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create table customer (cust_id number(10), cust_name varchar2(100), cust_birth_ymd varchar2(8) ...) ;

select * from customer where substr(cust_birth_ymd, 5, 4) = to_char(sysdate, 'mmdd’) ;

create index i1_customer on customer create index i2_customer on customer
(substr(cust_birth_ymd, 5, 4) ) ;

cust_birth_ymd ROWID SYS_NCO0004% ROWID
19470901 AAAMfPAAEAAAAAEAAC 0901 AAAMfPAAEAAAAAEAAC
19470901 <FAAMPAAEAAAAAZAAD 0901 AAAMfPAAEAAAAAgAAD
19470901 A . 0901 AAAMfPAAEAAAAAEAAE
19470902 AA(~ Tmmdd]DF =S TIFELZS. 0901 AAAMISAAFAAAAWSAAT
19470902 | AAAWTBDBITBILAFrYICES 0901 AAAMIBAAFAAAAWSADC
19470903 AAAMTPAAI 0901 AAAMIBAAFAAAAWBADd
19470903 AAAMfPAAEAAAAAEAAJ 0901 AAAMIBAAFAAAAWBADe
19470903 AAAMTPAAE 0901 AAAMIBAAFAAAAWBADT
19470903 AAAM] Tmmdd] D7 — 4 THEML T\ BTt 0901 AAAMISBAAFAAAAWBADE
19470903 AAAMT] 0902 AAAMIBAAFAAAAWBADNh
19470903 AAAMTPAAI 0902 AAAMIBAAFAAAAWBADI
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AR IAICIDR BT A ROF—DER
DBEWEIENTORVE R 72— A TEE
EERAHMEDEL S, LISTIEZD1 DT,
SELECT XO#s&F—CTh & £fe S 5%
R A A LB TR AF Y
UM TERL STV — A7 (LIST3 Tl
[t1 = 2| DT 7L ARHIR T D2 ),

BICiE[t1.ymd='20090807"J &£\ 7 —F D
KN ARDRELI LRG0 D D720 AL
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FrrAoiELOTEREHFIETVEELTE

LIST1 : ZIVAS LERSIDZIR

SQL> create table tl(cl number (10), c2 varchar2(5), c3 char(1000), c4 char(1000));
SQL> insert /*+ append */ into tl
2 select level+l, to_char (mod(abs (dbms_random.random),100000), 'FM00000'), 'a', 'b!'
3 from dual
4 connect by level <= 1000000;

SQL> create index il_tl on tl (cl) ;
SQL> select cl, c2 from tl where cl between 10000 and 11000;
#B: 00:00:00.25

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 1004 11044 340 (0) | 00:00:05
1 TABLE ACCESS BY INDEX ROWID| T1 1004 11044 340 (0) | 00:00:05
w2 INDEX RANGE SCAN I1_T1 1004 5 (0) | 00:00:01
et
407 consistent gets
341 physical reads
SQL> drop index il_t1;
SQL> create index 1il_tl on tl (cl, c2) ;
SQL> select cl, c2 from tl where cl between 10000 and 11000;
#®: 00:00:00.03
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 | SELECT STATEMENT 997 10967 6 (0) | 00:00:01
A INDEX RANGE SCAN| I1_T1 997 10967 6 (0)| 00:00:01
st
73 consistent gets
6 physical reads
— [physical readsl#[341—6lictiEshsi
LIST2: 7720 23VF5ITNULL F—5 =it
SQL> create table tl(cl number (10), c2 varchar2(100), c3 varchar2(8));
SQL> insert /*+ append */ into tl
2 select level+l, rpad('a',6mod(level,10)+1,'b'),
to_char (sysdate + mod(dbms_random.random, 1000),'yyyymmdd')
3 from dual
4 connect by level <= 1000000;
SQL> insert /*+ append */ into tl
2 select level+l, rpad('a',mod(level,10)+1,'b'), null
3 from dual
4 connect by level <= 100;
— 100 f4ONULL 7 —%%:&H
SQL> create index il_tl on tl (c3) ;
SQL> select * from tl where c3 is null ;
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 40 2840 833 (6)| 00:00:10
* 1 TABLE ACCESS FULL| T1 40 2840 833 (6) | 00:00:10
Predicate Information (identified by operation id):
1 - filter("C3" IS NULL)
— NULL7—2RR5IABMSh A, TV 2R v> DTV aREELTiED N
SQL> create index i2_tl on tl (nvl(c3,'99991231')) ;
SQL> select * from tl where nvl(c3,'99991231') = '99991231' ;
| Id | oOperation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 40 2840 792 (1) | 00:00:10
1 TABLE ACCESS BY INDEX ROWID| T1 40 2840 792 (1) 00:00:10
2 INDEX RANGE SCAN I2_T1 4531 3 (0) | 00:00:01

2 - access (NVL("C3",'99991231')='99991231")
— EEINENULL F—2%77>72 a3 REIRMU 1720, REZX+> D7 72 A& ML TEDN

bz,

ZZC [yyyy | mm | ddJCTHIKS 577>
7var#EglaBmy s&. [tl—=t2] o771
TRIAFY VD B2 5720, BAEE B
[tlymd = '20090807' | D5 th% 7 —4 DALY
ARELTHISTNDG TN D0 TOENT R
Sfzim BRI B THIIR T LA RECTH S,

