT  LOG  ON
schema.

table

physical_attributes_clause

TABLESPACE tablespace

LOB_storage_clause

LOGGING

NOLOGGING

CACHE

NOCACHE

parallel_clause table_partition_clause

WITH

PRIMARY  KEY

ROWID

PRIMARY  KEY , ROWID

ROWID , PRIMARY  KEY ( filter_column

,

)

;

4-295



CREATE SNAPSHOT LOG
 
   

 

schema schema

SYS

table

WITH ROWID
ROWID

ROWID 4-297

PRIMARY KEY

ROWID ROWID

filter_column

Oracle

physical_
attributes_clause

PCTFREE PCTUSED INITRANS MAXTRANS
CREATE TABLE 4-303

STORAGE 4-518

TABLESPACE

STORAGE STORAGE 4-518

LOB_storage_
clause

LOB LOB STORAGE 4-
518

table_partition_
clause CREATE TABLE 4-303
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CREATE SNAPSHOT LOG
���������� !�"�#$%&'(��)$"*�"�#$�+$#,$��-

./0
��"�#$%.!���������� !12	345/0
�6�Oracle7
!�8����������� �9:	��"�#$%�;.�<�=��>?����

����.@	�ABCDE��FGHI�J
��Oracle.K<���������CD
E��FLM�NO���������PQ!�CREATE SNAPSHOTR4-283S$TUVK
WXOracle8 ServerE�CY$��Z[���	�\]���

 . 

CREATE SNAPSHOT LOG ON emp 
PCTFREE 5 
TABLESPACE users 
STORAGE (INITIAL 10K NEXT 10K PCTINCREASE 50); 

Oracle EMP

ROWID  
Oracle

ROWID
ROWID

ROWID ROWID

1. 

CREATE SNAPSHOT LOG ON emp; 
CREATE SNAPSHOT LOG ON emp WITH PRIMARY KEY; 

2. ROWID

CREATE SNAPSHOT LOG ON sales WITH ROWID, PRIMARY KEY; 

3. ZIP
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CREATE SNAPSHOT LOG
CREATE SNAPSHOT LOG ON address WITH (zip);

 
ALTER SNAPSHOT LOG 4-84

CREATE SNAPSHOT 4-283

CREATE TABLE 4-303

DROP SNAPSHOT 4-399
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CREATE SYNONYM
CREATE SYNONYM 

 

4-300

 
CREATE SYNONYM

CREATE ANY 
SYNONYM

PUBLIC CREATE PUBLIC SYNONYM

   

PUBLIC

schema schema
PUBLIC schema

4-301

synonym

CREATE
PUBLIC

SYNONYM
schema.

synonym

FOR
schema.

object
@dblink

;

4-299



CREATE SYNONYM
FOR Object schema

•

•

•

•

•

•

•

•

dblink dblink dblink

2-50 dblink schema

dblink

DML DDL

SELECT AUDIT

INSERT NOAUDIT

UPDATE GRANT

DELETE REVOKE

EXPLAIN PLAN COMMENT

LOCK TABLE
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CREATE SYNONYM
•

•

• 1

 
Oracle

PUBLIC

•  

•  

SCOTT BLAKE DEPT
SYSTEM BLAKE.DEPT DEPT PUBLIC

SCOTT
SCOTT.DEPT

SELECT * 
   FROM dept;

BLAKE.DEPT SCOTT
DEPT

SELECT *
   FROM blake.dept;

ADAM DEPT
ADAM DEPT BLAKE DEPT

SELECT * 
   FROM dept;

1. SCOTT MARKET_RESEARCH MARKET

CREATE SYNONYM market 
   FOR scott.market_research;
4-301



CREATE SYNONYM
2. SALES SCOTT EMP PUBLIC

CREATE PUBLIC SYNONYM emp 
   FOR scott.emp@sales;

 
CREATE DATABASE LINK 4-220

CREATE TABLE 4-303

CREATE VIEW 4-359
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CREATE TABLE
CREATE TABLE 

•  

•

•

•  

•  

•  

•  

•  

•

•

• /

4-318

CREATE TABLE

Oracle8 Server
CREATE TYPE 4-342

CREATE TABLE
CREATE ANY TABLE

: Oracle 
Object Option
4-303



CREATE TABLE
UNLIMITED TABLESPACE

EXECUTE
EXECUTE ANY TYPE

GRANT OPTION EXECUTE ADMIN OPTION
EXECUTE ANY TYPE

Oracle8 Server
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CREATE TABLE
 ::=

,

 ::=

CREATE TABLE
schema .

table

(

column datatype
DEFAULT expr column_ref_clause column_constraint

table_constraint

table_ref_clause

,

LOB_storage_clause

nested_table_storage_clause

table_partition_clause

parallel_clause

enable_clause

disable_clause AS subquery

CACHE

NOCACHE
;

segment_attributes_clause

ORGANIZATION

INDEX index_organized_table_clause

HEAP
segment_attributes_clause

CLUSTER cluster ( column

,

)
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CREATE TABLE
column_ref_clause::=

CREATE TABLE
schema.

table OF
schema.

object_type

(

column

attribute

DEFAULT expr column_ref_clause column_constraint

table_constraint

table_ref_clause

,

)

OIDINDEX
index

(

physical_attributes_clause

TABLESPACE tablespace
)

segment_attributes_clause

LOB_storage_clause

nested_table_storage_clause

enable_clause

disable_clause AS subquery

CACHE

NOCACHE
;

WITH ROWID SCOPE IS
schema .

scope_table_name
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CREATE TABLE
table_ref_clause::=

segment_attributes_clause::=

physical_attributes_clause::=

SCOPE FOR (
ref_column

ref_attribute
) IS

schema .
scope_table_name

REF (
ref_column

ref_attribute
) WITH ROWID

physical_attributes_clause

TABLESPACE tablespace

LOGGING

NOLOGGING

PCTFREE integer

PCTUSED integer

INITRANS integer

MAXTRANS integer

storage_clause
4-307



CREATE TABLE
storage_clause: STORAGE 4-518

 

segment_attributes_clause

PCTTHRESHOLD integer index_organized_overflow_clause

index_organized_table_clause  ::=

INCLUDING column_name
OVERFLOW

segment_attributes_clause

index_organized_overflow_clause  ::=

LOB

( lob_item

,

) STORE  AS ( lob_parameters )

( lob_item ) STORE  AS

lob_segname ( lob_parameters )

lob_segname

( lob_parameters )

LOB_storage_clause  ::=
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CREATE TABLE
TABLESPACE tablespace

ENABLE

DISABLE
STORAGE  IN  ROW

storage_clause

CHUNK integer

PCTVERSION integer

CACHE

NOCACHE

LOGGING

NOLOGGING

lob_index_clause

lob_parameters  ::=

INDEX

lob_index_name ( lob_index_parameters )

lob_index_name

( lob_index_parameters )

lob_index_clause  ::=

TABLESPACE tablespace

storage_clause

INITRANS integer

MAXTRANS integer

lob_index_parameters   ::=
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CREATE TABLE
disable_clause:DISABLE 4-375

enable_clause:ENABLE 4-414

parallel_clause:PARALLEL 4-462

storage_clause:STORAGE 4-518

subquery: 4-525

 

schema schema

table
table

OF object_type object_type object_type

(OID)
schema

CREATE TYPE 4-342 4-321

column 1 1000 AS
LOB 4-320

attribute

NESTED  TABLE nested_item STORE  AS storage_table

nested_table_storage_clause  ::=

PARTITION  BY  RANGE ( column_list ) ( partition_clause

,

)

table_partition_clause  ::=

PARTITION
partition_name

VALUES  LESS  THAN ( value_list )
segment_attributes_clause

partition_clause  ::=
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CREATE TABLE
datatype Oracle 2-5

Oracle

REFobject_type VARRAY
REF 4-322

DEFAULT INSERT

expr 3-73 DEFAULT
CURRVAL NEXTVAL LEVEL ROWNUM

column_ref_clause REF

WITH ROWID column attribute ROWID REF ROWID
REF

REF
ROWID

SCOPE IS 
scope_table_name

REF scope_table_name REF
REF

REF 1

scope_table_name (REF )
REF

SELECT SELECT ANY TABLE

column_constraint CONSTRAINT 4-185 column_
constraint

table_constraint CONSTRAINT 4-185 table_
constraint

table_ref_clause

SCOPE FOR... 
IS...

ref_column ref_attribute REF scope_table_name
REF

REF

ref_column ref_attribute REF
REF

REF

REF
(ref_column) REF

(ref_attribute) REF
4-311



CREATE TABLE
OIDINDEX
index storage_specification

 index

physical_attributes_
clause

PCTFREE PCTUSED INITRANS MAXTRANS

  

PARTITION
CREATE ALTER TABLE ADD PARTITION

PCTFREE OIDINDEX

PCTFREE 0 99 0
10 10

10%
90%

PCTFREE PARTITION PCTFREE
PCTFREE

PCTFREE PCTUSED

PCTUSED OIDINDEX
Oracle

PCTUSED
PCTUSED 1 99 40

PCTUSED PARTITION

PCTUSED (ORGANIZATION INDEX)

PCTFREE PCTUSED 100 PCTFREE PCTUSED
PCTUSED PCTFREE

Oracle8 Server

INITRANS OIDINDEX LOB

1 255 1
INITRANS
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CREATE TABLE
INITRANS PARTITION

INITRANS 1 2

MAXTRANS OIDINDEX LOB

1 255
MAXTRANS

INITRANS MAXTRANS

MAXTRANS PARTITION

storage_clause OIDINDEX LOB LOB

STORAGE 4-518

TABLESPACE Oracle OIDINDEX LOB LOB

TABLESPACE
TABLESPACE

PARTITION TABLESPACE CREATE
ALTER TABLE ADD PARTITION
4-313



CREATE TABLE
LOGGING/
NOLOGGING

LOB REDO
LOB

Direct Loader(SQL*Loader) INSERT
(LOGGING) (NOLOGGING)

LOGGING/NOLOGGING

LOB LOGGING/NOLOGGING

• CACHE LOGGING CACHE NOLOGGING

• LOB

LOGGING
PARTITION

LOGGING/NOLOGGING CREATE ALTER 
TABLE ADD PARTITION

NOLOGGING

NOLOGGING REDO

NOLOGGING

NOLOGGING REDO LOGGING

ARCHIVELOG LOGGING
NOLOGGING

NOLOGGING 

LOGGING DML Oracle8 Server Oracle8 
Server

 Oracle RECOVERABLE LOGGING
RECOVERABLE Oracle

ORGANIZATION 
INDEX

table
4-320

ORGANIZATION 
HEAP

table
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CREATE TABLE
index_organized_
table_clause

PCTTHRESHOLD 
integer

PCTTHRESHOLD 0 50

OVERFLOW
OVERFLOW

PCTTHRESHOLD

INCLUDING 
column_name column_name

column_name

RECOVERABLE RECOVERABLE LOB

UNRECOVERABLE REDO

AS UNRECOVERABLE

 Oracle RECOVERABLE LOGGING
RECOVERABLE Oracle

LOB_storage_clause LOB LOB LOB Oracle8 Server

lob_item LOB
LOB

STORE AS lob_segname LOB lob_item 2
lob_segname

lob_parameters ENABLE STORAGE 
IN ROW

LOB 4000
LOB

DISABLE STORAGE 
IN ROW

LOB LOB

LOB s LOB
STORAGE IN ROW
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CREATE TABLE
CHUNK integer LOB integer

2048 integer 2050
4096 (2 )

32768(32K) Oracle

  CHUNK INITIAL NEXT
CHUNK

INITIAL NEXT

PCTVERSION 
integer

LOB LOB

10 LOB 10%
LOB

INDEX  lob_index_
name

LOB lob_item lob_item
lob_index_name ALTER 

INDEX LOB ALTER TABLE
LOB ALTER TABLE 4-105

LOB LOB

NESTED 
TABLE ... STORE 
AS ...

nested_item storage_table

4-322

• nested_item

• storage_table

CLUSTER
1

1

CLUSTER
PCTFREE PCTUSED INITRANS MAXTRANS TABLESPACE

STORAGE

table_partitioning_
clause:

PARTITION BY 
RANGE

column_list
4-321
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CREATE TABLE
column_list
column_list 16 column_

list ROWID ROWID LONG

PARTITION 
partition_name 

partition_name
SYS_Pn partition_name

2-43

VALUES LESS 
THAN

value_list PARTITION BY RANGE column_list
value_list

MAXVALUE
(NULL )

MAXVALUE

Oracle8 Server

parallel_clause

PARALLEL 4-462

enable_clause ENABLE 4-414

disable_clause DISABLE 4-375

CREATE TABLE ENABLE DISABLE
CONSTRAINT ENABLE DISABLE

CREATE TABLE ENABLE DISABLE

AS subquery 4-525

  

Oracle
4-317



CREATE TABLE
INSERT

ALTER TABLE ADD
ALTER TABLE MODIFY

1. SCOTT EMP

CREATE TABLE scott.emp 
   (empno NUMBER CONSTRAINT pk_emp PRIMARY KEY, 
    ename VARCHAR2(10) CONSTRAINT nn_ename NOT NULL 
                            CONSTRAINT upper_ename 
CHECK (ename = UPPER(ename)), 

• NOT NULL
NOT NULL

• CREATE TABLE AS

• CREATE TABLE AS EXCEPTIONS CONSTRAINT
ENABLE EXCEPTIONS

1

CACHE
LRU

LOB CACHE
LOB

NOCACHE
LRU

LOB LOB
LRU

LOB NOCACHE LOB
LOB
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CREATE TABLE
    job VARCHAR2(9), 
    mgr NUMBER CONSTRAINT fk_mgr 
                            REFERENCES scott.emp(empno), 
    hiredate  DATE          DEFAULT SYSDATE, 
    sal NUMBER(10,2) CONSTRAINT ck_sal 
CHECK (sal > 500), 
       comm NUMBER(9,0) DEFAULT NULL, 
       deptno NUMBER(2) CONSTRAINT nn_deptno NOT NULL 
                               CONSTRAINT fk_deptno 
                               REFERENCES scott.dept(deptno) ) 
PCTFREE 5 PCTUSED 75; 

8 EMPNO NUMBER
PK_EMP HIRDEDATE DATE

SYSDATE

PCTFREE 5 PCTUSED 75
EMP

2. HUMAN_RESOURCE
SALGRADE

CREATE TABLE salgrade 
   ( grade NUMBER CONSTRAINT pk_salgrade 
                    PRIMARY KEY 
                    USING INDEX TABLESPACE users_a, 
     losal  NUMBER, 
     hisal NUMBER ) 
TABLESPACE human_resource 
STORAGE (INITIAL 6144  
         NEXT 6144 
         MINEXTENTS 1  
         MAXEXTENTS 5 
         PCTINCREASE 5); 

GRADE PRIMARY KEY
USERS_A

CONSTRAINT 4-185
ENABLE 4-414 DISABLE

4-375

3. 10 EMP

CREATE TABLE emp_tmp
   NOLOGGING
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CREATE TABLE
   PARALLEL (DEGREE 3)
   AS SELECT * FROM emp WHERE deptno = 10; 

3

LOB
2 LOB LOB_TAB LOB

CREATE TABLE lob_tab (col1 BLOB, col2 CLOB)
STORAGE (INITIAL 256 NEXT 256)
LOB (col1, col2) STORE AS
   (TABLESPACE lob_seg_ts
    STORAGE (INITIAL 6144 NEXT 6144)
    CHUNK 4
    NOCACHE LOGGING
       INDEX (TABLESPACE lob_index_ts
STORAGE (INITIAL 256 NEXT 256)
   )
);

 

• CREATE INDEX

•
CREATE CLUSTER

B*

ROWID

. 

CREATE TABLE docindex
  ( token CHAR(20),
    doc_oid INTEGER,
    token_frequency SMALLINT,
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CREATE TABLE
    token_occurrence_data VARCHAR(512),
       CONSTRAINT pk_docindex PRIMARY KEY (token, doc_oid) )
  ORGANIZATION INDEX TABLESPACE text_collection
  PCTTHRESHOLD 20 INCLUDING token_frequency
  OVERFLOW TABLESPACE text_collection_overflow;

1
1

. 3

CREATE TABLE stock_xactions
   (stock_symbol CHAR(5),
    stock_series CHAR(1),
    num_shares NUMBER(10),
    price NUMBER(5,2),
    trade_date DATE)
STORAGE (INITIAL 100K NEXT 50K) LOGGING
PARTITION BY RANGE (trade_date)
  (PARTITION sx1992 VALUES LESS THAN (TO_DATE(’01-JAN-1993’,’DD-MON-YYYY’))
     TABLESPACE ts0 NOLOGGING,
   PARTITION sx1993 VALUES LESS THAN (TO_DATE(’01-JAN-1994’,’DD-MON-YYYY’))
     TABLESPACE ts1,
   PARTITION sx1994 VALUES LESS THAN (TO_DATE(’01-JAN-1995’,’DD-MON-YYYY’))
     TABLESPACE ts2);

Oracle8 Server

REF 2-20
3-57 3-73 CREATE TYPE 4-342

Oracle8 Server

(OID)
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CREATE TABLE
1. DEPT_T

CREATE TYPE dept_t AS OBJECT
( dname VARCHAR2(100), 
  address VARCHAR2(200) ); 

DEPT DEPT_T

CREATE TABLE dept OF dept_t; 

2. SALESREP_T
SALESREPS

CREATE OR REPLACE TYPE salesrep_t AS OBJECT
  ( repId NUMBER,
    repName VARCHAR2(64));
CREATE TABLE salesreps OF salesrep_t;

TABLE

DML ALTER TABLE

ALTER TABLE 4-105

. PROJECTS EMPLOYEE

CREATE TABLE employee (empno NUMBER, name CHAR(31),
projects PROJ_TABLE_TYPE)
NESTED TABLE projects STORE AS nested_proj_table;

REF
REF REF REF

REF
REF SCOPE

1

DEPT
REF (E_DEPT) EMP

DEPT EMP E_DEPT
DEPT

REF
SCOPE
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CREATE TABLE
1

REF ROWID ROWID
ROWID REF

ROWID REF

CREATE TABLE REF REF
REF REF ALTER TABLE

. DEPT_T DEPT
REF

CREATE TYPE dept_t AS OBJECT
( dname VARCHAR2(100),
  address VARCHAR2(200) );

CREATE TABLE dept OF dept_t;

CREATE TABLE emp
( ename VARCHAR2(100),
  enumber NUMBER,
  edept REF dept_t SCOPE IS dept );

UNIQUE PRIMARY KEY
REFERENCES NOT NULL

CHECK

. 

CREATE TYPE address AS OBJECT
  ( hno NUMBER,
    street VARCHAR2(40),
    city VARCHAR2(20),
    zip VARCHAR2(5),
    phone VARCHAR2(10) );

CREATE TYPE person AS OBJECT
  ( name VARCHAR2(40),
dateofbirth DATE,
    homeaddress address,
    manager REF person );
4-323



CREATE TABLE
CREATE TABLE persons OF person
  ( homeaddress NOT NULL
      UNIQUE (homeaddress.phone),
      CHECK (homeaddress.zip IS NOT NULL),
      CHECK (homeaddress.city <> ’San Francisco’) );

 
CREATE TYPE 4-342

CREATE CLUSTER 4-202

CREATE CLUSTER 4-202

CREATE TABLESPACE 4-325

CREATE TYPE 4-342

DROP TABLE 4-402

CONSTRAINT 4-185

DISABLE 4-375

ENABLE 4-414

PARALLEL 4-462

STORAGE 4-518
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CREATE TABLESPACE
CREATE TABLESPACE 

 

4-327

 
CREATE TABLESPACE SYSTEM SYSTEM

2

filespec: Filespec 4-428

CREATE  TABLESPACE tablespace DATAFILE filespec
autoextend_clause

,

MINIMUM  EXTENT integer

K

M

LOGGING

NOLOGGING

DEFAULT storage_clause

ONLINE

OFFLINE

PERMANENT

TEMPORARY
;

4-325



CREATE TABLESPACE
autoextend_clause::=

storage_clause:STORAGE 4-518

   

tablespace

DATAFILE  filespec 1 Filespec 4-428

autoextend_clause

OFF NEXT MAXSIZE
0( ) ALTER TABLESPACE 

AUTOEXTEND NEXT MAXSIZE

ON

NEXT

MAXSIZE

UNLIMITED

MINIMUM 
EXTENT integer

integer
(1 )

MINIMUM EXTENT Oracle8 Server

LOGGING/
NOLOGGING LOGGING

AUTOEXTEND

OFF

ON
NEXT integer

K

M

MAXSIZE

UNLIMITED

integer

K

M
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CREATE TABLESPACE
•  

NOLOGGING

DML: 

• INSERT( )

• Direct Loader(SQL*Loader)

DDL: 

• CREATE TABLE ... AS SELECT  

• CREATE INDEX  

• ALTER INDEX ... REBUILD  

• ALTER INDEX ... REBUILD PARTITION  

• ALTER INDEX ... SPLIT PARTITION  

• ALTER TABLE ... SPLIT PARTITION  

• ALTER TABLE ... MOVE PARTITION 

NOLOGGING

NOLOGGING REDO

NOLOGGING

DEFAULT storage_
clause STORAGE 4-518

ONLINE

OFFLINE

ONLINE OFFLINE
DBA_TABLESPACES

PERMANENT

TEMPORARY ORDER BY
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CREATE TABLESPACE
•  

•  

•  

1 SYSTEM
Oracle

ALTER 
TABLESPACE

CREATE USER
ALTER USER QUOTA

1. 1 TABSPACE_2

CREATE TABLESPACE tabspace_2 
   DATAFILE ’diska:tabspace_file2.dat’ SIZE 20M 
   DEFAULT STORAGE (INITIAL 10K NEXT 50K 
                    MINEXTENTS 1 MAXEXTENTS 999 
                    PCTINCREASE 10) 
   ONLINE; 

2. 1 TABSPACE_3
50KB 10MB

CREATE TABLESPACE tabspace_5 
   DATAFILE ’diskb:tabspace_file3.dat’ SIZE 500K REUSE
   AUTOEXTEND ON NEXT 500K MAXSIZE 10M;

3. 1 TABSPACE_5
64K

:
CREATE TABLESPACE

STORAGE REUSE
REUSE
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CREATE TABLESPACE
CREATE TABLESPACE tabspace_3 
   DATAFILE ’tabspace_file5.dbf’ SIZE 2M
   MINIMUM EXTENT 64K
   DEFAULT STORAGE (INITIAL 128K NEXT 128K)
   LOGGING;

 
ALTER TABLESPACE 4-131

DROP TABLESPACE 4-404

Filespec 4-428
4-329



CREATE TRIGGER
CREATE TRIGGER 

 

PL/SQL SQL
4-333

 
SYS SQL DBMSSTDX.SQL

SQL

:  Oracle 
Object Option

CREATE 
TRIGGER

CREATE ANY 
TRIGGER
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CREATE TRIGGER
 
   

OR REPLACE

schema schema

trigger 4-334
4-335 4-336

BEFORE

BEFORE

AFTER

4-337

CREATE
OR REPLACE

TRIGGER
schema.

trigger

BEFORE

AFTER

INSTEAD OF

DELETE

INSERT

UPDATE
OF column

,

OR

ON
schema. table

view

WHEN ( condition )
pl/sql_block ;

REFERENCING

OLD
AS

old

NEW
AS

new
FOR EACH

ROW

STATEMENT
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CREATE TRIGGER
AFTER

INSTEAD OF INSTEAD 
OF INSTEAD OF 4-339

INSTEAD OF INSTEAD OF

DELETE DELETE

INSERT INSERT

UPDATE OF UPDATE
OF UPDATE

OF INSTEAD OF UPDATE
INSTEAD OF

OF LOB LOB
REF 4-340

ON  

•

•

•

•

schema Oracle
SYS

LOB REF 4-340

table

view

REFERENCING PL/SQL
WHEN OLD

NEW OLD NEW

OLD NEW
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CREATE TRIGGER
•

•

•

•

Oracle8 Server

•

•

FOR EACH ROW
WHEN 1

INSTEAD OF

1

INSTEAD OF

WHEN(condition) (Oracle SQL ) condition
3-73

INSTEAD OF

VARRAY LOB
PL/SQL

pl/sql_block Oracle PL/SQL PL/SQL
PL/SQL PL/SQL

 PL/SQL SQL (COMMIT
ROLLBACK SAVEPOINT SET CONSTRAINT)
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CREATE TRIGGER
DISABLE
ENABLE ALTER TRIGGER ALTER 

TABLE

ALTER TRIGGER 4-139
ALTER TABLE 4-105 ENABLE 4-414 DISABLE 4-375

7.3
7.3

DML

Oracle CREATE TRIGGER
END-EXEC SQL

DML

Oracle8 Server

. DML AUDIT_TRIGGER

CREATE TRIGGER audit_trigger BEFORE INSERT OR DELETE OR UPDATE
  ON classified_table FOR EACH ROW
  BEGIN

INSERTING INSERT

DELETING DELETE

UPDATING UPDATE

UPDATING (column_
name)

UPDATE column_name

 column_name
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CREATE TRIGGER
    IF INSERTING THEN
       INSERT INTO audit_table
          VALUES (USER || ’ is inserting’ ||
                    ’ new key: ’ || :new.key);
    ELSIF DELETING THEN
       INSERT INTO audit_table
          VALUES (USER || ’ is deleting’ ||
                    ’ old key: ’ || :old.key);
    ELSIF UPDATING(’FORMULA’) THEN
       INSERT INTO audit_table
          VALUES (USER || ’ is updating’ ||
                    ’ old formula: ’ || :old.formula ||
                    ’ new formula: ’ || :new.formula);
    ELSIF UPDATING THEN
       INSERT INTO audit_table
          VALUES (USER || ’ is updating’ ||
                    ’ old key: ’ || :old.key ||
                    ’ new key: ’ || :new.key);
    END IF;
  END;

 
CREATE TRIGGER

SQL

WHEN
PL/SQL SQL

Oracle PL/SQL

DELETE
INSERT
UPDATE 

1
3

ON
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CREATE TRIGGER
Oracle
Oracle

 

•  

•  

CREATE TRIGGER BEFORE AFTER FOR EACH 
ROW

4 4–9

1

• DELETE 

• INSERT 

• UPDATE 

2 2
1 2

4–9

FOR EACH

BEFORE BEFORE :  

1

BEFORE : 

1

AFTER AFTER :  

1

AFTER : 
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CREATE TRIGGER
AFTER
INSERT UPDATE DELETE

 1

CREATE SNAPSHOT LOG 4-294

1. SCOTT EMP_PERMIT_CHANGES BEFORE

CREATE TRIGGER scott.emp_permit_changes 
    BEFORE 
    DELETE OR INSERT OR UPDATE 
    ON scott.emp 
    DECLARE 
        dummy  INTEGER; 
    BEGIN 
        /* If today is a Saturday or Sunday, 
           then return an error.*/ 
        IF (TO_CHAR(SYSDATE, ’DY’) = ’SAT’ OR 
         TO_CHAR(SYSDATE, ’DY’) = ’SUN’) 
         THEN raise_application_error( -20501, 
       ’May not change employee table during the weekend’); 
        END IF;
       /* Compare today’s date with the dates of all 
          company holidays. If today is a company holiday, 
           then return an error.*/ 
        SELECT COUNT(*) 
         INTO dummy 
          FROM company_holidays 
          WHERE day = TRUNC(SYSDATE); 
        IF dummy > 0 
         THEN raise_application_error( -20501, 
          ’May not change employee table during a holiday’); 
        END IF;
        /*If the current time is before 8:00AM or after
          6:00PM, then return an error.    
        */ 
        IF (TO_CHAR(SYSDATE, ’HH24’) < 8 OR 
          TO_CHAR(SYSDATE, ’HH24’) >= 18) 
          THEN raise_application_error( -20502, 
       ’May only change employee table during working hours’); 
END IF;
      END;
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CREATE TRIGGER
DELETE INSERT UPDATE SCOTT EMP
EMP_PERMIT_CHANGES BEFORE

EMP_PERMIT_CHANGES 1

1.

