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SQLLDR oot ee e e ee s e s e s s e e e e s e s ee s st eeseee s e s e es e eeeene 84
SYS_RID_ORDER ....ceeveeeeeeeeeeeeeeeeeeeeseeeeeesese s es e ss s seseseeeseeeseese st eeseee e sesesesseses e es e seseeneenn 84
OVERFLOW_NOMOVE. ... oo eeeeeeeeseess e sseseeeseseseseesesessseseseess e se e eeseseseeess e se s seseseeon 84
LOCAL_INDEXES......e oo ee e ee e es s eeeeesees s es s ees s ee s eeseees s sseesesesesenees 84
IMIERGE_CONST_ON w..oveeeeeeeeeeeeee e eeeeeeeeeeeee s esee s seeeseess s eeseeessees e seseeseeeeseessenees 84
QUEUE_CURR ... e se e e s s ees e s ees s enee e 84
CACHE_CB oo et e s ee e ees e eeeeae 84
QUEUE_ROWP......c oo eeee e e e e s s eese s ees e eneean 84
BUFFER ..o eeeee e esee s see e se e es s eeees s s e es s ee e ees e es e e ees s es s esese e essesesesenes 84
NO_BUFFER ..o eeee e ee e ees s eseeesees s ee e ee s ees e es e eeseees s es e seeseseseseeees 85
BITIVIAP ... s e ee s e es s se e seseseees 85
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BF: #53 (HINT) B8 XMRH

sQL $eun & P I Ab 8 LGB A ST AT NI R B F B, 78 saL Rk ik, s E
FAEH . B, 75N 0 sQL RALECE . SR mirT R AE il Bh M s A7 e, Btk
AR EEREE L I PAT IR i, AT AR E MR GE . IR 2R RS b a4
FIHET R PE BB, A SR BB 2 AL SRR ME R TS 2. (F 116 4+, Oracle #2141 7 —/ME
K (VSSQL_HINT) , fEFRATAT LG 2 A KAS B B 7R DA FLA R R B0 AR AL 2 il AR 2515 B
ANFEREERE TAFER sQL ke, WA 4% saL ¥tk G, iZ3n A Re e R . wln,
“HASH_A)” /& QKSFM_CBO F5tEF iR, 4 aitifbas izl ik &8 RBO B, ZFERAEIER .

b — SR /& Oracle 7228 1 AR BB A A 19, SX B A fl$E s H7E AR H,
ToiEW P BV

BNBA) R N —BOERE, RN 1+ <R 1> <3278 2> .. %/ 2R DR A — BOE
B, Wur LRI ZANERE S . R H, SRR R B iR fE BT SELECT.
UPDATE. INSERT. MERGE 5% DELETE X J&. WISRIERHAAETEW, R bllleR A (HEERN
FEO BEE AT I, Ay R IR R IRA TR Y T 2R SRR T A R AR
EEMYF, FEEHERSERR T RS E s ARSI R U R 3R 5 AR D
B ZIR R TR N SAE T W AL E (Bl <R Es>@<@BifiEs) o BRSNS
B AALE N ARG, WAl U2 RE S R4 .

FerR: RN sQL Rt — Bk B, BR T IR/ *e<dRom>*/oh, IE AT DU --+<$om> 177 2k
Ao f5lim:
HELLODBA.COM>select --+full(u)

2 * from t_users u where user_id =1;

T, BATEOE L 11.2.0.1 HAL B HIL TR SR AR, iR RN R E T . 3
R PERBIHIARAS . MEELHAR A . sQL R DL B T Lod i AR B vssaL_HINT
(11g) Hi% ALL_SQL_HINT %),

SQL 451
B, WATE— FAEEWLL saL 45k, 2 MG ERERR, FH, At afRETEZA
k. T AR IR R 270 A e -

+QKSFM_ALL A Universal Feature
+--QKSFM_COMPILATION SQL COMPILATION
+----QKSFM_CBO SQL Cost Based Optimization

S QKSFM_ACCESS_PATH Query access path

Fommmmeee QKSFM_AND_EQUAL Index and-equal access path

e QKSFM_BITMAP_TREE Bitmap tree access path
Fommmmeee QKSFM_FULL Full table scan

FE— QKSFM_INDEX Index

e QKSFM_INDEX_ASC Index (ascending)

Fommmmeee QKSFM_INDEX_COMBINE Combine index for bitmap access
e QKSFM_INDEX_DESC Use index (descending)
R QKSFM_INDEX_FFS Index fast full scan

F— QKSFM_INDEX_JOIN Index join

B QKSFM_INDEX_RS_ASC Index range scan

Fommmmeee QKSFM_INDEX_RS_DESC Index range scan descending
e QKSFM_INDEX_SS Index skip scan
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B QKSFM_DYNAMIC_SAMPLING_EST_CDN Estimate CDN using dynamic sampling

B QKSFM_GATHER_PLAN_STATISTICS  Gather plan statistics

B QKSFM_INDEX_STATS Basic index statistics

oo QKSFM_OPT_ESTIMATE Optimizer estimates

o QKSFM_TABLE_STATS Basic table statistics
+----QKSFM_QUERY_REWRITE query rewrite with materialized views
+----QKSFM_RBO SQL Rule Based Optimization
+----QKSFM_SQL_CODE_GENERATOR SQL Code Generator
+----QKSFM_SQL_PLAN_MANAGEMENT SQL Plan Management
+----QKSFM_TRANSFORMATION Query Transformation
- QKSFM_CBQT Cost Based Query Transformation
B QKSFM_CVM Complex View Merging

oo QKSFM_DIST_PLCMT Distinct Placement

YR N4 http://www.HelloDBA.com

Oracle =i BE sQL 51 % Oracle sQL Ak 5 AR H A VA (=¥
o QKSFM_INDEX_SS_ASC Index skip scan ascending
R QKSFM_INDEX_SS_DESC Index skip scan descending
oo QKSFM_SORT_ELIM Sort Elimination Via Index
- QKSFM_CBQT Cost Based Query Transformation
e QKSFM_CVM Complex View Merging
e QKSFM_DIST_PLCMT Distinct Placement
e QKSFM_JOINFAC Join Factorization
B QKSFM_JPPD Join Predicate Push Down
R QKSFM_PLACE_GROUP_BY Group-By Placement
Fommmmeee QKSFM_PULL_PRED pull predicates
Fommmmeee QKSFM_TABLE_EXPANSION Table Expansion
B QKSFM_UNNEST unnest query block
+--mmme QKSFM_CURSOR_SHARING Cursor sharing
R QKSFM_DML DML
Fommen QKSFM_JOIN_METHOD Join methods
+ommmeel QKSFM_USE_HASH Hash join
+ommmeel QKSFM_USE_MERGE Sort-merge join
R QKSFM_USE_MERGE_CARTESIAN Merge join cartesian
B QKSFM_USE_NL Nested-loop join
R QKSFM_USE_NL_WITH_INDEX Nested-loop index join
+------QKSFM_JOIN_ORDER Join order
+------QKSFM_OPT_MODE Optimizer mode
e QKSFM_ALL_ROWS All rows (optimizer mode)
4ommmeen QKSFM_CHOOSE Choose (optimizer mode)
Fommmmeee QKSFM_FIRST_ROWS First rows (optimizer mode)
. QKSFM_OR_EXPAND OR expansion QKSFM_JPPD(Join Predicate Push Down)
Fommen QKSFM_OUTLINE Outlines
Fommen QKSFM_PARTITION Partition
FR— QKSFM_PQ Parallel Query
e QKSFM_PARALLEL Parallel table
Fommmeen QKSFM_PQ_DISTRIBUTE PQ Distribution method
Fommmmenn QKSFM_PQ_MAP PQ slave mapper
e QKSFM_PX_JOIN_FILTER Bloom filtering for joins
B QKSFM_STAR_TRANS Star Transformation
+-mmme- QKSFM_STATS Optimizer statistics
R QKSFM_CARDINALITY Cardinality computation
R QKSFM_COLUMN_STATS Basic column statistics
Fommmmeee QKSFM_CPU_COSTING CPU costing
Fommmmenn QKSFM_DBMS_STATS Statistics gathered by DBMS_STATS
e QKSFM_DYNAMIC_SAMPLING Dynamic sampling

I
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e QKSFM_JOINFAC Join Factorization

B QKSFM_JPPD Join Predicate Push Down

+ommneee QKSFM_PLACE_GROUP_BY Group-By Placement

+ommmeel QKSFM_PULL_PRED pull predicates

Fommmmeee QKSFM_TABLE_EXPANSION Table Expansion

B QKSFM_UNNEST unnest query block

+--mmm QKSFM_HEURISTIC Heuristic Query Transformation
e QKSFM_CNT Count(col) to count(*)

Fommmmeee QKSFM_COALESCE_SQ coalesce subqueries

4ommmeen QKSFM_CSE Common Sub-Expression Elimination
- QKSFM_CVM Complex View Merging

R QKSFM_FILTER_PUSH_PRED Push filter predicates

Fommmmeee QKSFM_JPPD Join Predicate Push Down

B QKSFM_OBYE Order-by Elimination

Fommmmeee QKSFM_OLD_PUSH_PRED Old push predicate algorithm (pre-10.1.0.3)
e QKSFM_OUTER_JOIN_TO_INNER Join Conversion