BrEROERZHEEGLTT -2l $2
SRR % T — S ) ARG THRT I HME
WENTVDE I BIREORT 2T —

FRB D IRDBR R TH S, HIZLIST4D LS
12 BEDS5Mme2 between '20090707" an
d '20090807' |b. T D 5AM[d.c4="ab'JdT
— 8 DAL ARSI B A3 W T &b 2T |
VA PSSR Yok ACIZEY R d M A E SRA
AR ERD,

PR BLF T )7 D G5 bR 7/ & 4t
[dcd+m.c2] DT =5 DY AR BB fr
ZEIBDBIEDI o BE I EDHT 2%
BRI T A LI TER V-0 MmA bl
NS, LISTADIANIT 7> 7 var Kbz
iR 3 5 L56132 D 50 i f)725 [ d.cd+m.c2]
DT7YyavEG|EfioTT =y &Rkt
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LIST3: J7 03 VER5 | TREGF— D5 |7 Ut RZHE

SQL> create table tl(ymd varchar2(8), cl varchar2(1000)); N .
SQL> create table t2(yyyy varchar2(8), mm varchar2(2), dd varchar2(2), c3 varchar2(100)); %Téﬂé\%b‘éﬁé
SQL> insert /*+ append */ into tl NZAN s
2 select to_char(sysdate + mod (dbms_random.random, .ﬁﬁb i“:—d'é SYSDATE* ROWNUM&&‘;
1000), 'yyyymmdd'), rpad('a',mod(level,1000)+1,'b")
3 from dual IBETELL
4 connect by level <= 1000000;
SQL> insert /*+ append */ into t2 O EEHT LU EEDHDIIEIITEEN
2 select to_char(sysdate( + mod (dbms_random.random, 1000),'yyyy'), -
3 to_char(sysdate + mod (dbms_random.random, 1000), 'mm'), —H— D S,
4 to_char (sysdate + mod (dbms_random.random, 1000),'dd'), ®1-% E%77/7/3/‘;DETERM|N|S
5 rpad('a',mod(level,10)+1,'b") N N
6 from dual TlC%*EET%’M‘g#&é
7 connect by level <= 100000;
SQL> create index il_tl on tl (ymd) ; i rQUERY—REWRITE—ENABLED=TRUEJ
SQL> create index il_t2 on t2 ( ) s ( 0 Ljﬂ%@ . I\'TELJ Fhu
SQL> create index i2_t2 on t2 (mm) ; > T4 . M
SQL> create index i3_t2 on t2 (dd) ; 1 & 7% Eid TRUE Al
SQL> select * from tl, t2 (= FALSE)G)E,%%’(E)EEEI
2 where tl.ymd = t2. yyyy || £2.mm || t2.dd

3 and tl.ymd = '200908
= .mi&.x-fsxTFAmLmﬁﬁngA&#thu\m\fAb RAEEHEEER/EN

2

1d Operation Name Rows Bytes | Cost (%CPU)| Time
|28 | Geeratton . |Mewe |Rows | Evees | cost Gervl| tme | I ZPYIVaAVREEIE
0 | SELECT STATEMENT 12 6924 270 (4)| 00:00:04 Tips
1 TABLE ACCESS BY INDEX ROWID| T1 1 513 4 (0)| 00:00:01 3 ﬁ?ﬂﬁiﬁ
2 NESTED LOOPS 12 6924 270 (4)| 00:00:04 -
x 3 TABLE ACCESS FULL 47 3008 81 (1(0; 00:00:01
* 4 INDEX RANGE SCAN I1_T1 1 3 0)| 00:00:01 . e s
————————————————————————————————————————————————————————————————————————————————————— 10g LR O BTl R D MER S p L ft
Predicate Information (identified by operation id)
3 - filter("T2"."YYYY"||"T2" . "MM"|[nT2"."DD"='20090807") FHEERASHBN ISR S NG, ZHUE 777y
4 - gciessE"T%"."YMD" '22090807') m - ) F | ORI, 8 O3 | & o C A
ilter ("T1"."YMD"="T2" "Yyyyy" npon uMMn | [nT2n  vppn ~ SN IR AN 1 = |
»;é Jrnd = ';g&?iosorwj*f%f a(f)mJLﬂjz;gﬁwn?r | . 3 RGITORLIEA M ORI L TR
-~ @BA%—T[t2|0 AFEL 2] D77 LRRERENED, [£2 — £ 1] DT 7 LRI TUE
: T T LB END 72D BRI FHE %
SQL> criate ingex i4_t2 on t2 (yyyy || mm || dd ) ;
SQL> select * from t1, § A N =
5 whgre tl.ymg -~ th.yyyy || t2.mm || t2.dd HINETHUENRDH D, LISTS TEOHHE
3 and tl.ymd = '20090807' ; S ~
B BB T0 %
| 1d | operation | Name | Rows | Bytes | Cost (%CPU)| Time
0 | SELECT STATEMENT 53 | 30581 262 (1) 00:00:04 777y ay K| OIERBRIRT | OREEHT
1 TABLE ACCESS BY INDEX ROWID | T1 1 513 4 Eo; 88 88:81 .
2 NESTED LOOPS 53 | 30581 262 1 :04 S 3 -
3 TABLE ACCESS BY INDEX ROWID| T2 27 | 3008 72 go; 00:00:01 HUTHBE SN TV, BINSh7ARE A
* 4 INDEX RANGE SCAN 14_T2 379 1 0)| 00:00:01 e
x5 INDEX RANGE SCAN I1 11 1 2 (0)] 00:00:01 AIIFEHEFRIEEBIE SN T2, K
Predicate Information (identified by operation id): [ DM EHE HIE Va7 TR ST v
4 - accessg"YYYY"\|"MM"\|"DD" '20090807‘) . . 317 1855
5 - access ("T1"."YMD"='20090807") SPs Wilo77o gy
° félteré;gé;ggg“?"ﬁgygg&‘,'M% ‘;DD" DN, ZFDOFNT 77 varydki &9 SQL
- [ti1. = ' F— A e . )
S R L i e HHEATEND LB D I T M E(100014) &
FEHEEOFF) IZREL R 5T, FEat i
T ORI RIRI AW RN T o RIEE A S AENE TIIMENEeT: EFIUET 2L ORI %5,