2.

3.

4. 8:00AM 6:00PM

2. SCOTT SALARY_CHECK BEFORE

CREATE TRIGGER scott.salary_check 
    BEFORE 
    INSERT OR UPDATE OF sal, job ON scott.emp 
    FOR EACH ROW 
    WHEN (new.job <> ’PRESIDENT’) 
    DECLARE 
       minsal NUMBER; 
       maxsal NUMBER; 
    BEGIN 
        /* Get the minimum and maximum salaries for the
          employee’s job from the SAL_GUIDE table.  */ 
        SELECT minsal, maxsal 
         INTO minsal, maxsal 
         FROM sal_guide 
         WHERE job = :new.job; 
         /* If the employee’s salary is below the minimum or */ 
         /* above the maximum for the job, then generate an */ 
         /* error.*/ 
        IF (:new.sal < minsal OR :new.sal > maxsal) 
        THEN raise_application_error( -20601, 
          ’Salary ’ || :new.sal || ’ out of range for job ’ 
          || :new.job || ’ for employee ’ || :new.ename ); 
        END IF;
    END;
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CREATE TRIGGER
• EMP INSERT  

• EMP SAL JOB UPDATE  

SALARY_CHECK BEFORE UPDATE
INSERT

SALARY_CHECK

1.

2.

3.

INSTEAD OF
DELETE UPDATE INSERT

INSTEAD OF
4-362

2 ALL_CUSTOMERS
CUSTOMERS_SJ CUSTOMERS_PA 2 UNION
INSTEAD OF

CREATE TABLE customers_sj 
  ( cust NUMBER(6),
    address VARCHAR2(50),
    credit NUMBER(9,2) );

CREATE TABLE customers_pa 
  ( cust NUMBER(6),
    address VARCHAR2(50),
    credit NUMBER(9,2) );

CREATE TYPE customer_t AS OBJECT
  ( cust NUMBER(6),
    address VARCHAR2(50),
    credit NUMBER(9,2),
    location VARCHAR2(20) );

CREATE VIEW all_customers (cust) 
AS SELECT customer_t (cust, address, credit, 'SAN_JOSE')
FROM customers_sj
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CREATE TRIGGER
UNION ALL
SELECT customer_t(cust, address, credit, 'PALO_ALTO')
FROM customers_pa;

CREATE TRIGGER instrig INSTEAD OF INSERT ON all_customers 
   FOR EACH ROW 
      BEGIN 
        IF (:new.location = 'SAN_JOSE') THEN 
           INSERT INTO customers_sj 
            VALUES (:new.cust, :new.address, :new.credit); 
        ELSE 
           INSERT INTO customers_pa 
            VALUES (:new.cust, :new.address, :new.credit); 
        END IF;
       END;

LOB REF
PL/SQL VARRAY

LOB REF
UPDATE VARRAY REF

OF UPDATE

LOB INSTEAD OF :OLD :NEW
LOB :OLD

:NEW :OLD :NEW

OCI DBMS_LOB LOB LOB

DML

 
CREATE TRIGGER 4-330

DROP TRIGGER 4-406

ENABLE 4-414

DISABLE 4-375

CREATE VIEW 4-359
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CREATE TRIGGER
ALTER VIEW 4-152
4-341



CREATE TYPE
CREATE TYPE

(VARRAY)

4-348

VARRAY PL/SQL
Oracle8 Server

Oracle8 Server

CREATE TYPE
CREATE ANY TYPE

EXECUTE EXECUTE ANY TYPE

GRANT OPTION EXECUTE ADMIN OPTION
EXECUTE ANY TYPE

create_incomplete_type::=

: Oracle 
Object Option

CREATE
OR REPLACE

TYPE
schema.

type_name ;
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CREATE TYPE
create_varray_type::=

create_nested_table_type::=

 create_object_type::=

pragma_clause::=

CREATE
OR REPLACE

TYPE type_name AS

VARRAY

VARYING ARRAY
( limit ) OF datatype ;

CREATE
OR REPLACE

TYPE type_name AS TABLE OF datatype ;

CREATE
OR  REPLACE

TYPE
schema.

type_name AS  OBJECT

( attribute_name datatype

,
MAP

ORDER
MEMBER function_specification

, attribute_name datatype

, MEMBER
procedure_specification

 function_specification

, pragma_clause

) ;

PRAGMA RESTRICT_REFERENCES (
method_name

DEFAULT
,

RNDS

WNDS

RNPS

WNPS

,

)
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CREATE TYPE
datatype::=

REF schema.
object_type_name

schema.
type_name

VARCHAR2 ( size )

NUMBER
( precision

, scale
)

DATE

RAW ( size )

CHAR ( size )

CHARACTER ( size )

CHARACTER VARYING ( size )

CHAR VARYING ( size )

VARCHAR ( size )

NATIONAL CHARACTER ( size )

NATIONAL CHAR ( size )

NCHAR ( size )

NATIONAL CHARACTER VARYING ( size )

NATIONAL CHAR VARYING ( size )

NCHAR VARYING ( size )
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CREATE TYPE
OR REPLACE

schema schema

type_name VARRAY

NVARCHAR2 ( size )

NUMERIC
( precision

, scale
)

DECIMAL
( precision

, scale
)

DEC
( precision

, scale
)

INTEGER

INT

SMALLINT

FLOAT
( size )

DOUBLE PRECISION

REAL

BLOB

CLOB

BFILE
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CREATE TYPE
AS OBJECT

AS OBJECT 4-349

AS TABLE OF datatype

datatype

"column_value" 1

1

AS VARRAY(limit) 0

Oracle VARRAY

VARRAY

•

• REF

• VARRAY

VARRAY

•

• VARRAY

• TABLE

1

OF datatype Oracle ROWID
LONG LONG RAW CREATE TYPE 4-
342

REF object_type_
name REF

attribute_name

MEMBER
PL/SQL
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CREATE TYPE
CREATE TYPE BODY 4-350

procedure_
specification

function_
specification

MAP MEMBER 
function_
specification

(MAP ) MAP

PL/SQL

1  
4

8

MAP 1 MAP
SQL

MAP SELF

ORDER MEMBER 
function_
specification

SELF
(ORDER )

SELF

ORDER BY
function_specification

ORDER 1 ORDER
INTEGER

MAP ORDER
SQL

MAP ORDER

2
2-25

Oracle8 Server
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CREATE TYPE
VARRAY VARRAY
VARRAY

LOB VARRAY

1. LOB PERSON_T

CREATE TYPE person_t AS OBJECT
  (name CHAR(20),
   resume CLOB,
   picture BLOB);

2. MEMBER_TYPE 100 VARRAY

CREATE TYPE members_type AS VARRAY(100) OF CHAR(5);

3. PROJECT_T PROJECT_TABLE

CREATE TYPE project_t AS OBJECT 
  (pno CHAR(5), 
   pname CHAR(20), 
   budgets DEC(7,2));

CREATE TYPE project_table AS TABLE OF project_t;

pragma_clause:

PRAGMA 
RESTRICT_
REFERENCES PL/SQL

method_name MEMBER

WNDS

WNPS

RNDS

RNPS
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CREATE TYPE
4. COL.GETBAR()

CREATE TYPE foo AS OBJECT (a1 NUMBER,  
                  MEMBER FUNCTION getbar RETURN NUMBER,
                  pragma RESTRICT_REFERENCES(getbar, WNDS, WNPS)); 
CREATE TABLE footab(col foo); 

SELECT col.getbar() FROM footab;

Oracle
SQL PL/SQL

VARRAY VARRAY

. FOO_T
FOO_TAB

CREATE TYPE foo_t AS OBJECT (a1 NUMBER, a2 NUMBER);
CREATE TABLE foo_tab (b1 NUMBER, b2 foo_t);
INSERT INTO foo_tab VALUES (1, foo_t(2,3));

Oracle8 Server PL/SQL

 
ALTER TYPE 4-142

CREATE TYPE BODY 4-350

Oracle8 Server

PL/SQL 
4-349



CREATE TYPE BODY
CREATE TYPE BODY

4-352

CREATE TYPE
CREATE TYPE BODY

CREATE TYPE
CREATE ANY TYPE

CREATE ANY TYPE
DROP ANY TYPE

   

: Oracle 
Object Option

OR REPLACE

MEMBER
procedure_declaration

function_declaration

MAP

ORDER
MEMBER function_declaration

END ;

CREATE
OR REPLACE

TYPE BODY
schema.

type_name
IS

AS
4-350 Oracle8 Server SQL



CREATE TYPE BODY
ALTER ... REPLACE

schema schema Oracle

type_name

MEMBER

PL/SQL

CREATE TYPE BODY 4-350

procedure_
declaration

PL/SQL

function_declaration PL/SQL

MAP MEMBER 
function_declaration (MAP ) MAP

PL/SQL

MAP 1
MAP SELF

ORDER MEMBER 
function_
specification

SELF
(ORDER )

SELF

ORDER BY
function_specification

ORDER 1 ORDER
INTEGER

MAP ORDER
SQL
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CREATE TYPE BODY
CREATE TYPE CREATE TYPE BODY
CREATE TYPE

CREATE TYPE BODY

. RATIONAL

CREATE TYPE BODY rational
  IS 
   MAP MEMBER FUNCTION rat_to_real RETURN REAL IS
   BEGIN
     RETURN numerator/denominator;
   END;

   MEMBER PROCEDURE normalize IS
     gcd INTEGER := integer_operations.greatest_common_divisor 
                     (numerator, denominator);
   BEGIN
     numerator := numerator/gcd;
     denominator := denominator/gcd;
   END;

   MEMBER FUNCTION plus(x rational) RETURN rational IS
      r rational := rational_operations.make_rational
                      (numerator*x.denominator + 
                       x.numerator*denominator,
                       denominator*x.denominator);
   BEGIN
     RETURN r;
   END;
  END;

CREATE TYPE 4-342

ALTER TYPE 4-142

PL/SQL
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CREATE USER
CREATE USER 

 

Oracle

•  

•  

•  

•  

Oracle8 Server

 
CREATE USER
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CREATE USER
CREATE USER user IDENTIFIED

BY password

EXTERNALLY

GLOBALLY AS ’ external_name ’

DEFAULT TABLESPACE tablespace

TEMPORARY TABLESPACE tablespace

QUOTA
integer

K

M

UNLIMITED
ON tablespace

PROFILE profile

DEFAULT ROLE

role

,

ALL
EXCEPT role

,

NONE

PASSWORD EXPIRE

ACCOUNT
LOCK

UNLOCK
;
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CREATE USER
user
2-43

1

IDENTIFIED Oracle8 Server

BY  password
2-43

EXTERNALLY

4-356

GLOBALLY AS 
’external_name’

Oracle SecurityService
’external_name’ Oracle Security Service

X.509
4-356

DEFAULT 
TABLESPACE SYSTEM

TEMPORARY 
TABLESPACE SYSTEM

QUOTA
K

M KB MB
4-356

CREATE USER QUOTA

UNLIMITED

PROFILE

DEFAULT 4-356

PASSWORD 
EXPIRE

ACCOUNT LOCK
4-355



CREATE USER
CREATE USER ... IDENTIFIED EXTERNALLY

IDENTIFIED EXTERNALLY
Oracle8 Server

CREATE USER ... IDENTIFIED GLOBALLY
(Oracle Security Server(OSS) )

OSS Oracle Security Server
Oracle8 Server

 

QUOTA
CREATE USER QUOTA

1

 

 

• CREATE USER

• Oracle CREATE SESSION

ACCOUNT 
UNLOCK
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CREATE USER
1. PASSWORD EXPIRE

SIDNEY

CREATE USER sidney 
    IDENTIFIED BY carton 
    DEFAULT TABLESPACE cases_ts 
    QUOTA 10M ON cases_ts 
    QUOTA 5M ON temp_ts 
    QUOTA 5M ON system 
    PROFILE engineer 
    PASSWORD EXPIRE;

SIDNEY

• CARTON 

• 10MB CASES_TS 

• 5MB TEMP_TS 

• 5MB SYSTEM

• ENGINEER  

•

2. GEORGE
GEORGE OS_AUTHENT_PREFIX

"OPS$" OPS$GEORGE

CREATE USER ops$george 
    IDENTIFIED EXTERNALLY 
    DEFAULT TABLESPACE accs_ts 
    TEMPORARY TABLESPACE temp_ts 
    QUOTA UNLIMITED ON accs_ts
    QUOTA UNLIMITED ON temp_ts; 

OPS$GEORGE

• ACCS_TS 

• TEMP_TS 

• ACCS_TS TEMP_TS  

• DEFAULT  

3. CINDY
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CREATE USER
CREATE USER cindy IDENTIFIED GLOBALLY AS ’CN=cindyuser’
    DEFAULT TABLESPACE legal_ts
    QUOTA 20M ON legal_ts
    PROFILE lawyer;

 
ALTER USER 4-148

CREATE PROFILE 4-261

CREATE TABLESPACE 4-325

GRANT( ) 4-432
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CREATE VIEW
CREATE VIEW 

 
1

CREATE VIEW LOB REF
VARRAY

4-362
Oracle8 Server

4-365

 
CREATE VIEW

CREATE ANY VIEW

SELECT 4-486 INSERT 4-449 UPDATE 4-536
DELETE 4-370

•  

• EXECUTE ANY TYPE

• EXECUTE

:  Oracle 
Object Option
4-359



CREATE VIEW
subquery: 4-525

 

OR REPLACE

INSTEAD OF
INSTEAD OF CREATE TRIGGER 4-330

FORCE

SELECT INSERT UPDATE DELETE

NO FORCE

schema schema

CREATE
OR REPLACE

NO
FORCE

VIEW
schema.

view

( alias

,

)

OF
schema.

type_name

WITH OBJECT OID

DEFAULT

( attribute

,

)

AS subquery

WITH

READ ONLY

CHECK OPTION
CONSTRAINT constraint

;
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CREATE VIEW
view

alias

2-47

Oracle

OF type_name type_name type_
name

WITH OBJECT OID (OID)
4-366

schema
CREATE TYPE 4-342

[WITH 
OBJECT OID

DEFAULT

 DEFAULT

 attribute

AS subquery ORDER 
BY FOR UPDATE SELECT

1000 4-362
4-363 4-525

REFobject_type LOB VARRAY

WITH READ 
ONLY
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CREATE VIEW
•

•
1

•

• SQL
4-363

SQL

• COMMENT 

• DELETE 

• INSERT 

• LOCK TABLE 

• UPDATE 

• SELECT 

4-525

• CURRVAL NEXTVAL

WITH CHECK 
OPTION CHECKOPTION

•

•  INSERT UPDATE DELETE INSTEAD OF

CONSTRAINT 
constraint

CHECK OPTION SYS_Cn
n
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CREATE VIEW
• ROWID ROWNUM LEVEL

• (*)

       CREATE VIEW emp_vu
         AS SELECT * FROM emp; 

Oracle CREATE VIEW
CREATE VIEW

OR REPLACE

•

CREATE DATABASE 
LINK CONNECT TO

INSTEAD OF

INSTEAD OF

•  

•  

• GROUP BY CONNECT BY START WITH  

• DISTINCT  

•

UPDATE

Oracle8 Server

4-362
4-363



CREATE VIEW
1 1
USER_

UPDATABLE_COLUMNS

CREATE VIEW ed AS
  SELECT e.empno, e.ename, d.deptno, d.loc
     FROM emp e, dept d
  WHERE e.deptno = d.deptno

View created.

SELECT column_name, updatable 
  FROM user_updatable_columns
 WHERE table_name = ’ED’;

COLUMN_NAME UPD
--------------- ---
ENAME YES
DEPTNO NO
EMPNO YES
LOC NO

DEPT DEPTNO EMP
EMP

EMP
Oracle8 Server

ROWID
1 ROWID

ROWID ROWID

NOT NULL

: NOT NULL EMP
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CREATE VIEW
NULL

DML INSERT
UPDATE DELETE

• DML 1

• UPDATE
CHECK OPTION 2

UPDATE

• DELETE 1 CHECK 
OPTION 2

• INSERT
CHECK OPTION

7.3 Oracle8
7.3

Oracle8
Oracle8 Server Oracle8 Server

Oracle8 CREATE TABLE

CREATE TABLE 4-303

1. EMP DEPT20
20

CREATE VIEW dept20 
    AS SELECT ename, sal*12 annual_salary 
        FROM emp 
        WHERE deptno = 20; 

SAL*12 (ANNUAL_SALARY)
4-365



CREATE VIEW
2. CLERKS
ID

CREATE VIEW clerk (id_number, person, department, position) 
    AS SELECT empno, ename, deptno, job 
       FROM emp 
       WHERE job = ’CLERK’
    WITH CHECK OPTION CONSTRAINT wco; 

CHECK OPTION CLERK

3. EMP CLERKS
ID

CREATE VIEW clerk (id_number, person, department, position)
     AS SELECT empno, ename, deptno, job 
       FROM emp 
       WHERE job = ’CLERK’
    WITH READ ONLY;

WITH OBJECT OID

REF Oracle

INSTEAD OF
DML Oracle

INSTEAD OF
INSTEAD OF

Oracle8 Server Oracle8 Server

. EMPLOYEE_TYPE EMP_OBJECT_VIEW

CREATE TYPE employee_type AS OBJECT
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CREATE VIEW
  ( empno NUMBER(4),
    ename VARCHAR2(20), 
    job VARCHAR2(9), 
    mgr NUMBER(4),
    hiredate    DATE, 
    sal NUMBER(7,2), 
    comm NUMBER(7,2) );

CREATE OR REPLACE VIEW emp_object_view OF employee_type 
  WITH OBJECT OID (empno)
  AS SELECT empno, ename, job, mgr, hiredate, sal, comm 
     FROM emp;

 
CREATE TABLE 4-303

CREATE SYNONYM 4-299

CREATE TYPE 4-342

DROP VIEW 4-412

RENAME 4-470

SELECT 4-486
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DEALLOCATE UNUSED
DEALLOCATE UNUSED

 
4-

368

• ALTER CLUSTER 

• ALTER TABLE 

• ALTER INDEX 

  

Oracle8 Server

DEALLOCATE

KEEP

integer K M KB
MB

DEALLOCATE UNUSED
KEEP integer

K

M
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DEALLOCATE UNUSED
INITIAL MINEXTENTS NEXT
STORAGE 4-518

• KEEP INITIAL MINEXTENTS

INITIAL MINEXTENTS MINEXTENTS

• KEEP
MINEXTENTS

MINEXTENTS
INITIAL INITIAL

• NEXT

. EMP MINEXTENTS

ALTER TABLE emp
    DEALLOCATE UNUSED

 
ALTER TABLE 4-105

Oracle8 Server

Oracle8 Server
4-369



DELETE
DELETE 

 

DELETE 4-372

 

DELETE

DELETE
DELETE

DELETE ANY TABLE

SQL92_SECURITY TRUE (WHERE
) DELETE SELECT

:  Oracle 
Object Option
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DELETE
subquery: 4-525

   

schema schema
Oracle

DELETE
FROM

schema . table

PARTITION ( partition_name )

@dblink

view
@dblink

THE
( subquery )

alias

WHERE condition returning_clause
;

RETURNING expr_list INTO data_item_list

returning_clause  ::=

( expr

,

)

expr_list  ::=

( data_item

,

)

data_item_list  ::=
4-371



DELETE
DELETE
Oracle DELETE

Oracle8 Server

table view view

dblink

2-50 Oracle

dblink

PARTITION 
(partition_name)

table partition_name
1 4-374

THE THE
 

4-528

subquery Oracle
FROM

FROM 4-525

alias
DELETE

WHERE condition
3-84 Oracle

dblink

WHERE

returning_clause DELETE LOB ROWID REF
RETURNING 4-374

expr 3-73 data_item_list

INTO data_item_list

data_item PL/SQL

DML RETURNING
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DELETE
DELETE
DELETE DML Oracle8 Server

Oracle8 Parallel Server Oracle8 Server

•

• GROUP BY

•

• DISTINCT

DELETE DELETE

1. TEMP_ASSIGN

DELETE FROM temp_assign;

2. 100

DELETE FROM emp
    WHERE JOB = ’SALESMAN’
    AND COMM < 100;

3. 2

DELETE FROM (select * from emp)
    WHERE JOB = ’SALESMAN’
    AND COMM < 100;

4. DALLAS
BLAKE

DELETE FROM blake.accounts@dallas;

5.  PROJS 123 456
 456.78

DELETE THE(SELECT projs
           FROM dept d WHERE d.dno = 123) AS p
WHERE p.pno IN (123, 456) OR p.budgets > 456.78;
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DELETE
1

WHERE
1 PARTITION

WHERE

 . SALES NOV96

DELETE FROM sales PARTITION (nov96)
  WHERE amount_of_sale != 0;

RETURNING
RETURNING DELETE

SELECT

• 1 RETURNING DELETE
ROWID REF PL/SQL

• RETURNING DELETE
ROWID REF

RETURNING DELETE 1

. SAL :1

DELETE FROM emp
  WHERE job = ’SALESMAN’ AND COMM < 100
RETURNING sal INTO :1;

 
UPDATE 4-536
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DISABLE
 DISABLE  

 

•

•

4-352

 
DISABLE CREATE TABLE ALTER TABLE

CREATE TABLE 4-303 ALTER 
TABLE 4-105

DISABLE

•

•

DISABLE ALTER TABLE
DISABLE ALTER TABLE

ALTER TABLE 4-105

ALTER ANY TRIGGER
4-375



DISABLE
 

DISABLE 2

• 1

•

ALTER TRIGGER DISABLE

CREATE TABLE ALTER TABLE DISABLE
CONSTRAINT

DISABLE

CONSTRAINT DISABLE
CONSTRAINT 4-185

UNIQUE UNIQUE

PRIMARY KEY PRIMARY KEY

CONSTRAINT constraint

CASCADE

ALL TRIGGERS ALTER TABLE
DISABLE CREATE TABLE

DISABLE

UNIQUE ( column

,

)

PRIMARY  KEY

CONSTRAINT constraint

CASCADE

ALL  TRIGGERS
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DISABLE
Oracle

Oracle
Oracle

(DML)

UNIQUE PRIMARY KEY

ENABLE

UNIQUE PRIMARY KEY
DISABLE

CASCADE

1. DEPT PRIMARY KEY

CREATE TABLE dept 
    (deptno  NUMBER(2)  PRIMARY KEY, 
     dname VARCHAR2(10), 
     loc VARCHAR2(9) ) 
     DISABLE  PRIMARY KEY;

NULL

2. EMP CHECK

ALTER TABLE emp 
    ADD (CONSTRAINT check_comp CHECK (sal + comm <= 5000) )
    DISABLE CONSTRAINT check_comp;

CHECK_COMP $5000

3. PHONE_CALLS AREACO PHONENO
CUSTOMERS AREACO

PHONENO

ALTER TABLE customers 
4-377



DISABLE
    DISABLE UNIQUE (areaco, phoneno) CASCADE; 

CUSTOMERS PHONE_CALLS
CASCADE

 
ALTER TABLE DISABLE ALL TRIGGERS

 . EMP

ALTER TABLE emp 
    DISABLE ALL TRIGGERS; 

 
ALTER TABLE 4-105

ALTER TRIGGER 4-139

CONSTRAINT 4-185

CREATE TABLE 4-303

CREATE TRIGGER 4-330

DISABLE 4-375
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DROP
DROP  

 
4-379

 
DROP ALTER TABLE ALTER 
TABLE ALTER TABLE 4-105

  

ALTER TABLE DROP

DROP CASCADE
CASCADE

PRIMARY KEY PRIMARY KEY

UNIQUE UNIQUE

CONSTRAINT constraint

CASCADE

DROP

PRIMARY

UNIQUE ( column

,

)

CASCADE

CONSTRAINT constraint
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DROP
1. DEPT

ALTER TABLE dept 
    DROP PRIMARY KEY CASCADE; 

PRIMARY KEY PK_DEPT

ALTER TABLE dept
    DROP CONSTRAINT pk_dept CASCADE; 

CASCADE

2. DEPT DNAME

ALTER TABLE dept 
    DROP UNIQUE (dname); 

DROP CASCADE
CASCADE

 
ALTER TABLE 4-105

CONSTRAINT 4-185
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DROP CLUSTER
DROP CLUSTER 

 
4-381

 
DROP ANY CLUSTER

 
   

1. CLUSTER

2.

