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LIST1 : INDEX RANGE SCAN

SQL> create table tl1 (c1 int, c2 int) ;

SQL> insert into tl select level, level from dual connect by level <= 10000 ;

SQL> create index i1 t1 on t1 (c1) ;

— dba_indexes.blevel:1l, dba_indexes.leaf blocks:19, dba_indexes.distinct keys :10000

SQL> set arraysize 15
— SQL*Plus DT 74)VNEESIH A X

SQL> select /*+ gather plan_statistics index (t1) */ cl from tl where cl >= 5 ;
9996 TP @REN &7,
| Id | operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |

|* 1 | INDEX RANGE SCAN | I1_T1 | 1] 9997 | 9996 [00:00:00.03 | 686 |

- B0l V-+70y7 1) + Y=77097(19) + 7zyFER (G444 / BIIHAZ =9996/15)
- 7ryFEMCLICEMTHRERRS RE

SQL> select /*+ gather plan statistics index (t1) */ count (*) from tl1 where cl >= 5 ;
1 T EiREhEL 1o

| Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |
| 1 | SORT AGGREGATE | | 1| 1| 1 ]00:00:00.01 | 20 |
|* 2 | INDEX RANGE SCAN | I1_T1 | 1| 9997 | 9996 [00:00:00.03 | 20 |

- EEl)-+7ay7() + Y=7789%7(19)
- 7ryFEHIE

SQL> set arraysize 1000
SQL> select /*+ gather plan statistics index (t1) */ cl from tl where cl >= 5 ;

| Name | Starts | E-Rows | A-Rows | A-Time | Buffers |

= JryFERCECEMTRERRY &

SQL> set arraysize 15
SQL> delete from tl where cl >= 1 ;
10000 fTr°HIRREhEL 1

SQL> select /*+ gather plan_statistics index (t1) */ count (*) from tl1 where cl >= 5 ;
1 fir@REhELL,

| Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |
| 1| SORT AGGREGATE | | 1| 1| 1 |00:00:00.01 | 20 |
|* 2 | INDEX RANGE SCAN | I1_T1 | 1| 9997 | 0 [00:00:00.01 | 20 |

- E =p7BY7(1) + Y=77097(19)
— HIBENTF -8BV —770y76 772 ALK

SQL> alter index il tl coalesce;
SQL> select /*+ gather plan statistics index (t1) */ count (*) from tl1 where cl >= 5 ;
LA-FP@ERENEE AT

| 1d | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |

1 | SORT AGGREGATE | | 1| 1|
|* 2 | INDEX RANGE SCAN | I1 T1 | 1

1 [00:00:00.01 | 2 |
2

| 9997 | 0 ]00:00:00.01 |

Oraclel$EEE=IETips
#5|&SQALF

LIST2 : INDEX FULL SCAN

SQL> create table tl(cl int, c2 int, c3 char(100));
SQL> insert into tl select level, level, 'a' from dual connect by level <= 1000000 ;
SQL> create index il t1 on tl(cl);

SQL> explain plan for select /*+ index(tl) */ cl from tl ;

| 0 | SELECT STATEMENT | | 997K| 4872K| 3595  (2)| 00:00:44 |
| 1 | TABLE ACCESS FULL | T1 | 997K| 4872K| 3595  (2)| 00:00:44 |

- EEHOLRIHUTINAF 0 TP 2R, 2

SQL> alter table tl modify cl not null ;
SQL> explain plan for select /*+ index(tl) */ cl from tl ;

| Id | operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 997K| 4872K| 2265 (2)| 00:00:28 |
| 1 | INDEX FULL SCAN | I1 T1 | 997K| 4872K| 2265 (2)| 00:00:28 |

| Id | Operation | Name | Rows | Bytes | Cost (3CPU)| Time |
| 0 | SELECT STATEMENT | | 1] 5 | 3 (0)] 00:00:01 |
| 1 | SORT AGGREGATE | | 1| 5 |

| 2 | INDEX FULL SCAN (MIN/MAX) | I1_T1 | 997K| 4872K| 3 (0)] 00:00:01 |

- ETEO) BAfE / BMERKHBRIC, [INDEX FULL SCAN]#EHTS

SQL> explain plan for select /*+ index(tl) */ min(cl), max(cl) from tl ;

| Id | operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 | SELECT STATEMENT | | 1| 5 | 2265 (2)| 00:00:28 |

| 1 | SORT AGGREGATE | | 1| 5 | | |
2 | INDEX FULL SCAN | I1_T1 | 997K| 4872K| 2265 (2)| 00:00:28 |

Ol BAfEER/IMEZEFRRIKHZED[INDEX FULL ScaN|iE#izhR

SQL> explain plan for select sum(min_cl), sum(max_cl) from (

2 select /*+ index(tl) */ min(cl) min_cl, 0 max cl from tl union all

3 select /*+ index(tl) */ 0 min_cl, max(cl) max_cl from tl1) ;
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 1 26 | 6 (0)| 00:00:01 |
| 1 | SORT AGGREGATE | | 1] 26 | | |
| 2 | VIEW | | 2 | 52 | 6 (0)| 00:00:01 |
| 3| UNTON-ALL [ | \ [ [ [
| 4 | SORT AGGREGATE | | 1| 5 | | |
| 5 | INDEX FULL SCAN (MIN/MAX) | 1171 | 997K| 4872K| 3 (0)] 00:00:01 |
| 6 | SORT AGGREGATE | | 1 5 | | |
| 7 | INDEX FULL SCAN (MIN/MAX) | 1371 | 997K| 4872K| 3 (0)] 00:00:01 |

— ETH0) BAEER/MEER 2 \HET52E T, [INDEX FULL SCAN#MEY)ISERTES
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INDEX FAST FULL SCANI&ZIIx3