+ommmeel QKSFM_PRED_MOVE_AROUND Predicate move around

e QKSFM_SET_TO_JOIN Transform set operations to joins
- QKSFM_SVM Simple View Merging

R QKSFM_TABLE_ELIM Table Elimination

B QKSFM_UNNEST unnest query block

ommmmeee QKSFM_USE_CONCAT Or-optimization
+----QKSFM_XML_REWRITE XML Rewrite

Fommmem QKSFM_CHECK_ACL_REWRITE Check ACL Rewrite

+--mmm QKSFM_COST_XML_QUERY_REWRITE Cost Based XML Query Rewrite
- QKSFM_XMLINDEX_REWRITE XMLIndex Rewrite
+--QKSFM_EXECUTION SQL EXECUTION

(2

I

PUF 8 MmO IR TG 2228, IR RcA R H e saL #ettk. =Bl REcH

RV, I AT L7 B HH ERRCAS B BT RRCAS o

Ly I B 118
CLUSTER
157 CLUSTER([<@TT i) H>] <% >)
R SRR S EE R, O ERA R

HELLODBA. COM>exec sql explain(’ SELECT /#+cluster(T)#*/* FROM T EEE T where A >:1’, ’BASIC OUTLINE ) ;

| Id | Operation | Name |

| 0 | SELECT STATEMENT \ \
| 1| TABLE ACCESS CLUSTER| T EEE \
| 2| INDEX RANGE SCAN | C _KEY2 IDX1 |

HASH
1EVE: HASH([<@TAr B >] <K 45>)
ik BRI SR IEE E iR Uy MK, AN IS A R A R

HELLODBA. COM>exec sql_explain(’ SELECT /*+ hash(a) full(d) */* FROM T_AAA A, T_DDD D WHERE a.c=d.c’,

BASIC OUTLINE’) ;

| 1d | Operation | Name |

| 0 | SELECT STATEMENT | \

HIR N #E: http://www.HelloDBA.com
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| 1| NESTED LOOPS \ \
| 2| TABLE ACCESS FULL| T _DDD |
| 3| TABLE ACCESS HASH| T AAA |

ROWID
ik ROWID([<@ Bl HR>] <F>)
R fron Ak AR s ROWID SRi; M Al 43R ;

HELLODBA. COM>exec sql_explain(’ select /*+rowid(o)*/* from t objects o where rowid <= :1 and
object id=100", ’BASIC OUTLINE) ;

| Td | Operation | Name

| 0 | SELECT STATEMENT \ \
| 1| TABLE ACCESS BY ROWID RANGE| T OBJECTS |

FULL
ik FULL([<@ X1 B>) <3>)
ik FR AR AR AR 7 U5 i) R
HELLODBA. COM>exec sql_explain(’ select /#+full (o)*/* from t_objects o where rowid = :1 and
object_id>100”,” BASIC OUTLINE’) ;

| Td | Operation | Name

| 0 | SELECT STATEMENT | \
| 1| TABLE ACCESS FULL| T OBJECTS |

INDEX
iE%: INDEX([<@ T HR>] <3R> [« 5[>]) B3 INDEX([<@E I Hh>] <> [(<R 5 FBFIF#R>)))
ik FRn A AR IS & 51 kU7 AR
HELLODBA. COM>exec sql explain(’ select /#+index(o (object id))*/* from t objects o where rowid = :1 and
object_id>100”,” BASIC OUTLINE’) ;

| Td | Operation | Name \

| 0 | SELECT STATEMENT \ \
| 1| TABLE ACCESS BY INDEX ROWID| T OBJECTS \
| 2| INDEX RANGE SCAN | T OBJECTS PK |

INDEX_ASC

EVE: INDEX_ASC([<@ &1 H>] <3&> [«Z 51>]) B INDEX_ASC([<@ &I H>] <3&> [(<R 51 F B
#>)))

ik faon A s RO RV AR, WAOR R SIVE R, W DLE 5] 0 1 1Y
B Gl

R R 4 IR

HELLODBA. COM>select /#+index asc(o (object id))*/object id, object name from t objects o where

object id<b;

O0BJECT_ID OBJECT NAME

2 C_OBJ#
3 I OBJ#
4 TAB$

12
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INDEX_DESC

TWiZ: INDEX_DESC([<@ A i H>] <> [<F 5]>]) Bi# INDEX_DESC([<@E HIHt>] <> [(<R 7| F B
F17>)])

iR fERtiikamid R kU AR, wRERGEERR, W LU 51 EAE ik 7
iR LE;

N GEEHEE R

HELLODBA. COM>select /#+index desc(o (object id))*/object id, object name from t objects o where

object id<5;

O0BJECT_ID OBJECT NAME

4 TABS

3 1 0BJ#

2 C_OBJ#
NO_INDEX

W7k NO_INDEX([<@EHIHR>] <3&> [<Z 5I>]) i3 NO_INDEX([<@E HIHh>] <> [(< R 5| 7B
#>))
k. 2R ER R R R,

HELLODBA. COM>exec sql_explain(’ select /*+no_index (o t_objects_pk)*/object id, object name from
t objects o where object id < 10’, ’BASIC OUTLINE’);

| Td | Operation | Name |

| 0 | SELECT STATEMENT \ \
| 1| INDEX FAST FULL SCAN| T_OBJECTS_IDX8 |

INDEX_FFS
THi%: INDEX_FFS([<@ X ) H>] <3R> [<F 51 >]) B3 INDEX_FFS([<@ Er ) H>] <> [(< R 5] FBLA1
#2>)))
IR R RAL AR DL 5P 8 AR i 7 i i) R
HELLODBA. COM>exec sql explain(’ SELECT /*+INDEX FFS(t t objects IDX8)*/object name FROM t objects t
where owner=:A’, ’BASIC OUTLINE’);

| Id | Operation | Name |

| 0 | SELECT STATEMENT \ \
| 1| INDEX FAST FULL SCAN| T OBJECTS_IDXS |

NO_INDEX_FFS

WE7%: NO_INDEX_FFS([<@ A HIH>] <> [<Z 51>]) Bi# NO_INDEX_FFS([<@ & #]H>] <> [(<F 5l
FBAIE>))

A . AR RS F &R 5] PRl 58 e U M 3R .

HELLODBA. COM>exec sql explain(’ select /*+no index ffs(o t objects idx8)*/owner, object name from

t objects o', ’BASIC OUTLINE’);

| Id | Operation | Name \

| 0 | SELECT STATEMENT | \
| 1| TABLE ACCESS FULL| T OBJECTS |

INDEX_RRS

iB75: INDEX_RRS([<@ & HL>] <F> [<Z 5] >]) Bl INDEX_RRS([<@ & EL>] <> [(<K 5| 7B F
#=>)))

13
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IR X — PR IE S R E AT B, INTEFEAT SR AT ELER R N I, AR B 9 A i)
W) b, g 2 gl PR SE A i B AT ERAE

s CBURRBIE 9 Hisdr)

HELLODBA. COM>create table t (A number, B varchar2(20), constraint t pk primary key(A) ) organization

index parallel;

Table created.
HELLODBA. COM>select count (*¥) from t;

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=1 Card=1)
1 0 SORT (AGGREGATE)
2

1 SORT* (AGGREGATE) :Q17628000
3 2 INDEX* (FAST FULL SCAN) OF 'T PK’ (UNIQUE) (Cost=1 Card=1000000) :Q17628000
2 PARALLEL TO SERIAL SELECT /#+ PIV_SSF %/ SYS OP_MSR(COUNT (*)) FROM (SELECT /*+

INDEX_RRS (A2 "T_PK”) */ 0 FROM “T” PX_GRANULE (0, BLOCK_RANGE, DYNAMIC)A2) Al
3 PARALLEL COMBINED WITH PARENT

INDEX_SS
TV INDEX_SS([<@TEHjH>] <> [<Z 5]>]) Bi# INDEX_SS([<@TT HIHh>] <> [(<K 5| F B H)
#>))

ik Fen ik gl it BB R 51 33k Ui i) 2% 5
HELLODBA. COM>exec sql _explain(’ select /*+index ss(t t_tables pk)*/count(status) from t tables t where
table name like :A’, ’BASIC OUTLINE) ;

| Td | Operation | Name \
| 0 | SELECT STATEMENT \ |
| 1| SORT AGGREGATE | \
| 2| TABLE ACCESS BY INDEX ROWID| T TABLES \
| 3] INDEX SKIP SCAN | T TABLES PK |

INDEX_SS_ASC
TE¥%: INDEX_SS_ASC([<@ & JH>] <> [<F 5[>]) B INDEX_SS_ASC([<@E I HL>] <> (<R 5l
FEIIFR>))
k. RS EE BRER R SRRV R, IF DA 51 BB A G IR 5 R 5105
s R R R I D
HELLODBA. COM>select /*+index ss_asc(t t_tables pk)*/table name, status from t_tables t where table name
like T% and rownum<=3;