3. RENAME

schema schema

cluster

INCLUDING 
TABLES

CASCADE 
CONSTRAINTS

DROP  CLUSTER
schema.

cluster
INCLUDING  TABLES

CASCADE  CONSTRAINTS

;

drop_cluster  ::=
4-381



DROP CLUSTER
. GEOGRAPHY

DROP CLUSTER geography 
    INCLUDING TABLES 
        CASCADE CONSTRAINTS;

 
DROP TABLE 4-402
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DROP DATABASE LINK
DROP DATABASE LINK 

 

 

PUBLIC DROP PUBLIC 
DATABASE LINK

  

dblink
RALPH.LINKTOSALES

RALPH LINKTOSALES

BOSTON

DROP DATABASE LINK boston; 

 
CREATE DATABASE LINK 4-220

PUBLIC PUBLIC

dblink

DROP
PUBLIC

DATABASE  LINK dblink ;
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DROP DIRECTORY
DROP DIRECTORY

 
DROP DIRECTORY

 
DROP ANY DIRECTORY

PL/SQL OCI
DROP

. BFILE_DIR

DROP DIRECTORY bfile_dir;

CREATE DIRECTORY 4-226

GRANT( ) 4-432

(LOB) 2-14

directory_name

DROP  DIRECTORY directory_name ;
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DROP FUNCTION
DROP FUNCTION 

 

 
DROP ANY PROCEDURE

  

Oracle

Oracle Oracle8 Server

• DROP PACKAGE

• CREATE PACKAGE OR REPLACE

. RIDDLEY NEW_ACCT

schema  schema

function

DROP  FUNCTION
schema.

function ;
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DROP FUNCTION
DROP FUNCTION riddley.new_acct; 

NEW_ACCT

 
CREATE FUNCTION 4-228
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DROP INDEX
DROP INDEX 

DROP ANY INDEX

 

. MONOLITH

DROP INDEX monolith;

ALTER INDEX 4-28

schema schema

index

DROP  INDEX
schema.

index ;
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DROP LIBRARY
DROP LIBRARY 

DROP LIBRARY

EXT_PROCS

DROP LIBRARY ext_procs;

CREATE LIBRARY 4-244

libname

DROP  LIBRARY libname ;
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DROP PACKAGE
DROP PACKAGE 

 

 
DROP ANY PROCEDURE

  

Oracle

Oracle Oracle8 Server

DROP PACKAGE
1 CREATE PACKAGE

BODY

schema schema

package

DROP  PACKAGE
BODY schema.

package ;
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DROP PACKAGE
CREATE PACKAGE BODY OR REPLACE

. BANKING

DROP PACKAGE banking; 

 
CREATE PACKAGE 4-246
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DROP PROCEDURE
DROP PROCEDURE 

 

 
DROP ANY PROCEDURE

  

Oracle

Oracle Oracle8 Server

• DROP PACKAGE

• CREATE PACKAGE OR REPLACE

. KERNER TRANSFER

DROP PROCEDURE kerner.transfer 

schema schema

procedure

DROP  PROCEDURE
schema.

procedure ;
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DROP PROCEDURE
TRANSFER

 
CREATE PROCEDURE 4-255
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DROP PROFILE
DROP PROFILE 

 

 
DROP PROFILE

  

DEFAULT

. ENGINEER

DROP PROFILE engineer CASCADE; 

ENGINEER

 
CREATE PROFILE 4-261

profile

CASCADE

DROP  PROFILE profile
CASCADE

;
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DROP ROLE
DROP ROLE 

 

 
ADMIN OPTION DROP ANY ROLE

  

. FLORIST

DROP ROLE florist; 

 
CREATE ROLE 4-268

SET ROLE 4-511

role

DROP  ROLE role ;
4-394 Oracle8 Server SQL



DROP ROLLBACK SEGMENT
DROP ROLLBACK SEGMENT 

 

 
DROP ROLLBACK SEGMENT

  

DBA_ROLLBACK_SEGS
STATUS ’AVAILABLE’ ALTER ROLLBACK SEGMENT

OFFLINE

SYSTEM

. ACCOUNTING

DROP ROLLBACK SEGMENT accounting; 

 
ALTER ROLLBACK SEGMENT 4-53

CREATE ROLLBACK SEGMENT 4-272

rollback_segment

DROP  ROLLBACK  SEGMENT rollback_segment ;
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DROP ROLLBACK SEGMENT
CREATE TABLESPACE 4-325
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DROP SEQUENCE
DROP SEQUENCE 

 

 
DROP ANY SEQUENCE

  

1
150 27

1.

2. START WITH 27

. ELLY ESEQ
ELLY DROP ANY SEQUENCE

DROP SEQUENCE elly.eseq; 

 
ALTER SEQUENCE 4-56

schema schema

sequence

DROP  SEQUENCE
schema.

sequence ;
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DROP SEQUENCE
CREATE SEQUENCE 4-278
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DROP SNAPSHOT
DROP SNAPSHOT 

 

 
DROP ANY SNAPSHOT

Oracle
DROP 

TABLE 4-402 DROP VIEW 4-412 DROP INDEX 4-387

  

HQ PARTS

DROP SNAPSHOT hq.parts; 

 
CREATE SNAPSHOT 4-283

schema schema

snapshot

DROP  SNAPSHOT
schema.

snapshot ;
4-399



DROP SNAPSHOT LOG
DROP SNAPSHOT LOG 

 

 

DROP TABLE 4-402

DROP TRIGGER 4-406

  

CREATE SNAPSHOT
4-283

PARTS

DROP SNAPSHOT LOG ON parts; 

 
CREATE SNAPSHOT LOG 4-294

schema
schema

table

DROP  SNAPSHOT  LOG  ON
schema.

table ;
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DROP SYNONYM
DROP SYNONYM 

 

 
DROP 

ANY SYNONYM PUBLIC
DROP ANY PUBLIC SYNONYM

 
   

MARKET

DROP SYNONYM market; 

 
CREATE SYNONYM 4-299

PUBLIC PUBLIC schema

schema schema

synonym

DROP
PUBLIC

SYNONYM
schema.

synonym ;
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DROP TABLE
DROP TABLE 

 

 
DROP ANY TABLE

 
   

Oracle

•

•

•

•

1

schema schema

table

CASCADE 
CONSTRAINTS

DROP  TABLE
schema.

table
CASCADE  CONSTRAINTS

;
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DROP TABLE
•

•

DROP CLUSTER INCLUDING TABLES
1

. TEST_DATA

DROP TABLE test_data; 

 
DROP CLUSTER 4-381

ALTER TABLE 4-105

CREATE INDEX 4-233

CREATE TABLE 4-303
4-403



DROP TABLESPACE
DROP TABLESPACE 

 

 
DROP TABLESPACE

SQL

ALTER USER

tablespace

INCLUDING 
CONTENTS

  
INCLUDING CONTENTS DROP TABLESPACE

CASCADE 
CONSTRAINTS

DROP  TABLESPACE tablespace
INCLUDING  CONTENTS

CASCADE  CONSTRAINTS

;
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DROP TABLESPACE
SYSTEM

. MFRG

DROP TABLESPACE mfrg 
    INCLUDING CONTENTS 
        CASCADE CONSTRAINTS;

 
ALTER TABLESPACE 4-131

CREATE DATABASE 4-214

CREATE TABLESPACE 4-325
4-405



DROP TRIGGER
DROP TRIGGER 

 

 
DROP ANY TRIGGER

  

Oracle

RUTH REORDER

DROP TRIGGER ruth.reorder; 

 
CREATE TRIGGER 4-330

schema schema

trigger

DROP  TRIGGER
schema.

trigger ;
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DROP TYPE
DROP TYPE

VARRAY
DROP TYPE BODY 4-409 DROP 

TYPE BODY

VARRAY
DROP ANY TYPE

FORCE

VARRAY

 : Oracle 
ObjectOption

schema schema

type_name VARRAY

FORCE

DROP  TYPE
schema.

type_name
FORCE

;
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DROP TYPE
. PERSON_T

DROP TYPE person_t;

 
CREATE TYPE 4-342

 : FORCE

Oracle8 
Server
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DROP TYPE BODY
DROP TYPE BODY

VARRAY

DROP TYPE 4-407

CREATE TYPE CREATE 
ANY TYPE DROP ANY TYPE

RATIONAL

DROP TYPE BODY rational;

 
CREATE TYPE BODY 4-350

: Oracle 
ObjectOption

schema schema

type_name

DROP  TYPE   BODY
schema.

type_name ;
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DROP USER
DROP USER 

 

 
DROP USER

  

Oracle

•

• CASCADE

CASCADE

CASCADE

•

•

user

CASCADE

DROP  USER user
CASCADE

;
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DROP USER
CASCADE

1. BRADLEY BRADLEY

DROP USER bradley; 

2. BRADLEY CASCADE
BRADLEY

DROP USER bradley CASCADE; 

 
CREATE USER 4-353

DROP TABLE 4-402

CREATE TABLESPACE 4-325

DROP TRIGGER 4-406

DROP VIEW 4-412
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DROP VIEW
DROP VIEW 

 

 
DROP ANY VIEW

  

1

. VIEW_DATA

DROP VIEW view_data; 

 
CREATE TABLE 4-303

CREATE VIEW 4-359

schema schema

view

DROP  VIEW
schema.

view ;
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DROP VIEW
CREATE SYNONYM 4-299
4-413



ENABLE
ENABLE  

 

•

•

ALTER TRIGGER 4-139 ENABLE

4-416

 
ENABLE CREATE TABLE ALTER TABLE

CREATE TABLE 4-303 ALTER 
TABLE 4-105

UNIQUE PRIMARY KEY

CREATE INDEX
4-233

UNIQUE PRIMARY KEY

ENABLE

•

•

ENABLE ALTER TABLE ENABLE
ALTER TABLE

ALTER TABLE 4-105
ALTER ANY 

TRIGGER
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ENABLE
using_index_clause::=

exceptions_clause::=

storage_clause: STORAGE 4-518

 
   

VALIDATE
ENABLE VALIDATE

Oracle 4-417

ENABLE

VALIDATE

NOVALIDATE
UNIQUE ( column

,

)

PRIMARY KEY

CONSTRAINT constraint

using_index_clause exceptions_clause

ALL_TRIGGERS

USING INDEX

PCTFREE integer

INITRANS integer

MAXTRANS integer

TABLESPACE tablespace

storage_clause

NOSORT

LOGGING

NOLOGGING

EXCEPTIONS INTO
schema.

table
4-415



ENABLE
3

• DISABLE

• ENABLE NOVALIDATE

• ENABLE VALIDATE

DISABLE ENABLE VALIDATE

1

ENABLE VALIDATE
ALTER TABLE

ENABLE NOVALIDATE
DML

NOVALIDATE

UNIQUE UNIQUE

PRIMARY KEY PRIMARY KEY

CONSTRAINT constraint

using_index_clause UNIQUE PRIMARY KEY
INITRANS

MAXTRANS TABLESPACE STORAGE PCTFREE
CREATE TABLE 4-303 NOSORT

LOGGING/NOLOGGING CREATE INDEX 4-233

UNIQUE PRIMARY KEY

exceptions_clause:

EXCEPTIONS 
INTO schema

4-418

ALL TRIGGERS ALTER 
TABLE ENABLE CREATE TABLE

4-420
4-416 Oracle8 Server SQL



ENABLE
ENABLE NOVALIDATE ENABLE VALIDATE
Oracle

CREATE TABLE 4-303
ALTER TABLE 4-105 ENABLE

1. DISABLE

2.

3. ENABLE NOVALIDATE

4. ENABLE VALIDATE

3 4

ENABLE VALIDATE

Oracle
ENABLE VALIDATE Oracle

• ENABLE VALIDATE

•

4-417



ENABLE
INSERT UPDATE DELETE
Oracle

•

•

ENABLE 
VALIDATE Oracle

ENABLE

• ROWID 

•  

•  

SQL EXCEPTIONS

UTLEXCPT.SQL
Oracle

1

ROWID

EXCEPTIONS DBMS_IOT
BUILD_EXCEPTIONS_TABLE

1. CHECK_ORDERS ORDERS
ORDER_EXCEPTIONS

CREATE TABLE orders 
  (ord_num NUMBER PRIMARY KEY, 
   ord_quantity NUMBER) ORGANIZATION INDEX;

EXECUTE DBMS_IOT.BUILD_EXCEPTIONS_TABLE
  (’SCOTT’, ’ORDERS’, ’ORDER_EXCEPTIONS’);

ALTER TABLE orders
  ADD CONSTRAINT CHECK_ORDERS CHECK(ord_quantity > 0)
  EXCEPTIONS INTO ORDER_EXCEPIONS;

ENABLE VALIDATE
ALTER TABLE 4-105
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ENABLE
SELECT 4-486

CREATE TABLE AS EXCEPTIONS ENABLE 
VALIDATE EXCEPTIONS

2. DEPT PRIMARY KEY ENABLE 
VALIDATE

CREATE TABLE dept 
    (deptno  NUMBER(2)  PRIMARY KEY,
     dname VARCHAR2(10), 
     loc VARCHAR2(9) ) 
     TABLESPACE user_a 
     ENABLE VALIDATE PRIMARY KEY; 

3. EMP FK_DEPTNO ENABLE VALIDATE

ALTER TABLE emp 
    ENABLE VALIDATE CONSTRAINT fk_deptno 
        EXCEPTIONS INTO except_table; 

Oracle EMP

EXCEPT_TABLE

SELECT * 
    FROM except_table; 

ROW_ID             OWNER  TABLE_NAME  CONSTRAINT 
------------------ -----  ----------  ---------- 
AAAAZzAABAAABrXAAA SCOTT  EMP         FK_DEPTNO 

EMP

SELECT emp.* 
FROM emp, except_table 
    WHERE emp.row_id except_table.row_id 
      AND except_table.table_name = ’EMP’ 
      AND except_table.constraint = ’FK_DEPTNO’; 

FK_DEPTNO
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ENABLE
EMPNo ENAME     JOB    MGR     HIREDATE   SAL     COMM      DEPTNO 
----  --------  -----  ------  ---------  ------  --------  ------
8001  JACK      CLERK     778  25-AUG-92    1100                70 

4. EMP 2

ALTER TABLE emp 
    ENABLE NOVALIDATE UNIQUE (ename)
    ENABLE NOVALIDATE CONSTRAINT nn_ename; 

2 ENABLE

• ENABLE ENAME UNIQUE ENABLE NOVALIDATE

• 2 ENABLE NN_ENAME ENABLE NOVALIDATE

2

4 ENABLE VALIDATE

ALTER TABLE emp
  ENABLE VALIDATE UNIQUE (ename)
  ENABLE VALIDATE CONSTRAINT nn_ename;

2
ENABLE NOVALIDATE

ALTER TABLE ENABLE ALL TRIGGER

. EMP

ALTER TABLE emp 
    ENABLE ALL TRIGGERS; 
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ENABLE
 
ALTER TABLE 4-105

ALTER TRIGGER 4-139

CONSTRAINT 4-185

CREATE TABLE 4-303

CREATE TRIGGER 4-330

DISABLE 4-375

SET CONSTRAINT(S) 4-509

STORAGE 4-518
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EXPLAIN PLAN
EXPLAIN PLAN 

 
SQL Oracle

EXPLAIN PLAN 4-423 EXPLAIN PLAN
4-425 EXPLAIN PLAN DML 4-427

 
EXPLAIN PLAN

INSERT 4-449

SQL SQL

EXPLAIN PLAN
SELECT 4-486
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EXPLAIN PLAN
  

EXPLAIN PLAN
SQL PLAN_TABLE

UTLXPLAN.SQL

SET STATEMENT_ID STATEMENT_ID

STATEMENT_ID

EXPLAIN PLAN (DML) (DDL)
EXPLAIN PLAN

SET 
STATEMENT_ID

STATEMENT_ID
STATEMENT_ID NULL

INTO
EXPLAIN PLAN

schema

dblink Oracle

2-50
Oracle dblink

INTO PLAN_
TABLE

FOR statement SELECT INSERT UPDATE DELETE

EXPLAIN  PLAN
SET  STATEMENT_ID = ’ text ’

INTO
schema.

table
@dblink

FOR statement ;
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EXPLAIN PLAN
EXPLAIN PLAN

EXPLAIN PLAN
SQL

SQL EXPLAIN PLAN SQL
Oracle8 Server

. EXPLAIN PLAN UPDATE
STATEMENT_ID ’Raise in Chicago’ OUTPUT

EXPLAIN PLAN 
    SET STATEMENT_ID = ’Raise in Chicago’ 
    INTO output 
    FOR UPDATE emp 
        SET sal = sal * 1.10 
        WHERE deptno = (SELECT deptno 
                  FROM dept
                  WHERE loc = ’CHICAGO’); 

OUTPUT SELECT

SELECT LPAD(’ ’,2*(LEVEL-1))||operation operation, options, 
object_name, position 
    FROM output 
    START WITH id = 0 AND statement_id = ’Raise in Chicago’
    CONNECT BY PRIOR id = parent_id AND 
    statement_id = ’Raise in Chicago’; 

OPERATION           OPTIONS         OBJECT_NAME   POSITION
----------------------------------------------------------
UPDATE STATEMENT 1
    FILTER 0
      TABLE ACCESS  FULL EMP 1
      TABLE ACCESS  FULL DEPT 2

POSITION 1 1
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EXPLAIN PLAN
EXPLAIN PLAN
SQL EXPLAIN PLAN

(EXPLAIN PLAN )

• EXPLAIN PLAN 3 partition_start partition_stop partition_id

• PARTIITON EXPLAIN PLAN

• TABLE ACCESS INDEX

EXPLAIN PLAN
partition_start partition_stop Oracle

partition_start

• NUMBER(n) SQL
n

• KEY

• ROW LOCATION

• INVALID

partition_stop

• NUMBER(n) SQL
n

• KEY

• ROW LOCATION

• INVALID

partition_id partition_start partition_stop
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EXPLAIN PLAN
EXPLAIN PLAN
PARTITION 1 1

PARTITION partition_start partition_stop partition_start
partition_stop NUMBER(n) KEY INVALID

PARTITION options

• CONCATENATED PARTITION

• SINGLE
1

• EMPTY

EXPLAIN PLAN
TABLE ACCESS

INDEX partition_start partition_stop partition_id

• PARTITION partition_start partition_stop
PARTITION partition_id

PARTITION ID partition_start partition_stop
NUMBER(n) KEY INVALID

• TABLE ACCESS INDEX partition_id
ID partition_start partition_stop

NUMBER(n) KEY ROW LOCATION(TABLE ACCESS ) INVALID

ROWID TABLE ACCESS options

• "BY USER ROWID"( ROWID )

• "BY INDEX ROWID"(
)

• "BY GLOBAL INDEX ROWID"(
)

• "BY LOCAL INDEX ROWID"( 1
)

. STOCK_NUM 8 STOCKS
STOCK_NUM STOCK_IX
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EXPLAIN PLAN
HIGHVALUES 1000 2000 3000 4000 5000 6000 7000 8000

SELECT * FROM stocks WHERE stock_num BETWEEN 3800 AND: h;

EXPLAIN PLAN PLAN_TABLE

SELECT id, operation, options, object_name,
  partition_start, partition_stop, partition_id FROM plan_table;

EXPLAIN PLAN DML
EXPLAIN PLAN PARALLEL

EXPLAIN PLAN
DML DML

1 DML 1 Oracle

EXPLAIN PLAN
DML

 
Oracle8 Server
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Filespec
Filespec 

 
•

• 1 REDO

4-430

 
filespec CREATE DATABASE ALTER DATABASE CREATETABLESPACE ALTER 
TABLESPACE

CREATE DATABASE 4-214 ALTER DATABASE 4-15
CREATE TABLESPACE 4-325 ALTER TABLESPACE 4-131
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Filespec
’filename’ REDO 'filename'
7 ASCII EBCDIC

REDO 1
’ filename’

SIZE integer

1 K M KB MB

REUSE
SIZE

REUSE SIZE SIZE
Oracle

 

’ filename ’
SIZE integer

K

M
REUSE

filespec_data_files  ::=

’ filename ’

( filename

,

)

SIZE integer

K

M
REUSE

filespec_redo_log_file_groups  ::=
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Filespec
1. PAYABLE
2 REDO 2

1

CREATE DATABASE payable 
   LOGFILE GROUP 1 (’diska:log1.log’, ’diskb:log1.log’) SIZE 50K, 
           GROUP 2 (’diska:log2.log’, ’diskb:log2.log’) SIZE 50K 
   DATAFILE ’diskc:dbone.dat’ SIZE 30M; 

LOGFILE filespec REDO GROUP 1
’DISKA:LOG1.LOG’ ’DISKB:LOG1.LOG’

50KB

LOGFILE 2 filespec REDO GROUP 2
’DISKA:LOG2.LOG’ ’DISKB:LOG2.LOG’

50KB

DATAFILE filespec ’DISKC:DBONE.DAT’
30MB

filespecs SIZE REUSE
Oracle

2. 2 REDO
PAYABLE

ALTER DATABASE payable 
   ADD LOGFILE GROUP 3 (’diska:log3.log’, ’diskb:log3.log’) 
   SIZE 50K REUSE; 

ADD LOGFILE filespec REDO GROUP 3
’DISKA:LOG3.LOG’ ’DISKB:LOG3.LOG’

50KB filespec REUSE
50KB

Oracle 50KB

3. STOCKS
3

CREATE TABLESPACE stocks 
   DATAFILE ’diskc:stock1.dat’, 
            ’diskc:stock2.dat’,
            ’diskc:stock3.dat’; 
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Filespec
filespecs ’DISKC:STOCK1.DAT’ ’DISKC:STOCK2.DAT’
’DISKC:STOCK3.DAT’ filespec SIZE

4. STOCKS

ALTER TABLESPACE stocks 
   ADD DATAFILE ’diskc:stock4.dat’ REUSE; 

filespec ’DISKC:STOCK4.DAT’ filespec
SIZE

REUSE

CREATE DATABASE 4-214

ALTER DATABASE 4-15

CREATE TABLESPACE 4-325

ALTER TABLESPACE 4-131
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GRANT( )
GRANT( ) 

