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T &
® CREATE TRIGGER

CREATE OR REPLACE TRIGGER T INSERT TAR
AFTER INSERT ON T TAR

FOR EACH ROW

BEGIN

INSERT INTO T LOG (ID, NAME)

VALUES (:NEW. ID, :NEW.NAME) :

END;
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T &
® CREATE TRIGGER
® DOUBLE INSERT

INSERT INTO T TAR SELECT * FROM T ORG;
INSERT INTO T _LOG SELECT * FROM T ORG;

ORACLE’
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T &
® CREATE TRIGGER
® DOUBLE INSERT

® OPEN CURSOR
SQL> BEGIN

A3 35 R AT A

2 FOR I IN (SELECT * FROM T ORG) LOOP

END LOOP;
END;
/

D , lj, ,
ORACLE" ' %EE E;EEIJJTDEE o

N O O1 P& W

INSERT INTO T TAR VALUES (I.ID, I.NAME);
INSERT INTO T LOG VALUES (I.ID, I.NAME);
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T &
® CREATE TRIGGER
® DOUBLE INSERT

® OPEN CURSOR
® Ak
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T &
® CREATE TRIGGER
® DOUBLE INSERT

® OPEN CURSOR
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® BULK INTO VARIABLE
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SQL> DECLARE

2

O OO0 N O O1 v W

10
11
12
13
14

TYPE T ID IS TABLE OF T ORG. ID%TYPE:

TYPE T NAME IS TABLE OF T ORG.NAME%TYPE:

V ID T ID;

V NAME T NAME:

BEGIN

SELECT 1D, NAME BULK COLLECT INTO V ID, V NAME
FROM T ORG;

FORALL T IN 1..V ID.COUNT

INSERT INTO T TAR VALUES(V ID(I), V NAME(I)):
FORALL T IN 1..V ID.COUNT

INSERT INTO T LOG VALUES(V ID(I), V NAME(I));
END;

/

PL/SQL A% 2 Dl 58 il o
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T &
® CREATE TRIGGER
® DOUBLE INSERT

® OPEN CURSOR

& 1235 F #7451

® BULK INTO VARIABLE

= > -é,‘
c H3E5

¢ A EHIK

ORACLE’

Copyright © 2019, Oracle and/or its affiliates. All rights reserve

d.

14



& 1235 F #7451

i

® CREATE TRIGGER

® DOUBLE INSERT

® OPEN CURSOR

® BULK INTO VARIABLE
® INSERT ALL

SQL> INSERT ALL INTO T TAR (ID, NAME)
2 INTO T LOG (ID, NAME)
3 SELECT ID, NAME FROM T ORG:

ORACLE’

Copyright © 2019, Oracle and/or its affiliates. All rights reserve

d.

15



il

AT AR

INSERT ALL/ANY
MERGE

WITH

ANALYTIC FUNCTIONS
TOP-N
PIVOT/UNPIVOT
MODEL
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AR =N AE BN K

SQL> select distinct tablespace name, autoextensible
2 from DBA DATA FILES
3 where autoextensible = ’YES’
4 union
5 select distinct tablespace name, autoextensible
6 from DBA DATA FILES
7 where autoextensible = *NO’
8 and tablespace name not in
9 (select distinct tablespace name
10 from DBA DATA FILES
11 where autoextensible = "YES ) ;
TABLESPACE NAME AUT
SYSAUX YES
SYSTEM YES
TEST NO
UNDOTBS1 YES

YES
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SQL> select distinct tablespace name, autoextensible

2 from DBA DATA FILES

® fIt . FERRIEMW
® Fl: WCRMLAL, TUREE
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3 where autoextensible = ’YES’

4 union

5 select distinct tablespace name, autoextensible
6 from DBA DATA FILES

7 where autoextensible = "NO’

8 and tablespace name not in

9 (select distinct tablespace name

10 from DBA DATA FILES

11 where autoextensible = "YES ) ;
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SQL> SELECT TABLESPACE NAME, MAX(AUTOEXTENSIBLE)

2 FROM DBA DATA FILES
3 GROUP BY TABLESPACE NAME;

TABLESPACE NAME MAX
SYSAUX YES
UNDOTBS1 YES
USERS YES
TEST NO
SYSTEM YES

ORACLE’
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SQL> with ¢ as

2 (select rownum — 1 ¢ from dual connect by rownum <= 2),

3 line seed as

4 (select cl.c || c2.¢ || ¢3.¢c || cd.c || cb5.c line,

H cl.c cl, c2.c c2, c3.c c3, cd.c c4, ch.c ¢cbh

6 from ¢ ¢cl, ¢ ¢c2, ¢ c3, ¢ c4, c ch

7 where cl.c + ¢c2.¢c + c3.¢c + cd.c + ¢cb.c = 2

8 order by 1 desc)

9 select * from line seed;
LINE Cl C2 C3 C4 C5
11000 1 1 0 0 0
10100 1 0 1 0 0
10010 1 0 0 1 0
10001 1 0 0 0 1
01100 0 1 1 0 0
01010 0 1 0 1 0
01001 0 1 0 0 1
00110 0 0 1 1 0
00101 0 0 1 0 1
00011 0 0 0 1 1

ORACLE’
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(select rownum — 1 ¢ from dual connect by rownum <= 2),

line seed as

(select cl.c || c2.¢ || ¢3.¢c || cd.c || ¢b.c line, cl.c cl, c2.c ¢2, c3.c ¢3, cd.c c4, chb.c cb
from ¢ ¢cl, ¢ ¢c2, ¢ c3, ¢ c4, ¢ ch

where cl.c + ¢c2.¢c + c3.¢c + cd.c + ¢cb.c = 2

order by 1 desc)

select rownum, linel.line || line2.line || 1line3.line || line4.line || line5.line result

from line seed linel, line seed line2, line seed line3, line seed line4, line seed lineb