TABLE NAME STATUS
TAB$ VALID
TABCOMPART$ VALID
TABLE_PRIVILEGE_MAP VALID

INDEX_SS_DESC
TEy%: IINDEX_SS_DESC([<@ & H>] <> [<Z 5>]) Bi# INDEX_SS_DESC([<@ & H>] <> [(<&
g1 7B A3>)])
IR RN AEE B ER R S R VT SR, DAZ 51 BEE A I IR 2 51 5k
A GEEGR B 6T
HELLODBA. COM>select /*+index ss_desc(t t_tables pk)*/table name, status from t tables t where
table name like ’T% and rownum<=3;

TABLE NAME STATUS
TYPE_MISC$ VALID
TYPEHIERARCHY$ VALID

14
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TYPED_VIEW$ VALID
NO_INDEX_SS

W2 NO_INDEX_SS([<@Z i Ht>] <> [<Z 5]>]) Bi# NO_INDEX_SS([<@ & i H>] <&> [(<F 5l
FBAIFE>))

iR AR bR AR B ER R 5 v 3R .

i E

HELLODBA. COM>exec sql explain(’ select /*+no index ss(o t objects idx8)*/owner, object name from

t objects o where object name like :A’, ’BASIC OUTLINE');

| Td | Operation | Name |

| 0 | SELECT STATEMENT \ \
| 1| INDEX FAST FULL SCAN| T OBJECTS_IDXS |

INDEX_RS_ASC

TEy: INDEX_RS_ASC([<@ & #lH>] <> [« 5]>]) B INDEX_RS_ASC([<@E HHR>] <> [(<E T
FRIIE>))

R AR A VE R S ARk U i R, I AR 91 BHE A S P AR R 51 il sk Han
AR S A R ME R SRR AR, R AR IE R i R — B R S 4

s G ECR [ T

HELLODBA. COM>select /*+index rs_asc(o t_objects pk)*/object id, object name from t_objects o where
object id < 5;

OBJECT_ID OBJECT NAME

2 C_OBJ#
3 1 _0BJ#
4 TABS
INDEX_RS_DESC
TEy%: INDEX_RS_DESC([<@ & iflHt>] <3&> [<ZK 5] >]) B INDEX_RS_DESC([<@ & HL>] <> [(<F
g1 FBA3>)])
ik faa i s e R Sl R Ui M 2, IF LR S EE RS ROUT R 5 il A
A S R ME R SRR AR, R AR IE R i R — B R S 4
s G ECR R T

HELLODBA. COM>select /*+index rs_desc(o t_objects pk)*/object id, object name from t objects o where
object id < 5;

O0BJECT_ID OBJECT NAME

4 TABS
3 1 _OBJ#
2 C_O0BJ#
AND_EQUAL
iE¥E: AND_EQUAL([<@EHIH>] <> [<Z 5] 1> <& 5| 2> ...]) 83 AND_EQUAL([<@ T ifjHi>] <>
(<5 1 7Be) (<&5l 2 7B>) ..)
R fRR AT R E R BB A T B R T3 ROWID R HICE &, IFH
ki #E Z 1) ROWID.

HELLODBA. COM>exec sql_explain(’ select /#+AND EQUAL (t T_TABLES IDX1 T TABLES IDX3)*/* from t_tables t
where t.owner=:A and t.tablespace name=:B’, ’BASIC OUTLINE’);

| Td | Operation | Name |

| 0 | SELECT STATEMENT | |
| 1| TABLE ACCESS BY INDEX ROWID| T_TABLES |
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| 2| AND-EQUAL \ \
| 3] INDEX RANGE SCAN | T TABLES IDX1 |
| 4| INDEX RANGE SCAN | T TABLES_IDX3 |

INDEX_COMBINE

Hi%: INDEX_COMBINE([<@Z #lHt>] <> [<Z 5| 1> ...]) Bi# AND_EQUAL([<@ Xl H>] <> [(<
#5l 1 FEAIE>) ..])

iR fenttbas DAL TS G iR . WilR4E e 751, WA TE 2 %51 B3R %
i, WRABE R I RAE RG], Wt AT 07 B e i .

HELLODBA. COM>exec sql_explain (" SELECT /*+INDEX COMBINE(t t objects idx2 t objects idx8)#*/1 FROM

t objects t where status=:A and owner=:B’, 'BASIC OUTLINE’);

| Td | Operation | Name \

| SELECT STATEMENT \ \
| BITMAP CONVERSION TO ROWIDS \ \
|  BITMAP AND \ |
\ BITMAP INDEX SINGLE VALUE | T_OBJECTS_IDX2 |
\ BITMAP CONVERSION FROM ROWIDS | \
\ SORT ORDER BY \ \
|

[ 0
| 1
| 2
| 3
| 4
| 5
| 6 INDEX RANGE SCAN | T _OBJECTS_IDXS |

INDEX_JOIN
THVZ: INDEX_JOIN([<@ B ) ER>] <> [<Z 5] 1> <K 5] 2> ...]) B INDEX_JOIN([<@ & if Hh>] <F>
(<Z3] 1 FBINFES) (<R 5] 2 FBRIIE>) .])
IR BRI E T R e R BRI RGO T R
HELLODBA. COM>exec sql explain(’ SELECT /*+INDEX JOIN(t t objects idx2 t objects idx8)#*/1 FROM t objects
t where status=:A and owner=:B’, 'BASIC OUTLINE’) ;

| Id | Operation | Name |
| 0 | SELECT STATEMENT \ \
| 1] VIEW | index$_join$ 001 |
| 2| HASH JOIN \ \
| 3] BITMAP CONVERSION TO ROWIDS| \
| 4] BITMAP INDEX SINGLE VALUE | T OBJECTS IDX2 |
| 5| INDEX RANGE SCAN | T OBJECTS IDX8 |

BITMAP_TREE
1B7%: BITMAP_TREE([<@ X HIHR>] <> AND(<ZEK 5] 1>[ <Z 5| 2> ...])) B BITMAP_TREE([<@ £ ]
Hre>] <F> AND((<R 51 1 FERIIFES)[ (<R 5] 2 FBRFIE>) ..])
iR FRRRALEKE ROWID #54 MArE, FEAL 5
HELLODBA. COM>exec sql explain(’ select /#+BITMAP_TREE (T OBJECTS AND(T OBJECTS IDX4 T OBJECTS IDX2))*/
owner from t objects where owner like :A and status like :B’, ’TYPICAL OUTLINE);

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

SELECT STATEMENT | | 1190 | 15470 | 559  (1)] 00:00:03 |
TABLE ACCESS BY INDEX ROWID | T OBJECTS | 1190 | 15470 | 559  (1)] 00:00:03 |
BITMAP CONVERSION TO ROWIDS| | | | \ \

BITMAP AND | \ \ \ | \
BITMAP MERGE | \ \ \ | \
BITMAP INDEX RANGE SCAN | T OBJECTS IDX4 | | \ \ |
BITMAP MERGE | \ \ \ | \
BITMAP INDEX RANGE SCAN | T OBJECTS IDX2 | | \ \ |

*

*
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USE_INVISIBLE_INDEXES

1B¥5: USE_INVISIBLE_INDEXES([<@ & #1H>] <> (<K 5] 1>]...)) Bl
USE_INVISIBLE_INDEXES([<@7T ] Ht>] <> ([«Z T 5% 1] ...)

iR FRRRA AR A AT WL ONVISIBLE) B9 5] .

HELLODBA. COM>show parameter visible

NAME TYPE VALUE

optimizer use invisible indexes boolean FALSE
HELLODBA. COM> alter index t objects pk invisible,

Index altered.

HELLODBA. COM>exec sql_explain(’ select /#+qb_name (M) USE_INVISIBLE INDEXES (o (object_id))*/count (1) from
t objects o where object id < 1000’, ’TYPICAL OUTLINE’) ;

| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT | \ 1] 5 | 3 (0)] 00:00:01 |
| 1| SORT AGGREGATE | | 1] 5 | | |
[* 2 | INDEX RANGE SCAN| T_OBJECTS_PK | 973 | 4865 | 3 (0)] 00:00:01 |

NO_USE_INVISIBLE_INDEXES

TE¥%: NO_USE_INVISIBLE_INDEXES([<@TT #1Ht>] <> (<& 5] 1] ...)) 8L
NO_USE_INVISIBLE_INDEXES([<@ZT 1 H>] <> ([<ZR B F)F 15] ..))

iR BEIERAZAE AT WL ANVISIBLE) E 5.