 

GRANT
4-433 4-440

 
ADMIN OPTION

GRANT ANY PRIVILEGE

ADMIN OPTION GRANT ANY 
ROLE

4-439

 

: Oracle 
Object Option

system_priv

role

TO

PUBLIC

GRANT
system_priv

role

,

TO

user

role

PUBLIC

,

WITH  ADMIN  OPTION
;
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GRANT( )
GRANT
PUBLIC 4–10

: 

: 

PUBLIC : 

: 

: 

PUBLIC : 

WITH ADMIN 
OPTION

ADMIN 
OPTION

ADMIN OPTION 4-439

4–10

-> 
___________
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GRANT( )
• 1

• PUBLIC TO 1

• BANKER TELLER
TELLER BANKER

•

• IDENTIFIED GLOBALLY

• IDENTIFIED EXTERNALLY

4–11
GRANT

4–11

 

ALTER ANY CLUSTER

ALTER ANY INDEX

ALTER ANY PROCEDURE

ALTER ANY ROLE

ALTER ANY SEQUENCE

ALTER ANY SNAPSHOT

ALTER ANY TABLE

ALTER ANY TYPE

ALTER ANY TRIGGER

ALTER DATABASE

ALTER PROFILE

ALTER RESOURCE COST

ALTER ROLLBACK SEGMENT

ALTER SESSION ALTER SESSION

ALTER SYSTEM ALTER SYSTEM
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GRANT( )
ALTER TABLESPACE

ALTER USER

•

•

•

•

ANALYZE ANY

AUDIT ANY AUDIT( )

AUDIT SYSTEM AUDIT(SQL )

BACKUP ANY TABLE Export

BECOME USER

COMMENT ANY TABLE

CREATE ANY CLUSTER CREATE 
ANY TABLE

CREATE ANY DIRECTORY

CREATE ANY INDEX

CREATE ANY LIBRARY

CREATE ANY PROCEDURE

CREATE ANY SEQUENCE

CREATE ANY SNAPSHOT

4–11
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GRANT( )
CREATE ANY SYNONYM

CREATE ANY TABLE

CREATE ANY TRIGGER

CREATE ANY TYPE

CREATE ANY VIEW

CREATE CLUSTER

CREATE DATABASE LINK

CREATE ANY LIBRARY

CREATE PROCEDURE

CREATE PROFILE

CREATE PUBLIC DATABASE LINK

CREATE PUBLIC SYNONYM

CREATE ROLE

CREATE ROLLBACK SEGMENT

CREATE SEQUENCE

CREATE SESSION

CREATE SNAPSHOT

CREATE SYNONYM

CREATE TABLE

CREATE TABLESPACE

CREATE TRIGGER

CREATE TYPE

4–11
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GRANT( )
CREATE USER

•

•

• CREATE USER

CREATE VIEW

DELETE ANY TABLE •

•

DROP ANY CLUSTER

DROP ANY DIRECTORY

DROP ANY INDEX

DROP ANY LIBRARY

DROP ANY PROCEDURE

DROP ANY ROLE

DROP ANY SEQUENCE

DROP ANY SNAPSHOT

DROP ANY SYNONYM

DROP ANY TABLE

DROP ANY TRIGGER

DROP ANY TYPE

DROP ANY VIEW

DROP LIBRARY

DROP PROFILE
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GRANT( )
DROP PUBLIC DATABASE LINK

DROP PUBLIC SYNONYM

DROP ROLLBACK SEGMENT

DROP TABLESPACE

DROP USER

EXECUTE ANY PROCEDURE •

•

EXECUTE ANY TYPE

EXECUTE ANY TYPE

EXECUTE ANY TYPE

FORCE ANY TRANSACTION •

•

FORCE TRANSACTION

GRANT ANY PRIVILEGE

GRANT ANY ROLE

INSERT ANY TABLE

LOCK ANY TABLE

MANAGE TABLESPACE

RESTRICTED SESSION Server Manager STARTUP RESTRICT

SELECT ANY SEQUENCE

SELECT ANY TABLE

4–11
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GRANT( )
ADMIN OPTION
ADMIN OPTION ADMIN OPTION

ADMIN OPTION
ADMIN OPTION

ADMIN OPTION

ADMIN OPTION ADMIN OPTION
ADMIN OPTION

ADMIN OPTION
ADMIN OPTION

 
GRANT

Oracle OS_ROLES

SYSDBA • Server Manager STARTUP
SHUTDOWN

• ALTER DATABASE OPEN/MOUNT/BACKUP

• CREATE DATABASE

• ARCHIVELOG RECOVERY

• RESTRICTED SESSION

SYSOPER • Server Manager STARTUP
SHUTDOWN

• ALTER DATABASE OPEN/MOUNT/BACKUP

• ARCHIVELOG RECOVERY

• RESTRICTED SESSION

UNLIMITED TABLESPACE

UPDATE ANY TABLE
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GRANT( )
GRANT

Oracle8 Server

1. RICHARD CREATE SESSION
RICHARD Oracle

GRANT CREATE SESSION 
TO richard; 

2. TRAVEL_AGENT CREATE TABLE

GRANT CREATE TABLE 
TO travel_agent; 

TRAVEL_AGENT CREATE TABLE

EXECUTIVE TRAVEL_AGENT

GRANT travel_agent 
TO executive; 

EXECUTIVE TRAVEL_AGENT EXECUTIVE
CREATE TABLE

THOMAS ADMIN OPTION EXECUTIVE

GRANT executive 
TO thomas 
WITH ADMIN OPTION; 

EXECUTIVE THOMAS

• CREATE TABLE

•

•
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GRANT( )
 
ALTER USER 4-148

CREATE USER 4-353

GRANT( ) 4-442

REVOKE( ) 4-472
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GRANT( )
GRANT( ) 

 

GRANT
4-444 4-447

 

GRANT OPTION
DBA
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GRANT( )
object_priv

ALTER

EXECUTE

INDEX

INSERT

READ

REFERENCES

SELECT

UPDATE

ALL 
[PRIVILEGES]

GRANT OPTION
GRANT 

OPTION
PRIVILEGES

column INSERT REFERENCES UPDATE

ON

GRANT

object_priv

ALL
PRIVILEGES

( column

,

)

,

ON

schema . object

DIRECTORY directory_object
TO

user

role

PUBLIC

WITH  GRANT  OPTION
;
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GRANT( )
 
GRANT PUBLIC

4–12

DIRECTORY DBA directory_object
directory_object

4-447

CREATE DIRECTORY 4-226

object object schema

•

•

•

•

•

•
4-447

•

•

TO

PUBLIC

WITH GRANT 
OPTION

WITH 
GRANT OPTION PUBLIC

4–12

        

ALTER X X

DELETE X X Xa

EXECUTE X X

INDEX X

INSERT X X Xa
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GRANT( )
: 

: 

PUBLIC : 

• 1

• TO 1

4–13
GRANT

READ X

REFERENCES X

SELECT X X X X

UPDATE X X Xa

DELETE INSERT UPDATE

4–13

 

LOCK TABLE

ALTER ALTER TABLE

DELETE DELETE

  DELETE SELECT

INDEX CREATE INDEX

INSERT INSERT

4–12
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GRANT( )
REFERENCES

SELECT SELECT

UPDATE UPDATE

  UPDATE SELECT

LOCK TABLE

GRANT OPTION

DELETE DELETE

INSERT INSERT

SELECT SELECT

UPDATE UPDATE

ALTER ALTER SEQUENCE

SELECT CURRVAL NEXTVAL

EXECUTE 

SELECT SELECT

READ

4–13
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GRANT( )
 

SQL

Oracle8 Server

Oracle8

1. SCOTT BFILE_DIR1 READ GRANT 
OPTION

GRANT READ ON DIRECTORY bfile_dir1 TO scott
WITH GRANT OPTION;

2. JONES BONUS GRANT 
OPTION

GRANT ALL ON bonus TO jones 
WITH GRANT OPTION; 

JONES

• BONUS  

• BONUS  

3. GOLF_HANDICAP SELECT UPDATE

GRANT SELECT, UPDATE 
ON golf_handicap TO PUBLIC; 
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GRANT( )
4. BLAKE ELLY ESEQ SELECT

GRANT SELECT 
ON elly.eseq TO blake; 

BLAKE

SELECT elly.eseq.NEXTVAL 
FROM DUAL; 

5. BLAKE SCOTT EMP EMPNO
REFERENCES EMPNO SAL COMM UPDATE

GRANT REFERENCES (empno), UPDATE (empno, sal, comm) 
ON scott.emp
TO blake; 

BLAKE EMPNO SAL COMM
EMPNO GRANT

BLAKE EMP

BLAKE

CREATE TABLE dependent 
(dependno NUMBER, 
dependname VARCHAR2(10), 
employee NUMBER 
CONSTRAINT in_emp REFERENCES scott.emp(empno) );

SCOTT EMP DEPENDENT IN_
EMP

GRANT( ) 4-432

REVOKE( ) 4-475
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INSERT
INSERT 

 

•  

•

•

•

•

4-453

 

INSERT

INSERT
INSERT

INSERT ANY TABLE

: Oracle 
Object Option
4-449



INSERT
 
   

schema schema

INSERT  INTO

schema . table

PARTITION ( partition_name )

@dblink

view
@dblink

THE
( subquery_1 )

( column

,

) VALUES ( expr )
returning_clause

subquery_2
;

RETURNING expr_list INTO data_item_list

returning_clause  ::=

( expr

,

)

expr_list  ::=

( data_item

,

)

data_item_list  ::=
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INSERT
table / view
Oracle 4-452

PARTITION 
(partition_name)

table partition_name

dblink

2-47 Oracle

dblink Oracle

 THE THE

4-528

subquery_1 4-525

column VALUES

VALUES

VALUES 3-73
VALUES

VALUES 4-452

subquery_2 INSERT
4-525

RETURNING INSERT LOB ROWID REF
RETURNING 4-453

expr 3-73 data_item_list

INTO data_item_list

data_item expr PL/SQL

DML RETURNING DML 4-452
4-451



INSERT
VALUES
VALUES INSERT VALUES

VALUES INSERT
Oracle

1 INSERT

INSERT VALUES
VALUES

VALUES

Oracle8 Server

CREATE TABLE 4-303
NOT NULL INSERT

INSERT INSERT

DML
INSERT INSERT

DML
DML ALTER SESSION 4-58

DML Oracle8 Server Oracle8 Parallel Server
Oracle8 Server

 
WITH CHECK OPTION

RETURNING

•  

• GROUP BY  
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INSERT
•  

• DISTINCT  

•

•

• CAST MULTISET

RETURNING
RETURNING INSERT PL/SQL

VALUES INSERT RETURNING
ROWID REF

RETURNING INSERT

PL/SQL 1 PL/SQL
RETURNING PL/SQL

1. DEPT

INSERT INTO dept   
   VALUES (50, ’PRODUCTION’, ’SAN FRANCISCO’); 

2. EMP 6 NULL
1

INSERT INTO emp (empno, ename, job, sal, comm, deptno) 
   VALUES (7890, ’JINKS’, ’CLERK’, 1.2E3, NULL, 40); 

3. 2

INSERT INTO (select empno, ename, job, sal, comm, deptno from emp)
   VALUES (7890, ’JINKS’, ’CLERK’, 1.2E3, NULL, 40); 

4. 25% BONUS

INSERT INTO bonus 
   SELECT ename, job, sal, comm 
   FROM emp 
   WHERE comm > 0.25 * sal 
   OR job IN (’PRESIDENT’, ’MANAGER’); 
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INSERT
5. SALES
SCOTT ACCOUNTS

INSERT INTO scott.accounts@sales (acc_no, acc_name) 
   VALUES (5001, ’BOWER’); 

ACCOUNTS BALANCE INSERT BALANCE

6. EMP

INSERT INTO emp 
   VALUES (empseq.nextval, ’LEWIS’, ’CLERK’, 
            7902, SYSDATE, 1200, NULL, 20); 

7. LATEST_DATA SALES OCT96

INSERT INTO sales PARTITION (oct96)
   SELECT * FROM latest_data;

8. :BND1 :BND2

INSERT INTO emp VALUES (empseq.nextval, 'LEWIS', 'CLARK',
                        7902, SYSDATE, 1200, NULL, 20) 
   RETURNING sal*12, job INTO :bnd1, :bnd2;

9. :1

INSERT INTO employee 
   VALUES (’Kitty Mine’, ’Peaches Fuzz’, ’Meena Katz’)
RETURNING REF(employee) INTO :1;

 
DELETE 4-370

UPDATE 4-536
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LOCK TABLE
LOCK TABLE 

 
1

4-456

 
LOCK 

ANY TABLE

 

schema schema

table / view

dblink Oracle

2-50 Oracle
LOCK TABLE

dblink

LOCK TABLE
schema. table

view

@dblink
IN lockmode MODE

NOWAIT
;

4-455



LOCK TABLE
1
SHARE

EXCLUSIVE 1 1
Oracle8 Server

1. EMP

LOCK TABLE emp 
IN EXCLUSIVE MODE 
NOWAIT; 

2. BOSTON
ACCOUNTS

lockmode 

ROW SHARE
ROW SHARE SHARE 

UPDATE Oracle

ROW EXCLUSIVE ROW SHARE SHARE

SHARE UPDATE  ROW SHARE

SHARE

SHARE ROW EXCLUSIVE
SHARE

EXCLUSIVE

NOWAIT LOCK 
TABLE

Oracle
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LOCK TABLE
LOCK TABLE accounts@boston 
IN SHARE MODE;

 
DELETE 4-370

INSERT 4-449

UPDATE 4-536

COMMIT 4-182

ROLLBACK 4-481

SAVEPOINT 4-484
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NOAUDIT(SQL )
NOAUDIT(SQL ) 

 
AUDIT (SQL ) AUDIT

NOAUDIT( )
4-460 4-459

 
AUDIT SYSTEM

 

statement_opt SQL
4–6 4-169 4–7 4-171

system_priv
4–6 4-169

BY user SQL

WHENEVER 
SUCCESSFUL 

SQL

NOT

WHENEVER

NOAUDIT
statement_opt

system_priv

,

BY user

,

WHENEVER
NOT

SUCCESSFUL
;
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NOAUDIT(SQL )
NOAUDIT AUDIT NOAUDIT
AUDIT 1 AUDIT ( A)

2 ( B)
NOAUDIT (

C) B A A
SQL AUDIT(SQL ) 4-167

3 AUDIT(SQL ) 4-167 3

1. SQL

NOAUDIT ROLE; 

2. SCOTT BLAKE
SCOTT

NOAUDIT SELECT TABLE 
   BY scott; 

SCOTT BLAKE
SCOTT

3. DELETE ANY TABLE

NOAUDIT DELETE ANY TABLE;

 
NOAUDIT( ) 4-460
4-459



NOAUDIT( )
NOAUDIT( )

 
AUDIT AUDIT

(SQL ) NOAUDIT(SQL ) 4-458
4-453

 

AUDIT ANY
AUDIT ANY

 

object_opt 4–8 4-
177

ON object schema

object

AUDIT( ) 4-175

NOAUDIT object_opt

,

ON

schema .
object

DIRECTORY directory_name

DEFAULT

WHENEVER
NOT

SUCCESSFUL
;
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NOAUDIT( )
SCOTT EMP SQL

NOAUDIT SELECT 
   ON scott.emp; 

NOAUDIT SELECT 
   ON scott.emp
   WHENEVER SUCCESSFUL;

Oracle

 
AUDIT( ) 4-175

NOAUDIT(SQL ) 4-458

DIRECTORY 
directory_name

DEFAULT

WHENEVER 
SUCCESSFUL

SQL

NOT

WHENEVER
4-461



PARALLEL
PARALLEL

Oracle 1
4-463 4-464

• ALTER CLUSTER

• ALTER DATABASE ... RECOVER

• ALTER INDEX ... REBUILD

• ALTER TABLE

• CREATE CLUSTER

• CREATE INDEX

• CREATE TABLE

: PARALLEL CREATE SCHEMA

NOPARALLEL

PARALLEL

NOPARALLEL

PARALLEL (
DEGREE

INSTANCES

integer

DEFAULT
)
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PARALLEL
CREATE TABLE ALTER TABLE
PARALLEL DML

PARALLEL

PARALLEL
PARALLEL

Oracle8 Server Oracle8 Server
Oracle8 Parallel Server

CREATE PARALLEL
CREATE CREATE TABLE

DML

PARALLEL
DML ALTER DATABASE RECOVER
PARALLEL

PARALLEL (DEGREE 1 INSTANCES 1) NOPARALLEL

NOPARALLEL
PARALLEL

DEGREE

integer integer

DEFAULT CPU
DEVICE

INSTANCES

integer integer

DEFAULT

 INSTANCES Oracle Parallel Server

4-463
4-464
4-463



PARALLEL
CREATE TABLE ... AS SELECT CREATE INDEX INSTANCES
CREATE

 
INSTANCES

DEGREE INSTANCES
PARALLEL

1. 10 10 5
SCOTT.EMP 5 EMP_DEPT

CREATE TABLE emp_dept
PARALLEL (DEGREE 5)
AS SELECT * FROM scott.emp
WHERE deptno = 10;

2. 10 10 5
SCOTT.EMP 5 EMP_IDX

CREATE INDEX emp_idx
ON scott.emp (ename)
PARALLEL 5;

3. 5 5
25(5*5)

ALTER DATABASE
RECOVER TABLESPACE binky
PARALLEL (DEGREE 5 INSTANCES 5);

4. EMP

ALTER TABLE emp
PARALLEL (DEGREE 9);

5. 6
6 3

ALTER INDEX emp_idx
REBUILD
PARALLEL 3;
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PARALLEL
 
ALTER CLUSTER 4-11

ALTER DATABASE 4-15

ALTER INDEX 4-28

ALTER TABLE 4-105

CREATE CLUSTER 4-202

CREATE INDEX 4-233

CREATE TABLE 4-303

Oracle8 Server

Oracle8 Parallel Server
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RECOVER
RECOVER  

 

SQL RECOVER
ALTER DATABASE

RECOVER ALTER DATABASE Server Manager
RECOVER

Oracle8 Server Oracle8 
Server 4-468

 
RECOVER ALTER DATABASE

ALTER DATABASE 4-15

• OSDBA

• Oracle

•
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RECOVER
parallel_clause: PARALLEL 4-462

AUTOMATIC REDO
ALTER DATABASE ...RECOVER LOGFILE

REDO

RECOVER
AUTOMATIC FROM ’ location ’

STANDBY
DATABASE

UNTIL  CANCEL

UNTIL  TIME date

UNTIL  CHANGE integer

USING  BACKUP  CONTROLFILE

TABLESPACE tablespace

,

DATAFILE ’ filename ’

,

LOGFILE ’ filename ’

CONTINUE
DEFAULT

CANCEL

parallel_clause
;
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RECOVER
1 . 

ALTER DATABASE 
  RECOVER AUTOMATIC DATABASE; 

FROM REDO location

REDO
LOG_ARCHIVE_DEST

STANDBY REDO
Oracle8 Server

DATABASE

 

UNTIL CANCEL CANCEL ALTER DATABASE RECOVER

UNTIL TIME
’YYYY-MM-DD:HH24:MI:SS’

UNTIL CHANGE integer (SCN)

USING BACKUP 
CONTROLFILE

TABLESPACE

DATAFILE

LOGFILE REDO

CONTINUE

CONTINUE 
DEFAULT

Oracle REDO

CANCEL

parallel_clause PARALLEL 4-462
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RECOVER
Oracle REDO

ALTER DATABASE 
    RECOVER CONTINUE DEFAULT; 

Oracle REDO

ALTER DATABASE 
    RECOVER LOGFILE ’diska:arch0006.arc’; 

2. 

ALTER DATABASE AUTOMATIC 
    RECOVER UNTIL TIME ’1992-10-27:14:00:00’; 

1992 10 27 2

3. USER5

ALTER DATABASE 
    RECOVER TABLESPACE user5;

 
ALTER DATABASE 4-15
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RENAME
RENAME 

 
( )
4-470

 
4-470

  

DEPT EMP_DEPT

RENAME dept TO emp_dept;

DROP SYNONYM CREATE 
SYNONYM

old

new

2-43

RENAME old TO new ;
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RENAME
AS CREATE 
TABLE OLDNAME NEWNAME

STATIC

CREATE TABLE temporary (newname, col2, col3) 
    AS SELECT oldname, col2, col3 FROM static 
DROP TABLE static 
RENAME temporary TO static; 

 
CREATE SEQUENCE 4-278

CREATE SYNONYM 4-299

CREATE TABLE 4-303

CREATE VIEW 4-359
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REVOKE( )
REVOKE( ) 

 

REVOKE( ) 4-475
4-473

 
ADMIN OPTION GRANT ANY ROLE

4-473

  

: Oracle

: 

system_priv 4–19 4-434
4-472

role Oracle Oracle8 Server
4-473

FROM

PUBLIC

REVOKE
system_priv

role

,

FROM

user

role

PUBLIC

,

;
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REVOKE( )
PUBLIC : PUBLIC

: 

: Oracle

PUBLIC : PUBLIC

REVOKE GRANT
REVOKE

•  

•

•  

1
PUBLIC FROM 1

1. BILL MARY DROP ANY TABLE

REVOKE DROP ANY TABLE 
    FROM bill, mary; 
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REVOKE( )
BILL MARY

2. HANSON CONTROLLER

REVOKE controller 
    FROM hanson; 

HANSON CONTROLLER

3. CONTROLLER CREATE TABLESPACE

REVOKE CREATE TABLESPACE 
   FROM controller; 

CONTROLLER

4. CEO VP

REVOKE vp
  FROM ceo; 

CEO VP

5. SCOTT CREATE ANY DIRECTORY

REVOKE CREATE ANY DIRECTORY FROM scott;

 
GRANT( ) 4-432

REVOKE( ) 4-475
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REVOKE( )
REVOKE( ) 

 

REVOKE( ) 4-472
4-477

4–13
4-445 4-478

 

4-477

REVOKE

object_priv

ALL
PRIVILEGES

,

ON

schema.
object

DIRECTORY directory_object

FROM

user

role

PUBLIC

,

CASCADE  CONSTRAINTS FORCE
;
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REVOKE( )
   

object_priv 

ALTER

DELETE

EXECUTE

INDEX

INSERT

READ

REFERENCES

SELECT

UPDATE

ALL PRIVILEGES

  

ON DIRECTORY 
directory_object

DIRECTORY
directory_object schema

CREATE DIRECTORY 4-226

ON object

object schema

FROM

PUBLIC

CASCADE 
CONSTRAINTS

REFERENCES ALL PRIVILEGES
REFERENCES

4-477

FORCE EXECUTE
FORCE EXECUTE

FORCE 4-477
Oracle8 Server
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REVOKE( )
: Oracle

: 

PUBLIC : PUBLIC

REVOKE
REVOKE

•

•

•  

PUBLIC
FROM 1

FORCE
FORCE EXECUTE

FORCE

Oracle8 Server

 
PUBLIC

1

 

•

4-477



REVOKE( )
• SQL

•
Oracle

• REFERENCES
CASCADECONSTRAINTS

1. BONUS DELETE INSERT SELECT UPDATE
PEDRO

GRANT ALL 
    ON bonus TO pedro; 

PEDRO BONUS DELETE

REVOKE DELETE 
    ON bonus FROM pedro; 

PEDRO BONUS

REVOKE ALL 
    ON bonus FROM pedro; 

2. PUBLIC
REPORTS SELECT UPDATE

GRANT SELECT, UPDATE 
    ON reports TO public; 

REPORTS UPDATE

REVOKE UPDATE 
    ON reports FROM public;

REPORTS
REPORTS UPDATE

3. BLAKE ELLY ESEQ SELECT

GRANT SELECT 
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REVOKE( )
    ON elly.eseq TO blake; 

BLAKE ESEQ SELECT

REVOKE SELECT 
    ON elly.eseq FROM blake; 

ELLY ESEQ SELECT BLAKE
BLAKE ELLY ESEQ

4. BLAKE SCOTT EMP REFERENCES
UPDATE

GRANT REFERENCES, UPDATE 
    ON scott.emp TO blake; 

BLAKE REFERENCES SCOTT EMP
DEPENDENT

CREATE TABLE dependent 
(dependno NUMBER, 
 dependname VARCHAR2(10), 
 employee NUMBER                   
    CONSTRAINT in_emp REFERENCES scott.emp(ename) ); 

CASCADE CONSTRAINTS BLAKE
SCOTT.EMP REFERENCES

REVOKE REFERENCES 
    ON scott.emp 
    FROM blake 
    CASCADE CONSTRAINTS; 

BLAKE SCOTT.EMP REFERENCES BLAKE
IN_EMP

BLAKE SCOTT.EMP REFERENCES
Oracle

BLAKE

5. SUE BFILE_DIR1 READ

REVOKE READ ON DIRECTORY bfile_dir1 FROM sue;
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REVOKE( )
 
GRANT( ) 4-442

REVOKE( ) 4-472
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ROLLBACK
ROLLBACK 

 

4-481

 

FORCE 
TRANSACTION

FORCE ANY TRANSACTION

  

Oracle 1 SQL
COMMIT ROLLBACK

WORK ANSI

TO
ROLLBACK

FORCE
ID ID  ’text’ 

ID
DBA_2PC_PENDING 4-482

PL/SQL FORCE ROLLBACK

ROLLBACK
WORK

TO
SAVEPOINT

savepoint

FORCE ’ text ’
;

4-481



ROLLBACK
SQL COMMIT ROLLBACK

TO SAVEPOINT ROLLBACK

•  

•  

•  

•  

TO SAVEPOINT ROLLBACK

•

•

•  

COMMIT ROLLBACK

1. 