LIST3: INDEX FAST FULL SCAN

SQL> create table tl(cl int, c2 int, c3 char(100)) ;
SQL> insert into tl select level, level,
SQL> create index il _tl on tl(cl) ;

SQL> explain plan for alter index il_tl rebuild;

BINAXX Y DIG|IN=TVar TRy LT Ay
MO 25 i R AR LA (HWM) & T A
BN =TTy DOF—=F Y TR —
Tavi, BilF =T N CTiAMLF RL—¥
A TRONFEDS R V20, KOS (RE
BUILD) % & Oracle @ PUERALEECH b T
W5 (LIST3DMGEDA S ) o

3D I E RIMEF TV FTay s
HAMNEAT ) 720 F P DOHRF A R —T 3
CVEDHEREDS RV, 51T ST LIVALEE SR
—MENDL7-OMERES B R RIFFTES, L

'a' from dual connect by level <= 1000000 ;

| Id | Operation

| 0 | ALTER INDEX STATEMENT | | 1000K| 4885K| 3595
| 1 | INDEX BUILD NON UNIQUE | I1_T1 | |

| 2 | SORT CREATE INDEX | | 1000K| 4885K|

| 3 | INDEX FAST FULL SCAN | I1 Tl | |

— [ETE0) oracle ORERMETHRNFEH RL VD[ INDEX FAST FULL SCAN|%3ER

SQL> explain plan for select /*+ index(tl) */ cl from tl where cl > 0 ;

| 0 | SELECT STATEMENT | |
|* 1 | INDEX RANGE SCAN | I1_T1 |

1009K| 4930K| 2265
1009K| 4930K| 2265

(2)| 00:00:28 |
(2)| 00:00:28 |

| 0 | SELECT STATEMENT | | 1000k| 4885K|
|* 1 | INDEX FAST FULL SCAN | I1 T1 | 1000K| 4885K]|

521
521

(7)| 00:00:07 |
(7) ] 00:00:07 |

— BT #3027 0y /T 7 A LET, V—hDBESFZVSAIS[INDEX FAST FULL SCAN]HRE

SQL> explain plan for select /*+ index ffs(tl) parallel index(tl il _tl) */ cl from tl where cl > 0 ;

| Id | Operation | Name

| 0 | SELECT STATEMENT | | 1000K]|
| 1| PX COORDINATOR | | |
| 2 | PX SEND QC (RANDOM) | :TQ10000 | 1000K]|
| 3| PX BLOCK ITERATOR | | 1000K|
|* 4 | INDEX FAST FULL SCAN | 1171 | 1000K]|

4885K]|

|
4885K]|
4885K|
4885K]|

01,00 | P->8
Q1,00 | PCWC
Q1,00 | PCWP

— EXHON &5\ AERE DTS, R/ |7 —SILEE/NFL IV TRITAIRE

select /*+ index_ffs(t1) */ c1
from t1 wherec1 >0;
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WIS DD, IoT HFDETUYIIITY
EANLTET, OV = A E LY A1, in
dex_ffst *FCINDEX FAST FULL SCAN
(B E DS IR 7% (LIST3DOMGED) o &
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LU MBI TSI UIVTHEST T A2 M
FTARETH S (LIST3DMFE®D) o

INDEX SKIP SCAN
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7]

create indexil1_t1 ontl(cl, c2);

o

4‘5‘6‘—»‘7‘8

<]

7 o/

3| ‘ ‘

CJrow
select c1 from t1 wherec2 =1 ;

[JBLOCK row
o BLock

10 (A3)|(B.1)|(B.3)

{101 re] o ]—‘e—\
/_/ ks ALA 5|8 E
(3] 12 3|a 2 sl a

x

DB_FILE_MULTIBLOCK_READ_COUNT(MBRC) = 4

®3:INDEX FAST FULL SCAN

003 os Magazine 2010 April

SKIP

X4 : INDEX SKIP SCAN



10} #51@

&EE %
[ROWIDs —
B@ ISP 9@

0101011100 ] [ 1101000011 |
©

EvhIvTEE
0101000000

1
(4 IS ;ﬁowmsjgm
©

=
wIAUL ‘

B 5:BYU—FR5|DEYRY Y TER

(DISTINCT) 28% <K\ JEWH IR T LY &)
RIZLNHZEDE ZHNS,

BY)—%5|IOEY MYy TER

hThcly 2WEMHRESN T WO
N7 2MFENENRGIDBf TV L6 T
i ORG| % AR ZEATEIUS IR
PR %e SOEI A RL—Yarkn]
BEICL 72028y b=y 7RG 17255 LW DML
T0yd 7R I2E) OLTP Bt cia i
FfibRnESLTWwS, 22 TDML 70y
FU7MBEERBELTE YNy T D A1)y h
ZZOFFEDLIZONBY)—HE | OV
TEBRDF XL —varli, ZOFRLb—vary
FROIHNCEHET S (R 5),

OFRE|»SF5|F—EROWID %5 AELD

@ROWIDEE YR Yy T ICEH#HRT S

OBHRDIQIDIERIOEVN Ty T EBEE
75>

@[B®)DFEREROWID IZEHTS

ORIOVIPOREDT 2B HT

COINHEEDORG & FIFIIT 7 A TES
AUV DD B Ey b=y T IS AT R
CPUDMEDbN D70 BN THRAET 2AMDE
T AUERD L,

%72, LISTS 2SR A0 2By i & iR L CTA L

Oraclel$EEE=IETips
#5|&SQALF

LIST4 : INDEX SKIP SCAN

SQL> create table tl(cl varchar2(2), c2 int, c3 char(100));

SQL> insert into tl select 'A', level, 'a' from dual connect by level <= 5000 ;
SQL> insert into tl select 'B', level, 'b' from dual connect by level <= 5000 ;
SQL> create index il_tl on tl(cl, c2);