where linel.cl + line2.cl + line3.cl + lined4.cl + lineb.cl = 2
and linel.c2 + line2.c2 + lined.c2 + line4.c2 + lineb.c2 = 2
and linel.c3 + line2.c¢3 + lined.c3 + line4.c3 + lineb.c3 = 2
and linel.c4 + line2.c4 + lined.c4 + line4.c4 + lineb.c4 = 2
and linel.chb + line2.c¢b + lined.cb + line4.ch + lineb.ch = 2
and line3.cl + line4.c2 + lineb.c3 <= 2
and line2.cl + line3.c2 + line4.c3 + lineb.c4 <= 2
and linel.cl + line2.c¢2 + lined.c3 + line4.c4 + lineb.ch <= 2
and linel.c2 + line2.c¢3 + lined.c4 + line4d.chb <= 2
and linel.c3 + line2.c4 + lined.ch <= 2
and linel.c3 + line2.c2 + lined.cl <= 2
and linel.c4 + line2.c¢3 + lined.c2 + line4d.cl <= 2
and linel.cb + line2.c4 + lined.c3 + line4.c2 + lineb.cl <= 2
: T ine3.c4 + line4.c3 + lineb.c2 <= 2

ine4.c4 + lineb.c3 <= 2;

Copyright © 2019, Oracle and/or its affiliates. All rights reserved. |
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2 (select rownum — 1 ¢ from dual connect by rownum <= 2),

3 lines as

4 (select to number(cl.c || c2.¢c || ¢3.¢c || c4.c || ¢5.¢) line
5 fromc cl, ¢cc2, ¢cc3, ¢cc4, ¢ cbh

6 where cl.c + c2.¢c + ¢3.¢c + c4.c + ¢cb.c = 2

7 order by 1 desc)

8 select ltrim(to char (linel. line, ~09999’)) || chr(10)

9 || 1trim(to char(line2.line, 09999’)) || chr(10)

10 | 1trim(to char (1ine3. line, 09999’ )) || chr(10)

11 | 1trim(to char (1ine4. line, 09999’ )) || chr(10)

12 | 1trim(to char(lineb. line, ~ 00009’ )) result

13 from lines linel, lines line2, lines line3, lines line4, lines lineb

14 where linel. line + line2.line + line3. line + line4.line + lineb. line = 22222

15 and 1ltrim(to char(linel. line + 10%1ine2. line + 100%1ine3. line + 1000%1ine4. line + 10000%1ine5. line), 012’ ) is null
16 and ltrim(to char(10000%1linel. line + 1000%1ine2. line + 100%1line3. line + 10%line4.line + line5.line), 012°) is null
17 and rownum = 1;

RESULT
11000
10010
00011
01100
00101

ORACLE’
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where linel.line + lineZ.line + lined.line + line4. line + lineb. line = 22222

and ltrim(to char(linel. line + 10%line2. line + 100%1ine3. line + 1000%1ine4. line +
10000%1ineb. 1ine), 012’ ) is null

and 1trim(to char (10000%1inel. line + 1000%1ine2. line + 100%1ine3. line + 10%1ine4. line
+ lineb. line), '012") is null

ORACLE’
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where linel.line + lineZ.line + lined.line + line4. line + lineb. line = 22222
and ltrim(to char(linel. line + 10%line2. line + 100%1ine3. line + 1000%1ine4. line +

10000%1ineb. 1ine), 012’ ) is null
and 1trim(to char (10000%1inel. line + 1000%1ine2. line + 100%1ine3. line + 10%1ine4. line +

lineb. line), ’012") is null

RESULT

ORACLE’
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where linel. line + line2.line + line3.line + line4. line + lineb. line = 22222
and 1trim(to char(linel. line + 10%1line2. line + 100%1ine3. line + 1000%1ine4. l1ine
+ 10000*11ineb. line), ' 012’) is null

and 1trim(to char (10000%1inel. line + 1000%1ine2. line + 100%1ine3. line +
10%1ine4. line + lineb. line), 012’ ) is null

RESULT

ORACLE’
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SQL> EXPLAIN PLAN FOR

2 SELECT VCM.POL _ID, TC.MOBILE, TC.FIRST NAME PH NAME,

PKG UTILS.F GET DESC(C T TITLE’, DECODE(TC.GENDER,’M, ’1’, F, ’2), ’2117),

PKG UTILS.F GET DESC(V PRO LIFE 3’,

(SELECT T.PROD ID FROM T CON PROD T WHERE T.POL ID = VCM.POL ID AND T.MASTER ID IS NULL), ’211°),
SUM(TPA. FEE_AMOUNT), VCM.POLICY CODE, PKG UTILS.F GET DESC( T LIA STAT’, VCM.LIA STATE, ’211),

PKG UTILS.F GET DESC( T SAL CHAN’, VCM.CHANN TYPE, ’211’), VCM.CHANN TYPE, TC. CUSTOMER ID, TCO.ORGAN CODE
FROM V_CON MAS VCM, T CON MAS TCM, T AGENT TA, T CUSTOMER TC,
9 T POH VPH, T COM ORG TCO, T P A TPA
10 WHERE VCM. POL_ID = VPH.POL ID
11 AND VCM. SERVICE AGENT = TA.AGENT ID
12 AND VCM.POL ID = TCM.POL ID
13 AND VPH. PARTY ID = TC.CUSTOMER ID
14 AND VCM. ORGAN ID = TCO. ORGAN ID
15 AND VCM.POL ID = TPA.POL ID
16 AND VCM. LIABILITY STATE = 1
17 AND TPA.FEE TYPE IN (41, 569)
18 AND TPA. FEE STATUS <> 2
19 AND (EXISTS (
20 SELECT 1 FROM T PO CH T, T CH TC WHERE T.MAS C ID = TC.CH ID AND TC.CH ID = TPA.CH ID AND T.SERV ID = 3 ))
21 AND TPA.DUE TIME >= (TRUNC(:Bl ) + 7)
22 AND TPA.DUE TIME < (TRUNC(:Bl ) + 8)
23 AND REGEXP LIKE (TRIM(TC.MOBILE), ’"\d{11}$’)
24 AND NOT EXISTS (
25 SELECT 1 FROM T DATA EXT SDE, T DATA TSD
26 WHERE SDE.DATA ID = TSD.DATA ID AND SDE.RELAT VALUE 1 = VCM.POL ID AND TSD.SMS ID = 12 AND SDE.RELAT VALUE 2 = TO CHAR(:B1 , ’yyyy-MM-dd’))
27 GROUP BY VCM.POL ID, TC.MOBILE, TC.FIRST NAME, TC.GENDER, VCM.POLICY CODE, VCM.LIABILITY STATE, VCM.CHANNEL TYPE, TC.CUSTOMER ID, TCO. ORGAN CODE;