ROLLBACK; 

2. SP5

ROLLBACK TO SAVEPOINT sp5; 

 
Oracle

: (DDL) COMMIT
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ROLLBACK
COMMIT ROLLBACK

ROLLBACK FORCE

Oracle8 Server

FORCE ROLLBACK

. 

ROLLBACK WORK 
    FORCE ’25.32.87’; 

 
COMMIT 4-182

SAVEPOINT 4-484

SET TRANSACTION 4-514
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SAVEPOINT
SAVEPOINT 

 
4-484

 

  

ROLLBACK
4-481

. BLAKE CLARK $20,000
CLARK

savepoint

SAVEPOINT savepoint ;
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SAVEPOINT
UPDATE emp 
    SET sal = 2000 
    WHERE ename = ’BLAKE’ 
SAVEPOINT blake_sal 
UPDATE emp 
    SET sal = 1500 
    WHERE ename = ’CLARK’ 
SAVEPOINT clark_sal 
SELECT SUM(sal) FROM emp 
ROLLBACK TO SAVEPOINT blake_sal 
UPDATE emp 
    SET sal = 1300 
    WHERE ename = ’CLARK’ 
COMMIT;

 
COMMIT 4-182

ROLLBACK 4-481

SET TRANSACTION 4-514
4-485



SELECT
SELECT 

 
1

 

SELECT

2

• SELECT

• SELECT

SELECT ANY TABLE

: Oracle 
Object Option
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SELECT
SELECT

DISTINCT

ALL

*

schema.
table

view

snapshot

.*

expr

AS
c_alias

,

4-487



SELECT
FROM

schema.

table

PARTITION ( partition_name )

@dblink

view
@dblink

snapshot
dblink

THE
( subquery

with_clause
)

t_alias

,

WHERE condition

START WITH condition
CONNECT BY condition

GROUP BY expr

,
HAVING condition

UNION
ALL

INTERSECT

MINUS

SELECT command
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SELECT

;

WITH_clause::=

 
   

DISTINCT 1

ALL ALL

* FROM

table.* 
view.* 
snapshot.*

4-
501

expr expr 3-73
4-491

FROM schema
schema

c_alias AS

ORDER BY

ORDER BY

expr

position

c_alias

ASC

DESC

,

FOR UPDATE
OF

schema. table.

view.
column

,

NOWAIT

WITH

READ ONLY

CHECK OPTION
CONSTRAINT constraint
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SELECT
PARTITION 
(partition_name)

partition_name
1

schema schema

table, view, snapshot

dblink

2-50
Oracle

dblink

THE 1

 THE
THE

 4-528

 set operators

subquery 4-525
Oracle FROM

t_alias

WHERE condition TRUE FROM
condition

3-84

START WITH ... 
CONNECT BY

4-492

GROUP BY expr 1
GROUP BY 4-496

HAVING TRUE
HAVING 4-497

expr 3-73 condition 3-84
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SELECT
SELECT FROM expr
1 table.*

1 expr

Oracle

FROM PARTITION 1
SQL SALES NOV96

SELECT * FROM sales PARTITION (nov96) s
  WHERE s.amount_of_sale > 1000;

s

ORDER BY

set operators:

UNION    UNION 
ALL INTERSECT 
MINUS

2 SELECT
FOR UPDATE

THE MULTISET SELECT
UNION UNION ALL INTERSECT

MINUS 4-498

ORDER BY

expr expr FROM

position

ASC DESC ASC

ORDER BY 4-498

FOR UPDATE

OF

NOWAIT SELECT

SELECT

FOR UPDATE 4-499
4-491



SELECT
1 DISTINCT

DB_BLOCK_SIZE

Oracle SELECT

Oracle8 Server

1. 30 EMP

SELECT * 
    FROM emp 
    WHERE deptno = 30;

2. 30

SELECT ename, job, sal, deptno 
    FROM emp 
    WHERE NOT (job = ’SALESMAN’ AND deptno = 30);

3. FROM

SELECT a.deptno "Department", 
       a.num_emp/b.total_count "%Employees", 
       a.sal_sum/b.total_sal "%Salary"
  FROM
 (SELECT deptno, COUNT(*) num_emp, SUM(SAL) sal_sum
    FROM scott.emp
    GROUP BY deptno) a,
 (SELECT COUNT(*) total_count, SUM(sal) total_sal
    FROM scott.emp) b ;

 

Oracle

START WITH 

CONNECT BY 

WHERE 
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SELECT
1. START WITH

2. 1 CONNECT BY

3. 2
Oracle

CONNECT BY

4. WHERE Oracle WHERE
Oracle

5. Oracle 4–1

4–1

SELECT

• SELECT

•

• ORDER BY Oracle 4–1
ORDER BY

START WITH CONNECT BY

1

7

8

ROOT

2 9

3 4 10 12

1165
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SELECT
START WITH  
START WITH

START WITH

CONNECT BY  
CONNECT BY

3-84

PRIOR PRIOR

PRIOR expr comparison_operator expr 
expr comparison_operator PRIOR expr 

Oracle PRIOR
CONNECT BY

CONNECT BY

CONNECT BY

1. CONNECT BY EMPNO MGR

CONNECT BY PRIOR empno = mgr; 

2. CONNECT BY PRIOR EMPNO
Oracle EMPNO

MGR SAL COMM

CONNECT BY PRIOR empno = mgr AND sal > comm;

MGR EMPNO SAL COMM

LEVEL  
SELECT LEVEL LEVEL

1 2 3
LEVEL 2-30
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SELECT
1. ’PRESIDENT’

SELECT LPAD(’ ’,2*(LEVEL-1)) || ename org_chart, 
        empno, mgr, job
    FROM emp 
    START WITH job = ’PRESIDENT’ 
    CONNECT BY PRIOR empno = mgr; 

ORG_CHART    EMPNO      MGR        JOB
------------ ---------- ---------- ---------
KING                   7839       PRESIDENT
JONES        7566       7839       MANAGER
SCOTT        7788       7566       ANALYST
ADAMS        7876       7788       CLERK
FORD         7902       7566       ANALYST
SMITH        7369       7902       CLERK
BLAKE        7698       7839       MANAGER
ALLEN        7499       7698       SALESMAN
WARD         7521       7698       SALESMAN
MARTIN       7654       7698       SALESMAN
TURNER       7844       7698       SALESMAN
JAMES        7900       7698       CLERK
CLARK        7782       7839       MANAGER
MILLER       7934       7782       CLERK

’ANALYST’

SELECT LPAD(' ', 2*(LEVEL-1)) || ename org_chart,
     empno, mgr, job
     FROM emp
     WHERE job != 'ANALYST'
     START WITH job = 'PRESIDENT'
     CONNECT BY PRIOR empno = mgr;

ORG_CHART            EMPNO      MGR        JOB      
-------------------- ---------- ---------- ---------
KING                           7839       PRESIDENT
JONES                7566       7839       MANAGER  
ADAMS                7876       7788       CLERK    
SMITH                7369       7902       CLERK    
BLAKE                7698       7839       MANAGER  
ALLEN                7499       7698       SALESMAN 
WARD                 7521       7698       SALESMAN 
MARTIN               7654       7698       SALESMAN 
TURNER               7844       7698       SALESMAN 
JAMES                7900       7698       CLERK    
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SELECT
CLARK                7782       7839       MANAGER  
MILLER               7934       7782       CLERK

’SCOTT’ ’FORD’ 2

LEVEL 2

SELECT LPAD(’ ’,2*(LEVEL-1)) || ename org_chart, 
    empno, mgr, job 
    FROM emp 
    START WITH job = ’PRESIDENT’ 
    CONNECT BY PRIOR empno = mgr AND LEVEL <= 2; 

ORG_CHART    EMPNO      MGR        JOB
------------ ---------- ---------- ---------
KING                   7839       PRESIDENT
JONES        7566       7839       MANAGER
BLAKE        7698       7839       MANAGER
CLARK        7782       7839       MANAGER

GROUP BY  
GROUP BY 1

GROUP BY

SELECT GROUP BY

•  

•  

• USER UID SYSDATE

• GROUP BY  

•  

GROUP BY FROM

GROUP BY 255 GROUP BY

DB_BLOCK_SIZE

1. 

SELECT deptno, MIN(sal), MAX(sal)
     FROM emp
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SELECT
     GROUP BY deptno;

DEPTNO     MIN(SAL)   MAX(SAL)  
---------- ---------- ----------
        10       1300       5000
        20        800       3000
        30        950       2850

2. 

SELECT deptno, MIN(sal), MAX(sal)
     FROM emp
     WHERE job = 'CLERK'
     GROUP BY deptno;

DEPTNO     MIN(SAL)   MAX(SAL)  
---------- ---------- ----------
        10       1300      1300
        20        800      1100
        30        950       950

HAVING  
HAVING GROUP BY

Oracle WHERE GROUP BY HAVING

1. WHERE Oracle WHERE

2. GROUP BY

3. HAVING

GROUP BY HAVING WHERE CONNECT BY
GROUP BY HAVING

1. $1,000

SELECT deptno, MIN(sal), MAX(sal)
     FROM emp
     WHERE job = 'CLERK'
     GROUP BY deptno
     HAVING MIN(sal) < 1000;

DEPTNO     MIN(SAL)   MAX(SAL)  
---------- ---------- ----------
        20        800       1100
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SELECT
        30        950        950

UNION UNION ALL INTERSECT MINUS
UNION UNION ALL INTERSECT MINUS 2 1

3-12

3

DB_BLOCK_SIZE

THE MULTISET

ORDER BY  
ORDER BY ORDER BY

ORDER BY
2

NULL

• ORDER BY

• UNION INTERSECT MINUS UNION ALL
ORDER BY
ORDER BY ORDER BY

ORDER BY Oracle NLS_SORT
NLS_LANGUAGE

Oracle8 Server
ALTER SESSION

ORDER BY NLS_SORT
NLSSORT 1

ORDER BY
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SELECT
• SELECT ORDER BY DISTINCT ORDER 
BY

• ORDER BY

• ORDER BY 255

ORDER BY GROUP BY ORDER BY
GROUP BY 4-496

ORDER BY ORDER BY

1. EMP

SELECT * 
    FROM emp 
    WHERE job = ’SALESMAN’ 
    ORDER BY comm DESC; 

2. EMP

SELECT ename, deptno, sal 
    FROM emp 
    ORDER BY deptno ASC, sal DESC; 

SELECT ORDER BY

SELECT ename, deptno, sal 
    FROM emp 
    ORDER BY 2 ASC, 3 DESC; 

FOR UPDATE  
FOR UPDATE

FOR UPDATE
FOR UPDATE

SELECT WHERE UPDATE 1

FOR UPDATE

• DISTINCT  

• GROUP BY  
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SELECT
•  

•  

• CURSOR

FOR UPDATE
LONG

Oracle

NOWAIT

VARRAY

LOB
LOB LOB

1 SELECT... FOR UPDATE

. 
INSERT INTO t_table VALUES (1, 'abcd'); 

COMMIT;
DECLARE 
  num_var      NUMBER; 
  clob_var     CLOB;
  clob_locked  CLOB;
  write_amount NUMBER; 
  write_offset NUMBER;
  buffer       VARCHAR2(20) := 'efg';

BEGIN 
  SELECT clob_col INTO clob_locked FROM t_table 
  WHERE num_col = 1 FOR UPDATE; 

  write_amount := 3;
   dbms_lob.write(clob_locked, write_amount, write_offset, buffer);
END;

FOR UPDATE OF
OF

OF
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SELECT
1. EMP DEPT

SELECT empno, sal, comm 
    FROM emp, dept 
    WHERE job = ’CLERK’ 
        AND emp.deptno = dept.deptno 
        AND loc = ’NEW YORK’ 
    FOR UPDATE; 

2. EMP DEPT

SELECT empno, sal, comm 
    FROM emp, dept 
    WHERE job = ’CLERK’ 
        AND emp.deptno = dept.deptno 
        AND loc = ’NEW YORK’ 
    FOR UPDATE OF emp.sal;

 
2

Oracle FROM

2

 
2 WHERE

Oracle TRUE
2

3 Oracle 2

Oracle

WHERE 1
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SELECT
1

DB_BLOCK_SIZE

1. 

SELECT ename, job, dept.deptno, dname
     FROM emp, dept
     WHERE emp.deptno = dept.deptno;

ENAME      JOB       DEPTNO     DNAME         
---------- --------- ---------- --------------
CLARK      MANAGER           10 ACCOUNTING    
KING       PRESIDENT         10 ACCOUNTING    
MILLER     CLERK             10 ACCOUNTING    
SMITH      CLERK             20 RESEARCH      
ADAMS      CLERK             20 RESEARCH      
FORD       ANALYST           20 RESEARCH      
SCOTT      ANALYST           20 RESEARCH      
JONES      MANAGER           20 RESEARCH      
ALLEN      SALESMAN          30 SALES         
BLAKE      MANAGER           30 SALES         
MARTIN     SALESMAN          30 SALES         
JAMES      CLERK             30 SALES         
TURNER     SALESMAN          30 SALES         
WARD       SALESMAN          30 SALES       

Oracle 2

emp.deptno = dept.deptno 

2. 

SELECT ename, job, dept.deptno, dname
     FROM emp, dept
     WHERE emp.deptno = dept.deptno
     AND job = 'CLERK';

ENAME      JOB       DEPTNO     DNAME         
---------- --------- ---------- --------------
MILLER     CLERK             10 ACCOUNTING    
SMITH      CLERK             20 RESEARCH      
ADAMS      CLERK             20 RESEARCH      
JAMES      CLERK             30 SALES    
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SELECT
WHERE ’CLERK’ JOB
12

job = ’CLERK’ 

 
FROM 2

Oracle

 . 

SELECT e1.ename||’ works for ’||e2.ename 
"Employees and their Managers" 
    FROM emp e1, emp e2 WHERE e1.mgr = e2.empno; 

Employees and their Managers   
-------------------------------
BLAKE works for KING           
CLARK works for KING           
JONES works for KING           
FORD works for JONES           
SMITH works for FORD           
ALLEN works for BLAKE          
WARD works for BLAKE           
MARTIN works for BLAKE         
SCOTT works for JONES          
TURNER works for BLAKE         
ADAMS works for SCOTT          
JAMES works for BLAKE          
MILLER works for CLARK

EMP E1 E2

e1.mgr = e2.empno 

 
2 Oracle

1 1
100 2

10000
 3
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SELECT
 
1

A B A
(+) B B

A B NULL

2

• (+) WHERE

• A B (+)

• (+) 1 (+)

• (+) OR

• IN (+)

• (+)

WHERE B NULL
A (+)

2 1 NULL
A B B C B (+)

SELECT
table

. column

,

FROM table1 , table2

outer_join  ::=

WHERE table1.column
= table2.column ( + )

( + ) table2.column
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SELECT
1. 14

SELECT ename, job, dept.deptno, dname 
    FROM emp, dept 
    WHERE emp.deptno (+) = dept.deptno; 

ENAME      JOB       DEPTN      DNAME
---------- --------- ---------- --------------
CLARK      MANAGER           10 ACCOUNTING
KING       PRESIDENT         10 ACCOUNTING
MILLER     CLERK             10 ACCOUNTING
SMITH      CLERK             20 RESEARCH
ADAMS      CLERK             20 RESEARCH
FORD       ANALYST           20 RESEARCH
SCOTT      ANALYST           20 RESEARCH
JONES      MANAGER           20 RESEARCH
ALLEN      SALESMAN          30 SALES
BLAKE      MANAGER           30 SALES
MARTIN     SALESMAN          30 SALES
JAMES      CLERK             30 SALES
TURNER     SALESMAN          30 SALES
WARD       SALESMAN          30 SALES
                             40 OPERATIONS

OPERATIONS
Oracle ENAME JOB NULL 10

15

SELECT ename, job, dept.deptno, dname 
    FROM emp, dept 
    WHERE emp.deptno (+) = dept.deptno 
        AND job (+) = ’CLERK’; 

ENAME      JOB       DEPTNO     DNAME
---------- --------- ---------- --------------
MILLER     CLERK             10 ACCOUNTING
SMITH      CLERK             20 RESEARCH
ADAMS      CLERK             20 RESEARCH
JAMES      CLERK             30 SALES
                             40 OPERATIONS

OPERATIONS
JOB (+) JOB NULL

(+) JOB ’CLERK’ OPERATIONS
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SELECT
2. CUSTOMERS ORDERS LINEITEMS PARTS 4

SELECT custno, custname 
    FROM customers; 

CUSTNO     CUSTNAME 
---------- -------------------- 
1          Angelic Co. 
2          Believable Co.         
3          Cables R Us 

SELECT orderno, custno, 
    TO_CHAR(orderdate, ’MON-DD-YYYY’) "ORDERDATE" 
    FROM orders; 

ORDERNO    CUSTNO     ORDERDATE 
---------- ---------- ----------- 
      9001          1 OCT-13-1993 
      9002          2 OCT-13-1993 
      9003          1 OCT-20-1993 
      9004          1 OCT-27-1993 
      9005          2 OCT-31-1993 

SELECT orderno, lineno, partno, quantity 
    FROM lineitems; 

ORDERNO    LINENO     PARTNO     QUANTITY 
---------- ---------- ---------- ---------- 
      9001          1        101         15 
      9001          2        102         10 
      9002          1        101         25 
      9002          2        103         50 
      9003          1        101         15 
      9004          1        102         10 
      9004          2        103         20 

SELECT partno, partname 
    FROM parts; 

PARTNO PARTNAME 
------ -------- 
   101 X-Ray Screen 
   102 Yellow Bag        
   103 Zoot Suit 
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SELECT
Cables R Us 9005

(+)

SELECT custname, TO_CHAR(orderdate, ’MON-DD-YYYY’) "ORDERDATE" 
    FROM customers, orders 
    WHERE customers.custno = orders.custno (+); 

CUSTNAME             ORDERDATE
-------------------- --------------
Angelic Co.          OCT-13-1993
Angelic Co.          OCT-20-1993
Angelic Co.          OCT-27-1993
Believable Co.       OCT-13-1993 
Believable Co.       OCT-31-1993 
Cables R Us 

LINEITEMS FROM
ORDERS WHERE

LINEITEMS
(+)

2 (+)

SELECT custname, 
TO_CHAR(orderdate, ’MON-DD-YYYY’) "ORDERDATE", 
partno, 
quantity 
    FROM customers, orders, lineitems 
    WHERE customers.custno = orders.custno (+) 
    AND orders.orderno = lineitems.orderno (+); 

CUSTNAME             ORDERDATE      PARTNO     QUANTITY 
-------------------- -------------- ---------- ---------- 
Angelic Co.          OCT-13-1993           101         15 
Angelic Co.          OCT-13-1993           102         10 
Angelic Co.          OCT-20-1993           101         15 
Angelic Co.          OCT-27-1993           102         10 
Angelic Co.          OCT-27-1993           103         20 
Believable Co.       OCT-13-1993           101         25 
Believable Co.       OCT-13-1993           103         50 
Believable Co.       OCT-31-1993 
Cables R Us 

PARTS FROM PARTNAME
LINEITEMS WHERE
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SELECT
PARTS

2 (+) 3 (+)
NULL

SELECT custname, TO_CHAR(orderdate, ’MON-DD-YYYY’) "ORDERDATE", 
    quantity, partname 
    FROM customers, orders, lineitems, parts 
    WHERE customers.custno = orders.custno (+) 
    AND orders.orderno = lineitems.orderno (+) 
    AND lineitems.partno = parts.partno (+); 

CUSTNAME             ORDERDATE      QUANTITY   PARTNAME 
-------------------- -------------- ---------- ------------ 
Angelic Co.          OCT-13-1993            15 X-Ray Screen 
Angelic Co.          OCT-13-1993            10 Yellow Bag 
Angelic Co.          OCT-20-1993            15 X-Ray Screen 
Angelic Co.          OCT-27-1993            10 Yellow Bag 
Angelic Co.          OCT-27-1993            20 Zoot Suit 
Believable Co.       OCT-13-1993            25 X-Ray Screen 
Believable Co.       OCT-13-1993            50 Zoot Suit 
Believable Co.       OCT-31-1993 
Cables R Us 

 
DELETE 4-370

SET CONSTRAINT(S) 4-509

UPDATE 4-536
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SET CONSTRAINT(S)
SET CONSTRAINT(S)

 
DML (IMMEDIATE)

(DEFERRED)
4-509

SELECT

1. DML

SET CONSTRAINTS ALL IMMEDIATE;

constraint

ALL

IMMEDIATE DML

DEFERRED

SET CONSTRAINTS ALL IMMEDIATE

SET  CONSTRAINT
S constraint

,

ALL

IMMEDIATE

DEFERRED
;

4-509



SET CONSTRAINT(S)
2. 3

SET CONSTRAINTS unq_name, scott.nn_sal,
  adams.pk_dept@dblink DEFERRED;

CREATE TABLE 4-303

ALTER TABLE 4-105

ENABLE 4-414

DISABLE 4-375

ALTER SESSION 4-58
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SET ROLE
SET ROLE 

 

4-513

 
SET ROLE 4-512

role

password 

ALL 
EXCEPT

EXCEPT EXCEPT

SET  ROLE

role
IDENTIFIED  BY password

,

ALL
EXCEPT role

,

NONE

;
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SET ROLE
Oracle

 
SET ROLE

MAX_ENABLED_ROLES

SET ROLE

•

•

SET ROLE

•

• 1

• 1

• 1

SET ROLE
2

Oracle SET ROLE

SESSION_ROLES

ALTER USER

EXCEPT

NONE
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SET ROLE
1. MARIGOLDS
GARDENER

SET ROLE gardener IDENTIFIED BY marigolds; 

2. 

SET ROLE ALL; 

3. BANKER

SET ROLE ALL EXCEPT banker IV;

4. 

SET ROLE NONE; 

 
ALTER USER 4-148

CREATE ROLE 4-268
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SET TRANSACTION
SET TRANSACTION 

 

•

•

•

SET TRANSACTION
COMMIT

ROLLBACK

SET TRANSACTION
SET TRANSACTION

 

 

READ ONLY 4-
515

READ WRITE

ISOLATION 
LEVEL

SET  TRANSACTION

READ  ONLY

READ  WRITE

ISOLATION  LEVEL
SERIALIZABLE

READ  COMMITTED

USE  ROLLBACK  SEGMENT rollback_segment

;
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SET TRANSACTION
 
READ 

WRITE SET TRANSACTION

READ ONLY SET TRANSACTION

1

• SELECT(FOR UPDATE )

• LOCK TABLE 

• SET ROLE 

• ALTER SESSION 

• ALTER SYSTEM 

INSERT UPDATE DELETE FOR UPDATE SELECT

SERIALIZABLE SQL92
(DML)

DML

 SERIALIZABLE COMPATIBLE
7.3.0

READ 
COMMITTED

Oracle
DML

DML

USE ROLLBACK 
SEGMENT

1 SET TRANSACTION 1 READ ONLY
USE ROLLBACK SEGMENT

4-516
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SET TRANSACTION
SET TRANSACTION READ ONLY

SET TRANSACTION

 . 