HELLODBA. COM>exec sql explain(’ select /*+qb_name (M) NO USE INVISIBLE INDEXES (o
(t_objects pk))*/count(l) from t objects o where object id < 1000, ’TYPICAL OUTLINE’) ;

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 1] 5] 185 (2)| 00:00:02 |
| 1| SORT AGGREGATE \ \ 1] 5 | \ \
[* 2 | INDEX FAST FULL SCAN| T_OBJECTS_IDX8 | 973 | 4865 | 185 (2)| 00:00:02 |

KIPIE T
NL_AJ
TV NL_AJ([< T Ay BRs>])
ik s EE R RS T AR R ENE B (Nested Loop Anti-Join)
BAE; WS RHEE AW, WATEE SR B B AR
HELLODBA. COM>exec sql explain(’ select /*+nl aj(@inv)*/* from t tables t where not exists (select
/*+qb_name (inv) */1 from t users u where t.owner=u.username) , ' BASIC OUTLINE’)

| Id | Operation | Name \

0 | SELECT STATEMENT | \
1 | NESTED LOOPS ANTI | \
2 | TABLE ACCESS FULL| T TABLES |
3

|
|
|
| INDEX UNIQUE SCAN| T USERS UK |

HASH_AJ
B HASH_AN([< T Er ] H>))
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ik FRoR R EEW T AR S 7 A R R A S ORER (Hash Anti-Join) #84F; R
R HBE T AT, NIATES AR E ERPARR;

HELLODBA. COM>exec sql explain(’ select /*+leading(t) hash aj(@inv)*/* from t tables t where not exists

(select /#+gb name(inv)*/1 from t users u where t.owner=u.username) ,  BASIC OUTLINE’)
| Td | Operation | Name \
| 0 | SELECT STATEMENT | \
| 1| HASH JOIN ANTI | |
| 2| TABLE ACCESS FULL| T TABLES |
| 3 | INDEX FULL SCAN | T USERS UK |

MERGE_A]
iEyk: MERGE_AJ([< FEfIER>])
ik Rt E Bl P R S T E R RME I ROCELE (Merge Anti-Join) #:4E; 4
REORHIE TS, AT ESLEE 2 AR
HELLODBA. COM>exec sql explain(’ select /#+merge aj(@inv)#*/* from t tables t where not exists (select
/*+qb_name (inv) */1from t users u where t.owner=u.username) , ' BASIC OUTLINE’)

| Id | Operation | Name |
| 0 | SELECT STATEMENT \ |
| 1| MERGE JOIN ANTI \ |
| 2| TABLE ACCESS BY INDEX ROWID| T TABLES |
| 3| INDEX FULL SCAN | T_TABLES IDX1 |
| 4| SORT UNIQUE \ |
| 5| INDEX FULL SCAN | T_USERS_UK |
USE_HASH

Wk USE_HASH([<@EHH>] <3 1> [<F 2>])

IR R E R ARG A KL WRSE PR E — KR, WIFZEM LEDING #7kfiE K
BRI -

HELLODBA. COM>exec sql_explain(’ select /*+ use_hash(o) leading(t) */* from t_objects o, t_tables t where

0. owner=t. owner and o.object name=t. table name and o.object id = :A’, ’TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |

| 0 | SELECT STATEMENT \ | 1] 326 | 144 (1)] 00:00:01 |

[* 1 | HASH JOIN | \ 1] 326 | 144 (1)] 00:00:01 |

| 2| TABLE ACCESS FULL | T TABLES | 2071 | 412K] 142  (1)] 00:00:01 |

| 3| TABLE ACCESS BY INDEX ROWID| T_OBJECTS | 1] 122 | 2 (0)] 00:00:01 |

[ 4 | INDEX UNIQUE SCAN | T_OBJECTS_PK | 1] \ 1 (0)] 00:00:01 |
NO_USE_HASH

1875 NO_USE_HASH([<@ &l E>] <3 1> [« 2> ...])

iR SRR A SHP e e MR NG A RE IR WA R e E, WA
2 FHVG A R HK

HELLODBA. COM>exec sql_explain(’ select /*+ qb_name (M) no_use_hash(t) */* from t_objects o, t_tables t

where o.owner=t. owner and o.object name=t.table name’, ’TYPICAL OUTLINE’) ;

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 47585 | 14M| 1813  (1)] 00:00:08 |
[* 1 | HASH JOIN \ | 47585 | 14M| 1813  (1)] 00:00:08 |
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| 2| TABLE ACCESS FULL| T_TABLES | 2071 | 412K| 142 (1)| 00:00:01 |
| 3| TABLE ACCESS FULL| T OBJECTS | 47585 | 5669K| 1670 (1) | 00:00:07 |

USE_MERGE
W7k USE_MERGE([<@EHH>] <F 1> [<F 2>])
R R R R A IEREE. WRSH PR E —KE (BR) , WFEH LEDING 27~
KA B RBRIT -
HELLODBA. COM>exec sql_explain(’ select /*+ gqb_name (M) use_merge(t o) */* from t_objects o, t_tables t
where o.owner=t. owner and o.object name=t.table name’, ’TYPICAL OUTLINE’) ;

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time |
| 0 | SELECT STATEMENT \ | 47585 | 14M| | 6360 (1)] 00:00:26 |
[ 1| MERGE JOIN \ | 47585 | 14M| | 6360 (1) 00:00:26 |
[ 2| SORT JOIN \ | 2071 | 412K| 1288K| 447 (1) | 00:00:02 |
| 3| TABLE ACCESS FULL| T TABLES | 2071 |  412K]| [ 142 (1] 00:00:01 |
[* 4 | SORT JOIN \ | 47585 | 5669K| 14M| 5913 (1)] 00:00:24 |
| 5| TABLE ACCESS FULL| T _OBJECTS | 47585 | 5669K| | 1670 (1) | 00:00:07 |

NO_USE_MERGE

1By NO_USE_MERGE([<@ & HjER>] <& 1> [<F 2> ..])

ik feon A S AN EAE Fl S8 iR E R RAE NG IF R N R IR A R E 4R €, WA
Al G IR HK

HELLODBA. COM>exec sql_explain(’ select /*+ gb_name (M) no_use_merge(t o) */o.object id, t.table name from

t objects o, t tables t where o.owner=t.owner and o.object name=t.table name and o.object id < :A’,
> TYPICAL OUTLINE’) ;

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |

| 0 | SELECT STATEMENT | | 2379 | 137K]| 11 (10)| 00:00:01 |

| 1| NESTED LOOPS | | 2379 | 137K]| 11 (10)| 00:00:01 |

| 2| TABLE ACCESS BY INDEX ROWID| T OBJECTS | 2379 | 83265 | 10 (0)] 00:00:01 |

[* 3 | INDEX RANGE SCAN | T OBJECTS PK | 428 | \ 2 (0)] 00:00:01 |

[* 4 | INDEX UNIQUE SCAN | T _TABLES PK | 1| 24 | 0 (0)] 00:00:01
USE_NL

W% USE_NL([<@&EfIH>] <3 1> [<FR 25])

R BRI SRR B G, JHERRE RANE. WRSH R E —kE (N
), NI EH LEDING $&7n K F8 & KT -

HELLODBA. COM>exec sql explain(’ select /#+ gb _name (M) use nl(t o) #*/# from t objects o, t tables t where

0. owner=t. ownerand o.object name=t. table name’, ’TYPICAL OUTLINE’);

| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT \ | 47585 | 14M| 4830  (1)] 00:00:20 |
| 1| NESTED LOOPS | | 47585 | 14M| 4830  (1)] 00:00:20 |
| 2| TABLE ACCESS FULL | T_OBJECTS | 47585 | 5669K| 1670  (1)| 00:00:07 |
| 3| TABLE ACCESS BY INDEX ROWID| T TABLES \ 1] 204 | 1 (0)] 00:00:01 |
[* 4 | INDEX UNIQUE SCAN | T _TABLES PK | 1] | 0 (0)] 00:00:01 |

USE_NL_WITH_INDEX

1875 : USE_NL_WITH_INDEX([<@ X il Ek>] <> [ 5] 1...]) BiF USE_NL_WITH_INDEX([<@ & ]
Poo] <> [(<R I BRI 15) ..])

R RN AR IR B G, FHERTRE RANER, HXHHRE RV i 2@ R 5] Ui
]
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HELLODBA. COM>exec sql_explain(’ select /*+ gb_name (M) use_nl_with_index(o (status owner object_name))
leading (t) */0.object name, t.* from t objects o, t tables t where o.owner=t. owner and
0. object name=t. table name’, ’TYPICAL OUTLINE’);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 47585 | 10M| 666K (1)] 00:44:28 |

| 1| NESTED LOOPS \ | 47585 | 10M| 666K (1) | 00:44:28 |

| 2| TABLE ACCESS FULL| T TABLES | 2071 | 412K| 142 (1] 00:00:01 |

[* 3 | INDEX FULL SCAN | T_OBJECTS_IDX1 | 23 | 690 | 322  (1)] 00:00:02 |
NO_USE_NL

iEy%: NO_USE_NL([<@ZTifH>] <3/ 1> [<F 2> ..])

iR SRR A SH R E MR NIRER I B N R R E R da e,
WA 2 AR B IE IR KT

HELLODBA. COM>exec sql_explain(’ select /*+ gb_name (M) no_use_nl(t o) */o.object id, t.table name from

t objects o, t tables t where o.owner=t. owner and o.object name=t. table name and o.object id = :A’,
" TYPICAL OUTLINE’) ;

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 1] 59 | 14 (8)] 00:00:01 |
| 1| MERGE JOIN | \ 1] 59 | 14 (8)] 00:00:01 |
| 2| TABLE ACCESS BY INDEX ROWID| T OBJECTS | 1] 35 | 2 (0)] 00:00:01 |
[* 3 | INDEX UNIQUE SCAN | T_OBJECTS_PK | 1| \ 1 (0)] 00:00:01 |
[* 4 | FILTER \ | \ \ | \
| 5| INDEX FULL SCAN | T TABLES PK | 2071 | 49704 | 11 (0)] 00:00:01 |