SOL> select /*+ gather_plan_statistics index ss(tl) */ * from tl where [HRERFEHD] ;

| Id | operation | Name |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, c2 between 1 and 1 4 8 2
| 1 | TABLE ACCESS BY INDEX ROWID| T1 | c2 between 1 and 10 22 12 20
[ 2 e G Sey | | c2 between 1 and 100 205 51 200
"""""""" ST T e T T s c2 between 1 and 1000 | 2,036 an 2,000
~ ETHO) % EEC AL TEER5 S0 NZD
SQL> select /*+ gather plan statistics index(tl) */ * from tl where cl = 'A' and c2 between 1 and 1000

2 union all

3 select /*+ gather plan statistics index(tl) */ * from tl where cl = 'B' and c2 between 1 and 1000 ;
| Id | oOperation | Name | Starts | E-Rows | Cost (%CPU)| A-Rows | A-Time | Buffers |
| 1| UNION-ALL | | 1| | | 2000 [00:00:00.02 | 306 |
| 2 | TABLE ACCESS BY INDEX ROWID | T1 | 1| 1000 | 20 (0) | 1000 [00:00:00.01 | 153 |
|* 3 | INDEX RANGE SCAN | 131_T1 | 1| 1000 | 4 (0)] 1000 |00:00:00.01 | 71 |
| 4 | TABLE ACCESS BY INDEX ROWID | T1 | 1| 1000 | 20 (0) | 1000 [00:00:00.01 | 153 |
|* 5 | INDEX RANGE SCAN | 11_T1 | 1| 1000 | 4 (0) | 1000 [00:00:00.01 | 71 |

— [EIEO] [1NDEX RANGE SCAN|ICHKCETHAREMREHLS

SQL> truncate table tl ;

SQL> insert into tl select s.value, rownum, 'c'
2 from (select to_char(mod(level,100), 'FM00') as value from dual connect by level <= 100) s,
3 (select level from dual connect by level <= 50) t ;

SQL> insert into tl select s.value, rownum, 'c'
2 from (select to_char(mod(level,100), 'FM0O') as value from dual connect by level <= 100) s,
3 (select level from dual connect by level <= 50) t ;

TIRRFE

Ef7SQL

select /*+ index,ss(tj) */ * from t1 where c2 INDEX SKIP SCAN 302 263 100
between 1 and 100 ;

select /*+ index(t1) */ * from t1 where c1

between '00' and '99' and ¢2 between 1 and 100 ; INDEX RANGE SCAN 287 249 100

— 6] %4757 L0 Distinct Count] &3 (2 — 100) EAEEEH 51 — 263 |(HMULE

LIST5:BYU—5R5IDE YAy TEHR

SQL> create table tl(cl int, ¢2 int, ¢3 char(100));

SQL> create index tl_il on tl(cl);

SQL> create index tl_i2 on tl(c2);

SQL> insert into tl select mod(level,10)+1, 10-mod(level,10)-1, 'a' from dual connect by level <= 10000 ;
= [t1_i1|F5ElENe1_i2] REIERAELTT/EXTEIRITOVIIBEEALRED

SQL> select /*+ gather plan statistics index combine(tl tl(cl) tl(c2)) */ c3 from tl where cl = 1 and ¢c2 = 1 ;

| 1d | operation | Name | Starts | E-Rows | Cost (%CPU)| A-Rows | A-Time | Buffers |
| 1| TABLE ACCESS BY INDEX ROWID | T2 | 1| 100 | 24 (5)] 0 ]00:00:00.01 | 7|
| 2 | BITMAP CONVERSION TO ROWIDS | | 1| | | 0 |00:00:00.01 | 7 |
| 3| BITMAP AND | | 1] | | 0 ]00:00:00.01 | 7 |
| 4 | BITMAP CONVERSION FROM ROWIDS | | 1| | | 1 [00:00:00.01 | 3|
|* 5 | INDEX RANGE SCAN | T1_11 | 1] | 2 (0)| 1000 [00:00:00.01 | 3|
| 6 | BITMAP CONVERSION FROM ROWIDS | | 1| | | 1 ]00:00:00.01 | 4|
|* 7 | INDEX RANGE SCAN | T1 12 | 1 | 2 (0)| 1000 [00:00:00.01 | 4 |

- Alt1 i1] & [t1_i2] DFREMAADEICEBT—SORIAHH RS, RTOAVIADT 72 BMEEN(0 TAYY)

SQL> truncate table tl ;
SQL> insert into tl select mod(level,10)+1, mod(level,10)+1, 'a' from dual connect by level <= 10000 ;
— [t1_i1|#5lEle1_12] REIERBELTT 7 ERATHRT OV AL

SQL> select /*+ gather_plan_statistics index_combine (tl tl1(cl) tl(c2)) */ c3 from tl where cl = 1 and c2 = 1 ;

| Id | oOperation | Name | Starts | E-Rows | Cost (%CPU)| A-Rows | A-Time | Buffers |
| 1| TABLE ACCESS BY INDEX ROWID | T1 | 1| 100 | 26 (4)| 1000 |00:00:00.01 | 222 |
| 2 | BITMAP CONVERSION TO ROWIDS | | 1| | | 1000 |00:00:00.01 | 8 |
| 3| BITMAP AND | | 1 | | 1 00:00:00.01 | 8 |
| 4 | BITMAP CONVERSION FROM ROWIDS | | 1| | | 1 ]00:00:00.01 | 4|
|* 5 | INDEX RANGE SCAN | T1_11 | 1| | 3 (0)| 1000 [00:00:00.01 | 4|
| 6 | BITMAP CONVERSION FROM ROWIDS | | 1] | | 1 ]00:00:00.01 | 4|
|* 7 | INDEX RANGE SCAN | T1_12 | 1| | 3 (0) | 1000 [00:00:00.01 | 4|

fERIRE DT -2 DRRE (KUAHE, 1000 ) BEALEND. MAEHEOHEHNTBL, KITOVIANDTI2ZH S (216 TOY7 =220-8)