COMMIT 
SET TRANSACTION READ ONLY 
SELECT COUNT(*) FROM ship 
SELECT COUNT(*) FROM container 
COMMIT;

COMMIT

 

SET TRANSACTION USE 
ROLLBACK SEGMENT

Oracle

SET TRANSACTION

• OLTP 2 3

•
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SET TRANSACTION
•

. OLTP_5

SET TRANSACTION USE ROLLBACK SEGMENT oltp_5; 

 
COMMIT 4-182

ROLLBACK 4-481

SAVEPOINT 4-484
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STORAGE
STORAGE  

 

4-521

 
STORAGE

•  

•  

•  

•  

•  

•  

•

•

STORAGE CREATE ALTER
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STORAGE
 

INITIAL 1
K M KB MB
5

2
5

5 5

STORAGE (

INITIAL integer

K

M

NEXT integer

K

M

MINEXTENTS integer

MAXEXTENTS
integer

UNLIMITED

PCTINCREASE integer

FREELISTS integer

FREELIST  GROUPS integer

OPTIMAL

integer

K

M

NULL

BUFFER_POOL

KEEP

RECYCLE

DEFAULT

)
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STORAGE
NEXT K M
KB MB 5

1
5

5
Oracle8 Server

PCTINCREASE 3
50 3

50% 0 2

PCTINCREASE
PCTINCREASE 0

MINEXTENTS

1 1

2

MINEXTENTS 1 INITIAL NEXT PCTINCREASE

MAXEXTENTS 1 Oracle
1 2

UNLIMITED

MAXEXTENTS UNLIMITED 4-522

FREELIST 
GROUPS 1

Parallel Server Oracle

FREELISTS

1 1
FREELISTS
4-520 Oracle8 Server SQL



STORAGE
STORAGE

Oracle8 Server

STORAGE

STORAGE STORAGE

FREELISTS FREELIST GROUPS CREATE TABLE CREATE 
CLUSTER CREATE INDEX

OPTIMAL
K M KB MB

Oracle

OPTIMAL

NULL

MINEXTENTS INITIAL NEXT PCTINCREASE
1

BUFFER_POOL

 BUFFER_POOL
Oracle8 

Server

KEEP I/O

RECYCLE

DEFAULT KEEP RECYCLE
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STORAGE
PCTINCREASE ( 0) MINEXTENTS ( 2)

STORAGE
INITIAL

MINEXTENTS NEXT

PCTINCREASE
PCTINCREASE

STORAGE

MAXEXTENTS UNLIMITED
MAXEXTENTS UNLIMITED

STORAGE
STORAGE

MAXEXTENT UNLIMITED

1. STORAGE

CREATE TABLE dept 
    (deptno NUMBER(2), 
     dname VARCHAR2(14), 
     loc VARCHAR2(13) ) 
     STORAGE ( INITIAL 100K NEXT 50K 
                  MINEXTENTS 1 MAXEXTENTS 50 PCTINCREASE 5 ); 

STORAGE

• MINEXTENTS 1 1

• INITIAL 100K 1 100K

• 1 2 2
NEXT 50K 50K
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STORAGE
• 2 3
PCTINCREASE 5 3 2

5% 52.5KB 2KB
52KB

5%

• MAXEXTENTS 50 50

2. STORAGE

CREATE ROLLBACK SEGMENT rsone 
    STORAGE ( INITIAL 10K NEXT 10K 
              MINEXTENTS 2 MAXEXTENTS 25 
               OPTIMAL 50K ); 

STORAGE

• MINEXTENTS 2 2

• INITIAL 10K 1 10K

• NEXT 10K 2 10K

• 2 3
PCTINCREASE 0 3

2 10KB

• MAXEXTENTS 25
25

• OPTIMAL 50K 50KB

 
CREATE CLUSTER 4-202

CREATE INDEX 4-233

CREATE ROLLBACK SEGMENT 4-272
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STORAGE
CREATE TABLE 4-303

CREATE TABLESPACE 4-325
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SQL SELECT

4-527

SELECT

DISTINCT

ALL

*

schema.
table

view

snapshot

.*

expr

AS
c_alias

,

SELECT

DISTINCT

ALL

*

schema.
table

view

snapshot

.*

expr

AS
c_alias

,
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WITH_clause::=

WITH READ 
ONLY

WITH CHECK 
OPTION

INSERT UPDATE DELETE

 INSERT INTO (SELECT ename, deptno FROM emp
              WHERE deptno < 10)
        VALUES (’Taylor’, 20);

 INSERT INTO (SELECT ename, deptno FROM emp
              WHERE deptno < 10
                WITH CHECK OPTION)
        VALUES (’Taylor’, 20);

WHERE condition

START_WITH condition
CONNECT_BY condition

GROUP_BY expr

,
HAVING condition

WHERE condition

START_WITH condition
CONNECT_BY condition

GROUP_BY expr

,
HAVING condition

WITH

READ ONLY

CHECK OPTION
CONSTRAINT constraint
4-526 Oracle8 Server SQL



SELECT 4-486
4-528 DUAL  4-530

4-530 4-530

• INSERT CREATE TABLE

• CREATE VIEW CREATE SNAPSHOT

• UPDATE 1

• SELECT UPDATE DELETE WHERE HAVING START 
WITH

• FROM
INSERT UPDATE

DELETE

1 TAYLOR
TAYLOR

SELECT

1

1. TAYLOR

SELECT ename, deptno 
    FROM emp 
    WHERE deptno = 
        (SELECT deptno 
            FROM emp 
            WHERE ename = ’TAYLOR’); 

THE THE

4-528

TABLE(nested
_table_column)
4-527



2. (BONUS )EMP
10%

UPDATE emp 
    SET sal = sal * 1.1
    WHERE empno NOT IN (SELECT empno FROM bonus); 

3. NEWDEPT DEPT

CREATE TABLE newdept (deptno, dname, loc) 
    AS SELECT deptno, dname, loc FROM dept; 

THE 1
THE

THE

PROJECTS 40

INSERT INTO 
  THE(SELECT projects FROM dept WHERE deptno = 40)
  VALUES(33, 'Install new email system', 14875); 

70 2

UPDATE 
  THE(SELECT projects FROM dept WHERE deptno = 70) 
    SET budget = budget + 1000
    WHERE projno IN (24, 25); 

 
SELECT

UPDATE DELETE

SELECT select_list 
    FROM table1 t_alias1 
    WHERE expr operator 
        (SELECT column_list 
            FROM table2 t_alias2 
            WHERE t_alias1.column 
               operator t_alias2.column); 
UPDATE table1 t_alias1 
    SET column = 
        (SELECT expr 
            FROM table2 t_alias2 
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            WHERE t_alias1.column = t_alias2.column); 
DELETE FROM table1 t_alias1 
    WHERE column operator 
        (SELECT expr 
            FROM table2 t_alias2 
            WHERE t_alias1.column = t_alias2.column);

SELECT UPDATE DELETE

1

Oracle
Oracle

UPDATE

DELETE

 . 
EMP

SELECT deptno, ename, sal 
    FROM emp x 
    WHERE sal > (SELECT AVG(sal) 
          FROM emp 
          WHERE x.deptno = deptno) 
    ORDER BY deptno; 

EMP
EMP

1. DEPTNO

2. DEPTNO

3.

EMP 1 1
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DUAL  
DUAL Oracle
DUAL SYS DUAL

DUAL VARCHAR2(1) DUMMY
’X’ DUAL SELECT

DUAL 1 1

 . 

SELECT SYSDATE FROM DUAL;

EMP SYSDATE EMP 1
14 SYSDATE DUAL

 
NEXTVAL CURRVAL SELECT

CREATE SEQUENCE 4-278
2-30

 . ZSEQ

SELECT zseq.nextval 
    FROM dual; 

ZSEQ

SELECT zseq.currval 
    FROM dual; 

 
Oracle Net8 Oracle Server

@dblink dblink

2-50

FOR UPDATE
LONG

SELECT emp_ny.* 
    FROM emp_ny@ny, dept 
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    WHERE emp_ny.deptno = dept.deptno 
    AND dept.dname = ’ACCOUNTING’ 
    FOR UPDATE OF emp_ny.sal;

NY EMP_REVIEW LONG_COLUMN LONG
EMP

SELECT emp.empno, review.long_column, emp.sal 
    FROM emp, emp_review@ny review 
    WHERE emp.empno = emp_review.empno 
    FOR UPDATE OF emp.sal;

 . DEPT HOUSTON EMP

SELECT ename, dname 
    FROM emp@houston, dept 
    WHERE emp.deptno = dept.deptno; 

 
DELETE 4-370

SET CONSTRAINT(S) 4-509

UPDATE 4-536
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TRUNCATE
TRUNCATE 

 
STORAGE

4-533
4-534

 
DROP ANY TABLE

 4-534

 

   

schema schema

TABLE

TRUNCATE

TABLE
schema.

table

PRESERVE

PURGE
SNAPSHOT  LOG

CLUSTER
schema.

cluster

DROP

REUSE
STORAGE

;
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TRUNCATE
TRUNCATE
TRUNCATE DELETE

• TRUNCATE

• (TRUNCATE) DELETE

TRUNCATE
MINEXTENTS

TRUNCATE

•
TRUNCATE

SNAPSHOT LOG

TRUNCATE  Oracle8 Server

PRESERVE 

PURGE

CLUSTER

DROP STORAGE

REUSE STORAGE STORAGE

DROP STORAGE REUSE STORAGE
4-533



TRUNCATE
•
TRUNCATE

•
STORAGE TRUNCATE

NEXT

TRUNCATE

1. EMP EMP

TRUNCATE TABLE emp; 

EMP

2. CUST

TRUNCATE CLUSTER cust 
    REUSE STORAGE 

CUST

3. TRUNCATE

TRUNCATE TABLE emp PRESERVE SNAPSHOT LOG; 
TRUNCATE TABLE stock;

: NEXT
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TRUNCATE
 
DELETE 4-370

DROP CLUSTER 4-381

DROP TABLE 4-402
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UPDATE
UPDATE 

 

Oracle UPDATE

Oracle8 Server

UPDATE
UPDATE DML Oracle8 Server

Oracle8 Parallel Server Oracle8 Server

 
UPDATE

• UPDATE

• UPDATE

SQL92_SECURITY TRUE UPDATE
(WHERE ) SELECT

UPDATE ANY TABLE

: Oracle 
Object Option
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UPDATE
 
 

UPDATE

schema . table

PARTITION ( partition_name )

@dblink

view

snapshot

@dblink

THE
( subquery_1 )

t_alias

WHERE condition returning_clause
;

SET

( column )

,

= ( subquery_2 )

column =
expr

( subquery_3 )

,
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UPDATE
 
   

schema schema

table / view UPDATE
UPDATE view Oracle

4-539

PARTITION 
(partition_name)

table partition_name 
1

 4-540

dblink

2-50 Oracle

dblink

THE THE

4-528

subquery_1 4-525

t_alias

SET clause SET

RETURNING expr_list INTO data_item_list

returning_clause  ::=

( expr

,

)

expr_list  ::=

( data_item

,

)

data_item_list  ::=
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UPDATE
 
WITH CHECK OPTION

•  

• GROUP BY  

•  

• DISTINCT  

•

column SET

subquery_2 4-525

expr
3-73

subquery_3 4-525
 4-541

SET 1

NULL

SET

WHERE TRUE
3-84

WHERE WHERE
WHERE SET (=)

returning_clause UPDATE LOB ROWID REF
RETURNING 4-542

expr_list 3-73 data_item_list expr_list

INTO data_item_list data_item

data_item expr expr_list PL/SQL

DML returning_clause
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UPDATE
•

• CAST MULTISET

 

CREATE TABLE emp
  (emp_no NUMBER(5),
   dept VARCHAR2(2),
   name VARCHAR2 (30))
  STORAGE (INITIAL 100K NEXT 50K) LOGGING
  PARTITION BY RANGE (emp_no)
   ( PARTITION acct VALUES LESS THAN (1000)
     TABLESPACE ts1,
    PARTITION sales VALUES LESS THAN (2000)
     TABLESPACE ts2 
     PARTITION educ VALUES LESS THAN (3000) );

INSERT INTO EMP VALUES (1226, ’sa’, ’smith’);

INSERT INTO EMP VALUES (2100, ’ed’, ’jones’);

EMP SMITH

UPDATE emp SET emp_no = 1356
  WHERE name = ’SMITH’;

JONES

UPDATE emp SET emp_no = 1500 
  WHERE name = ’JONES’;

1

1

WHERE
1 PARTITION

WHERE

. SALES 1

UPDATE sales PARTITION (feb96) s
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UPDATE
   SET s.account_name = UPPER(s.account_name);

 
1

1

UPDATE
UPDATE

1. TRAINEE NULL

UPDATE emp 
    SET comm = NULL 
    WHERE job = ’TRAINEE’; 

2. JONES 20 $1,000
(JONES 1 )

UPDATE emp 
    SET job = ’MANAGER’, sal = sal + 1000, deptno = 20 
    WHERE ename = ’JONES’; 

3. BOSTON
ACCOUNTS 5001

UPDATE accounts@boston 
    SET balance = balance + 500 
    WHERE acc_no = 5001; 

4. UPDATE

• SET 2  

•  

• WHERE  

UPDATE emp a 
    SET deptno = 
        (SELECT deptno 
            FROM dept 
            WHERE loc = ’BOSTON’), 
        (sal, comm) = 
        (SELECT 1.1*AVG(sal), 1.5*AVG(comm) 
          FROM emp b 
          WHERE a.deptno = b.deptno) 
    WHERE deptno IN 
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UPDATE
        (SELECT deptno 
          FROM dept 
          WHERE loc = ’DALLAS’ 
              OR loc = ’DETROIT’); 

UPDATE

•

• DEPTNO DEPTNO

• 10%

• 50%

5.  PROJS

UPDATE THE(SELECT projs 
           FROM dept d WHERE d.dno = 123) p 
  SET p.budgets = p.budgets + 1 
  WHERE p.pno IN (123, 456);

RETURNING
RETURNING UPDATE
SELECT

• 1 RETURNING UPDATE ROWID REF
PL/SQL

• RETURNING UPDATE
ROWID REF

1 RETURNING UPDATE

. PL/SQL BND1 BND2 BND3

UPDATE emp
  SET job = ’MANAGER’, sal = sal + 1000, deptno = 20
  WHERE ename = ’JONES’
  RETURNING sal*0.25, ename, deptno INTO bnd1, bnd2, bnd3;

 
DELETE 4-370

INSERT 4-449
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A

SQL

1
cursor

HQ_LIB

DROP LIBRARY hq_lib;

1 1

DROP  LIBRARY libname ;
A-1



5 1

DEALLOCATE UNUSED;
DEALLOCATE UNUSED KEEP 1000;
DEALLOCATE UNUSED KEEP 10 M; 

INDICATOR

LENGTH

MAXLEN

CHARSETID

CHARSETFORM

DEALLOCATE UNUSED
KEEP integer

K

M
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1

2

ALTER TYPE type_name COMPILE BODY; 

 
Oracle 30

($) (#)
(_)

Oracle (")

Oracle /

( expr

,

)

ALTER  TYPE
schema .

type_name

COMPILE

SPECIFICATION

BODY

REPLACE  AS  OBJECT element_list
;
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Oracle
B

Oracle SQL

• SQL Oracle  

• SQL Oracle  

• FIPS SQL  

SQL  
SQL Oracle

• (ANSI) 

• (ISO) 

•  

(NIST) "SQL Test Suite"
NIST

ANSI ISO  
Oracle8 ANSI X3.135-1992"Database Language SQL"

ANSI

American National Standards Institute

1430 Broadway

New York, NY 10018 USA
SQL B-1



SQL
ANSI ISO SQL
Oracle8 Server

Oracle (Fortran ) 1.8.25 Oracle (C/C++ )
8.0.4 Oracle (Cobol ) 8.0.4 SQL*Module(ADA

) 8.0.4 ANSI X3.135-1992/ISO 9075-1992

• (SQL-DDL SQL-DML )

• ADA

• SQL C 

• SQL COBOL 

• SQL FORTRAN 

FIPS  
Oracle Entry SQL FIPS PUB 127-2 Section 
16"Special Procurement Considerations"

Section 16.2 Programming Language Interfaces(
)

Oracle C COBOL Fortran SQL
SQL*Module ADA

Section 16.3 Style of Language Interface( )
SQL*Module Oracle ADA Oracle

Oracle C COBOL FORTRAN

Section 16.5 Interactive Direct SQL( SQL)
Oracle8 SQL*Plus 3.1( Oracle Tools) SQL

FIPS PUB 127-2

• CREATE TABLE

• CREATE VIEW

• GRANT

• INSERT  

• SELECT (ORDER BY INTO ) 

• UPDATE  
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SQL
• DELETE  

• COMMIT WORK  

• ROLLBACK WORK

SQL

Section 16.6 Sizing for Database Constructs(
)

B–1 FIPS PUB 127-1 Oracle8

B–1

 FIPS Oracle8

18 30

CHARACTER 240 2000

NUMERIC 10 15 38

DECIMAL 10 15 38

INTEGER 10 9 38

SMALLINT 10 4 38

FLOAT 2 20 126

REAL 2 20 63

DOUBLE PRECISION 2 30 126

100 1000

INSERT 100 1000

UPDATE SET (a) 20 1000

(b c) 2,000 2,000,000

UNIQUE 6 16

UNIQUE (b) 120 (d)

(b) 120 (d)

GROUP BY 6 255(e)

GROUP BY 120 (e)
Oracle SQL B-3
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Section 16.7 Character Set Support( )
Oracle ASCII (FIPS PUB 1-2)

IBM EBCDIC
Oracle

 SQL  
SQL SQL Oracle

SQL

•  

•  

•  

•  

ORDER BY 6 255(e)

ORDER BY 120 (e)

6 16

SQL 15

10 (f)

SELECT 100 1000

(a)UPDATE SET SET

(b)FIPS PUB
2 10 1

2 4 1
(c) Oracle 2GB LONG 4000

999 VARCHAR2
2(254) + 231 + (999(4000))

(d)UNIQUE Oracle Oracle
DB_BLOCK_SIZE

(e)Oracle GROUP BY ORDER BY
GROUP BY ORDER BY

Oracle DB_BLOCK_SIZE

(f) Oracle
OPEN_CURSORS

100

B–1
B-4 Oracle8 Server SQL
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•  

•  

•  

Oracle SQL"
SQL" Pro*COBOL

Pro*C/C++ SQL*Module for Ada 
Programmer’s Guide

 

Oracle Entry SQL92
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SQL
ALTER CLUSTER
ALTER DATABASE
ALTER FUNCTION
ALTER INDEX
ALTER PACKAGE
ALTER PROCEDURE
ALTER PROFILE
ALTER RESOURCE COST
ALTER ROLLBACK SEGMENT
ALTER ROLE
ALTER SEQUENCE
ALTER SESSION
ALTER SNAPSHOT
ALTER SNAPSHOT LOG
ALTER SYSTEM
ALTER TABLE
ALTER TABLESPACE
ALTER TRIGGER
ALTER TYPE
ALTER USER
ALTER VIEW
ANALYZE
AUDIT

COMMENT
CREATE CONTROLFILE
CREATE CLUSTER
CREATE DATABASE
CREATE DATABASE LINK
CREATE DIRECTORY
CREATE FUNCTION
CREATE INDEX
CREATE LIBRARY
CREATE PACKAGE
CREATE PACKAGE BODY
CREATE PROCEDURE
CREATE PROFILE
CREATE ROLLBACK SEGMENT
CREATE ROLE

CREATE SEQUENCE
CREATE SNAPSHOT
CREATE SNAPSHOT LOG
CREATE SYNONYM
CREATE TABLE
CREATE TABLESPACE
CREATE TRIGGER
CREATE TYPE
CREATE TYPE BODY
CREATE USER
CREATE VIEW

DROP CLUSTER
DROP DATABASE LINK
DROP DIRECTORY
DROP FUNCTION
DROP INDEX
DROP LIBRARY
 DROP PACKAGE
DROP PROCEDURE
DROP PROFILE
DROP ROLLBACK SEGMENT
DROP ROLE
DROP SEQUENCE
DROP SNAPSHOT
DROP SNAPSHOT LOG
DROP SYNONYM
DROP TABLE
DROP TABLESPACE
DROP TYPE
DROP TYPE BODY

EXPLAIN PLAN

NOAUDIT

RENAME
REVOKE

SAVEPOINT
SET CONSTRAINT
SET TRANSACTION

TRUNCATE
B-6 Oracle8 Server SQL
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Oracle Entry SQL92

COMMIT
COMMIT

• COMMENT  

• FORCE  

Entry SQL92 COMMIT WORK
Oracle COMMIT

CREATE TABLE
CREATE TABLE

• AS  

• ENABLE  

• DISABLE  

• CLUSTER  

• INITRANS  

• MAXTRANS  

• ORGANIZATION

• PCTFREE  

• PCTTHRESHOLD

• PCTUSED  

• STORAGE  

• TABLESPACE  

CONSTRAINT CREATE TABLE CONSTRAINT

• ON DELETE CASCADE  

• ENABLE  

• DISABLE  

• CONSTRAINT  
Oracle SQL B-7
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CREATE TABLE

• WITH ROWID

• SCOPE

Entry SQL92 Oracle
Oracle BLOB CLOB

NCLOB LOB CREATE TABLE

CREATE VIEW
CREATE VIEW

• OR REPLACE  

• FORCE NOFORCE  

• WITH CHECK OPTION CONSTRAINT  

CREATE VIEW

DELETE
DELETE

•  

•  

• PARTITION

• RETURNING

Entry SQL92 DELETE FROM
Oracle DELETE

1 Oracle
DELETE SQL92 DELETE

GRANT
GRANT SQL

GRANT Entry SQL92
DELETE INSERT REFERENCES SELECT UPDATE
B-8 Oracle8 Server SQL



SQL
• ALTER

• EXECUTE

• INDEX

• READ

INSERT
INSERT

INSERT

• PARTITION

• RETURNING

INSERT INTO

INSERT WITH CHECK OPTION

 ROLLBACK
ROLLBACK

• TO  

• FORCE  

Entry SQL92 ROLLBACK WORK
Oracle ROLLBACK

SELECT
SELECT

• START WITH  

• CONNECT BY  

• FOR UPDATE  

•
 

Oracle SQL B-9



SQL
• (+) 

• NULL 

GROUP BY SELECT GROUP BY 

• GROUP BY 
SELECT GROUP BY 

HAVING WHERE

• GROUP BY SELECT

ORDER BY SELECT ORDER BY

• FROM

• table.column  view.colum

SQL SELECT

• GROUP BY

• GROUP BY

UPDATE
UPDATE

•
 

•  

• SET  

• SET  

• PARTITION

• RETURNING

UPDATE

• UPDATE
WITH 

CHECK OPTION
B-10 Oracle8 Server SQL
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• UPDATE SET WHERE

• (FROM )

• UPDATE

 

 
Entry SQL92 AVG COUNT MAX MIN SUM 5 Oracle

Entry SQL92 SQL 3-
15

 
SELECT

SELECT MIN(MAX(sal)) 
FROM emp 
GROUP BY deptno; 

GROUP BY
SELECT

 

 
Oracle Entry SQL92

• ||  

• != ^= ¬=  

• MINUS  

• INTERSECT  

• (+)  

• PRIOR  
Oracle SQL B-11
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Oracle Entry SQL92

• IN

• IS NULL IS NOT NULL

• LIKE
CHAR VARCHAR2

 

Oracle Entry SQL92
2-30

 
Oracle Entry SQL92

• DATE(  Oracle DATE Intermediate SQL92 DATE
)

• NUMBER 

• VARCHAR2 

• LONG 

• RAW 

• LONG RAW 

• ROWID 

• BLOB 

• CLOB 

• BFILE 

• NCLOB

Oracle Entry SQL92

•

• REF

• (VARRAY )
B-12 Oracle8 Server SQL
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Oracle Entry SQL92

 
Oracle

• 18 30 # $
(_)

 
Oracle "E" "e"

FIPS  
Oracle Entry SQL92

SQL
SQL Oracle Entry SQL92

Oracle FIPS FIPS Oracle
SQL*Module FIPS

Pro*COBOL Pro*C/C++
SQL*Module for Ada Programmer’s Guide
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Oracle
C

Oracle

Oracle

C–1 Oracle (*)
ANSI

: Oracle
"SYS_"

C–1

ACCESS AUDIT COMPRESS DESC*

ADD* BETWEEN* CONNECT* DISTINCT*

ALL* BY* CREATE* DROP*

ALTER* CHAR* CURRENT* ELSE*

AND* CHECK* DATE* EXCLUSIVE

ANY* CLUSTER DECIMAL* EXISTS

AS* COLUMN DEFAULT* FILE

ASC* COMMENT DELETE* FLOAT*

FOR* LONG PCTFREE SUCCESSFUL

FROM* MAXEXTENTS PRIOR* SYNONYM

GRANT* MINUS PRIVILEGES* SYSDATE
C-1



GROUP* MODE PUBLIC* TABLE*

HAVING* MODIFY RAW THEN*

IDENTIFIED NETWORK RENAME TO*

IMMEDIATE* NOAUDIT RESOURCE TRIGGER

IN* NOCOMPRESS REVOKE* UID

INCREMENT NOT* ROW UNION*

INDEX NOWAIT ROWID UNIQUE*

INITIAL NULL* ROWNUM UPDATE*

INSERT* NUMBER ROWS* USER*

INTEGER* OF* SELECT* VALIDATE

INTERSECT* OFFLINE SESSION* VALUES*

INTO* ON* SET* VARCHAR*

IS* ONLINE SHARE VARCHAR2

LEVEL* OPTION* SIZE* VIEW*

LIKE* OR* SMALLINT* WHENEVER*

LOCK ORDER* START WHERE

WITH*

C–1
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C–2  Oracle (*)
ANSI SQL