CO 3 O U1 v» W

ORACLE’
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A SQLIAT #F X

| Operation
| SELECT STATEMENT

INDEX RANGE SCAN
HASH GROUP BY
FILTER
FILTER
NESTED LOOPS
HASH JOIN
TABLE ACCESS FULL
NESTED LOOPS SEMI
NESTED LOOPS
NESTED LOOPS
NESTED LOOPS
HASH JOIN

TABLE ACCESS BY INDEX ROWID|

INDEX RANGE SCAN
VIEW
UNION-ALL
TABLE ACCESS FULL
FILTER
TABLE ACCESS FULL
INDEX UNIQUE SCAN
TABLE ACCESS BY INDEX ROWID
INDEX RANGE SCAN
TABLE ACCESS BY INDEX ROWID
INDEX UNIQUE SCAN
TABLE ACCESS BY INDEX ROWID
INDEX RANGE SCAN
INDEX UNIQUE SCAN
NESTED LOOPS
NESTED LOOPS
TABLE ACCESS BY INDEX ROWID
INDEX SKIP SCAN
INDEX UNIQUE SCAN
TABLE ACCESS BY INDEX ROWID

Name \ Rows

| 356
IDX CON PROD PRD ID | 1

| 356

|

|

. 356

| 356
TCO | 143

. 356

370

| 6067

| 6036

| 6037
TPA | 4812
IDX P A DUE | 14477
V_CON_MAS | 877K

|
T CON MAS LOG | 877K

|
T CON_MAS | 155K
PK T AGENT \ 1
T POH \ 1
IDX POH PO ID \ 1
T CUSTOMER \ 1
PK T CUSTOMER \ 1
T PO CH | 244K
IDX PO CH MAS CH ID | 1
PK T CON MAS \ 1

|

\ 1
T DATA EXT \ 1
IDX DATA EXT RELAT | 1

|

PK_T DATA

1

Bytes |
53400 | 901K
12 | 1
53400 | 901K
|
|
53400 | 84579
51264 | 84578
2145 | 4
45924 | 84573
44030 | 84481
539K | 82962
465K | 81452
430K| 81451
145K| 596
\ 10
35M| 80844
|
36M| 80844

6357K| 21715

6 | 1

12 | 1

\ 1

28 | 1

\ 1

2389K | 1

\ 1

6 | 1
|

34 | 4591

5 | 4590

| 4589

| 1

TC@yTight © 2019, Oracle and/or|its affiliatps. All rights geserved. | |

Cost (%CPU) |

(1) |
(0) |
(1)

|
(2) |
2) |
(0) |
(2) |
(2) |
(2) |
(2) |
2) |
(1) |
(0) |
(2)
(2)
(1) |
(0) |
(0) |
(0) |
(0) |
(0) |
(0) |
(0) |
(0)
(1) |
(1) |
(1) |
(0) |
(0) |
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L SQLAAT #1 X
SQL> create table t objects as select * from dba objects;
RO,

SQL> create index ind obj id on t objects(object id):
=5 Ca) 2.

SQL> create table t tab as select * from dba tables;
ROBIE.

SQL> create table t ind as select * from dba indexes;

xR O,

SQL> create index ind tab name on t tab(table name);

ol A,

SQL> create index ind ind name on t ind(index name)

ol DA,

SQL> create view v seg as

2 select owner, table name, tablespace name, blocks from t tab where temporary = N
3 union all
4 select owner, index name, tablespace name, num rows from t ind where status = "N/A’;

K 2B,
Copyright © 2019, Oracle and/or its affiliates. All rights reserved. |
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SQL> select obj.owner, obj.object name, created, v.blocks
2 from t objects obj, v seg v
3 where obj.object id = 12345
4 and obj.object name = v. table name;

AIEEAT

| Id | Operation | Name | Rows | Bytes | Cost |
| 0 | SELECT STATEMENT | | 1| 194 | 43 |
% 1 | HASH JOIN | | 1| 194 | 43 |
| 2 |  TABLE ACCESS BY INDEX ROWID| T OBJECTS | 1| 115 | 2 |
% 3 | INDEX RANGE SCAN | IND OBJ ID | 1 | | 1 |
|4 |  VIEW | V_SEG | 3340 |  257K| 40 |
5 | UNTON-ALL | | | | |
% 6 | TABLE ACCESS FULL | T TAB | 1184 | 95904 | 15 |
% 7 | TABLE ACCESS FULL | T IND | 2156 |  178K| 25 |

ORACLE’
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SQL> select /#+ index(t tab ind tab name) */ obj.owner, obj.object name, created, v.blocks
2 from t objects obj, v seg v
3 where obj.object id = 12345
4 and obj.object name = v. table name;

AIEEAT

| Id | Operation | Name | Rows | Bytes | Cost |
| 0 | SELECT STATEMENT | | 1| 194 | 43 |
% 1 | HASH JOIN | | 1| 194 | 43 |
| 2 | TABLE ACCESS BY INDEX ROWID| T OBJECTS | 1| 115 | 2 |
% 3 | INDEX RANGE SCAN | IND OBJ ID | 1 | | 1 |
|4 |  VIEW | V_SEG | 3340 |  257K| 40 |
5| UNTON-ALL | | | |

% 6 | TABLE ACCESS FULL | T TAB | 1184 | 95904 | 15 |
% 7 | TABLE ACCESS FULL | T IND | 2156 |  178K| 25 |

ORACLE’
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SQL> select /#*+ index(v.t tab ind tab name) */ obj.owner, obj.object name, created, v.blocks
2 from t objects obj, v seg v
3 where obj.object id = 12345
4 and obj.object name = v. table name;