9o BEEDTII2DDORF |HREHLTT 722§
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LIST6: SQL 7O774 V& &AL SQALFa1—=V7

SQL> create table tl(cl int, c¢2 int);

SQL> insert into tl select level, level from dual connect by level <= 1000 ;
SQL> create index tl_il on tl(cl);

SQL> create index tl_i2 on tl(c2);

SQL> explain plan for select /*+ full(tl) */ * from tl where cl = 1 or c2 = 2 ;

| 1d | operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 2 | 4 | 3 (0)| 00:00:01 |
|* 1 | TABLE ACCESS FULL | T1 | 2 | | 3 (0)] 00:00:01 |

— ETH0)3h%0 BV RITEE GRS | soL-a

SQL> explain plan for select /*+ use_concat */ * from tl where cl = 1 or c2 = 2 ;

| Id | operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 2 | 14 | 4 (0) | 00:00:01 |
| 1 | CONCATENATION | | | | | |
| 2 | TABLE ACCESS BY INDEX ROWID | T1 | 1 7 | 2 (0) | 00:00:01 |
|* 3 | INDEX RANGE SCAN | T1_12 | 1 | 1 (0) | 00:00:01 |
|* 4 | TABLE ACCESS BY INDEX ROWID | T1 | 1 7 | 2 (0)]| 00:00:01 |
|* 5 | INDEX RANGE SCAN | T1_11 | 1 | 1 (0)] 00:00:01 |

— EIHOl3%p R RTEEEHE TS soL-B

SQL> select * from table(dbms_xplan.display(null, null, '+outline'));
Outline Data

BEGIN_OUTLINE_DATA
INDEX (@"SEL§1 2" "T1"@"SEL$1 2" ("T1"."C1l"))
INDEX (@"SEL$1_1" "T1"@"SEL$1" (MTLw.nC2"))
OUTLINE (@"SELS$1")

OUTLINE_LEAF (@"SEL$1_2")

USE_CONCAT (@"SEL$1" 8)

END_OUTLINE_DATA
N
/
- SQL-B DEITEHED 7 I T—5 (ELNE) £HERT S

SQL> begin
2 dbms_sqgltune.import_sql_profile(
3 name => 'index prof',
4 sql_text => 'select /*+ full(tl) */ * from tl where cl = 1 or c2 = 2',
5 profile => sglprof attr('USE_CONCAT (@"SEL$1" 8)',
6 ' INDEX (@"SEL$1_2" "T1"@"SEL$1_2" ("T1"."Cl"))',
7 'INDEX (@"SEL$1 1" "T1"@"SEL$1" ("T1"."C2"))')
8 )&
9 end;
10 /

= SQL-2 (=L T sQu-B DEMEDL sor 7A7 71V EERATS

SQL> explain plan for select /*+ full(tl) */ * from tl where ¢l = 1 or ¢2 = 2 ;

| Id | operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 2 | 14 | 4 (0) | 00:00:01 |
| 1 | CONCATENATION | | | | | |
| 2 | TABLE ACCESS BY INDEX ROWID | T1 | 1 7 | 2 (0)| 00:00:01 |
|* 3 | INDEX RANGE SCAN | T1_12 | 1 | 1 (0) | 00:00:01 |
|* 4 | TABLE ACCESS BY INDEX ROWID | T1 | 1 7 | 2 (0) | 00:00:01 |
|* 5 | INDEX RANGE SCAN | T1_ 11 | 1 | 1 (0)] 00:00:01 |
Note

- SQL profile "index prof" used for this statement

— EIE0] sou-a ORITHERDS sQL 7O7 7V DEREHZET S
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LIST7 : SQLEEDERZERLIL SQLFa1—=2Y

SQL> explain plan for select /*+ full(tl) */ * from tl where cl = 1 or c2 = 2 ;
SQL> select * from table(dbms_xplan.display) ;

| Id | operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 2 | 4| 3 (0) | 00:00:01 |
|* 1 | TABLE ACCESS FULL | T1 | 2 | 14 | 3 (0) | 00:00:01 |

— ETEOl % &R0 sor OEITEEEREEE : sQu-A

SQL> alter session set optimizer capture sqgl_plan baselines = true ;
SQL> select /*+ full(tl) */ * from tl where cl = 1 or c2 = 2 ;
SQL> select /*+ full(tl) */ * from tl where cl = 1 or c2 = 2 ;
SQL> alter session set optimizer capture_sql_plan baselines = false ;

— ETBl % ##R0 sou ##BLETLT, sou BHEIN—Z 1B S

SQL> select sql_handle, plan name from dba_sql plan baselines where sql_text like 'select /*+ full(tl) */%' ;

SQL_HANDLE PLAN_ NAME

SYS_SQL PLAN_57c2£683dbd90e8e

SYS_SQL a76bb82a57c2£683
— EIEOI %&E MR D soL SHEN—2ZF 1> (SQL_HANDLE. PLAN NAME) %HESR

SQL> select /*+ use_concat */ * from tl where cl = 1 or c2 = 2 ;
SQL> select * from table(dbms_xplan.display cursor) ;

SQL _ID 5k7qgdjv52ull0, child number 0

Plan hash value: 3562366018

| Id | operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | | | 4 (100) | |
| 1 | CONCATENATION | | | | | |
| 2 | TABLE ACCESS BY INDEX ROWID | T1 | 1| 7 | 2 (0) | 00:00:01 |
|* 3 | INDEX RANGE SCAN | T1_12 | 1| | 1 (0)] 00:00:01 |
|* 4 | TABLE ACCESS BY INDEX ROWID | T1 | 1| 7 | 2 (0) | 00:00:01 |
|* 5 | INDEX RANGE SCAN | T1_11 | 1| | 1 (0)] 00:00:01 |