C–2

ACCOUNT CACHE_INSTANCES CONSTRAINT* DEGREE

ACTIVATE CANCEL CONSTRAINTS* DEREF

ADMIN CASCADE* CONTENTS DIRECTORY

AFTER CAST CONTINUE* DISABLE

ALLOCATE* CFILE CONTROLFILE DISCONNECT

ALL_ROWS CHAINED CONVERT* DISMOUNT

ANALYZE CHANGE COST DISTRIBUTED

ARCHIVE CHARACTER* COUNT* DML

ARCHIVELOG CHAR_CS CPU_PER_CALL DOUBLE*

ARRAY CHECKPOINT CPU_PER_SESSION DUMP

AT* CHOOSE CURRENT_SCHEMA

AUTHENTICATED CHUNK CURRENT_USER* EACH

AUTHORIZATION CLEAR CURSOR* ENABLE

AUTOEXTEND CLOB CYCLE END*

AUTOMATIC CLONE ENFORCE

CLOSE* DANGLING ENTRY

BACKUP CLOSED_CACHED_OPEN_

CURSORS

DATABASE ESCAPE*

BECOME COALESCE* DATAFILE ESTIMATE

BEFORE COLUMNS DATAFILES EVENTS

BEGIN* COMMIT* DATAOBJNO EXEMPT*

BFILE COMMITTED DBA EXCEPTIONS

BITMAP COMPATIBILITY DEALLOCATE* EXCHANGE

BLOB COMPILE DEBUG EXCLUDING

BLOCK COMPLETE DEC* EXECUTE*

BODY COMPOSITE_LIMIT DECLARE* EXPIRE

COMPUTE DEFERRABLE EXPLAIN

CACHE CONNECT_TIME DEFERRED EXTENT

EXTENTS INDEXES MANAGE NLS_CALENDAR

EXTERNALLY INDICATOR* MASTER NLS_CHARACTERSET
Oracle C-3



IND_PARTITION MAX* NLS_ISO_CURRENCY

FAILED_LOGIN_
ATTEMPTS

INITIALLY MAXARCHLOGS NLS_LANGUAGE

FALSE INITRANS MAXDATAFILES NLS_NUMERIC_

CHARACTERS

FAST INSTANCE MAXINSTANCES NLS_SORT

FIRST_ROWS INSTANCES MAXLOGFILES NOS_SPECIAL_CHARS

FLAGGER INSTEAD MAXLOGHISTORY NLS_TERRITORY

FLUSH INT* MAXLOGMEMBERS NOARCHIVELOG

FORCE INTERMEDIATE MAXSIZE NOCACHE

FOREIGN* ISOLATION* MAXTRANS NOCYCLE

FREELIST ISOLATION_LEVEL MAXVALUE NOFORCE

FREELISTS MEMBER NOLOGGING

FULL KEEP MIN* NOMAXVALUE

FUNCTION KEY* MINEXTENTS NOMINVALUE

KILL MINIMUM NONE

GLOBAL* MINVALUE NOORDER

GLOBALLY LAYER MOUNT NOOVERIDE

GLOBAL_NAME LESS MOVE NOPARALLEL

GROUPS LIBRARY MTS_DISPATCHERS NORESETLOGS

HASH LIMIT MULTISET NOREVERSE

HASHKEYS LINK NORMAL

HEADER LIST NATIONAL* NOSORT

INSTANCE LOB NCHAR* NOTHING

HEAP LOCAL* NCHAR_CS NUMERIC*

LOG NCLOB NVARCHAR2

IDLE_TIME LOGFILE NEEDED OBJECT

IF LOGGING NESTED OBJNO

INCLUDING LOGICAL_READS_PER_
CALL

NEW OBJNO_REUSE

INDEXED LOGICAL_READS_PER_

SESSION

NEXT* OFF

OID PLSQL_DEBUG RESIZE SHARED_POOL

C–2
C-4 Oracle8 SQL



OIDINDEX POST_TRANSACTION RESTRICTED SHRINK

OLD PRECISION* RETURN SKIM_UNUSABLE_
INDEXES

ONLY* PRESERVE* RETURNING SNAPSHOT

OPCODE PRIMARY* REUSE SOME*

OPEN* PRIVATE REVERSE SORT

OPTIMAL PRIVATE_SGA ROLE SPECIFICATION

OPTIMIZER_GOAL PRIVILEGE ROLES SPLIT

ORGANIZATION PROCEDURE* ROLLBACK* SQLCODE*

OVERFLOW PROFILE ROWLABEL SQLERROR*

OWN PURGE RULE SQL_TRACE

STANDBY

PACKAGE QUEUE SAMPLE STATEMENT_ID

PARALLEL QUOTA SAVEPOINT STATISTICS

PARTITION SCAN_INSTANCES STOP

PASSWORD RANGE SCHEMA* STORAGE

PASSWORD_GRACE_
TIME

RBA SCN STORE

PASSWORD_LIFE_TIME READ* SCOPE STRUCTURE

PASSWORD_LOCK_
TIME

REAL* SD_ALL SUM*

PASSWORD_REUSE_
MAX

REBUILD SD_INHIBIT SWITCH

PASSWORD_REUSE_
TIME

RECOVER SD_SHOW SYSDBA

PASSWORD_VERIFY_

FUNCTION

RECOVERABLE SEGMENT SYSOPER

PCTINCREASE RECOVERY SEG_BLOCK SYSTEM

PCTTHRESHOLD REF SEG_FILE

PCTUSED REFERENCES* SEQUENCE TABLES

PCTVERSION REFERENCING SERIALIZABLE TABLESPACE

PERCENT REFRESH SESSIONS_PER_USER TABLESPACE_NO

PERMANENT REPLACE SESSION_CACHED_

CURSORS

TABNO

C–2
Oracle C-5



PLAN RESET SHARED TEMPORARY*

RESETLOGS

THAN TRUE UNLOCK VALIDATION

THE TRUNCATE UNRECOVERABLE VALUE

THREAD TX UNTIL* VARRAY

TIME TYPE UNUSABLE VARYING*

TIMESTAMP UNUSED WHEN

TOPLEVEL UBA UPDATABLE WITHOUT

TRACE UNARCHIVED USAGE* WORK*

TRACING UNDER USE WRITE*

TRANSACTION* UNDO USING*

TRANSITIONAL UNLIMITED XID

TRIGGERS

C–2
C-6 Oracle8 SQL



 

<= , 3-5
< , 3-5
!= , 3-5
”

, 2-45
$ , 3-62
%

, 3-8
(+) , 3-15
. ( ) , 3-62
,( ) , 3-62
= , 3-5
>= , 3-5
> , 3-5
^= , 3-5
_

, 3-8

0 , 3-62
1 , 4-374
9 , 3-62

A
ABS , 3-16
AD/A.D. , 3-68
ADD DATAFILE

ALTER TABLESPACE , 4-135
ADD LOGFILE MEMBER

ALTER DATABASE , 4-20
ADD LOGFILE

ALTER DATABASE , 4-19
ADD OVERFLOW

ALTER TABLE , 4-116
ADD PARTITION

ALTER SNAPSHOT , 4-79, 4-85
ALTER TABLE , 4-120

add_column_options_clause
ALTER TABLE , 4-108

ADD_MONTHS , 3-35
add_overflow_clause

ALTER TABLE , 4-112
add_partition_clause

ALTER TABLE , 4-114
ADD

ALTER SNAPSHOT LOG , 4-86
ALTER TABLE , 4-115

ADMIN OPTION
GRANT , 4-439

ADVISE
ALTER SESSION , 4-62

AFTER
CREATE TRIGGER , 4-331

ALL PRIVILEGES
GRANT , 4-443
REVOKE , 4-476

ALL TRIGGERS
DISABLE , 4-376
ENABLE , 4-416

ALL_INDEXES , 4-159
ALL_TAB_COLUMNS , 4-160
ALL_TABLES , 4-159
ALLOCATE EXTENT

ALTER CLUSTER , 4-12
ALTER TABLE , 4-117

allocate_extent_clause
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ALTER CLUSTER, 4-12
ALTER INDEX , 4-31
ALTER TABLE , 4-111

ALL
ARCHIVE LOG , 4-165
SELECT , 4-489
SET ROLE , 4-511
SQL , 3-54

ALL , 3-5
ALL , 4-173
ALTER CLUSTER

deallocate_unused_clauseDEALLOCATE UNUSED

physical_attributes_clause, 4-11
ALTER CLUSTER , 4-11

allocate_extent_clause, 4-12
deallocate_unused_clauseDEALLOCATE UNUSED

ALTER DATABASE , 4-15
autoextend_clause, 4-18
recover_clause RECOVER

, 4-24, 4-25, 4-468
ALTER FUNCTION , 4-26

, 4-27
ALTER INDEX , 4-28

allocate_extent_clause, 4-31
deallocate_unused_clauseDEALLOCATE UNUSED

index_physical_attributes_clause, 4-30
parallel_clause PARALLEL
partition_description_clause, 4-31
split_partition_clause, 4-31
storage_clauseSTORAGE

, 4-35
ALTER PACKAGE

, 4-39, 4-40
ALTER PROCEDURE , 4-41

, 4-42
ALTER PROFILE , 4-43

, 4-46
ALTER RESOURCE COST , 4-48

, 4-49
ALTER ROLE , 4-51

, 4-52
ALTER ROLLBACK SEGMENT , 4-53

storage_clauseSTORAGE
, 4-55

ALTER SEQUENCE , 4-56
, 4-57

ALTER SESSION , 4-58
, 4-67, 4-68, 4-69, 4-70, 4-72, 4-73

ALTER SNAPSHOT LOG , 4-84
add_partition_clauseALTER TABLE
modify_default_attributes_clauseALTER TABLE

modify_partition_clause ALTER TABLE

move_partition_clause ALTER TABLE

physical_attributes_clauseALTER TABLE

rename_partition_clauseALTER TABLE

split_partition_clause ALTER TABLE

, 4-86
ALTER SNAPSHOT , 4-76

add_partition_clauseALTER TABLE
LOB_storage_clauseALTER TABLE

modify_default_attributes_clauseALTER TABLE

modify_LOB_storage_clauseALTER TABLE

modify_partition_clause ALTER TABLE

move_partition_clause ALTER TABLE

parallel_clause PARALLEL
physical_attributes_clauseALTER TABLE

rename_partition_clauseALTER TABLE

split_partition_clause ALTER TABLE

storage_clauseSTORAGE
, 4-81

ALTER SYSTEM , 4-88
archive_log_clause ARCHIVE LOG
dispatch_clause, 4-92
opts_clause, 4-93
set_clause, 4-90

, 4-98, 4-100, 4-102, 4-103
ALTER TABLESPACE , 4-131
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autoextend_clause, 4-134
filespec Filespec
storage_clauseSTORAGE

, 4-137
ALTER TABLE , 4-105

add_column_options_clause, 4-108
add_overflow_clause, 4-112
add_partition_clause, 4-114
allocate_extent_clause, 4-111
column_constraint table_constraint CONSTRAINT

column_ref_clause, 4-108
deallocate_unused_clauseDEALLOCATE UNUSED

drop_clause DROP
exchange_partition_clause, 4-114
index_organized_table_clauses, 4-111
LOB_index_clause, 4-110
LOB_parameters, 4-109
LOB_storage_clause, 4-109
modify_column_options_clause, 4-108
modify_LOB_index_clause, 4-111
modify_LOB_storage_clause, 4-110
modify_partition_clause, 4-113
move_partition_clause, 4-113, 4-114
nested_table_storage_clause, 4-111
overflow_clause, 4-112
parallel_clause PARALLEL
partitioning_clauses, 4-113
physical_attributes_clause, 4-109
segment_partition_clause, 4-115
split_partition_clause, 4-114
storage_clauseSTORAGE
table_ref_clause, 4-108

, 4-122
ALTER TRIGGER , 4-139

, 4-140
ALTER TYPE

, 4-145
ALTER TYPE , 4-142

pragma_clause, 4-143
ALTER USER , 4-148

, 4-150
ALTER VIEW , 4-152

, 4-153
ALTER , 4-171
ALTER

, 4-446
, 4-445

AM/A.M. , 3-68
ANALYZE , 4-154

for_clause, 4-155
, 4-160, 4-162

AND , 3-10
, 3-85
, 3-11

ANSI
X3.135-1992, 1-2

, 2-18
, 1-1

ANY , 3-5
ARCHIVE LOG , 4-164

ALTER SYSTEM , 4-96
, 4-166

ARCHIVELOG
ALTER DATABASE , 4-19
CREATE CONTROLFILE , 4-213
CREATE DATABASE , 4-217

AS EXTERNAL
CREATE FUNCTION , 4-231

AS OBJECT
CREATE TYPE , 4-346

AS TABLE
CREATE TYPE , 4-346

AS VARRAY
CREATE TYPE , 4-346

ASCII
, 2-24

EBCDIC, 3-4
, 3-32

ASC
CREATE INDEX , 4-236
ORDER BY , 4-491

AS
CREATE SNAPSHOT , 4-288
CREATE TABLE , 4-317
CREATE VIEW , 4-361

attribute_name
ALTER TYPE , 4-143
CREATE TYPE , 4-346

AUDIT_TRAIL, 4-168
AUDIT , 4-171
AUDIT , 4-167, 4-175

, 4-172, 4-178
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AUTHENTICATED BY
CREATE DATABASE LINK , 4-222

authenticated_clause
CREATE DATABASE LINK , 4-221

AUTOEXTEND
, 4-135, 4-326

autoextend_clause
ALTER DATABASE, 4-18
ALTER TABLESPACE , 4-134
CREATE DATABASE , 4-215
CREATE TABLESPACE, 4-326

AUTOEXTEND
ALTER DATABASE , 4-23
CREATE DATABASE , 4-218

AUTOMATIC
RECOVER , 4-467

AVG , 3-54

B
BACKUP CONTROLFILE

ALTER DATABASE , 4-21
BC/B.C. , 3-68
BEFORE

CREATE TRIGGER , 4-331
BEGIN BACKUP

ALTER TABLESPACE , 4-136
BETWEEN , 3-5
BFILE

, 4-227
BFILENAME , 3-47
BFILE , 2-15
BITMAP

CREATE INDEX , 4-236
BLOB , 2-16
BODY

ALTER PACKAGE , 4-38
COMPILE

ALTER TYPE , 4-143
DROP PACKAGE , 4-389

BUFFER_POOL
STORAGE , 4-521

BY ACCESS
AUDIT , 4-168, 4-176

BY SESSION
AUDIT , 4-168, 4-176

BY

AUDIT , 4-168
NOAUDIT , 4-458

B , 3-62

C
CACHE_INSTANCES

ALTER SYSTEM , 4-95
CACHE

CREATE TABLE , 4-318
CACHE

CREATE SEQUENCE , 4-280, 4-281
CALLING STANDARD

CREATE FUNCTION , 4-231
CREATE PROCEDURE , 4-258

CANCEL
RECOVER , 4-468

CASCADE CONSTRAINT
REVOKE( )

, 4-476
CASCADE

ANALYZE , 4-157
DISABLE , 4-376
DROP , 4-379

CAST
, 3-78

CAST , 3-78
CEIL , 3-18
CHANGE

ARCHIVE LOG , 4-165
CHARACTER SET

CREATE DATABASE , 4-217
CHARTOROWID , 3-39
CHAR , 2-7

, 2-23
CHECKPOINT

ALTER SYSTEM , 4-94, 4-98
CHECK , 3-37, 4-197
CHR , 3-24
CHUNK

LOB , 4-316
CHUNK

LOB
ALTER TABLE , 4-117

CLEAR LOGFILE
ALTER DATABASE , 4-20

CLOB , 2-16
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CLONE DATABASE
ALTER DATABASE , 4-18

CLOSE DATABASE LINK
ALTER SESSION , 4-62

CLOSE_OPEN_CACHED_CURSORS
ALTER SESSION , 4-63

CLUSTER
ANALYZE , 4-156
CREATE INDEX , 4-236
TRUNCATE , 4-533

CLUSTER
CREATE SNAPSHOT , 4-286
CREATE TABLE , 4-316

column_ref_clause
ALTER TABLE , 4-108
CREATE TABLE , 4-306

COMMENT , 4-171
COMMENT

COMMIT , 4-182
COMMENT , 4-180

, 4-180
COMMIT

ADVISE , 4-62
COMMIT , 4-182

, 4-8
, 4-481, 4-516

, 4-183
COMPILE

ALTER FUNCTION , 4-26, 4-38
ALTER PROCEDURE , 4-41
ALTER TYPE , 4-143
ALTER VIEW , 4-152

COMPLETE
REFRESH , 4-80, 4-287

CONCAT , 3-4
CONNECT BY

SELECT , 4-490, 4-494, 4-495
, 4-494

CONNECT TO
CREATE DATABASE LINK , 4-222

CONNECT TO CURRENT_USER
CREATE DATABASE LINK , 4-222

CONNECT_TIME
CREATE PROFILE , 4-263

CONNECT , 4-173
CONNECT , 4-269
CONSTRAINT(S) DEFAULT

ALTER SESSION , 4-63
CONSTRAINT(S) DEFERRED

ALTER SESSION , 4-63
CONSTRAINT

DISABLE , 4-376
DROP , 4-379

CONSTRAINT
foreign_key_clause, 4-186
index_physical_attributes_clause, 4-187
storage_clauseSTORAGE

, 4-194, 4-196
CONSTRAINT

CONSTRAINT , 4-188
WITH CHECK OPTION , 4-362

CONTINUE
RECOVER , 4-468

CONVERT
ALTER DATABASE , 4-18

CONVERT , 3-40
COSH , 3-19
COUNT , 3-55
CPU_PER_CALL

CREATE PROFILE , 4-263
CREATE CLUSTER , 4-202

parallel_clause, 4-203
parallel_clause PARALLEL
physical_attributes_clause, 4-203
storage_clauseSTORAGE

, 4-208
CREATE CONTROLFILE , 4-210

filespec FILESPEC
, 4-213

CREATE DATABASE LINK , 4-220
authenticated_clause, 4-221

CREATE DATABASE , 4-214
autoextend_clause, 4-215

CREATE DIRECTORY , 4-226
CREATE FUNCTION , 4-228
CREATE INDEX , 4-233

global_index_clause, 4-234
global_partition_clause, 4-235
index_physical_attributes_clause, 4-235
local_index_clause, 4-235
parallel PARALLEL
storage_clauseSTORAGE

CREATE LIBRARY , 4-244
filespec FILESPEC
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CREATE PACKAGE BODY , 4-250
, 4-251

CREATE PACKAGE , 4-246
, 4-248

CREATE PROCEDURE , 4-255
CREATE PROFILE , 4-261

, 4-265
CREATE ROLE , 4-268

, 4-270
CREATE ROLLBACK SEGMENT , 4-272

storage_clauseSTORAGE
, 4-273

CREATE SCHEMA , 4-275
, 4-276

CREATE SEQUENCE , 4-278
, 4-282

CREATE SNAPSHOT LOG , 4-294
LOB_storage_clauseCREATE TABLE

parallel_clause PARALLEL
physical_attributes_clauseCREATE TABLE

storage_clauseSTORAGE
table_partition_clause CREATE TABLE

, 4-297
CREATE SNAPSHOT , 4-283

index_physical_attributes_clauseALTER TABLE

LOB_storage_clauseCREATE TABLE

parallel_clause PARALLEL
physical_attributes_clauseALTER TABLE

select_command SELECT
table_partition_clause CREATE TABLE

, 4-290
CREATE STANDBY CONTROLFILE

ALTER DATABASE , 4-21
CREATE SYNONYM , 4-299

, 4-301
CREATE TABLESPACE , 4-325

autoextend_clause, 4-326
filespec, 4-325
storage_clauseSTORAGE , 4-326

, 4-328

CREATE TABLE , 4-303
column_ref_clause, 4-306
disable_clause DISABLE
enable_clause ENABLE
index_organized_table_clause, 4-308
LOB_index_clause, 4-309
LOB_storage_clause, 4-308
nested_table_storage_clause, 4-310
parallel_clause PARALLEL
physical_attributes_clause, 4-307
segment_attributes_clause, 4-307
storage_clauseSTORAGE
subquery
table_partition_clause, 4-310
table_ref_clause, 4-307

, 4-318, 4-319
CREATE TRIGGER , 4-330

, 4-337
CREATE TRIGGER ORDER MEMBER , 

4-347
CREATE TYPE BODY

, 4-352
CREATE TYPE BODY , 4-350
CREATE TYPE , 4-342

pragma_clause, 4-343
, 4-348

CREATE TYPE function_specification
, 4-347

CREATE TYPE MAP MEMBER , 4-347
CREATE TYPE MEMBER , 4-346
CREATE TYPE method_name , 

4-348
CREATE TYPE PRAGMA 

RESTRICT_REFERENCES , 4-348
CREATE TYPE procedure_specification

, 4-347
CREATE TYPE RNDS , 4-348
CREATE TYPE RNPS , 4-348
CREATE TYPE WNDS , 4-348
CREATE TYPE WNPS , 4-348
CREATE USER , 4-353

, 4-357
CREATE VIEW , 4-359

, 4-360
, 4-365

CURRENT
ARCHIVE LOG , 4-165
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CURRVAL , 2-30
, 2-32, 4-530

CYCLE
CREATE SEQUENCE , 4-280

C , 3-62

D
DANGLING REF, 2-21
DATABASE

RECOVER , 4-468
DATABASE

CREATE CONTROLFILE , 4-211
DATAFILE

RECOVER , 4-468
DATAFILE

ALTER DATABASE , 4-23
CREATE CONTROLFILE , 4-212
CREATE DATABASE , 4-218
CREATE TABLESPACE , 4-326

DATAFILE
ALLOCATE EXTENT , 4-12, 4-33, 4-118

DATE , 3-62
DATE , 2-12

, 2-22
, 2-13

DAY , 3-68
DB2

, 2-18
DBA_CLUSTERS , 4-160
DBA_INDEXES , 4-159
DBA_TAB_COLUMNS , 4-160
DBA_TABLES , 4-159
DBA , 4-173
DBA , 4-270
DBMS_SNAPSHOT.REFRESH() , 4-289
DBMSSTDX.SQL, 4-228, 4-246, 4-250, 4-255, 4-330
DDL( ), 4-2
DEALLOCATE UNUSED , 4-368

ALTER TABLE , 4-118
ECODE , 3-83
DEFAULT ROLE

ALTER USER , 4-150
DEFAULT

ALTER PROFILE , 4-48
BUFFER_POOL

STORAGE , 4-521

CREATE PROFILE , 4-264
CREATE TABLE , 4-311
NOAUDIT , 4-461
ROLLBACK SEGMENT , 4-286

ALTER SNAPSHOT , 4-80
DEFAULT , 4-265, 4-355, 4-393
DEFERRABLE

CONSTRAINT , 4-188
DEFERRABLE , 4-200
DELETE_CATALOG_ROLE , 4-270
DELETE , 4-171
DELETE

, 4-446
, 4-445

DELETE
CREATE TRIGGER , 4-332, 4-335

DELETE , 4-370
returning_clause, 4-371

, 4-7
, 4-371

DEREF , 3-53
DESC

CREATE INDEX , 4-236
ORDER BY , 4-491

DIRECTORY
GRANT( ) , 4-444

DISABLE COMMIT IN PROCEDURE
ALTER SESSION , 4-62

DISABLE STORAGE IN ROW
LOB

ALTER TABLE , 4-117
CREATE TABLE , 4-315

DISABLE
ALTER TRIGGER , 4-139
CONSTRAINT , 4-189
PARALLEL DML

ALTER SESSION , 4-63
DISABLE , 4-375

ALTER DATABASE , 4-22
CREATE TABLE , 4-317

, 4-377
DISCONNECT SESSION

ALTER SYSTEM , 4-96
dispatch_clause

ALTER SYSTEM , 4-92
DISTINCT

SELECT , 4-489
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SQL , 3-54
DISTINCT