USE_MERGE_CARTESIAN
iEy%: USE_MERGE_CARTESIANUSE_SEMI([<@E HH>] <& 1> [<FR 2>])
R FRon A s R A R OR S IR
A (11.2.0.0) -
HELLODBA. COM>exec sql explain(’ select /*+use nl(ts) USE MERGE CARTESIAN(d) leading (u)*/count (*) from

t_users u, t datafiles d, t tablespaces ts where ts.tablespace name = d. tablespace name and
u. default tablespace = ts. tablespace name’, ’TYPICAL OUTLINE ) ;

| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT \ \ 1] 32 | 8 (25)| 00:00:01 |
| 1| SORT AGGREGATE \ \ 1] 32 | \ \
| 2| MERGE JOIN CARTESIAN| \ 14 | 448 | 8 (25)] 00:00:01 |
| 3] NESTED LOOPS | \ 31 | 465 | 3 (0)] 00:00:01 |
| 4 | TABLE ACCESS FULL | T USERS \ 31 | 217 | 3 (0)] 00:00:01 |
[* 5 | INDEX UNIQUE SCAN | T TABLESPACE PK | 1] 8 | 0 (0)] 00:00:01 |
| 6] BUFFER SORT | | 1] 17 | 8 (25)] 00:00:01 |
[* 7| TABLE ACCESS FULL | T DATAFILES \ 1] 17 | 3 (0)] 00:00:01 |

LEADING
iE:: LEADING([<@E W] <F 1> [<F 2> ... ])
IR AR AL AR R 7 SR
W, USE_HASH 731«
USE_ANTI
Wyk: USE_ANTI([<@EHIHR>] <3 1> [<5R 2>])
IR RN IRAL AR ORI . ANAE ORI AT A 36 9 1 75 ) B 2],
A~ (9.2.0.5) :
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TE#: P

HELLODBA. COM>select /*+ parallel (o 2) */count(*) from t objects o where owner not in (select /*+
*/username from t_users u);

Execution Plan
0 SELECT STATEMENT Optimizer=CHOOSE (Cost=47 Card=1 Bytes=16)
1 0  SORT (AGGREGATE)
2 1 SORT* (AGGREGATE)
3 2 HASH JOIN* (ANTI) (Cost=47 Card=1 Bytes=16)
4 3 TABLE ACCESS#* (FULL) OF ’T_OBJECTS
5 3 TABLE ACCESS* (FULL) OF ’T_USERS’ (Cost=2 Card=46 By tes=414)
2 PARALLEL TO SERIAL

3 PARALLEL COMBINED WITH PARENT
4 PARALLEL COMBINED WITH PARENT

5 PARALLEL FROM SERTAL
USE_SEMI

ik USE_SEMI([<@EHHR>] < 1> [<F 25])

EiipYRE RN KA P OEE SN 7N CEE SN S SR ca il prV RN FEE R TN eI £

" (9.2.0.5) :
HELLODBA. COM>select /#+ parallel (o default) */* from t objects o where subobject name in (select
/*tparallel (t default)*/table name from t tables t where o.owner=t. owner) ;

no r

Exec

ows selected

ution Plan

SELECT /#+ PIV_SSF #*/ SYS_OP_MSR (COUNT (¥)) F
ROM (SELECT /*+ ORDERED NO_EXPAND USE HASH (A
3) USE_ANTI(A3) */ 0 FROM (SELECT /*+ NO_EXP
AND ROWID (A4) s/ A4.”OWNER” CO FROM “T_OBJEC
TS” PX_GRANULE (0, BLOCK RANGE, DYNAMIC) A4)
A2, :Q17863000 A3 WHERE A2.C0=A3.C0) Al

1

SELECT STATEMENT Optimizer=CHOOSE (Cost=8 Card=26 Bytes=3120)

0  NESTED LOOPS* (SEMI) (Cost=8 Card=26 Bytes=3120)
1 TABLE ACCESS* (FULL) OF ’T OBJECTS

3 1
PARALLEL TO_SERIAL

NATIVE_FULL_OUTER_JOIN
iE3E: NATIVE_FULL OUTER_JOIN([<@ZZ#IHt>])
IR SRR 2% R 5 TG A BRI B IE 58 A AP A

HELLODBA. COM>exec sql explain(’ select /*+NATIVE FULL OUTER JOIN*/ts. tablespace name, ts.block size
u.user_id from t tablespaces ts full outer join t users u on ts. tablespace name=u. default tablespace

SELECT /#+ ORDERED NO_EXPAND USE_NL (A2) INDE
X(A2 “T_TABLES UK1”) USE_SEMI (A2) */ Al.CO,A
1. C1, Al. C2, AL. C3, AL. C4, AL. C5, AlL. C6, AL. C7, AL.
(8, Al. €9, AL. C10, Al. C11, AL. C12 FROM (SELECT /
*+ NO_EXPAND ROWID(A3) */ A3.”OWNER” CO, A3.”
OBJECT_NAME” C1, A3. “SUBOBJECT NAME” (2, A3. "0
BJECT_ID” C3, A3. “DATA_OBJECT ID” (4, A3. "OBJE
CT_TYPE” C5, A3. “CREATED” C6, A3. "LAST DDL_TIM
E” C7, A3. "TIMESTAMP” (8, A3. “STATUS” €9, A3. "T
EMPORARY” C10, A3. “GENERATED” C11, A3. “SECONDA
RY” C12 FROM “T_OBJECTS” PX_GRANULE (0, BLOCK
_RANGE, DYNAMIC) A3 WHERE A3.”SUBOBJECT NAM
E” IS NOT NULL) Al,”T TABLES” A2 WHERE Al.C2
=A2. “TABLE_NAME” AND Al.(C0=A2.”OWNER”

and ts.max extents<:A and u.user id>:B’, ’TYPICAL OUTLINE’) ;

:Q17689000
(Cost=6 Card=51 Bytes=4743) :Q17689000
INDEX# (RANGE SCAN) OF ’T_TABLES UK1’ (NON-UNIQUE) Q17689000

| 1d

| Operation

| Name | Rows | Bytes | Cost (%CPU)| Time

0 | SELECT STATEMENT

\ 54 | 2322 | 5 (20)] 00:00:05 |
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:Q17863001
:Q17863001

(Cost=22 Card=32435 Bytes=227045) :Q17863001

:Q17863000
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| 1| VIEW | VW_FOJ 0 | 54 | 2322 |
[* 2 | HASH JOIN FULL OUTER| | 54 | 1350 |
| 3| TABLE ACCESS FULL | T TABLESPACES | 15 | 240 |
| 4 | TABLE ACCESS FULL | T USERS | 41 | 369 |

(20) | 00:00:05 |
(20) | 00:00:05 |
(0)| 00:00:03 |
(0)| 00:00:03 |

NO_NATIVE_FULL_OUTER_JOIN

1875 NO_NATIVE_FULL_OUTER_JOIN([<@ZT i H>])
IR 2R LR AR R B I 58 A A B ERAE
HELLODBA. COM>exec sql _explain(’ select /*+NO _NATIVE FULL OUTER_JOIN#/ts. tablespace name, ts.block size

u.user_id from t_ tablespaces ts full outer join t users u on ts.tablespace name=u. default tablespace
and ts.max extents<:A and u.user id>:B’, ’TYPICAL OUTLINE’);

e THE

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ \ 58 | 2494 | 82  (0)| 00:00:01 |
| 1] VIEW \ | 58 | 2494 | 82  (0)| 00:00:01 |
| 2| UNION-ALL \ \ \ | | |
[ 3| NESTED LOOPS OUTER \ \ 15 | 435 | 41 (0)| 00:00:01 |
| 4| TABLE ACCESS FULL | T_TABLESPACES | 15 | 240 | 11 (0)] 00:00:01 |
| 5] VIEW | | 1| 13 | 2 (0)] 00:00:01 |
|* 6 | FILTER \ | | \ | |
[* 7 | TABLE ACCESS BY INDEX ROWID| T USERS \ 1| 11 | 2 (0)] 00:00:01 |
[* 8 | INDEX RANGE SCAN | T_USERS_PK \ 2 | \ 1 (0)] 00:00:01 |
[* 9 | FILTER \ \ | \ \ \
| 10 | TABLE ACCESS FULL | T_USERS \ 43 | 473 | 19 (0)] 00:00:01 |
[* 11 | FILTER \ \ | \ \ \
[* 12 | TABLE ACCESS BY INDEX ROWID | T TABLESPACES | 1| 13 | 1 (0)] 00:00:01 |
[* 13 | INDEX UNIQUE SCAN | T TABLESPACE PK | 1| \ 0 (0] 00:00:01 |