— [ETHO] %#% 0 sqr %%§ (sQL_ID . PLAN HASH VALUE) %M : sQL-B

SQL> variable r_num number ;

SQL> exec :r_num := dbms_spm.load plans_from cursor_cache ( -

> sql_id => '5k7qdjv52ull0’, -

> plan_hash value => 3562366018,

> sql_handle => 'SYS SQL a76bb82a57c2£683' -

> )

- SQL-B NEITEIE% sQL EHEIN—Z T/ O—R§3

SQL> exec :r_num := dbms_spm.drop_sql_plan_baseline ( -
> sql_handle => 'SYS_SQL_a76bb82a57c2£683', -
> plan_name => 'SYS SQL PLAN 57c2£683dbd90e8e’ -

> )G
= BE# D soL-A DEEN—251 > & HIKR T2

SQL> explain plan for select /*+ full(tl) */
SQL> select * from table(dbms_xplan.display) ;

peration

| 0 | SELECT STATEMENT | | 2 | 14 | 4 |
| 1 | CONCATENATION | | | | |
| 2 | TABLE ACCESS BY INDEX ROWID | T1 | 1| 7 | 2 |
|* 3 | INDEX RANGE SCAN | T1_12 | 1| | 1 |
|* 4 | TABLE ACCESS BY INDEX ROWID | T1 | 1| 7 | 2 |
|* 5 | INDEX RANGE SCAN | T1_11 | 1| | 1 |
Note

- SQL plan baseline "SYS SQL PLAN 57c2£683e782b2e4" used for this statement
— IOl %#%#%0 sou RATAECBRSNAEBEN—2 71> 4 HBT

OPTIMIZER_CAPTURE_SQL_PLAN_BASELINES=TRUE

HET-IL

SQL-AD 1 EBET o
SAL-ADREERST [——
SQLBO1EERT —@——.

SQL-ADXE{TEHE

SQL-BOXE{TEHE

@dbms_spm.load_plans_from_cursor_cache
(SQL-BOXETEHE — SQL-ADZEITEHE)

6: SQLEEOERZERLILSALF1—=VT
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PRI IE TH 5TV BEWA T IXE NG M
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OEILERyMKROHBE—SQLAERELT
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ORERFvy 1 THROATI1IMNENERT D
P AEIETTEFryd 28N TVEWN 8,
IR RIS ETAD

OUIBDIRERERERFvo L 2R EF(Fryd
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@ERX vy anSERERYET, 2EBL

&S + “ ¥ W g
LIST8 : &R+ v aDIEEEMR BRI F vyl 28 TWIDT. 4

N wLy —
SQL> create table t1(cl int, c2 char(100)); BN S SURESMD FELLL I
SQL> insert into tl select level, rpad('a',mod(level,100),'b') from dual connect by level <= 100000 ; + N
SQL> create index t1 il on tl(cl); BRENELLD

SQL> alter system set result_cache max_size = 15M ;
SQL> select /*+ gather plan statistics result cache */ * from tl ;

ZORPEELIST8 THEEL LY. HHHEKDE

| 1d | operation | Name | starts | E-Rows | Cost (%CPU)| A-Row: | Buffers | Reads |
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 — PO

| 1| RESULT CACHE | 92wub75s24c3agd643x31gktsn | 1| | | 100%/00:00:00.64 | 8120 | 1573 | BF =YL TWAILEL 24772058, fl ]
| 2| TABLE ACCESS FULL | T1 | 1] 100K 444 (1) 100K|00:00:00.24 | 8120 | 1573 |

e el i S AT I (MR AED) 12 1573787 O W BN,
= 1EEORTCHEFER (Reads=1573 THv7), REHM (Butfers=8120 70v7) FRELL:
8120 7'y DR FHIAFEA L 724, 2HH

SQL> select name, status, scan_count, row_count from v$result_cache objects where type = 'Result' ;
NAME STATUS SCAN_COUNT ROW_COUNT . = = =

= = == = < 3 SA T SR N
........................................................................................................................ DFELT (WRED) TP B T BLFE DS
select /*+ gather_plan_statistics result_cache */ * from tl Published 0 100000

~ JTUDRRSERFvyY 2N REEN, BRESAALE (STATUS = published) E8TVB NRCHFELRLE o720 EATFIE S W LD

RESULT CACHE A XL—3ar&{14>T\w»

SQL> select * from v$sgastat where lower (name) like 'Sresult%' ;

POOL NAME BYTES

—————————————————————————————————————————————————————————————————————————————————————— g 7

shared pool Result Cache: State Objs 2652 BIENGH Do ZDBNIF T ELTREMH (A-
shared pool Result Cache 11022128 .

shared pool Result Cache: Memory Mgr 128 Tlme) VC‘%} j( mﬁ‘a & Eﬁ % 753‘}) = 7‘:0 W %IS Ea—
shared pool Result Cache: Bloom Fltr 2048

shared pool Result Cache: Cache Mgr 112

(VSRESULT_CACHE_OBJECTS) 75, fi
JHWTHE (STATUS=Published) K7 TH; Rt

SQL> select /*+ gather plan statistics result_cache */ * from t1 ;

| 1d | operation | Name | starts | E-Rows | Cost (%CPU)| A-Rows | A-Time | -
-------------------------------------------------------------------------------------------------------------- IIF YL 2SN TOBIENHERTED, 2
| 1| RESULT CACHE | 92wub75s24c3agd643x31gkt5n | 1| | | 100K|00:00:00.10 |

| 2| TABLE ACCESS FULL | T1 | 0| 100K 444 (1) 0 [00:00:00.01 |

B HOME TR Fro v adflibhizze
bR T&% (SCAN_COUNT=1),

AR TIZ[RESULT_CACHE b~ %
FIHLTHEZ ZNHEHLTW525 kv va
YHBHWIEY AT ALV TIRESULT_CA
CHE_MODE=FORCE /8T A =¥ % & T
BIETHBOM R REONG,