ORDER BY , 4-499
DML( ), 4-7
DROP CLUSTER , 4-381

, 4-382
DROP DATABASE LINK , 4-383

, 4-383
DROP DIRECTORY , 4-384

, 4-384
DROP FUNCTION , 4-385

, 4-385
DROP INDEX , 4-387

, 4-387
DROP LIBRARY , 4-388
DROP LOGFILE MEMBER

ALTER DATABASE , 4-20
DROP LOGFILE

ALTER DATABASE , 4-20
DROP PACKAGE , 4-389
DROP PARTITION

ALTER TABLE , 4-120
DROP PROCEDURE , 4-391

, 4-390, 4-391
DROP PROFILE , 4-393

, 4-393
DROP ROLE , 4-394

, 4-394
DROP ROLLBACK SEGMENT , 4-395

, 4-395
DROP SEQUENCE , 4-397

, 4-397
DROP SNAPSHOT LOG , 4-400

, 4-400
DROP SNAPSHOT , 4-399

, 4-399
DROP STORAGE

TRUNCATE , 4-533
DROP SYNONYM , 4-401

, 4-401
DROP TABLESPACE , 4-404

, 4-405
DROP TABLE , 4-402

, 4-403
DROP TRIGGER , 4-406

, 4-406
DROP TYPE BODY , 4-409

DROP TYPE , 4-407
DROP USER , 4-410

, 4-411
DROP VIEW

, 4-412
DROP , 4-379

ALTER TABLE , 4-117
, 4-380

DUAL
, 4-530

, 4-530
DUMMY

DUAL , 4-530
DUMP , 3-46
DY , 3-68
D , 3-62

E
EBCDIC

, 2-24
ASCII, 3-4

EEEE , 3-62
EMPTY_BLOB , 3-47
EMPTY_CLOB , 3-47
ENABLE DISTRIBUTED RECOVERY

ALTER SYSTEM , 4-102
ENABLE NOVALIDATE, 4-417
ENABLE NOVALIDATE

CONSTRAINT , 4-189
ENABLE NOVALIDATE , 4-189, 4-416
ENABLE STORAGE IN ROW

LOB
ALTER TABLE , 4-116
CREATE TABLE , 4-315

ENABLE VALIDATE, 4-417
ENABLE VALIDATE

CONSTRAINT , 4-189
ENABLE VALIDATE , 4-189, 4-415
ENABLE

ALTER TRIGGER , 4-139
PARALLEL DML

ALTER SESSION , 4-63
ENABLE , 4-414

ALTER DATABASE , 4-22
CREATE TABLE , 4-317
except_clause, 4-415
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exceptions_clause, 4-415
storage_clauseSTORAGE
using_index_clause, 4-415

, 4-419
END BACKUP

ALTER DATABASE , 4-23
END BACKUP

ALTER TABLESPACE , 4-136
ENTRYID

USERENV , 3-52
ESCAPE

LIKE , 3-8
except_clause

ENABLE , 4-415
EXCEPTIONS INTO

CONSTRAINT , 4-189
exceptions_clause

ENABLE, 4-415
EXCEPT

SET ROLE , 4-511
EXCHANGE PARTITION

ALTER TABLE , 4-120
exchange_partition_clause

ALTER TABLE , 4-114
EXECUTE_CATALOG_ROLE , 4-270
EXECUTE , 4-171
EXECUTE

, 4-446
EXISTS , 3-5
EXPLAIN PLAN

, 4-425
EXPLAIN PLAN , 4-422

, 4-7
, 4-424

EXP , 3-19
EXTERNALLY

IDENTIFIED , 4-268, 4-355, 4-356
EXTERNAL

CREATE PROCEDURE , 4-258

F
FAILED_LOGIN_ATTEMPTS

CREATE PROFILE , 4-263
FALSE

, 3-84
FAST

REFRESH , 4-80, 4-287
filespec, 4-428

CREATE TABLESPACE, 4-325
, 4-430

FIPS, 4-63
PUB 127-2, 1-2

, 4-71
, 1-2

FIPS , B-13
FLAGGER

ALTER SESSION , 4-63
FLOAT

ANSI , 2-11
FLOOR , 3-19
FM , 3-71
FM

, 3-71
FOR EACH ROW

CREATE TRIGGER , 4-333
FOR RECOVER

ALTER TABLESPACE , 4-136
FOR UPDATE OF

, 4-501
FOR UPDATE

CREATE SNAPSHOT , 4-287
FOR UPDATE

SELECT , 4-491, 4-499
for_clause

ANALYZE , 4-155
FORCE

CREATE VIEW , 4-360
PARALLEL DML

ALTER SESSION , 4-63
REFRESH , 4-80, 4-287
REVOKE( )

, 4-476
FORCE

COMMIT , 4-183
ROLLBACK , 4-481

FOREIGN KEY
CONSTRAINT , 4-194

foreign_key_clause
CONSTRAINT , 4-186

FOR
EXPLAIN PLAN , 4-423

FROM
REVOKE , 4-472, 4-476
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FROM
RECOVER , 4-468

function_specification
CREATE TYPE , 4-145

FX , 3-71

G
global_index_clause

CREATE INDEX , 4-234
GLOBAL_NAMES, 4-99
global_partition_clause

CREATE INDEX , 4-235
GLOBALLY AS

IDENTIFIED , 4-355
GLOBALLY

IDENTIFIED , 4-269
GLOBAL

CHECK DATAFILES , 4-94
CHECKPOINT , 4-94

GRANT OPTION
GRANT , 4-444

GRANT , 4-171
GRANT , 4-432, 4-442

CREATE SCHEMA , 4-275
, 4-440, 4-447

GRAPHIC , 2-20
GREATEST , 3-48
GROUP BY

SELECT , 4-490, 4-496
SQL , 3-16

GROUP
ADD LOGFILE MEMBER , 4-20
DROP LOGFILE , 4-20

G , 3-62

H
HASH

CREATE CLUSTER , 4-205
HAVING

SELECT , 4-490, 4-497
HEXTORAW , 3-41

I
IDENTIFIED

CREATE ROLE , 4-268
CREATE USER , 4-355

IDLE_TIME
CREATE PROFILE , 4-263

IEC( ), 1-1
IMMEDIATE

ALTER TABLESPACE , 4-136
INCLUDING

ALTER TABLE , 4-116
CREATE TABLE , 4-315

INCREMENT BY
CREATE SEQUENCE , 4-279

index_organized_table_clause
CREATE TABLE , 4-308

index_organized_table_clauses
ALTER TABLE , 4-111

index_physical_attributes_clause
ALTER INDEX , 4-30
CONSTRAINT , 4-187
CREATE INDEX , 4-235

INDEX_STATS , 4-161
INDEX , 4-171
INDEX

, 4-445
INDEX

ANALYZE , 4-156
CREATE CLUSTER , 4-204

INDEX
LOB , 4-316

INITCAP , 3-25
INITIALLY DEFERRABLE

CONSTRAINT , 4-188
INITIALLY IMMEDIATE

CONSTRAINT , 4-188
INITIAL

STORAGE , 4-519, 4-522
INITRANS

ALTER CLUSTER , 4-12
ALTER INDEX , 4-32
ALTER SNAPSHOT , 4-79
ALTER TABLE , 4-85, 4-116
CREATE CLUSTER , 4-204
CREATE INDEX , 4-237
CREATE SNAPSHOT , 4-286, 4-296
CREATE TABLE , 4-312

INSERT , 4-171
INSERT
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, 4-446
, 4-445

INSERT
CREATE TRIGGER , 4-332

INSERT , 2-11, 4-449
, 4-7

, 2-32, 4-453
INSTANCE

ALTER SESSION , 4-64
INSTANCE

ALLOCATE EXTENT , 4-13, 4-33, 4-118
INSTEAD OF

CREATE TRIGGER , 4-332
INSTEAD OF

, 4-339
INSTR , 3-32
INTEGER , 2-3
INTERSECT , 4-491

, 3-14
INTO

ANALYZE , 4-157
EXPLAIN PLAN , 4-423

IN , 3-5
, 3-5

IS DANGLING, 2-21
IS NOT DANGLING, 2-21
IS NOT NULL , 3-5
IS NULL , 3-5
ISDBA

USERENV , 3-52
ISO

ISO/IEC 9075
1992, 1-2

, 1-1
ISOLATION LEVEL

SET TRANSACTION , 4-514
ISOLATION_LEVEL

ALTER SESSION , 4-64
IW , 3-68
IYYY , 3-68
IYY , 3-68
IY , 3-68
I , 3-68

K
KEEP

BUFFER_POOL
STORAGE , 4-521

KILL SESSION
ALTER SYSTEM , 4-96

L
LANGUAGE

USERENV , 3-52
LANGUAGE

CREATE FUNCTION , 4-231
CREATE PROCEDURE , 4-258

LAST_DAY , 3-35
LEAST , 3-48
LENGTHB , 3-34
LENGTH , 3-33
LEVEL , 2-33
LIBRARY

CREATE FUNCTION , 4-231
CREATE PROCEDURE , 4-258

LIKE , 3-5
, 3-7

LIST CHAINED ROWS
ANALYZE , 4-157

LN , 3-19
LOB_index_clause

ALTER TABLE , 4-110
CREATE TABLE , 4-309

LOB_parameters
ALTER TABLE , 4-109

LOB_storage_clause
ALTER TABLE , 4-109
CREATE TABLE , 4-308

LOB , 3-47
LOB

, 4-117, 4-315
, 4-315

, 4-116
LOB

ALTER SNAPSHOT , 4-79
CREATE TABLE , 4-315

LOB
ALTER SNAPSHOT , 4-79

LOB
ALTER TABLE , 4-117

LOB , 2-14
LOB , 4-116, 4-117, 4-315
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LOB
, 4-124

local_index_clause
CREATE INDEX , 4-235

LOCAL
CHECK DATAFILES , 4-94
CHECKPOINT , 4-94
ROLLBACK SEGMENT , 4-286

ALTER SNAPSHOT , 4-81
LOCAL

ANALYZE , 4-157
LOCK TABLE , 4-455

, 4-7
, 4-456

LOCK , 4-171
LOG_FILES, 4-216
LOGFILE

CREATE CONTROLFILE , 4-211
CREATE DATABASE , 4-216

LOGFILE
ARCHIVE LOG , 4-165
RECOVER , 4-468

LOGGING
ALTER INDEX , 4-33
ALTER TABLESPACE , 4-134
ALTER TABLE , 4-119
CREATE INDEX , 4-237
CREATE TABLESPACE , 4-326
CREATE TABLE , 4-314

LOG , 3-20
LONG RAW , 2-13

LONG , 2-13
, 2-14

LONG VARGRAPHIC , 2-20
LONG , 2-11

, 2-11
, 2-11

LOWER , 3-25
LPAD , 3-26
LTRIM , 3-26
L , 3-62

M
MAKE_REF , 3-53
MAP MEMBER

CREATE TYPE , 4-144

MAP
, 2-25

MASTER
ROLLBACK SEGMENT , 4-286

ALTER SNAPSHOT , 4-81
MAX_DUMP_FILE_SIZE

ALTER SESSION , 4-64
ALTER SYSTEM , 4-96

MAX_ENABLE_ROLES, 4-512
MAXDATAFILES

CREATE CONTROLFILE , 4-212
CREATE DATABASE , 4-217

MAXEXTENTS
STORAGE , 4-520, 4-522

MAXINSTANCES
CREATE CONTROLFILE , 4-213
CREATE DATABASE , 4-217

MAXLOGFILES
CREATE CONTROLFILE , 4-212
CREATE DATABASE , 4-216

MAXLOGHISTORY
CREATE DATABASE , 4-217

MAXLOGMEMBERS
CREATE DATABASE , 4-217

MAXSIZE
ALTER DATABASE , 4-23

MAXTRANS
ALTER CLUSTER , 4-12
ALTER INDEX , 4-32
ALTER SNAPSHOT , 4-79
ALTER TABLE , 4-85, 4-116
CREATE CLUSTER , 4-204
CREATE INDEX , 4-237
CREATE SNAPSHOT , 4-286, 4-296
CREATE TABLE , 4-313

MAXVALUE
CREATE SEQUENCE , 4-279

, 4-317
MAX , 3-55
MEMBER

CREATE TYPE , 4-144
method_name

CREATE TYPE , 4-145
MINEXTENTS

STORAGE , 4-520
MINIMUM EXTENT

ALTER TABLESPACE , 4-135
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CREATE TABLESPACE , 4-326
MINUS , 4-491

, 3-14
MINVALUE

CREATE SEQUENCE , 4-280
MI , 3-62
MLSLABE , 2-18
MODIFY DEFAULT ATTRIBUTES

ALTER INDEX , 4-34, 4-86
MODIFY DEFAULT ATTRIBUTES

ALTER SNAPSHOT , 4-79
ALTER TABLE , 4-116

MODIFY PARTITION
ALTER SNAPSHOT , 4-79, 4-85
ALTER TABLE , 4-119

modify_column_options_clause
ALTER TABLE , 4-108

modify_LOB_index_clause
ALTER TABLE , 4-111

modify_LOB_storage_clause
ALTER TABLE , 4-110

modify_partition_clause
ALTER TABLE , 4-113

MODIFY
ALTER TABLE , 4-115

MONTHS_BETWEEN , 3-36
MONTH , 3-68
MON , 3-68
MOUNT

ALTER DATABASE , 4-18
MOVE PARTITION

ALTER SNAPSHOT , 4-79, 4-85
ALTER TABLE , 4-120

move_partition_clause
ALTER TABLE , 4-113, 4-114

MTS_DISPATCHERS
ALTER SYSTEM , 4-95, 4-99

MTS_MAX_DISPATCHERS, 4-99
MTS_MAX_SERVERS, 4-99
MTS_SERVERS, 4-99
MTS_SERVERS

ALTER SYSTEM , 4-95, 4-99

N
NAME

CREATE FUNCTION , 4-231

CREATE PROCEDURE , 4-258
NATIONAL CHARACTER SET

CREATE DATABASE , 4-218
NCHAR , 2-7
NCLOB , 2-16
NESTED TABLE

ALTER TABLE , 4-117
CREATE TABLE , 4-316

nested_table_storage_clause
ALTER TABLE , 4-111
CREATE TABLE , 4-310

NEW_TIME , 3-36
NEXT_DAY , 3-37
NEXTVAL , 2-30

, 2-32, 4-454, 4-530
NEXT

ARCHIVE LOG , 4-165
NEXT

ALTER DATABASE , 4-23
NEXT

REFRESH , 4-80, 4-287
STORAGE , 4-520

NIST
, 1-2

NLS_CHARSET_DECL_LEN , 3-49
NLS_CHARSET_ID , 3-49
NLS_CHARSET_NAME , 3-50
NLS_CURRENCY

ALTER SESSION , 4-65
NLS_DATE_FORMAT

ALTER SESSION , 4-65
NLS_DATE_LANGUAGE

ALTER SESSION , 4-65
NLS_INITCAP , 3-27
NLS_ISO_CURRENCY

ALTER SESSION , 4-65
NLS_LANGUAGE

ALTER SESSION , 4-65
NLS_LOWER , 3-21, 3-24, 3-27
NLS_NUMERIC_CHARACTERS

ALTER SESSION , 4-65
NLS_SORT

ALTER SESSION , 4-65
NLS_TERRITORY

ALTER SESSION , 4-65
NLS_UPPER , 3-27
NLSSORT , 3-34
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NOARCHIVELOG
ALTER DATABASE , 4-19
CREATE DATABASE , 4-217

NOAUDIT , 4-458, 4-460
, 4-459, 4-461

NOCACHE
ALTER TABLE , 4-118
CREATE SEQUENCE , 4-280
CREATE TABLE , 4-318

NOCYCLE
CREATE SEQUENCE , 4-280

NOFORCE
CREATE VIEW , 4-360

NOLOGGING
ALTER INDEX , 4-33
ALTER TABLESPACE , 4-134
ALTER TABLE , 4-119
CREATE INDEX , 4-240
CREATE TABLESPACE , 4-326
CREATE TABLE , 4-314

NOMAXVALUE
CREATE SEQUENCE , 4-279

NOMINVALUE
CREATE SEQUENCE , 4-280

NONE
SET ROLE , 4-512

NOORDER
CREATE SEQUENCE , 4-280

NORESETLOGS
CREATE CONTROLFILE , 4-212

NOREVERSE
ALTER INDEX , 4-32

NORMAL
ALTER TABLESPACE , 4-135

NOSORT
CREATE INDEX , 4-237, 4-240

NOT DEFERRABLE
CONSTRAINT , 4-188

NOT IN , 3-5
, 3-7

NOT LIKE , 3-5
NOT NULL

ALTER TABLE , 4-122
NOT NULL , 4-190
NOT

WHENEVER , 4-168, 4-176, 4-177, 4-458, 4-461
NOT , 3-7

, 3-11
NOVALIDATE

ENABLE , 4-416
CONSTRAINT , 4-189

NOWAIT
FOR UPDATE , 4-491
LOCK TABLE , 4-456

NULL, 2-28
, 4-241

, 3-88
, 4-190

, 4-241
NULL

OPTIMAL , 4-273, 4-521
NUMBER , 2-9

, 2-22
NVARCHAR2 , 2-8
NVL , 2-28, 3-50

O
OF datatype

CREATE TYPE , 4-346
OFFLINE

ALTER ROLLBACK SEGMENT , 4-54
ALTER TABLESPACE , 4-135
CREATE TABLESPACE , 4-327
DATAFILE , 4-23

OIDINDEX
CREATE TABLE , 4-312

ON DELETE CASCADE
CONSTRAINT , 4-194

ONLINE
ALTER ROLLBACK SEGMENT , 4-54
ALTER TABLESPACE , 4-135
CREATE TABLESPACE , 4-327
DATAFILE , 4-23

ON
CREATE TRIGGER , 4-332, 4-335
GRANT , 4-443
NOAUDIT , 4-460
REVOKE , 4-476

OPEN_LINKS, 4-222
OPEN

ALTER DATABASE , 4-18
OPTIMIZER_MODE, 4-70
OPTIMIZER_MODE
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ALTER SESSION , 4-65
opts_clause

ALTER SYSTEM , 4-93
OR REPLACE

CREATE FUNCTION , 4-230
CREATE PACKAGE BODY , 4-251
CREATE PACKAGE , 4-246
CREATE PROCEDURE , 4-257
CREATE TRIGGER , 4-331
CREATE TYPE , 4-345
CREATE VIEW , 4-360

Oracle7 , 4-184
ORACLE

, A-3
ORDER BY

SELECT , 4-491, 4-498
ROWNUM , 2-35

ORDER
CREATE SEQUENCE , 4-280

ORDER
, 2-25

ORGANIZATION HEAP
CREATE TABLE , 4-314

ORGANIZATION INDEX
CREATE TABLE , 4-314

OR
, 3-11

OS_AUTHENT_PREFIX
, 4-357

OS_ROLES, 4-439
outer_join

SELECT, 4-504
overflow_clause

ALTER TABLE , 4-112
OVERFLOW

ALTER TABLE , 4-116
CREATE TABLE , 4-315

P
PACKAGE

ALTER PACKAGE , 4-38
PARALLEL DML

ALTER SESSION , 4-62
parallel_clause

CREATE CLUSTER , 4-203
PARALLEL_DEFAULT_SCANSIZE , 4-463

PARALLEL , 4-462
RECOVER , 4-468

PARAMETERS
CREATE FUNCTION , 4-231
CREATE PROCEDURE , 4-258

PARTITION BY RANGE
CREATE TABLE , 4-316

partition_description_clause
ALTER INDEX , 4-31

partition_start
EXPLAIN PLAN , 4-425

partition_stop
EXPLAIN PLAN , 4-425

partitioning_clauses
ALTER TABLE , 4-113

PARTITION
ANALYZE , 4-156

PARTITION
UPDATE , 4-538

PASSWORD_GRACE_TIME
CREATE PROFILE , 4-263

PASSWORD_LIFE_TIME
CREATE PROFILE , 4-263

PASSWORD_LOCK_TIME
CREATE PROFILE , 4-263

PASSWORD_REUSE_MAX
CREATE PROFILE , 4-263

PASSWORD_REUSE_TIME
CREATE PROFILE , 4-263

PASSWORD_VERIFY_FUNCTION
CREATE PROFILE , 4-263

PCTFREE
ALTER CLUSTER , 4-12
ALTER SNAPSHOT , 4-79
ALTER TABLE , 4-85, 4-116
CREATE CLUSTER , 4-204
CREATE INDEX , 4-237
CREATE SNAPSHOT , 4-286, 4-296
CREATE TABLE , 4-312

PCTINCREASE
STORAGE , 4-520

PCTTHRESHOLD
ALTER TABLE , 4-116
CREATE TABLE , 4-315

PCTUSED
ALTER CLUSTER , 4-12
ALTER SNAPSHOT , 4-79
                                                                       -15



ALTER TABLE , 4-85, 4-116
CREATE CLUSTER , 4-204
CREATE SNAPSHOT , 4-286, 4-296
CREATE TABLE , 4-312

PCTVERSION
LOB , 4-316

physical_attributes_clause
ALTER CLUSTER, 4-11
ALTER TABLE , 4-109
CREATE CLUSTER , 4-203
CREATE TABLE , 4-307

PL/SQL
, 3-57

PLSQL_V2_COMPATABILITY
ALTER SESSION , 4-66
ALTER SYSTEM , 4-96

PM/P.M. , 3-68
POST_TRANSACTION

DISCONNECT SESSION
ALTER SYSTEM , 4-96

POWER , 3-21
PRAGMA RESTRICT_REFERENCES

CREATE TYPE , 4-145
pragma_clause

ALTER TYPE , 4-143
CREATE TYPE, 4-343

PRIMARY KEY
ADD

ALTER SNAPSHOT LOG , 4-86
DISABLE , 4-376
DROP , 4-379
ENABLE , 4-416
REFRESH , 4-80, 4-287

PRIOR , 3-15
PRIVATE_SGA

ALTER RESOURCE COST , 4-48
procedure_specification

CREATE TYPE , 4-144
PROFILE

CREATE USER , 4-355
PR , 3-62
PUBLIC_DEFAULT , 4-46, 4-48
PUBLIC

CREATE DATABASE LINK , 4-221
CREATE ROLLBACK SEGMENT , 4-272
CREATE SYNONYM , 4-299
DROP DATABASE LINK , 4-383

DROP SYNONYM , 4-401
ENABLE , 4-22
FROM , 4-472, 4-476
TO , 4-432, 4-444

Q
QUOTA

CREATE USER , 4-355, 4-356
CREATE USER , 4-356

R
RAWTOHEX , 3-41
RAW , 2-13
RDBMS( ), 

1-1
READ ONLY

SET TRANSACTION , 4-514
READ WRITE

SET TRANSACTION , 4-514
REBUILD UNUSABLE LOCAL INDEXES

ALTER SNAPSHOT , 4-80
ALTER TABLE , 4-119

RECOVER , 4-466
ALTER DATABASE , 4-19
parallel_clause PARALLEL

, 4-468
RECYCLE

BUFFER_POOL
STORAGE , 4-521

REDO
REDO , 4-20
REDO , 4-19
REDO , 

4-212
, 4-22
, 4-22

REDO
, 4-19

, 4-19, 4-214, 4-217
, 4-88, 4-102

, 4-214, 4-216
, 4-214

, 4-428
, 4-214, 4-216
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, 4-19
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REDO , 4-212
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, 4-20
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REDO
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4-20
REDO , 4-20

, 4-21

REDO , 4-214
REDO , 4-217

, 4-428
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, 4-446
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REFERENCING
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REFRESH
ALTER SNAPSHOT , 4-80
CREATE SNAPSHOT , 4-287
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CREATE TYPE , 4-346
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RENAME FILE
ALTER DATABASE , 4-21

RENAME PARTITION
ALTER SNAPSHOT , 4-79, 4-85
ALTER TABLE , 4-119

RENAME , 4-171
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ALTER TABLE , 4-119
RENAME , 4-470

, 4-470
REPLACE

ALTER TYPE , 4-143
REPLACE , 3-28
RESETLOGS

ALTER DATABASE , 4-19
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RESIZE
ALTER DATABASE , 4-23

RESOURCE_LIMIT
ALTER SYSTEM , 4-98

RESOURCE , 4-173
RESOURCE , 4-269
returning_clause

DELETE, 4-371
INSERT

INSERT
returning_clause, 4-450

UPDATE , 4-538
RETURNING

DELETE , 4-372, 4-374, 4-539
INSERT , 4-451
UPDATE , 4-542

, 4-542
, 4-374
, 4-453

RETURNING data_item
DELETE , 4-372, 4-539
INSERT , 4-451

REUSE STORAGE
TRUNCATE , 4-533

REUSE
BACKUP CONTROLFILE , 4-21
CREATE CONTROLFILE , 4-211
filespec , 4-429

REVERSE
ALTER INDEX , 4-32
CREATE INDEX , 4-237

REVOKE , 4-472, 4-475
, 4-473, 4-478

RNDS
CREATE TYPE , 4-145
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CREATE TYPE , 4-145
RN , 3-62
ROLLBACK SEGMENT

USING INDEX , 4-286
ROLLBACK_SEGMENTS, 4-54
ROLLBACK

ADVISE , 4-62
ROLLBACK , 4-481

, 4-8
, 4-481

, 4-482
ROUND , 3-21
ROUND , 3-37, 3-38

, 3-38
ROWID
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RPAD , 3-28
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SAMPLE
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SAVEPOINT , 4-484
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ALTER SYSTEM , 4-95
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