RILEAT

| Id | Operation | Name | Rows | Bytes | Cost |
| 0 | SELECT STATEMENT | | 1| 194 | 1210 |
% 1 | HASH JOIN | | 1| 194 | 1210 |
| 2 |  TABLE ACCESS BY INDEX ROWID | T OBJECTS | 1| 115 | 2|
% 3 | INDEX RANGE SCAN | IND OBJ ID | 1 | | 1|
4 |  VIEW | V_SEG | 3340 |  257K| 1207 |
5 UNTON-ALL | | | |

% 6 | TABLE ACCESS BY INDEX ROWID| T TAB | 1184 | 95904 | 1182 |
7 INDEX FULL SCAN | IND TAB NAME | 2367 | | 11 |
% 8 | TABLE ACCESS FULL | T IND | 2156 | 178K| 25 |

ORACLE’
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P SQLIHAT X
SQL> select obj.owner, obj.object name, created, v.blocks
2 from t objects obj,

3 (select owner, table name, tablespace name, blocks from t tab where temporary = N
4 union all
5 select owner, index name, tablespace name, num rows from t ind where status = 'N/A’) v
6 where obj.object id = 12345
7 and obj.object name = v. table name;

Rk EAT

| Id | Operation | Name | Rows | Bytes | Cost |

|0 | SELECT STATEMENT | | 1| 194 | 43 |

% 1 | HASH JOIN | | 1 | 194 | 43 |

| 2 | TABLE ACCESS BY INDEX ROWID| T OBJECTS | 1 | 115 | |

% 3 | INDEX RANGE SCAN | IND OBJ ID | 1 | | 1 |

| 4 | VIEW | | 3340 | 257K | 40 |

| 5 | UNION—-ALL | | | |

E TABLE ACCESS FULL | T TAB | 1184 | 95904 | 15 |

Eva TABLE ACCESS FULL | T IND | 2156 | 178K | 25 |

ORACLE’
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SQL> select /*%+ index(v.t tab ind tab name) */ obj.owner, obj.object name, created, v.blocks
2 from t objects obj,

3 (select owner, table name, tablespace name, blocks from t tab where temporary = N
4 union all
5 select owner, index name, tablespace name, num rows from t ind where status = 'N/A’) v
6 where obj.object id = 12345
7 and obj.object name = v. table name;

KRIEEAT

| Id | Operation | Name | Rows | Bytes | Cost |

| 0 | SELECT STATEMENT | | 1| 194 | 1210 |

% 1 | HASH JOIN | | 1| 194 | 1210 |

| 2 |  TABLE ACCESS BY INDEX ROWID | T OBJECTS | 1| 115 | 2 |

EZRE INDEX RANGE SCAN | IND OBJ ID | 1 | | 1 |

4 | VIEW | | 3340 |  257K| 1207 |

5 UNTON-ALL | | | | |

% 6 | TABLE ACCESS BY INDEX ROWID| T TAB | 1184 | 95904 | 1182 |

T INDEX FULL SCAN | IND TAB NAME | 2367 | | 11 |

(% 8 | TABLE ACCESS FULL | T IND | 2156 |  178K| 25 |

ORACLE’
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SQL> select /#+ index(t tab ind tab name) */ obj.owner, obj.object name, created, blocks
2 from t objects obj,

3 (select owner, table name, tablespace name, blocks from t tab where temporary = "N’
4 union all
5 select owner, index name, tablespace name, num rows from t ind where status = "N/A’)
6 where obj.object id = 12345
7 and obj.object name = table name;

R EAT

| Id | Operation | Name | Rows | Bytes | Cost |

| 0 | SELECT STATEMENT | | 1| 194 | 43 |

% 1 | HASH JOIN | | 1| 194 | 43 |

|2 | TABLE ACCESS BY INDEX ROWID| T OBJECTS | 1| 115 | 2 |

k3 INDEX RANGE SCAN | IND OBJ ID | 1| | 1|

4 |  VIEW | | 3340 | 257K| 40 |

5 | UNTON-ALL | | | |

* 6 | TABLE ACCESS FULL | T TAB 1184 | 95904 | 15 |

k7 TABLE ACCESS FULL | T _IND | 2156 | 178K| 25 |

ORACLE’
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X SQLPAT # R
SQL> SELECT ID, OBJECT_ALTAS, DEPTH
2 FROM V$SQL_PLAN

3 WHERE SQL ID IN
4 (SELECT SQL_ID FROM V$SQL
5 WHERE SQL TEXT LIKE ’select /#+ index(t tab ind tab name) */% )
6 ORDER BY SQL ID, ID:
ID OBJECT ALIAS DEPTH
0 0
1 1
2 OBJ@SEL$1 2
3 OBJ@SEL$1 3
4 from$ subquery$ 002@SEL$1 2
5 3
6 T TAB@SEL$2 4
7 T IND@SEL$3 4
| Id | Operation | Name | Rows | Bytes | Cost |
| SELECT STATEMENT | | 1| 194 | 43 |
| HASH JOIN | | 1| 194 | 43 |
| TABLE ACCESS BY INDEX ROWID| T OBJECTS | 1| 115 | 2 |
| INDEX RANGE SCAN | IND OBJ ID | 1| | 1
| VIEW | | 3340 | 257K] 40 |
| UNTON-ALL | | | | |
| TABLE ACCESS FULL | T TAB | 1184 | 95904 | 15 |
| TABLE ACCESS FULL T I

ND | 2156 |  178K| 25 |

Copyright© 2019, Oracle and/oritsaffiliates-Altrightsreserved. |
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SQL> select /*+ index("from$ subquery$ 002”.t tab ind tab name) */ obj.owner, obj.object name, created, blocks

2

N O O1 v W

ORACLE’

from t objects obj,

(select owner, table name, tablespace name, blocks from t tab where temporary = N
union all
select owner, index name, tablespace name, num rows from t ind where status = 'N/A’)

where obj.object id = 12345
and obj.object name = table name;