AYAIBN S SR A/ o o SR
%7 L) OFZFIUIEE AL EEIZ, LISTIT,

= 2EEOETT, WERR, REFRSRELE{EF: (Reads=0, Buffers=0)

SQL> select name, status, scan_count, row_count from v$result cache objects where type = 'Result' ;
NAME STATUS

select /*+ gather plan_statistics result_cache */ * from t1 Published 1 100000
— #FXryvapERAh: (scan_counr=1)
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Dy T)FEREZT—NTELIED G D 5o
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BRETABIEF vy R or ) OFER
Ly bDHA XL EBEOEBOEKEFE L%
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COEPIKROFHDBEZTBVRTHH
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SERTEUME

oI EKIND

Oraclel$EEeE=IETips
#%5|&SQALF

LISTO : fERFvrvaZFATESSAL

SQL> exec dbms_result_cache.flush ;
SQL> alter system set result cache max size = 15M ;

SQL> select /*+ gather plan statistics result_cache */ * from tl ;
SQL> select name, status, scan_count, row count from v$result cache objects where type = 'Result' ;
NAME STATUS

SCAN_COUNT ROW_COUNT

0 100000

SQL> SELECT /*+ GATHER PLAN STATISTICS RESULT CACHE */ * FROM T1 ;
SQL> select name, status, scan_count, row_count from v§result cache objects where type = 'Result' ;
NAME STATUS SCAN_COUNT ROW_COUNT

Published 1 100000

select /*+ gather plan statistics result cache */ * from tl

= FATAXP{LEN T sou HERFvvY 1% {f-F (scan_count=1)

SQL> select /*+ gather plan statistics result_cache */ * from tl ;
SQL> select name, status, scan_count, row_count from v§result_cache objects where type = 'Result' ;
NAME STATUS

SCAN_COUNT ROW_COUNT
select /*+ gather plan statistics result cache */ * from tl Published 2 100000

= LANAN-Z (*  f£rom) HMh~r soL bEERF 1o 1%{F7 (SCAN_COUNT=2)

SQL> select /*+ gather plan statistics result_cache [this is comment] */ * from tl ;
SQL> select name, status, scan_count, row_count from v$result_cache objects where type = 'Result' ;
NAME STATUS SCAN_COUNT ROW_COUNT

select /*+ gather_plan statistics result_cache */ * from tl Published 3 100000
— ET0) £5t I8 8% 53 RVENXFS (this is comment] HIlD-F sQL & RF vy 1% {f-f (scaN_count=3)

SQL> select /*+ gather}lan statistics result cache */ tl.* from t1 ;

100K|00:00:00.63 | 8120 | 1568 |
100K[00:00:00.23 | 8120 | 1568 |

SQL> select name, status, scan_count, row_count from v$result cache objects where type = 'Result' ;

NAME STATUS SCAN_COUNT ROW_COUNT
select /*+ gather plan statistics result_cache */ tl.* from tl Published 0 100000
— ETO) AXHEFENS: sou BERF 105 15 FAREUNA TV T/ MER U (SCAN_COUNT=0. Om5qvbavmE1020xpsxkimlsart)

SQL> select /*+ result_cache gather plan statistics full(tl) */ * from tl where cl > 0 ;

| 1d | Operation | Name | Starts | E-Rows | Cost (%CPU)| A-Rows | A-Time | Buffers | Reads |
| 1| RESULT CACHE | 8g30t47jdzgy6a7dbvydtarmbb | 1| | | 100K|00:00:00.60 | 8120 | 1568 |
|* 2 | TABLE ACCESS FULL | T1 | 1| 100K 445 (1) 100K(00:00:00.20 | 8120 | 1568 |

SQL> select name, status, scan_count, row_count from v§result_cache objects where type = 'Result' ;

NAME STATUS SCAN_COUNT ROW_COUNT
select /*+ result_cache gather plan statistics full(tl) */ * from tl where cl > 0 Published 0 100000
- EIEON £TRHEICHET AL a1l (£1)) 1D oL BEFORRS vy 254D oF (SCAN COUNT=0, 8g30t47jdzgy6aldbvydt2rmbb)

LIST10: #R+rya&) A /REH

SQL> exec dbms_result_cache.flush ;
SQL> variable bl number ;
SQL> exec :bl := 10000 ;

SQL> select /*+ result cache */ * from tl where cl = :bl ;

SQL> select name, status, scan_count, row_count, cache key from v$result cache objects where type = 'Result' ;
NAME STATUS SCAN_COUNT ROW_COUNT CACHE_KEY

select /*+ result cache */ * from tl where cl = :bl Published 0 1 84hwag8whmnz856r3xzazayss2
SQL> select /*+ result cache */ * from tl where cl = :bl ;

SQL> select name, status, scan_count, row_count, cache key from v$result cache objects where type = 'Result' ;
NAME STATUS SCAN_COUNT ROW_COUNT CACHE_KEY

select /*+ result_cache */ * from tl where cl = :bl Published 1 1 84hwag8whmnz856r3xzazayss2

- B0l S ARZEHOBH RSB, #ER5 vy 1%{#-7 (scan_counT=1)

SQL> exec :bl := 20000 ;
SQL> select /*+ result_cache */ * from tl where cl = :bl ;

SQL> select name, status, scan_count, row_count, cache key from v$result cache objects where type = 'Result' ;
NAME STATUS SCAN_COUNT ROW_COUNT CACHE_KEY

select /*+ result cache */ * from tl where cl = :bl Published D 1 70h0za2z24rwgOv2xfshlcs489
select /*+ result_cache */ * from tl where cl = :bl Published 1 84hwag8whmnz856r3xzazayss2

0] SR EHOEN RS E. FUOERYvyY 247V 1M TS (ScaN_counT= 0)