TR . COXh - —E R BICLET
Ty varBNERIWERBE DT -y DLW
MRS NN T, HH B S5 AEL 22w
HAMD G 0L LV IZ—EH M H S

LTBII,

@ JXM—ZAT T4 A HIBRIETDHMEDNS

A DOl R 738 % DT, LT 0 pii 3%

FIVRAF v DHE(E

BV AIZO ARG TEDDOTHEEILET, ® 77 U3 REIMER B IIMETERERIN I THINAF Y /AL R L ERKIH LT
SGA SGA
HET— || \vT7Frya aJN\wo7 HET—IU || \vT7Frya oJg\wo7
DEFAULT(100) DEFAULT(90) || KEEP(10)

L\

BEERIC T U ERENDIH.
HICAEVIC
FryaLTHEL

.|
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! ' | .%(:X’EU(;
71 '\ iy
O—RBS. XEU L/, J}HXDTJ%EEbUL\
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LIST4: J7200YaV5R5 | TEHERDNS L7ER5HE

SQL> create table t_master(cl number(10), c2 varchar2(8));
SQL> create table t_detail(cl number(10), c3 number (10), c4 varchar2(100));

SQL> insert /*+ append */ into t_master
2 select mod(level,1000000)+1, to_char (sysdate + mod(dbms_random.random, 3000),'yyyymmdd')

Ern < N N 3 from dual
JE A PO B A 2356 4§ 5720 Tl 4 connect by level <= 1000000;
-, C N < - SQL> insert /*+ append */ into t_detail
7§\<\Li7b‘0)7‘ 7785\:'\’//17'7]\5’&6fhﬁ)‘ 2 select mod(lggel,1000000)+l, mod (level,10)+1, rpad('a', mod(level,50)+1,'b")
3 from dual
PEREREIZ BT AL SQL THELY ANy 4 connect by level <= 10000000;
. _ . N SQL> create index il_master on t_master (cl) ;
ENDT —=ANEL IV TAHNVIIZIR) DS SQL> create index i2_master on t_master (c2) ;
SQL> create index il_detail on t_detail (cl, c3) ;
SQL> create index i2_detail on t_detail (c4) ;

720 20720 FKG MR A RE LTI VAT v
FDHDEFESE RN EDT RN Zext L 72
PRRGM DR LR LR BRI E1RE e
IS S TN . 00

SQL> select *
2 from t_master m, t_detail d
3 where m.cl = d.cl
4 and m.c2 between '20090707' and '20090807'
5 and d.c4 = 'ab' ;