EAT

| Operation | Name | Rows | Bytes | Cost |
0 | SELECT STATEMENT | | 1| 194 | 1210 |
1 | HASH JOIN | | 1| 194 | 1210 |
2 | TABLE ACCESS BY INDEX ROWID | T OBJECTS | 1| 115 | 2 |
3 | INDEX RANGE SCAN | IND OBJ ID | 1 | | 1 |
4 | VIEW | | 3340 |  257K| 1207 |
5 | UNTON-ALL | | | | |
6 | TABLE ACCESS BY INDEX ROWID| T TAB | 1184 | 95904 | 1182 |
7 | INDEX FULL SCAN | IND TAB NAME | 2367 | | 11 |
8 | TABLE ACCESS FULL | T IND | 2156 |  178K| 25 |
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SQL> select /#+ index(t tab ind tab name) */ obj.owner, obj.object name, created, blocks
2 from t objects obj,

3 (select owner, table name, tablespace name, blocks from t tab where temporary = "N’
4 union all
5 select owner, index name, tablespace name, num rows from t ind where status = 'N/A’)
6 where obj.object id = 12345
7 and obj.object name = table name;

AL EAT

| Id | Operation | Name | Rows | Bytes | Cost |

| 0 | SELECT STATEMENT | | 1| 194 | 43 |

% 1 | HASH JOIN | | 1| 194 | 43 |

| 2 | TABLE ACCESS BY INDEX ROWID| T OBJECTS | 1| 115 | 2 |

% 3 | INDEX RANGE SCAN | IND OBJ ID | 1 | | 1 |

4 |  VIEW | | 3340 |  257K| 40 |

5 UNTON-ALL | | | | |

E3N TABLE ACCESS FULL | T TAB | 1184 | 95904 | 15 |

EXva TABLE ACCESS FULL T IND 2156 |  178K| 25 |

ORACLE’
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SQL> select /#+ index(@v 1 t tab ind tab name) */ obj.owner, obj.object name, created, blocks
2 from t objects obj,

3 (select /*+ gb name(v 1) */ owner, table name, tablespace name, blocks from t tab where temporary = "N
4 union all
5 select owner, index name, tablespace name, num rows from t ind where status = 'N/A’)
6 where obj.object id = 12345
7 and obj.object name = table name;
RIEEAT
| Id | Operation | Name | Rows | Bytes | Cost |
|0 | SELECT STATEMENT | | 1| 123 | 1210 |
% 1 | HASH JOIN | | 1| 123 | 1210 |
| 2 |  TABLE ACCESS BY INDEX ROWID | T OBJECTS | 1 | 44 | 2 |
% 3 | INDEX RANGE SCAN | IND OBJ 1D | 1 | | 1 |
4|  VIEW | | 3340 |  257K| 1207 |
5] UNTON-ALL | | | |
% 6 | TABLE ACCESS BY INDEX ROWID| T TAB | 1184 | 28416 | 1182 |
7 INDEX FULL SCAN | IND TAB NAME | 2367 | | 11 |
BLE ACCESS FULL | T IND | 2156 | 66836 | 25 |
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SQL> select /*+ push pred(v) */ obj.owner, obj.object name, created, v.blocks
2 from t objects obj, v seg v
3 where obj.object id = 12345
4 and obj.object name = v. table name;

AIEEAT

| Id | Operation | Name | Rows | Bytes | Cost (%CPU) |
| 0 | SELECT STATEMENT | | 1 | 78 | 6 (0)]
|1 | NESTED LOOPS | | 1 | 78 | 6 (0)]
| 2| TABLE ACCESS BY INDEX ROWID BATCHED | T OBJECTS | 1 | 44 | 2 (0)]
% 3 | INDEX RANGE SCAN | IND OBJ ID | 1 | | 1 (0)]
|4 |  VIEW | V_SEG | 1 | 34 | 4 (0) |
5 | UNTON ALL PUSHED PREDICATE | | | |

% 6 | TABLE ACCESS BY INDEX ROWID BATCHED| T TAB | 1| 24 | 2 (0)]
% 7 | INDEX RANGE SCAN | IND TAB NAME | 1 | | 1 (0)]
% 8 | TABLE ACCESS BY INDEX ROWID BATCHED| T IND | 1 | 31 | 2 (0)]
% 9 | INDEX RANGE SCAN | IND IND NAME | 1 | | 1 (0)]

ORACLE’
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3% HSQLIAT X
SQL> alter session set ” optimizer push pred cost based”=false;

Session altered.

| Id | Operation | Name | Rows | Bytes | Cost (%CPU) |
|0 | SELECT STATEMENT | | 286 | 42900 | 659K (1) |
% 1 | TINDEX RANGE SCAN | IDX CON PROD PRD ID | 1| 12 | 1 (0)]
(% 12 | TABLE ACCESS BY INDEX ROWID | T P A | 4812 | 145K 596 (1) |
(% 13 | INDEX RANGE SCAN | IDX P A DUE | 14477 | | 10 (0)|
% 14 | VIEW | V_CON MAS | 1 | 42 | 1 (0)]
|15 | UNION-ALL PARTITION | | | | \
(% 16 | TABLE ACCESS BY INDEX ROWID | T CON MAS LOG | 1 | 44 | 1 (0)]
% 17 | INDEX RANGE SCAN | IDX CON MAS L LAST CM | 1 | | 1 (0)]
(% 18 | FILTER \ | | | |
% 19 | TABLE ACCESS BY INDEX ROWID| T CON MAS | 1 | 42 | 1 (0)]
(% 20 | INDEX UNIQUE SCAN | PK_T CON MAS | 1| | 1 (0)]
21 | NESTED LOOPS | | |
| 22 | NESTED LOOPS | | 1| 34 | 4591 (1) |
INDEX UNIQUE SCAN | PK T CON MAS | 1 | 6 | 1 ()]

INDEX UNIQUE SCAN | PK T COM ORG | 1 | | 1 ()]

TABLE ACCESS BY INDEX ROWID | T COM_ORG | 1 | 15 | 1 (0)]

Copyright © 2019, Oracle and/or its affiliates. All rights reserved. |
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SQL> WITH T
2 AS

(SELECT ROWNUM RN FROM DUAL CONNECT BY LEVEL < 100)