"EINBAAEMED $H B SAL.
TP 7oa AZIBERTER W, i 7173
FI FF—BRESR. - X SYS
DATE %#{£H

Ex— 7 I7IU UNION ALL % &)

IRFE®)

IFXFERIIYT OV I TFEAB(ATT1>

o F—ANBEHINDE, FURICEADIERFv
v 2F TV T 7MEINVALIDICAS (LIST11D
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LISTT1  #ERFry2aDY1IVT

-- R[t1|ERAURE (HTL. 1R, F—2) TR[t2|&fERLTHE

oM RETHVIIDFER VMDY A X EHE
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MCHERE B R R AW TEL0T P TR
W20 RNES),

SQL> select segment_name, bytes/ (1024 * 1024) mb_bytes from dba_segments

2 where lower (segment_name) in ('tl',
SEGMENT_NAME MB_BYTES

SQL> exec dbms_result_cache.flush ;

SQL> alter system set result_cache max size = 10M ;

SQL> select /*+ result_cache */ * from tl ;

't2') order by 1;

SQL> select name, status, scan_count, row_count from v$result_cache_objects where type = 'Result' ;
NAME STATUS SCAN_COUNT ROW_COUNT
selec result_cache */ * from tl Invalid 0 0

ol RED |

SQL> alter system set result_cache max _size = 15M ;

SQL> select /*+ result_cache */ * from tl ;

10MB DFERF vy 1 TCI/TUDHREREFTEY, BRIMEATEAL (STATUS=1Invalid)

SQL> select name, status, scan_count, row_count from v$result cache objects where type = 'Result' ;

NAME STATUS SCAN_COUNT ROW_COUNT
select /*+ result_cache */ * from tl Published 0 100000
— B0 15vB OfER* vy 1 T/ IYDRRERE TET. EATHE(STATUS=Published) EBF:

SQL> select /*+ result_cache */ * from t2 ;

SQL> select name, status, scan_count, row_count from viresult_cache_objects where type = 'Result' ;

NAME STATUS SCAN_COUNT ROW_COUNT
select /*+ result_cache */ * from t2 Published 0 100000
— B0 15vB OfERF vy 2T [e1l. [e2| BHOBRERFETET. EED soL OHRDHHFO—REhi

SQL> alter system set result_cache max size = 30M ;

SQL> select /*+ result cache */ * from tl ;

SQL> select name, status, scan count, row_count from v$result cache_objects where type = 'Result' ;

NAME STATUS SCAN_COUNT ROW_COUNT
select /*+ result_cache */ * from tl Published 0 100000
select /*+ result_cache */ * from t2 Published 0 100000
- 30MB OERF vy 2T [t1l. [e2) BHDY TURREO—NTES

SQL> update tl set c2 = null where cl = 1 ;

SQL> commit ;

SQL> select name, status, scan_count, row_count from v$result cache objects where type = 'Result' ;

NAME STATUS SCAN_COUNT ROW_COUNT
select /*+ result_cache */ * from t2 Published 0 100000
select /*+ result_cache */ * from tl Invalid 0 100000

— EI6l 7 -4 h BH &N RICBID SR % vy 1058 TE {7 (STATUS=Invalid)

LIST12:V$SQAL_HINT

SQL> desc v$sqgl_hint
E1n) NULL? B

NAME

VARCHAR2 (64)

SQL_FEATURE VARCHAR2 (64)
CLASS VARCHAR?2 (64)
INVERSE VARCHAR2 (64)
TARGET_LEVEL NUMBER
PROPERTY NUMBER
VERSION VARCHAR2 (25)

VERSION_OUTLINE

SQL> select name,

NAME INVERSE VERSION
RESULT_CACHE NO_RESULT_CACHE 11.1.0.
NO_RESULT CACHE RESULT_CACHE 11.1.0.
XML_DML_RWT_STMT 11.1.0.
NO_PLACE_GROUP_BY 11.1.0.

PLACE_GROUP_BY
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VARCHAR2 (25)

inverse, version from v$sqgl_hint where version like '11%' ;

V$SQL HINTE2—

g2 b wEa—2lMEhTnd, V$
SQL_HINT THh b, ZOE1—%2ZMT 5L,
SQLE Ml DN=Var oz b5 F-%
D IR TES (LIST12),

BIZIE KGR F vy d 2% 88 72{%WvSQLIC
1Z[NO_RESULT_CACHE |e v+ i T&
BLTEDE A 250 oV MOIEREZ LT
FIDRI R B L, 2 b Y M fli) RS
BY a7 VIO -2 SR H2EN %
{0 ZEH72,

#E3R DESC

F=FR=ADF =7 HEEHIE I G D
VAT AP R T/ T, DBZYIY =70
ANBIZIRSN TV B 728, MBI M 0 3 Wi %
GHVEEATEDRVF AT DI LHROS
NTnb, ZO7OMNRLATRDONLIEHEIZ
TER72THEILT 2L ERHLDT, 2T
fHHUCEN T, PRI R 2 A7) T DY — LD
BlaAR AL THL,

DESC[RIBE]a~>Fid, SQL*Plus TED
ERNEWMESIRT 2720123 Mlibh s, A
CIETF 22— =2 7Y — VORI ANTHE
WEBSTWD, VERERTEZ 50T 3 BRI,
PDFEEoTRWIET T V27 D E K% LT
IR T BB — AN S 5T,

FLZOY AL, DESC I~ FO#EHI2, D
FOMEHG . @F G 5 (WL 7 2, st
TG =T v a v BEEHLE) @FD
DDL.@%* 5D DDL & &b TR S 57—
AN Dol H 2O X R E RO S Bk iEE
B L 72DESCa~ > N A izl 3
DESCJEMATWS,