0 | SELECT STATEMENT 1057 | 49679 | 13155 Es; 00:02:38
.. . * 1 HASH JOIN 1057 | 49679 | 13155 5)| 00:02:38
FINyTrErvTa (AR)) 2R L2l * 2 TABLE ACCESS FULL| T_MASTER 966 | 12558 632 (8)| 00:00:08
* 3 TABLE ACCESS FULL| T_DETAIL 200K| 6654K| 12519  (4)| 00:02:31
75‘%71_%7}16753‘\ é‘lﬂlli‘)‘/—X@iﬁbD?ﬁ“T%& Predicate Information (identified by operation id) :
T o PR - 1 - access("M"."C1l"="D". "C1")
VIR TSIV F Ny 77 7 — VB RED I FHIZ X 2 - filter("M"."C2"<=120090807' AND "M"."C2">='20090707"')
; s filter("D"f"c4“J='rab') I o -
> \ 2l NN — FIrHZICHPrDET. [m. c2].[d. c4lhFLDEMETILEELTEDR I
LY EEE 2 Do BHEHEIX Oracle8 2 HHe it IR I e s e
A w3 ZHEHHPEE S L1245 SQL> create or replace function get_c2 (p_kl in number)
hf‘ /77;\1"(’//1%"3&5‘};ka ﬁj H’Z‘) 2 return varcharz(dett)erministic is
v_c2 varchar2(100) ;
CETAENCH T B AR RIS 2720 3 velin .
5 select c2 into v_c2
- 6 from t_master
Ls,fﬁz/)ﬂf‘/xéo 7 where cl = p_kl ;
8 return v_c2 ;
B 22 EOET — s PEEICT 72 ASh g G TSR
— [m.c2] (H&H7L4) »5lm. c2|DF—2EWETHHEER TS
AT ik “s NENER
Z‘)f‘-&)"hb“){% )L~3f"’(’//lbfa‘b7§‘7§\/‘t\/‘ SQL> create index i3_detail on t_detail (c4, get_c2(cl)) ;
. . . - [d.c4 + m.c2]|TREZROHTLOBEVEODRSITHMTS
T3 B’IBDINHEAED /Ny 77 F vy SoLs select *
N . 2 from t_master m, t_detail d
YaD % KEEP /Ny 777 —VELTEDY 3 where m.cl = d.cl
4 and get_c2(d.cl) between '20090707' and '20090807"'
- - . 5 ol d.c4 = 'ab' ;
THILTHHFITHTRWHGEAM D SE o< e
| 18 | Operation | Name | Rows | Bytes | Cost (%CPU) | |
LaWEINTT 5, TORIE% LIST6.7 DIRGE 0 | SELECT STATEMENT 501 | 23547 | 1549 :
* 1 HASH JOIN 501 | 23547 1549 :
2= = \ 3 < 2 TABLE ACCESS BY INDEX ROWID| T_DETAIL 501 | 17034 912
FIDLLIERTEZ, TAMILTOYFIAT 3 INDEX RANGE SCAN T3_DETATL 902 9
4 TABLE ACCESS FULL T_MASTER 1002K 12M 620

P H
71— . e
frebhiz. Predicate Information (identified by operation id):

1 - access("M"."C1 D".n"cin)
3 - access("D"."C4"='ab' AND "SH"."GET_C2" ("C1l")>='20090707' AND

o < "SH"."GET C2" ("C1")<='20090807")
ONyT7H vy aL)/NEWR[T_SM —~ [d.cd + m.c2]DTPL I ISRBICHT BT I L AN BIAD T —SERAAL
— [d.c4 + m.c2l@EERHDT-EOBABHREY RVEHEENL
ALLIERZVWRIT_BIG]21E3
@IT_BIG]JE[T_SMALLICHLTHEZ LISTS : 7720 yavaRB IR D. FistERIRED LS
S KIS SQL> select * from véversion;
)[/13—\"\"/%1'[47 Oracle Database 10g Enterprise Edition Release 10.2.0.1.0 - Prod
@Eei?ﬁt: |—T SMALLJ L:%}Té?)l&(#—v SQL> create table tl as select level as cl, level as c2 from dual connect by level <= 100000 ;
- SQL> exec dbms_stats.gather_table_stats(user, 'tl', cascade=>true, no_invalidate=>false);
7%?:1'739\\ %@H#OD#%EEEEJ%EYU@M SQL> create index tl_nl on tl(cl);
SQL> create index tl_n2 on tl(c2+1);
E‘I';&EEEWTZD SQL> select index_name, last_analyzed from user_indexes where table_name = 'T1';
A At INDEX_NAME LAST_ANA
@KEEP/ Ny 777 —IVDHREHN/ELDE e e
. . - — RIS HEHERIETINESNS
17(/5["—( |—®~©J @1’E¥ﬁ§u%%ﬁﬁm'¢'é SQL> select column_name, last_analyzed from user_tab_cols where table_name = 'T1';
COLUMN_NAME LAST_ANA
Cl 09-09-13
— s o S Cc2 09-09-13
TAMER DS, KEEP Y 777 — VD IE SYS_NC00003%
— EBMShAREHT LOHEHERIGBEBINES AL
N == NS a JH. A\
i)‘tc}(?‘77}‘”/]\/\‘/770)}/»'(@)5}5”/7;1%{.\ SQL> select /*+ gather_plan_statistics */ * from tl where c2+1 = 1;
La-Fr@RSNELA TS,
(LISTG) 1 "T SMALLJ%L:?{I‘?%%@?%& SQL> select * from table (dbms_xplan.display_cursor(null, null, 'allstats last'));
. " | Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers | Reads |
Sy H: Vs N N e T e T s T T T S
E‘xk)ﬁ Z%il/(ﬁttt—(‘/ 6k—&7‘) 7 ﬁ Z)O ﬁ‘ 1 TABLE ACCESS BY INDEX ROWID| T1 1 1000 0 /00:00:00.08 2 4
8 2 INDEX RANGE SCAN T1_N2 1 400 0 [00:00:00.08 2 4