SELECT RN FROM T

WHERE RN > 1

MINUS

SELECT A.RN * B.RN FROM T A, T B

WHERE A. RN <= B.RN

AND A.RN >

AND B.RN >

S O 00O O = Ww

1
l;

97
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SQL> WITH T

2

S O© 0 3O O v» W

—_

AS

(SELECT ROWNUM RN FROM DUAL CONNECT BY LEVEL < 10000)

SELECT RN FROM T

WHERE RN > 1

MINUS

SELECT A.RN * B.RN FROM T A, T B

WHERE A.RN <= B.RN

AND A.RN >
N >

1
AND B.R l;

kP 1229 17,

A 00: 01: 56. 88

GitE 2

ORACLE’

521 recursive calls
1702 db block gets
180013 consistent gets
65297 physical reads
964 redo size
22473 bytes sent via SQL*Net to client
1442 bytes received via SQL*Net from client
83 SQL#Net roundtrips to/from client
2 sorts (memory)
1 sorts (disk)
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SQL> WITH T

2

0 3 O O v W

9
10
11
12

AS

(SELECT ROWNUM RN FROM DUAL CONNECT BY LEVEL < 10000)
SELECT RN FROM T

WHERE RN > 1

MINUS

SELECT A.RN * B.RN FROM T A, T B
WHERE A. RN <= B.RN

AND A.RN > 1

AND A. RN <= 100

AND B.RN > 1

AND B. RN <= 5000;

Ok 1229 17,

CHEFE: 00: 00: 00. 62

ZRAREDS)

10 recursive calls
23 db block gets
1831 consistent gets
16 physical reads
624 redo size
22473 bytes sent via SQL*Net to client
1442 bytes received via SQL*Net from client
83 SQL*Net roundtrips to/from client
3 sorts (memory)
0 sorts (disk)
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SQL> WITH T

2

O N O O1 = W

9
10
11
12
13

PR S €

(SELECT ROWNUM * 2 + 1 RN FROM DUAL CONNECT BY LEVEL < 4999)
SELECT 2 FROM DUAL
UNTON ALL

(

SELECT RN FROM T

MINUS

SELECT A.RN = B.RN FROM T A, T B

WHERE A. RN <= B.RN

AND A.RN <= 100
AND B. RN <= 5000
)

Lk 1229 17,

cCHEE]: 00: 00: 00. 19

giirfER

10 recursive calls
15 db block gets
523 consistent gets
8 physical reads
624 redo size
22472 Dbytes sent via SQL*Net to client
1442 bytes received via SQL*Net from client
83 SQL#Net roundtrips to/from client
3 sorts (memory)

0 sorts (dl Sk) Copyright © 2019, Oracle and/or its affiliates. All rights reserved. | 50
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SQL> WITH A AS

2

Ol > W

(SELECT 100 — ROWNUM + 1 N FROM DUAL CONNECT BY ROWNUM <= 101),

MAX_ONE AS
(SELECT MAX(N) MAX1 FROM A)
SELECT * FROM MAX_ ONE;

ORACLE’

IR €T
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SQL> WITH A AS
2 (SELECT 100 — ROWNUM + 1 N FROM DUAL CONNECT BY ROWNUM <= 101),

3 MAX ONE AS
4 (SELECT MAX(N) MAX1 FROM A),
5 MAX TWO AS
6 (SELECT /*+ LEADING (P2, P1) USE NL(P1) */ P2.N MAX2, P1.N MAX1
7 FROM A P1, A P2
8 WHERE P1.N + P2.N = 100
9 AND P1.N >= (SELECT MAX1 FROM MAX ONE)
10 AND ROWNUM = 1)
11 SELECT * FROM MAX TWO:
MAX2 MAX1
0 100

ORACLE’
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SQL> WITH A AS
2 (SELECT 100 — ROWNUM + 1 N FROM DUAL CONNECT BY ROWNUM <= 101),
MAX ONE AS
(SELECT MAX(N) MAX1 FROM A),
MAX TWO AS
(SELECT /*+ LEADING (P2, P1) USE NL(P1) */ P2.N MAX2, P1.N MAXI
FROM A P1, A P2
WHERE P1.N + P2.N = 100
9 AND P1.N >= (SELECT MAX1 FROM MAX ONE)
10 AND ROWNUM = 1),
11 MAX THREE AS
12 (SELECT /#+ LEADING(P3, P2, P1) USE NL(P1) */ P3.N MAX3, P2.N MAX2, P1.N MAX1
13 FROM A P1, A P2, A P3, MAX TWO
14 WHERE P1.N + P2.N + P3.N = 100
15 AND SIGN(P2.N — MAX2) + SIGN(P1.N — MAX1) >=0
16 AND ROWNUM = 1)
17 SELECT * FROM MAX THREE;

CO 3 O U1 v W

MAX3 MAX2 MAX1
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SQL> WITH A AS
2 (SELECT 100 — ROWNUM + 1 N FROM DUAL CONNECT BY ROWNUM <= 101),

MAX ONE AS

(SELECT MAX(N) MAX1 FROM A),

MAX TWO AS

(SELECT /#+ LEADING (P2, P1) USE NL(P1) */ P2.N MAX2, P1.N MAX1

FROM A P1, A P2

WHERE P1.N + P2.N = 100

9 AND P1.N >= (SELECT MAX1 FROM MAX ONE)

10 AND ROWNUM = 1),

11 MAX THREE AS

12 (SELECT /#+ LEADING(P3, P2, P1) USE NL(P1) */ P3.N MAX3, P2.N MAX2, P1.N MAX1

13 FROM A P1, A P2, A P3, MAX TWO

14 WHERE P1.N + P2.N + P3.N = 100

15 AND SIGN(P2.N — MAX2) + SIGN(P1.N - MAX1) >=0

16 AND ROWNUM = 1),

17 MAX FOUR AS

18 (SELECT /#+ LEADING (P4, P3, P2, P1) USE NL(P3) USE NL(P2) USE NL(P1) */ P4.N MAX4, P3.N MAX3, P2.N MAX2, P1.N MAXI

19 FROM A P1, A P2, A P3, A P4, MAX THREE

20 WHERE P1.N + P2.N + P3.N + P4.N = 100

21 AND SIGN(P3.N — MAX3) + SIGN(P2.N — MAX2) + SIGN(P1.N - MAX1) > 0

22 AND ROWNUM = 1)

23 SELECT * FROM MAX FOUR;

O N O U1 v W

MAX4 MAX3 MAX2 MAX1

ORACLE’ 97 0 2 1 55
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SQL> WITH A AS