NO_CARTESIAN

TEVE: NO_CARTESIAN([EIHR] <3 1> [<F 2> ..))
iR B LA A 5 e e R AR LR B

HELLODBA. COM>exec sql explain(’ select /#+ QB _NAME (M) FULL(D) NO CARTESIAN(D) */t.owner, t.table name

i.owner, i.index name, d.* from t datafiles d, t constraints c, t tables t, t indexes i where
t. tablespace name=d. tablespace name and c.owner=t.owner and c. table name=t. table name and c.r owner =

i.owner and c.r constraint name = i.index name and d.file id = :id’, ’BASIC’);

| Id | Operation

| 0 | SELECT STATEMENT \

| 1| NESTED LOOPS \

| 2| HASH JOIN \

| 3| NESTED LOOPS \

| 4 | TABLE ACCESS BY INDEX ROWID| T CONSTRAINTS \

| 5| INDEX FULL SCAN | T _CONSTRAINTS IDX4

| 6 | TABLE ACCESS BY INDEX ROWID| T TABLES \

| 7] INDEX UNIQUE SCAN | T TABLES PK \

| 8| TABLE ACCESS FULL | T_DATAFILES \

| 9| INDEX UNIQUE SCAN | T INDEXES PK
ORDERED

jE3%: ORDERED

ik FERCAEs R R AE FROM T-A) J5 H BRI 36 AT 50 Bk 5
HELLODBA. COM>exec sql_explain (" SELECT /*+QB_NAME (M) ORDERED#*/ * from t_objects o, t_users u where
user id=:A and u.username = o.owner , BASIC’);

| Td | Operation
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| 0 | SELECT STATEMENT \ \
| 1| HASH JOIN \ \
| 2| TABLE ACCESS FULL | T_OBJECTS |
| 3| TABLE ACCESS BY INDEX ROWID| T_USERS \
| 4] INDEX UNIQUE SCAN | T USERS_PK |

PX JOIN_FILTER
iB3E: PX_JOIN_FILTER(<#>)
A R AR AL B IR AR BEAT G A5 SR S BR B FFAT Ik
HELLODBA. COM>exec sql explain(’ SELECT /#+ gb name (M) PX JOIN FILTER(t) */# FROM t tables t,
t datafiles d WHERE t. tablespace name(+) = d.tablespace name’, ’TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT | | 1791 |  627K] 31 (4)| 00:00:01 |
[* 1 | HASH JOIN OUTER | | 1791 |  627K]| 31 (4)| 00:00:01 |
| 2| TABLE ACCESS FULL| T DATAFILES | 6| 708 | 3 (0)] 00:00:01 |
[* 3 | TABLE ACCESS FULL| T TABLES | 2388 | 562K| 28  (4)] 00:00:01 |

NO_PX_JOIN_FILTER
iB7%L: NO_PX_JOIN_FILTER(<F>)
R ZE LRGSR A AL B SR AR BTG A5 AR QIR B AT Ik
HELLODBA. COM>exec sql explain(’ SELECT /*+ gb name (M) NO PX JOIN FILTER(t) */t.owner, d.file id FROM
t tables t, t datafiles d WHERE t. tablespace name(+) = d.tablespace name’, ’TYPICAL OUTLINE’);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT \ [ 1791 | 59103 | 19 (6] 00:00:01 |
[* 1 | HASH JOIN OUTER \ [ 1791 | 59103 | 19 (6] 00:00:01 |
| 2| TABLE ACCESS FULL | T DATAFILES \ 6 | 114 | 3 (0)] 00:00:01 |
[ 3] VIEW | index$_join$_001 | 2388 | 33432 | 16 (7] 00:00:01 |
[* 4 |  HASH JOIN \ | \ | | \
[* 5 | INDEX FAST FULL SCAN| T TABLES IDX3 | 2388 | 33432 | 9  (0)] 00:00:01 |
| 6 | INDEX FAST FULL SCAN| T TABLES IDX1 | 2388 | 33432 | 10 (0)] 00:00:01 |
NL_S]

TV NL_SI([< Ay BRs>])

IR AR AL ZL R EIH R OCHK.

HELLODBA. COM>exec sql explain(’ select * from t tables t where exists (select /*+nl sj*/1 from t objects
o where t.owner=o.owner)’, 'BASIC’);

| Id | Operation | Name |

SELECT STATEMENT \ |
NESTED LOOPS SEMI | \
TABLE ACCESS FULL | T TABLES |
PARTITION HASH ITERATOR| |

|

\
\
\
\
| INDEX RANGE SCAN | T_OBJECTS_IDX PART

HASH_S]
TEVE: HASH_SI([< T & ifER>])
IR SRR A S A - OB,
HELLODBA. COM>exec sql explain(’ select * from t tables t where exists (select /*thash sj*/1 from t users
u where t.owner=u.username)’ , ’BASIC’);
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| Id | Operation | Name

0 | SELECT STATEMENT \ |
1 | HASH JOIN RIGHT SEMI| |
2 | INDEX FULL SCAN | T_USERS_UK |
3 | TABLE ACCESS FULL | T TABLES |

MERGE_S]

18v: MERGE_SJ([< T A ] H>])

DT RN R R AL TR SN

HELLODBA. COM>exec sql explain(’ select * from t tables t where exists (select /*+merge sj*/1 from
t objects o where t.owner=o.owner)’, 'BASIC’);

| Id | Operation | Name |

| 0 | SELECT STATEMENT \ |

| 1| MERGE JOIN SEMI \ \

| 2| TABLE ACCESS BY INDEX ROWID | T TABLES \

| 3] INDEX FULL SCAN | T TABLES IDX1 |

| 4| SORT UNIQUE \ \

| 5| BITMAP CONVERSION TO ROWIDS | \

| 6 | BITMAP INDEX FAST FULL SCAN| T_OBJECTS_IDX4 |
NO_SEMIJOIN

iE3E: NO_SEMUOIN([< T A if1He>])

ik : 2R IR AR Y 2 o0k,

HELLODBA. COM>exec sql explain(’ select * from t tables t where exists (select /#+NO SEMIJOIN#/1 from

t objects o where t.owner=o.owner)’, 'BASIC’);

| Id | Operation | Name |

| 0 | SELECT STATEMENT \ |

| 1| FILTER | |

| 2| TABLE ACCESS FULL | T TABLES |

| 3| BITMAP CONVERSION TO ROWIDS| |

| 4 | BITMAP INDEX SINGLE VALUE | T OBJECTS IDX4 |
SEMIJOIN

Bk SEMIOIN([< T & He>])

iR FRR A AR A O, ORIy e k28 B ke

HELLODBA. COM>exec sql explain(’ select * from t tables t where exists (select /#+SEMIJOIN%/1 from
t objects o where t.owner=o.owner)’, 'BASIC’);

| Id | Operation | Name \

| 0 | SELECT STATEMENT | |
| 1| HASH JOIN SEMI | |
| 2| TABLE ACCESS FULL | T TABLES \
| 3| BITMAP CONVERSION TO ROWIDS | \
| 4| BITMAP INDEX FAST FULL SCAN| T_OBJECTS_IDX4 |

SEMIJOIN_DRIVER
E75: SEMIOIN_DRIVER([< T #]Hes])
HR : FR AL B 15 A5 FH A S DGR R Y G B 45 SR, S IR B MR 1 A5

HELLODBA. COM>exec sql explain(’ SELECT /#+ SEMIJOIN DRIVER(@invl) */* FROM t datafiles d where

24

HIR N #E: http://www.HelloDBA.com



Oracle = PERE sQL 1% HHT: Oracle sQL Ak 5 AT H AR AR

e THE

tablespace name = ANY (select /#+ gb name(invl) */ tablespace name from t tablespaces ts) and file id =

ANY (select /#+ gb name (inv2) */user id from t users u)’, 'BASIC);

| Td | Operation | Name |
| 0 | SELECT STATEMENT \ \
| 1| NESTED LOOPS \ \
| 2| NESTED LOOPS \ \
| 3| TABLE ACCESS FULL| T DATAFILES \
| 4] INDEX UNIQUE SCAN| T_TABLESPACE_PK |
| 5| INDEX UNIQUE SCAN | T USERS PK |

SWAP_JOIN_INPUTS
1B SWAP_JOIN_INPUTS([<@E#IER>] <& 1> [<F 2> ..])
IR FBIRRAL AR OV A e 3R (1) RE A SRR S N Y o
HELLODBA. COM>exec sql_explain(’ select /*+ leading(t) SWAP_JOIN INPUTS (o) */* from t_tables t, t_objects

o where t.owner=o.owner and t.table name=o.object name’,” BASIC OUTLINE COST’) ;
Plan hash value: 2796668393

| Td | Operation | Name | Cost (%CPU) |
| 0 | SELECT STATEMENT | [ 696 (3]
| 1| HASH JOIN \ | 6% (3]
| 2| TABLE ACCESS FULL| T_OBJECTS | 297 (3)|
| 3| TABLE ACCESS FULL| T TABLES | 28 (4]

NO_SWAP_JOIN_INPUTS

1By: NO_SWAP_JOIN_INPUTS([<@EX #1ER>] < 1> [<F 2> ...])