VTS — LAY 25 5 LD S 0O O i L S LU
KEEP /377 7= VSl Y3 E ST 4
BN 558, 77> 7S = REIERSF AL (1000 ) ERMER (0FF) UASCRES

Q(LIST’D li\ rT_SMALLJ ﬁb:i“f‘a—é7ﬂ/7\ SQL> exec dbms_stats.gather_table_stats(user, 'tl', cascade=>true, no_invalidate=>false);
SQL> select column_name, last_analyzed from user_tab_cols where table_name = 'T1';
~ 3 EX S < 3 COLUMN_NAME LAST. A
Frr TYBBARY DT o7 FEE LT 220 e m AR
c1 09-09-13
N c2 09-09-13
v 60 SYS_NC00003$ 09-09-13
TIVA VLB ALKV A 7 vy SQL> select /*+ gather_plan_statistics */ * from tl where c2+1 = 1;
$VV L Eﬁ 7]:]\ A 7 2oTNT SQL> select * from table (dbms_xplan.display_cursor (null, null, 'allstats last'));
EDPDOFDFThROWEGA IR TOBELTIEL | 1d | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |
s 1 TABLE ACCESS BY INDEX ROWID| T1 1 1 0 (00:00:00.01 2
WHo7Z, * 2 INDEX RANGE SCAN T1_N2 1 1 0 ]00:00:00.01 2
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LIST6 : KEEP/\w T 7 T—IL D&

SQL> alter system set db_cache_size = 100M ;
SQL> alter system set db_keep_cache_size = 0M ;

SQL> create table t_small (cl char(1000)) ;
SQL> create table t_big(cl char(1000));

SQL> insert /*+ append */ into t_small select 'a' from dual connect by level <= 50000;
SQL> insert /*+ append */ into t_big select 'b' from dual connect by level <= 120000;
SQL> select segment_name, bytes/ (1024 * 1024)

2 from dba_segments where lower (segment_name) in ('t_small', 't_big') ;
SEGMENT_NAME BYTES/ (1024%1024)

T_SMALL 57
— [T_BIG/.[T_SMALL|®O#AX (193MB) #/\y77Xry 21X (100MB) £BA TS

SQL> alter system flush buffer_cache;
SQL> select count (*) from t_big;
SQL> select count (*) from t_small;
SQL> select count (*) from t_big;
SQL> select count (*) from t_small;

SQL> set autotrace traceonly
SQL> select count (*) from t_small;

0 SELECT STATEMENT 1 1601 (1)| 00:00:20
i SORT AGGREGATE s
2 TABLE ACCESS FULL| T_SMALL 50864 1601 (1) | 00:00:20

7153 consistent gets
7141 physical reads
— [T_SMALLJRICH T BTN AF > THERFHBID ZHEL TS

LIST7 : KEEP /Ny T 7 T—)LDi&ER#

SQL> alter system set db_cache_size = 40M ;
SQL> alter system set db_keep_cache_size = 60M ;

SQL> drop table t_small purge;

SQL> drop table t_big purge;

SQL> create table t_small(cl char(1000)) storage (buffer_pool keep) ;
— [T_SMALLIJ%®®O[buffer_pool|&#%t KEEP/\vT7T—IUEETS

SQL> create table t_big(cl char(1000)) ;

SQL> insert /*+ append */ into t_small select 'a' from dual connect by level <= 50000;
SQL> insert /*+ append */ into t_big select 'b' from dual connect by level <= 120000;
SQL> select segment_name, bytes/ (1024 * 1024)

2 from dba_segments where lower (segment_name) in ('t_small', 't_big') ;
SEGMENT_NAME BYTES/ (1024%1024)

_SMALL 57
— [T_SMALLJ&RO%£7—% (57MB) @KEEP/Sy777—)V (60MB) (v adhdi(4X

SQL> select count (*) from t_big;
SQL> select count (*) from t_small;
SQL> select count (*) from t_big;
SQL> select count (*) from t_small;

SQL> set autotrace traceonly
SQL> select count (*) from t_small;

| 1d | Operation | Name | Rows | Cost (%CPU)| Time |

0 SELECT STATEMENT 1 1601 (1) | 00:00:20

1 SORT AGGREGATE 1

2 TABLE ACCESS FULL| T_SMALL 50475 1601 (1) | 00:00:20
e

7153 consistent gets
0 physical reads
— [T_SMALLJRICXT BTN A% > THERFHARIDRELAL
SGA SGA

Ny T7HFvyya HET-IL ‘ ‘ Ny I7HFvyva ‘ ‘ oJ1\y 77

‘ select * from t1 where c1 =:"SYS_B_0" ‘

—\—R)\—=X

WA CINTELUSALELTHE

ENZ—/\—R)\—RIEFEELEL

T T

|
CURSOR_SHARING=SIMILAR

|
CURSOR_SHARING=EXACT (F7 /L)

‘ select * from t1 where c1 =3 ‘ ‘ select * from t1 where c1 =3 ‘

‘select *from t1 wherecl =2 ‘ ‘ select * from t1 wherec1 =2 ‘

‘select *from t1 wherecl1 =1 ‘ ‘select *from t1 wherecl1 =1 ‘
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LIST8 :[CURSOR_SHARING=SIMILARJEZEI%R

SQL> create table t_cursor_sharing(cl int, c2 varchar2(100)) ;
SQL> create index il_cursor_sharing on t_cursor_sharing(cl) ;
SQL> insert into t_cursor_sharin

2

g
select level, rpad('A', mod(level,100),'gfgwg') from dual connect by level <= 10000 ;