2 (SELECT 100 — ROWNUM + 1 N FROM DUAL CONNECT BY ROWNUM <= 101),
3 MAX_ONE AS

4 (SELECT MAX(N) MAX1 FROM A),

5 MAX_TWO AS

6 (SELECT /#+ LEADING (P2, P1) USE_NL(P1) */ P2.N MAX2, P1.N MAX1
7 FROM A P1, A P2

8 WHERE PI.N + P2.N = 100

9 AND P1.N >= (SELECT MAX1 FROM MAX_ONE)
10 AND ROWNUM = 1),
11 MAX THREE AS
12 (SELECT /*+ LEADING(P3, P2, P1) USE NL(P1) */ P3.N MAX3, P2.N MAX2, PI1.N MAX1
13 FROM A P1, A P2, A P3, MAX TWO
14 WHERE P1.N + P2.N + P3.N = 100
15 AND SIGN(P2.N — MAX2) + SIGN(P1.N - MAX1) >=0
16 AND ROWNUM = 1),
17 MAX_FOUR AS
18 (SELECT /#+ LEADING (P4, P3, P2, P1) USE NL(P3) USE _NL(P2) USE NL(P1) */ P4.N MAX4, P3.N MAX3, P2.N MAX2, PL.N MAX1
19 FROM A PI, A P2, A P3, A P4, MAX_ THREE
20 WHERE PI.N + P2.N + P3.N + P4.N = 100
21 AND SIGN(P3.N — MAX3) + SIGN(P2.N - MAX2) + SIGN(P1.N - MAX1) > 0
22 AND ROWNUM = 1),
23 FIVE AS
24 (SELECT /#+ LEADING(P5, P4, P3, P2, P1) USE_NL(P4) USE NL(P3) USE _NL(P2) USE NL(P1) */ P5.N N5, P4.N N4, P3.N N3, P2.N N2, PI1.N NIl
25 FROM A P1, A P2, A P3, A P4, A P5, MAX FOUR
26 WHERE P1.N + P2.N + P3.N + P4.N + P5.N = 100
27 AND SIGN(P4.N — MAX4) + SIGN(P3.N — MAX3) + SIGN(P2.N — MAX2) + SIGN(P1.N - MAX1) >= 0
28 AND ROWNUM = 1)
29 SELECT * FROM FIVE;
N5 N4 N3 N2 N1

97 0 1 0 2
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SQL> WITH A AS

2

0 N O U1 v W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
MAX1
34
35

(SELECT 100 — ROWNUM + 1 N, ROWNUM — 1 NA FROM DUAL CONNECT BY ROWNUM <= 101),

MAX_ONE AS

(SELECT MAX(N) MAX1 FROM A),

MAX_TWO AS

(SELECT /#*+ LEADING (MAX_ONE, P2, P1) USE _NL(P2) USE NL(P1) */ DECODE (P1.NA, MAX1, P2.N - 1, P2.N) MAX2, P1.NA MAX1

FROM A P1, A P2, MAX ONE

WHERE P1.NA + P2.N = 100

AND P1.NA >= MAX1

AND ROWNUM = 1),

MAX_THREE AS

(SELECT /#*+ LEADING (MAX_TWO, P3, P2, P1) USE_NL(P3) USE_NL(P2) USE NL(P1) */ P3.N MAX3, P2.NA MAX2, P1.NA MAX1

FROM A P1, A P2, A P3, MAX TWO

WHERE P1.NA + P2.NA + P3.N = 100

AND P3.N + P2.NA <= 100

AND CASE WHEN P2.NA > MAX2 THEN 1 ELSE -1 END + CASE WHEN P1.NA > MAX1 THEN 1 ELSE -1 END >= 0

AND ROWNUM = 1),

MAX_FOUR AS

(SELECT /#*+ LEADING (MAX_THREE, P4, P3, P2, P1) USE NL(P4) USE NL(P3) USE NL(P2) USE NL(P1) */ P4.N MAX4, P3.NA MAX3, P2.NA MAX2, P1.NA MAX1
FROM A P1, A P2, A P3, A P4, MAX THREE

WHERE P1.NA + P2.NA + P3.NA + P4.N = 100

AND P4.N + P3.NA <= 100

AND P4.N + P3.NA + P2.NA <= 100

AND CASE WHEN P3.NA > MAX3 THEN 1 ELSE -1 END + CASE WHEN P2.NA > MAX2 THEN 1 ELSE -1 END + CASE WHEN P1.NA > MAX1 THEN 1 ELSE -1 END > 0
AND ROWNUM = 1),

MAX_FIVE AS

(SELECT /#+ LEADING (MAX_FOUR, P5, P4, P3, P2, P1) USE NL(P5) USE NL(P4) USE NL(P3) USE NL(P2) USE NL(P1) */ P5.N N5, P4.NA N4, P3.NA N3, P2.NA N2, P1.NA N1
FROM A P1, A P2, A P3, A P4, A P5, MAX FOUR

WHERE P1.NA + P2.NA + P3.NA + P4.NA + P5.N = 100

AND P5.N + P4.NA <= 100

AND P5.N + P4.NA + P3.NA <= 100

AND P5.N + P4.NA + P3.NA + P2.NA <= 100

AND CASE WHEN P4.NA > MAX4 THEN 1 ELSE -1 END + CASE WHEN P3.NA > MAX3 THEN 1 ELSE -1 END + CASE WHEN P2.NA > MAX2 THEN 1 ELSE -1 END + CASE WHEN P1.NA >
THEN 1 ELSE -1 END >= 0

AND ROWNUM = 1)

SELECT * FROM MAX FIVE;

N5 N4 N3 N2 N1

ORACLE’
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2 (SELECT 100 — ROWNUM + 1 N, ROWNUM — 1 NA FROM DUAL CONNECT BY ROWNUM <= 101),