IR 2B IEARAL 2% S0 VR AT H 3R (WG A SRR S N Y o
il (11.2.0.0) :
HELLODBA. COM>exec sql_explain(’ select /*+NO_SWAP_JOIN_ INPUTS (t@inv)*/distinct object name from

t_objects o where object name not in (select /#+qb_name (inv)*/table name from t_ tables t)’, ’TYPICAL

OUTLINE’) ;

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ | 2691 | 120K]| | 320 (6)| 00:00:04 |
| 1| HASH UNIQUE \ | 2691 |  120K]| | 320 (6)| 00:00:04 |
[* 2 | HASH JOIN ANTI SNA | | 67645 | 3038K| 2608K| 309 (2)| 00:00:04 |
| 3] INDEX FAST FULL SCAN| T_OBJECTS_IDX8 | 72116 | 1760K| | 185 (2)] 00:00:02 |
| 4 | INDEX FAST FULL SCAN| T TABLES PK | 2696 | 56616 | \ 5 (0)| 00:00:01 |

FZEH A fE

QB_NAME
T QB_NAME(<H B F R 8 >)
IR : ZSER N FTIE BRI AR IRAF, AR IR AT DU T H AR R ) A s o, FR e ST

FEALE; ARSI IR IR O @<bniliff> i3 < R4 >@<hnilfif>

HELLODBA. COM>exec sql_explain(’ select /#+full (@INV U@INV)*/* from t_tables t where exists (select
/*+qb_name (inv)*/1 from t users u where user id = :A)’, ’'BASIC OUTLINE’);

Outline Data

/%+

BEGIN_OUTLINE DATA

HIR N #E: http://www.HelloDBA.com
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OUTLINE (@”SEL$1”)
OUTLINE (@"INV")
OUTLINE LEAF (@”SEL$1”)

END OUTLINE DATA
*/

DB_VERSION

1EV%: DB_VERSION(<H 4 2 FiA<>)

Wk IXROZ R — NIRRT, 8 B AR AT RIS  EAR R R AR .
BT et E A% (anhh 11.2.0.1 3] 11.2.0.2) T4 1K) saL Al @ .

TEATAT AT TR O 50 A RE B 2Z 3R
IGNORE_OPTIM_EMBEDDED_HINTS

1572 IGNORE_OPTIM_EMBEDDED_HINTS

ik: IR ZAEATE sQL iBA) S H R ————18% A TAEMEE. saL ILEC B 5
etk 255 Bh AR ;

HELLODBA. COM>exec sql explain(’ SELECT /*+ FULL(0) IGNORE OPTIM EMBEDDED HINTS */ * FROM t objects o

where object id<:A’, ’TYPICAL OUTLINE’);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT \ | 2379 |  283K| 10 (0)] 00:00:01 |
| 1| TABLE ACCESS BY INDEX ROWID| T OBJECTS | 2379 |  283K| 10 (0)| 00:00:01 |
[* 2 | INDEX RANGE SCAN | T OBJECTS_PK | 428 | \ 2 (0)] 00:00:01 |

IGNORE_WHERE_CLAUSE

1575 IGNORE_WHERE_CLAUSE

IR ZER S FE S B E R 2 E eI AR . £V 2 WA 5 (ng)
ARFE A, WEAR RN IR A PR RN . EREEILT, Oracle AR —Le4&RHAEH,
I 2 R EUE SRR R AL

HELLODBA. COM>exec sql_explain (" SELECT /*+ full (0) IGNORE WHERE CLAUSE full (u)*/ COUNT (*) from t_objects

0, t users u where o.object id=:A and u.user id=:B and o. owner=u.username’, ’BASIC’);

| Id | Operation | Name |
| 0 | SELECT STATEMENT \ \
| 1| SORT AGGREGATE \ \
| 2| NESTED LOOPS \ \
| 3] TABLE ACCESS BY INDEX ROWID| T USERS \
| 4 | INDEX UNIQUE SCAN | T_USERS_PK |
| 5| TABLE ACCESS FULL | T _OBJECTS |

NO_ACCESS
TEi%: NO_ACCESS([EifyH] <L/ >)
IR RRRACIAE D PT A AW, SRV EE. ez ERIRET, R
XHZAE R A (&9 .
HELLODBA. COM>exec sql explain(’ SELECT /#+ gb name (M) no merge(v) */* FROM t tables t, v objects sys v
WHERE t.owner =v.owner and t.table name = v.object name AND v.status = :A’, ’TYPICAL OUTLINE);

| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 15643 | 5560K| 325  (3)| 00:00:04 |
[* 1 | HASH JOIN | | 15643 | 5560K| 325  (3)| 00:00:04 |
| 2| TABLE ACCESS FULL | T TABLES | 2696 | 634K| 28  (4)| 00:00:01 |
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VIEW | V_OBJECTS_SYS | 15643 | 1878K| 296

| 3|
[ 4 | TABLE ACCESS FULL| T OBJECTS | 15643 | 855K 296

TE#: P

(3)] 00:00:03 |
(3)| 00:00:03 |

Outline Data

/%+
BEGIN OUTLINE DATA
NO_ACCESS (8"M” "V”"@"M")
FULL (@)W “T7@"\")
OUTLINE (@"M”)
OUTLINE LEAF (@"M”)
END_OUTLINE_DATA

*/

OPTIMIZER_FEATURES_ENABLE

#i%: OPTIMIZER_FEATURES_ENABLE(</fiA 5 >)

ik R A R RAS R . B S8 — P CRGS IR, REAMRRCARTT
TRERIRRAS S HAME, (HEEA L#GZ A EARAR . DEFAULT R 4T RS ERME

HELLODBA. COM>alter session set OPTIMIZER FEATURES ENABLE="10.2. 0.4  ;

Session altered.

HELLODBA. COM>exec sql_explain(’ SELECT /*+OPTIMIZER FEATURES_ENABLE (DEFAULT)*/ * from t_users’, BASIC

OUTLINE’, FALSE) ;

/%+
BEGIN OUTLINE DATA
IGNORE_OPTIM EMBEDDED HINTS
OPTIMIZER_FEATURES_ENABLE(’ 11.2.0.1’)

END OUTLINE DATA
*/
OPT_PARAM
iBE: OPT_PARAM(<IRLZ 3> 1)
ik: wEZEA IR SE

HELLODBA. COM>exec sql explain(’ SELECT /*+QB NAME (M) OPT PARAM(’’ optimizer index cost adj’’ 60)*/ * from

t users u where user id<:A’,  BASIC OUTLINE);

/%+

END_OUTLINE DATA
*/
OUTLINE

TEVE: OUTLINE([<@ZE I H>])

ik v BB IR R BEET R AL RS AT R D0 IR P ) 0 i S5
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LB =4 LR
OUTLINE_LEAF
18¥: OUTLINE_LEAF([<@Er ) Ht>])
IR : A PR SIBEE T A T RORAS O — S A A AL
A CRUR R, MR 5 m ) 2 S E S i S L E A RS ) -
HELLODBA. COM>exec sql explain(’ SELECT /#+ gb name (M) OUTLINE LEAF(@M) #*/* FROM t tables t
v_objects sys v WHERE t.owner =v.owner and t.table name = v.object name AND v.status = :A’, ’TYPICAL

OUTLINE’ ) ;

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 15643 | 5560K| 325  (3)] 00:00:04 |
[% 1 | HASH JOIN \ | 15643 | 5560K| 325  (3)] 00:00:04 |
| 2| TABLE ACCESS FULL | T TABLES | 2696 | 634K| 28  (4)| 00:00:01 |
| 3| VIEW | V_OBJECTS SYS | 15643 | 1878K| 296  (3)| 00:00:03 |
[ 4 | TABLE ACCESS FULL| T OBJECTS | 15643 | 855K| 296  (3)| 00:00:03 |

RBO_OUTLINE
1E3%: RBO_OUTLINE
k. FeonA AR ar 3 T RN N A P 2 A
% W, RULE #&7R

B PR IET
ANTIJOIN

1B ANTHOIN([< T & HL>])

ik R E E AP RR S FE R RRMSOEE (IS B O im £ —MpoC Ik
FEO #E WRSSRHIETER T, WATEES IR E T RPbRR;

HELLODBA. COM>exec sql explain(’ select /#+antijoin(@inv)#*/* from t tables t where not exists (select
/#+qb_name (inv) */1 from t_users u where t.owner=u.username)’, ’BASIC OUTLINE’)

| Td | Operation | Name \

0 | SELECT STATEMENT | \
1 | NESTED LOOPS ANTI | \
2 | TABLE ACCESS FULL| T TABLES |
3

|
|
|
| INDEX UNIQUE SCAN| T USERS UK |

COALESCE_SQ
iB75: COALESCE_SQ([<@&E i Ht>])
ik RIS HAT T E WG IF
HELLODBA. COM>begin
2 sql_explain (" SELECT /*+qb_name (mn) COALESCE SQ(@SUB1) COALESCE SQ(@SUB2) */d.* FROM t_datafiles d

3 where exists(select /*+qb name(subl)*/1 from t tablespaces ts
where . tablespace name=ts. tablespace name and ts.block size=:A)

4 and exists(select /*+qb name (sub2)*/1 from t tablespaces ts where
d. tablespace name=ts. tablespace name)’,

5 >BASIC OUTLINE PREDICATE’) ;

6 end;