SQL> insert into t_cursor_sharin
2 select 10000,

-- #—2Z®:CURSOR_SHARING=SIMILAR. #7ADERN 7 LkfgtHY)
SQL> alter system set cursor sharlng = similar ;
SQL> exec dbms_stats.set_param ('method_opt','for all columns size auto');
SQL> exec dbms_stats.gather_table_stats ('sh', 't_cursor_sharing') ;
SQL> select table_name, column_name, last_analyzed, histogram
2 from dba_tab_cols

3 where lower( table_name ) = 't_cursor_sharing' and lower( column_name ) = 'cl'
TABLE_NAME COLUMN_NAM LAST_ANA HISTOGRAM
T_CURSOR_SHARING C1 09-09-14 HEIGHT BALANCED

SQL> alter system flush shared pool ;
-- [select count (*) from t_cursor_sharing where cl = 1..1000J2X#
-- [select count(*) from t_cursor_sharing where cl > 1..1000/%%

SQL> select sgl_text, version_count from v$sglarea
2 where sql_text like 'select count(*) from t_cursor_sharing where cl%'

SQL_TEXT VERSION_ COU'NT
select count (*) from t_cursor_sharing where cl > :"SYS_B_0" 1000
select count (*) from t_cursor_sharing where cl = :"SYS_B_0" 1000

— [CURSOR_SHARING=SIMILAR. ﬁ?Aﬂ)l:Zh77A¥7‘tqu’)Jﬂi £ SQL/N—R/N—Z&htz

-- 4 —2@:CURSOR_SHARING=FORCE. #7LNEXNZ LikEt#Y)
SQL> alter system set cursor sharlng force ;
SQL> exec dbms_stats.set_param ('method_opt','for all columns size auto');
SQL> exec dbms_stats.gather_table_stats ('sh', 't_cursor_sharing') ;
SQL> select table_name, column_name, last_analyzed, histogram
2 from dba_tab_cols

3 where lower( table_name ) = 't_cursor_sharing' and lower( column_name ) = 'cl' ;
TABLE_NAME COLUMN_NAM LAST_ANA HISTOGRAM
T_CURSOR_SHARING Cl 09-09-14 HEIGHT BALANCED

SQL> alter system flush shared_pool ;
-- [select count (*) from t_cursor_sharing where cl = 1..1000/2%/E
-- [select count (*) from t_cursor_sharing where cl > 1..1000]%%#%

SQL> select sgl_text, version_count from v$sglarea
2 where sqgl_text like 'select count(*) from t_cursor_sharing where cl%' ;

SQL_TEXT VERSION_COUNT
select count (*) from t_cursor_sharing where cl > :"SYS_B_0" 1
select count (*) from t_cursor_sharing where cl = :"SYS_B_0" 1
— [CURSOR_SHARING=FORCE, #5LNEAN T L#kaTHY) | Tld. £ SQL I HSh 7=

-- #—2@®:CURSOR_SHARING=SIMILAR.h7LDEXN T L#EEH L
SQL> alter system set cursor_sharing = similar ;
SQL> exec dbms_stats.set_param ('method_opt', "for all columns size g
SQL> exec dbms_stats.gather_table_stats ('sh' , 't_cursor_sharing') ;
SQL> select table_name, column_name, last_analyzed, histogram

2 from dba_tab_cols

3 where lower( table_name ) = 't_cursor_sharing' and lower( column_name ) = 'cl' ;
TABLE_NAME COLUMN_NAM LAST_ANA HISTOGRAM

T_CURSOR_SHARING Cl

09-09-14 NONE

SQL> alter system flush shared_pool ;

-- [select count (*) from t_cursor_sharing where cl = 1..1000]%%fs
-- [select count (*) from t_cursor_sharing where cl > 1..1000]2%#

SQL> select sgl_text, version_count from v$sglarea

2 where sql_text like 'select count (*) from t_cursor_sharing where cl%' ;
SQL_TEXT VERSION_COUNT
select count (*) from t_cursor_sharing where cl > :"SYS_B_0" 1000
select count (*) from t_cursor_sharing where cl = :"SYS B 0" 1

— [CURSOR_SHARING=SIMILAR. h7ADEAN T LHEHL] Tl [=]SQLDA#ASNT

LISTO : GRANT HA—VILZENICT D

[SQL-B LI

SQL> create table tl(cl int, c2 int);
SQL> create or replace public synonym synl for tl1 ;
SQL> create or replace function funcl (vl int)
2 return number is
3 v_value int;
4 Dbegin
5 select max(c2) into v_value from tl where cl = vl ;
6 return v_value + 1;
7 end;
8

SQL> select /*+ grant_testl */ cl, c2 from tl ;
SQL> select /*+ grant_test2 */ cl, funcl(cl) from tl ;
SQL> select /*+ grant_test3 */ cl, c2 from synl ;
SQL> with sl as (select count(*) as casel from V$Sql where
sgl_text like 'select /*+ grant_testl */%'

2 s2 as (select count(*) as case2 from vssql where
sql_text like 'select /*+ grant_test2 */%'),

3 s3 as (select count(*) as case3 from v$sgl where
sgl_text like 'select /*+ grant_test3 */%')

4 select casel, case2, case3 from sl, s2, s3 ; --

CASE1l CASE2 CASE3

LIEESQL-A]