3 MAX_ONE AS

4 (SELECT MAX(N) MAX1 FROM A),

5 MAX_TWO AS

6 (SELECT /#+ LEADING(MAX_ONE, P2, P1) USE_NL(P2) USE_NL(P1) */ DECODE (P1.NA, MAX1, P2.N - 1, P2.N) MAX2, PI1.NA MAXI

7 FROM A P1, A P2, MAX_ONE

8 WHERE P1.NA + P2.N = 100

9 AND PI1.NA >= MAX1

10 AND ROWNUM = 1),

11 MAX_THREE AS

12 (SELECT /#+ LEADING(MAX_TWO, P3, P2, P1) USE NL(P3) USE NL(P2) USE NL(P1) */ P3.N MAX3, P2.NA MAX2, P1.NA MAX1

13 FROM A P1, A P2, A P3, MAX_TWO

14 WHERE P1.NA + P2.NA + P3.N = 100

15 AND P3.N + P2.NA <= 100

16 AND CASE WHEN P2.NA > MAX2 THEN 1 ELSE -1 END + CASE WHEN P1.NA > MAX1 THEN 1 ELSE -1 END >= 0

17 AND ROWNUM = 1),

18 MAX_FOUR AS

19 (SELECT /#+ LEADING (MAX_THREE, P4, P3, P2, P1) USE NL(P4) USE NL(P3) USE NL(P2) USE NL(P1) %/ P4.N MAX4, P3.NA MAX3, P2.NA MAX2, P1.NA MAX1
20 FROM A P1, A P2, A P3, A P4, MAX THREE

21 WHERE P1.NA + P2.NA + P3.NA + P4.N = 100

22 AND P4.N + P3.NA <= 100

23 AND P4.N + P3.NA + P2.NA <= 100

24 AND CASE WHEN P3.NA > MAX3 THEN 1 ELSE -1 END + CASE WHEN P2.NA > MAX2 THEN 1 ELSE -1 END + CASE WHEN P1.NA > MAX1 THEN 1 ELSE -1 END > 0
25 AND ROWNUM = 1),

26 MAX FIVE AS

27 (SELECT /#+ LEADING (MAX_FOUR, P5, P4, P3, P2, P1) USE NL(P5) USE NL(P4) USE NL(P3) USE_NL(P2) USE NL(P1) */ P5.N N5, P4.NA N4, P3.NA N3, P2.NA N2, P1.NA N1
28 FROM A P1, A P2, A P3, A P4, A P5, MAX FOUR

29 WHERE PI1.NA + P2.NA + P3.NA + P4.NA + P5.N = 100

30 AND P5.N + P4.NA <= 100

31 AND P5.N + P4.NA + P3.NA <= 100

32 AND P5.N + P4.NA + P3.NA + P2.NA <= 100

33 AND CASE WHEN P4.NA > MAX4 THEN 1 ELSE -1 END + CASE WHEN P3.NA > MAX3 THEN 1 ELSE -1 END + CASE WHEN P2.NA > MAX2 THEN 1 ELSE -1 END + CASE WHEN P1.NA > MAX1 THEN 1 ELSE -1 END >= 0
34 AND ROWNUM = 1)

35 FIVE AS

36 (SELECT /#+ LEADING (MAX FOUR, MAX FIVE, P5, P4, P3, P2, P1) USE NL(MAX FIVE) USE NL(P5) USE NL(P4) USE NL(P3) USE NL(P2) USE NL(P1) */ P5.N N5, P4.NA N4, P3.NA N3, P2.NA N2, P1.NA N1
37 FROM A P1, A P2, A P3, A P4, A P5 MAX FOUR, MAX FIVE

38 WHERE P1.NA + P2.NA + P3.NA + P4.NA + P5.N = 100

39 AND MAX FIVE.N5 = P5.N

40 AND P5.N + P4.NA <= 100

41 AND P5.N + P4.NA + P3.NA <= 100

42 AND P5.N + P4.NA + P3.NA + P2.NA <= 100

43 AND CASE WHEN P4.NA > MAX_FOUR. MAX4 THEN 1 ELSE -1 END

44 + CASE WHEN P3.NA > MAX_FOUR. MAX3 THEN 1 ELSE -1 END

45 + CASE WHEN P2.NA > MAX_FOUR. MAX2 THEN 1 ELSE -1 END

46 + CASE WHEN P1.NA > MAX FOUR.MAX1 THEN 1 ELSE -1 END >= 0)

47 SELECT * FROM FIVE;

N5 N4 N3 N2 N1
97 0 1 0 2
97 0 1 2 0
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WITH A AS

FROM A P1, A P2,

WHERE P1.NA + P2.

AND P3.N + P2.NA

WHERE PI.NA + P2.

AND P4.N + P3.NA
AND P4.N + P3.NA

WHERE P1.NA + P2.

AND P5.N + P4.NA
AND P5.N + P4.NA
AND P5.N + P4.NA

ORACLE’

PR S €

A P3, MAX_TWO
NA + P3.N = 100
<= 100

NA + P3.NA + P4.N = 100
<= 100
+ P2.NA <= 100

NA + P3.NA + P4.NA + P5.N = 100
<= 100

+ P3.NA <= 100

+ P3.NA + P2.NA <= 100

Copyright © 2019, Oracle and/or its affiliates. All rights reserved. |

59



s

® F— W RLEF AR

g

IR €T

® 4t T Al IR 69 R ZaX F e @

® 7o AR % 5] #9ACCESS

® 1 & ZeFILTER

ORACLE’

Copyright © 2019, Oracle and/or its affiliates. All rights reserved.

60



o L5
® 437 5] BN RAR L E R, S R4
@ ¥ —VURERNEN, GHEREFIR K
FRAF R S BREBLEL S RGH, R B XK
® & f— Bk B RT AR JE AR LR RIE
% BSQL: 473
2% HEAHZE

® Yl ALKk

ORACLE’

Copyright © 2019, Oracle and/or its affiliates. All rights reserved. |

61



ORACLE’

Copyright © 2019, Oracle and/or its affiliates. All rights reserved. |

62