P20, ZOTFRIZFEBRLTIIL
Vo HHORINERFORTIZWNRLLT. 2D
EFZNG A LISTI13 D L) %k DESC I~ >~
F2BiEREL T A%,

A7) 7 M3, Bl USER_TABLES, USER_
INDEXES. USER_IND_COLUMNS#% SEL



aclettiEE=RTips

#®5I&SALE

LIST13: #E3RDESCRHUTH

ECTLTRR T W7+ —<ybTHE#RZI L
TWwabn7E, 72, DBMS_METADATA.
GET_DDLZMAEDETIHFHTHILT W
BWAWALEFIAENT TSR TV AT HE

AL I o LIST14 05204
RAFERR T HL, Wiz —HIRRIC TR
ENTnb,

R R Y — Vb7 EAM TR B HT »
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LIST14 : #53&k DESC D474l

SQL> @DESC T1 Y N
ANEEEEEEEEEEEEEEEE

71 HENNENEEENEEEEEEEEE
4]

Eon) NULL?

c1 NUMBER

c2 NUMBER (10, 2)

c3 VARCHAR2 (100)

ca CHAR (100)

cs DATE

TABLESPACE_NAME L  NUM_ROWS BLOCKS CHAIN CNT AVG_ROW_LEN CACHE LAST ANA P
USERS v 999414 24377 0 169 N 10-01-18 N
INDEX_NAME COLUMN_NAME B LB DK CF LAST ANA U P
I1_T1 c1 2 2,226 1,000,000 24,400 10-01-18 N
I2_T1 c1 o+ C2 2 2,783 1,000,000 24,400 10-01-18 U N
I3_T1 c3 2 8,429 100 983,396 10-01-18 N
I4_T1 c5 + C3 3 9,514 7,300 987,208 10-01-18 N
I5_T1 Cl + C2 + C5 2 4,046 1,000,000 24,400 10-01-18 N

— LT ppL RREfTASHE fddl_yn="Y",
CREATE TABLE "MAXGAUGE"."T1"
( "Cl" NUMBER,
"C2" NUMBER(10,2),
"C3" VARCHAR2 (100) ,
"C4" CHAR(100),
"C5" DATE

storage_yn='N'

) PCTFREE 10 PCTUSED 40 INITRANS 1 MAXTRANS 255 NOCOMPRESS LOGGING

TABLESPACE "USERS"

CREATE INDEX "MAXGAUGE"."I1_T1" ON "MAXGAUGE"."T1" ("C1")
PCTFREE 10 INITRANS 2 MAXTRANS 255 COMPUTE STATISTICS

TABLESPACE "USERS"

LIST16: 75—hOJDHHAIUTRDFRITHI

SQL> @alert_analyze 2009/01/01 2009/12/31 %

WHEN ERROR_CODE COUNT (*)
2009/11/20 ORA-32320 5
2009/11/20 ORA-12012

2009/11/20 ORA-06512 25
2009/12/01 ORA-1652 2

FOLDHT DU AEIDDV R oD%
72 CDEHAEAZ) TR L T A
BHIERHERT L, SIUCEST —BHS LT
ED I INTDERTEDLIESD E/2 OTH
STBEVWRI VNI AT V27 O % Fek IE
[N U S N E A G N YA AN N 8

7Z—ba75HRE

Oracle 28 it 9% 7 — & DT, B Efi#Hr
TIROEELDOVT T — s 72 n) eI
BEIRVEs), UL EHRECERS
NBIFLAL DT T aZIZE K720, %
LsHHTIBE) ZLIIER A A 5, 22TV T
FANTFANDGHEABLT HILTIYTF
BB BRSNS,

FE4: GEEOBAICKD. LIST 1534 CD-ROM(CIERL T
WET . (REESB)
IFRKRED#MIF. ¥~ —217)U[Oracle Database 77
U —VaVBREHAR- BRI ZSROTE,

5
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#1212, ORA-600, ORA-4031 D XH7ZHIRIY
LT — DS MER AT OMEFRICLIST15™
DAZ) TN flioTHE). LISTIEDFID LS
R AR Ok E LT — 05 R AT —H
THPHINEFTTES,

COAZ)TMEOTF—tarE Ry At —
W REVER T 2L, @7 74 VO B & LA
TR @FEREHRZ2HHLTTI—1
Ty pLHAE A Y27y 75 DAL, DT
T =AML TR 3 20, ®4F
ST T—F I N—EY T LTI T HUET
M S Twa,

@ TIA20:38:51 2010 DX %/ 87— %
FFOLTF %, @ TR O[] O &% EH#
FBEHSTRELTOED, ZDLH By —
UMBRETEH T AL IS — AT A VBT
FAMIK L CEFEE LY =V D HTE
LINTHBDTH)—EHEHLTIEL V.

8T T — 73Tl F— e AR E LS
BT BB ZE DN R T 5, BlZIEM
— AT 7AW THREEDFEA RV EDT 74
M EDTTY YT EDII B ETHEL T
BH RGNS BB BRI U AR T 7 LT
KB 5 ) ORI T I B 227559,

WE—E HE OEEERIRDESTHT MDY
BUNEEICZ OB HASN TR LD THIL
1 CHHB LT 7 = 2RI ANDE T
FYLIENTUY T OEEEIDPLEIZLT
WEE LS,

RIS TR L CE2 Tips D121 0%°
SERE SN T AR E LT B RIS O ke 1
DHZLP LU TOEINCEIUE, T SADH
WEBOBA L DIENTENULTENTH S,

[ DBM |

Wi

KREEDLISTIE, Oracle D/N\—23210.2.0.
1.0, 11.1.0.6.0 RETITH/-ARFHER T,
SSEOGIK E— IR RELZBDTT,
AREBORIABRIBEP N3 T
BLRBAEEMN HUET DT RBEDEFE+
PEMFEDSZ2. BEEET CEREERL L
B,

WEE

® Optimizing Oracle Optimizer, ## % 48 @
EXEM, 2008

® Oracle Database Documentation Library

® http://support.oracle.co.jp/
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