SQL> grant select on tl to scott;
-- [SQL-A|XfT#R — BESQLIEINTINVALIDSN

CASE1 CASE2 CASE3
0 0 0
-~ [SQL-BI%fT

SQL> grant select on synl to scott;
-- [SQL-A|ZET#HR — BESQLIETANTINVALID&h:
CASE1 CASE2 CASE3
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06



A 51Z[AUTO_INVALIDATE] @ #i 72 %%
Blhnshiz, — @ (774 5
BB TE LG —Y Ve ZNENINV
ALIDIZT AZE T R IR N —F /=AD&
HWHGIINLL EIATIZ -7 (E6) o

Tarhvii

g N/ RSQLE
8 ERIER{TEE

V7 IV SQLASR K e BB ek LT
SQLD/ M Y MEAHEIES D75, 731 VFSQLIC
LEMER D BT B72B4IILE). T—%
DA TDL =1 DBAIZEDTINVAF Y,

[:b1 =99 | DHFEIHRG IAF ¥ DA RN, 8i
T A UNEROED R ol /= F
NTOMEIH L TRIIAF Y V2 TRoT 2,
922> THLHIBID I Y RER OS]
FBINTRoT2D AT LDEAN T MG A
BER SN T T =5 DA DS Dl droiclz
D, ALLE T [AF v ATz,
10g BREETIZ AT LD AN T ARG 25

WHBRNCER SN D720, 3L YR E RO

LIST10: 11g®[Adaptive Cursor Sharing | #&E

SQL> create table tl(id int, name char(10));
SQL> create index il_tl1 on t1(id);
SQL> insert into tl select 1, 'name' from all_objects where rownum <= 100000;

SQL> insert into tl values(99, 'name');
SQL> exec :id := 1;
SQL> select count(name) from tl where id = :id;
| Name | Rows | Bytes | Cost (%CPU)| Time |
0 | SELECT STATEMENT 69 (100)
1 SORT AGGREGATE 14
R TABLE ACCESS FULL| T1 65609 896K 69 (2) | 00:00:01
-- [exec :id := 1JTHBEET
SQL> exec :1d := 99;
SQL> select count(name) from tl where id = :id;
| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 69 (100)
1 SORT AGGREGATE 1 14
w2 TABLE ACCESS FULL| T1 65609 896K 69 (2) | 00:00:01
- MHGEYAETHECRAV, REIZF A SN EHERTEE
-- [exec :id := 99|THEEMT
-- [exec :id := 1ITHEXT
SQL> exec :id := 99;
SQL> select count(name) from tl where id = :id;
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 2 (100)
1 SORT AGGREGATE 1 14
2 TABLE ACCESS BY INDEX ROWID| T1 1 14 2 (0)| 00:00:01
* 3 INDEX RANGE SCAN I1_T1 1 i (0)] 00:00:01

— Ru5EDSQLARELERTINTHD, o EBIARTE B A o7

SQL> exec :1d := 1;
SQL> select count(name) from tl1 where id = :id;

WD WTEATEIMAVER T 555 2E2S
EBEAE O FEAT AV EFI T A AR o7,
BIZIE T EEC b1 =11 CHEITENLE 20 H
VIREIET:b1=99 ] DfETH TR TINVAF YT
FEATENTLE) M/ 87— R UL R EICT:
b1=99] CEIFENLEKDHIX[Dl=1]DH;

LUl R M AT R OIS AE A Sh D

~9j exec dbms_stats.gather_table_stats(null, 't1');
analyze table t1 compute statistics;

\

o e

-+~ INVALID

‘ select * from t1 where c1 =1

‘ select * from t1 where c2 = 'A’ ‘

BREICEEN—V)L7ZF X TINVALIDICT S
— BRRMIC/\—R/\—Z =218
— CPUREBERIE, HREEERR

‘ select * from t1 where c3 = sysdate ‘

10g8~118 exec dbms_stats.gather_table_stats(null, 't1'); | —EHAR
~_ . o (FTHUNEE)
——— T o ————— o
° >

® -
W% INVALID

‘ select * from t1 wherec1 =1

INVALID

‘ select * from t1 where c3 = sysdate

o ~ INVALID

select * from t1 where c2 ="'A’

—EfECOBULCEN—VILE
ZNZNINVALIDICS D — J\—F
J\—ADRBRRFFELITL

M6 MEtERINES SQLEFEA—VIL
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| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 69 (100)
1 SORT AGGREGATE 1 14
2 TABLE ACCESS FULL| T1 65609 896K 69 (2)| 00:00:01
SQL> exec :id := 10
SQL> select count(name) from tl1 where id = :id;
| 1d | operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 2 (100)
1 SORT AGGREGATE 1 14
2 TABLE ACCESS BY INDEX ROWID| T1 1 14 2 (0) 00:00:01
w3 INDEX RANGE SCAN I1_T1 1 1 (0) | 00:00:01
- fOEOZHENEETEEICES
HHRGAF Y TEFENTLEIIEL 25, 720 IO ERBEELTLEI LR o7,

COIIGRFEDE IO BREH D715
#.11g®» Adaptive Cursor Sharingh&fe™1%
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%o LIST10 Tl BLIZZ DOMEAG A FE AL &
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LIST11 :11gDEHIIDHE
SQL> create table t_ext_stat (country varchar2(20), city varchar2(10), code char(5));

SQL> insert into t_ext_stat
2 select 'Korea', decode(mod(rownum,2),0, 'Seoul', 'Busan'), rpad (rownum,5,"' ')
3 from all ob]ects where rownum <= 10000;
SQL> insert into t_ext_stat
2

select 'Korea', 'Jeju', '11111' from dual;
SQL> insert into t_ext_stat
2 select 'Japan', decode(mod(rownum,3),0,'Tokyo', 1, 'Osaka', 'Kyoto'), rpad(rownum,5,' ')

3 from all_objects where rownum <= 10000;
SQL> insert into t_ext_stat
2 select 'Japan', 'Okinawa', '11111' from dual;
SQL> create index t_ext_stat_idx on t_ext_stat (country, city);

SQL> exec dbms_stats.gather_table_stats (user, 't_ext_stat');

SQL> select * from t_ext_stat where country = 'Japan' and city = 'Okinawa';

| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 2857 51426 19 (0)| 00:00:01

LAl TABLE ACCESS FULL| T_EXT_STAT 2857 51426 19 (0) | 00:00:01

— [E+#H | OERNT T LGRED B/ IEFEE TN TEF TV AF v 21107z
— 26:7-2[20002|ORT[E+HBHIH7BELDTI20002 * 1/7 = 2857/#EFEILL

SQL> exec dbms_stats.gather_table_stats(user, 't_ext_stat', -
> method_opt=>'for columns size skewonly (country, city)' );
— [E+#H ] OEREICRIT2EXNT T LMETE(ER T3

SQL> select * from t_ext_stat where country = 'Japan' and city = 'Okinawa';

| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 1 19 2 (0) | 00:00:01
1 TABLE ACCESS BY INDEX ROWID| T_EXT_STAT 1 19 2 (0)| 00:00:01

* 2 INDEX RANGE SCAN T_EXT_STAT_IDX 1 1 (0) | 00:00:01

~ TETIOEAN LR Ao, ERG PN CET BB IR o
— EXNITLMEHCE[ L] HFETFE
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LIST12: 55 |1=@ERARIICEHIE T S

SQL> drop table t_invisible purge;
SQL> create table t_invisible(id int, id2 int);
SQL> insert into t_invisible

2

select level, decode (mod(level,2),1,100000-1level+l,level)

3 from dual connect by level <= 100000 ;

SQL> create index il_invisible on t_invisible(id) invisible ;

SQL> create index i2_invisible on t_invisible(id2) invisible ;

SQL> select index_name, clustering_factor from user_indexes where table_name = 'T_INVISIBLE' ;
INDEX_NAME CLUSTERING_FACTOR

I2_INVISIBLE 99994

I1_INVISIBLE 204

— [I1_INVISIBLE|DY72%FHRVA, [I12_INVISIBLE |077Z4FHEEN
— [I1_INVISIBLE|HRSIZ*+ Al [T2_INVISIBLE |R&R5IZX+ATEY

SQL> alter session set optimizer_use_invisible_indexes=true;
SQL> select * from t_invisible where id between 1 and 100;

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 100 900 3 (0)| 00:00:01
1 TABLE ACCESS BY INDEX ROWID| T_INVISIBLE 100 900 2 (0) | 00:00:01
* 2 INDEX RANGE SCAN I1_INVISIBLE 100 2 (0)] 00:00:01
— [I1_INVISIBLE|#@M¥3%32% > fThbhi
SQL> select * from t_invisible where id2 between 1 and 100;
| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
0 SELECT STATEMENT 100 900 69 (2) | 00:00:01
Wl TABLE ACCESS FULL| T_INVISIBLE 100 900 69 (2)| 00:00:01
— [I2_INVISIBLE]DHE|ZF+> Db, TN A% v fThbhi:
SQL> alter session set optimizer use_invisible_indexes=false;
SQL> alter index il_invisible visible;
SQL> drop index i2_invisible ;
LIST13: L —REUS{EEDME L
< trace_on.sql > -- FEANCEFER
alter session set events '&l trace name context forever, level &2';
< trace_off.sqgl > -- FAICEER
alter session set events '&l trace name context off';
< trace_file.sql > -- HECEMER
column trace_file_name new_value trace_file
- = ZWISZATRL—RT AV ZEES
select d.value||'/' ||p.value||'_ora_' ||s.spid||'.trc' as trace_file_name
from (
select value
from v$parameter
where name = 'instance_name'
)( P

select value

from vSparameter

)wgere name = 'user_dump_dest'

(

select spid

from vSprocess

where addr = (
select paddr
from vSsession
where sid = (

select sid

from

where

)
) s
prompt &trace_file

< tkprof > -- BJ/EIICEMFR
host tkprof &trace_file &1

- - ERIFOIVORMIBIICLIT DR 7 M SQL* PLUS (85113
@trace_on 10046 12

vSmystat
rownum = 1

select count (*) from tl where cl = 1; -- ZZThL—XEEWAVLERTTAS

@trace_off
@trace_file
@tkprof tkprof.log
ed tkprof.log
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