7/

Plan hash value: 3571377291

| 1d | Operation | Name |

| 0 | SELECT STATEMENT | \
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1 | HASH JOIN SEMI | \
2 | TABLE ACCESS FULL| T DATAFILES |
3 |  TABLE ACCESS FULL| T_TABLESPACES |

NO_COALESCE_SQ
157%: NO_COALESCE_SQ([<@ & ] H>])
ik bR AT T E WA I

HELLODBA. COM>begin

e THE

2 sql explain (" SELECT /*+qb name (mn) NO COALESCE SQ(@SUB1) NO COALESCE SQ(@SUB2)*/d.* FROM

t_datafiles d

3 where exists(select /*+gb name (subl)#*/1 from t tablespaces ts where
d. tablespace name=ts. tablespace name and ts.block size=:A)
4 and exists(select /*+qb name (sub2)*/1 from t tablespaces ts where
d. tablespace name=ts. tablespace name)’,
5 ’BASIC OUTLINE PREDICATE’) ;
6 end;
T/
Plan hash value: 3088377872
| Id | Operation | Name |
| 0 | SELECT STATEMENT \ \
[* 1 | HASH JOIN SEMI | \
| 2| NESTED LOOPS SEMI | |
[ 3| TABLE ACCESS FULL| T DATAFILES \
[* 4 | INDEX UNIQUE SCAN| T_TABLESPACE PK |
[* 5 | TABLE ACCESS FULL | T TABLESPACES |

ELIMINATE_JOIN
iB3E: ELIMINATE_JOIN([<@ T H1Ht>] <#>)
IR TR AR AT T PR FE A AR A

HELLODBA. COM>exec sql_explain(’ SELECT /*+ELIMINATE_JOIN(TS)*/t.* FROM t_tables t, t_tablespaces ts

where t.tablespace name=ts. tablespace name’,’ TYPICAL OUTLINE’);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
| 0 | SELECT STATEMENT | | 1842 |  334K| 6 (0)] 00:00:07 |
[* 1 | TABLE ACCESS FULL| T TABLES | 1842 |  334K| 6 (0)] 00:00:07 |

NO_ELIMINATE_JOIN
iEy%: NO_ELIMINATE_JOIN([<@E i H>] <3>)
TR . 2RI R BEAT T B A B A A 1 e ik

HELLODBA. COM>exec sql explain(’ SELECT /#+NO ELIMINATE JOIN(TS)#*/t.* FROM t tables t,

where t.tablespace name=ts. tablespace name’,’ TYPICAL OUTLINE’);

t_tablespaces ts

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 1842 | 379K| 142  (1)| 00:00:01 |
| 1| NESTED LOOPS | | 1842 | 379K| 142  (1)| 00:00:01 |
[* 2 | TABLE ACCESS FULL| T TABLES | 1842 | 366K| 142  (1)| 00:00:01 |
[* 3 | INDEX UNIQUE SCAN| T TABLESPACE PK | 1] 7 | 0 (0)| 00:00:01 |

ELIMINATE_OBY
iBvE: ELIMINATE_OBY([<@Z i H>] <#>)
iR RN 24T VH BR ORDER BY )£ 1) 4% 46
e
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HELLODBA. COM>exec sql explain(’ select /*+qb name (m) ELIMINATE OBY (@inv)*/count (password) from (select
/*+qb_name (inv) */* from t_users order by user id)’, ’TYPICAL OUTLINE) ;

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT | \ 1] 17 | 19  (0)| 00:00:01 |
| 1| SORT AGGREGATE | \ 1| 17 | \ \
| 2| TABLE ACCESS FULL| T USERS | 43 | 731 | 19 (0)] 00:00:01 |

NO_ELIMINATE_OBY
1B75: NO_ELIMINATE_OBY([<@ & if)Hi>] <3£>)
iR BB 24TV BR ORDER BY [ £ 1f) 4% 46
HELLODBA. COM>exec sql explain(’ select /#+qb name(m) NO ELIMINATE OBY (@inv)*/count (password) from
(select /*+qb_name (inv)*/* from t users order by user id)’, ’TYPICAL OUTLINE’);

| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT \ \ 1] 17 | 4 (0)] 00:00:01 |
| 1| SORT AGGREGATE | \ 1] 17 | \ |
| 2| VIEW \ \ 43 | 731 | 4 (0)] 00:00:01 |
| 3| TABLE ACCESS BY INDEX ROWID| T_USERS \ 43 | 3698 | 4 (0)] 00:00:01 |
| 4] INDEX FULL SCAN | T_USERS_PK | 43 | \ 1 (0)] 00:00:01 |

EXPAND_GSET_TO_UNION
1By EXPAND_GSET_TO_UNION([<@ & #]Hk>])
R BRSBTS S HENES,
HELLODBA. COM>exec sql explain(’ select /#+EXPAND GSET TO UNION REWRITE#*/owner, status,

count (object name) from t objects group by owner, rollup(status)’, ’TYPICAL OUTLINE’) ;
Plan hash value: 1905288239

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT \ \ 54 | 1890 | 333  (1)] 00:00:02 |
| 1| VIEW \ \ 54 | 1890 | 333 (1)] 00:00:02 |
| 2| UNION-ALL | | | \ \ |
| 3| SORT GROUP BY NOSORT \ \ 32 | 832 | 322 (1) 00:00:02 |
| 4 | INDEX FULL SCAN | T _OBJECTS_IDX1 | 47585 | 1208K| 322  (1)| 00:00:02 |
| 5| MAT_VIEW REWRITE ACCESS FULL| MV_OBJECTS GP | 22 | 242 | 11 (0)] 00:00:01 |

NO_EXPAND_GSET_TO_UNION
iB7%L: NO_EXPAND_GSET_TO_UNION([<@ £ i Hk>])
iR BB HE R TR S HENES,
e
HELLODBA. COM>exec sql explain(’ select /*+NO EXPAND GSET TO UNION REWRITE*/owner, status,
count (object name) from t objects group by owner, rollup(status)’, ’TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT \ \ 32 | 416 | 322 (1) 00:00:02 |
| 1| SORT GROUP BY ROLLUP| | 32 | 416 | 322 (1) 00:00:02 |
| 2| INDEX FULL SCAN | T_OBJECTS_IDX1 | 47585 | 604K| 322  (1)| 00:00:02 |

EXPAND_TABLE
iB7E: EXPAND_TABLE([<@ETifjHR>] <F>)
iR FRAR AR S F R 9K 4 X R A W AT e
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HELLODBA. COM>exec sql explain(’ select /*+EXPAND TABLE (o)*/* from t objects list o',  BASIC OUTLINE) ;

| 1d | Operation | Name \
| 0 | SELECT STATEMENT \ \
| 1| VIEW | VW_TE 1 \
| 2| UNION-ALL \ \
| 3] PARTITION LIST ALL | |
| 4| TABLE ACCESS FULL | T _OBJECTS_LIST |
| 5| PARTITION LIST SINGLE| \
| 6 | TABLE ACCESS FULL | T OBJECTS LIST |

NO_EXPAND_TABLE
1EE: NO_EXPAND TABLE([<@E#]He>] <3£>)
A AR LRSS FH 2R 9Kk 43 X R A W AT i

HELLODBA. COM>exec sql explain(’ select /*+NO EXPAND TABLE (o) */* from t objects list o',  BASIC OUTLINE);

| Td | Operation | Name |

| 0 | SELECT STATEMENT | \
| 1| PARTITION LIST ALL| \
| 2| TABLE ACCESS FULL| T_OBJECTS LIST |

STAR
1BEyk: STAR
iR iR RAHERE N (HRAR, 81D » XFEMEN, il RENHASZIN,
HELLODBA. COM>begin
2 sql explain(’ select /#+ QB NAME(Q) STAR OPTIMIZER FEATURES ENABLE(’8.1.7"7) %/

3 u.user_id, i.table type, t.degree, count(R CONSTRAINT NAME)

4 from t_constraints ¢, t tables t, t users u, t indexes i

5 where c. table name = t. table name and c. owner = t.owner

6 and c.r owner = u.username and c.constraint name = i.index name

7 and t.status = :A and u.default tablespace = :B and i.index type = :C
8 group by u.user id, i.table type, t.degree’

9 " TYPICAL OUTLINE’) ;

10 end;

11 /

Plan hash value: 2020912536

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

| 0 | SELECT STATEMENT \ | 13 | 1703 | 109 |
| 1| SORT GROUP BY \ | 13 | 1703 | 109 |
[* 2 | HASH JOIN \ \ 58 | 7598 | 101 |
| 3] NESTED LOOPS | \ 58 | 5626 | 83 |
| 4] NESTED LOOPS | | 58| 3248 | 25 |
[* 5 | TABLE ACCESS FULL | T USERS | 6 | 108 | 1|
| 6 | TABLE ACCESS BY INDEX ROWID| T CONSTRAINTS | 10 | 380 | 4 |
[* 7 | INDEX RANGE SCAN | T_CONSTRAINTS IDX4 | 59 | \ 2 |
[* 8 | TABLE ACCESS BY INDEX ROWID | T TABLES | 1] 41 | 1|
[* 9 | INDEX UNIQUE SCAN | T_TABLES_PK | 1] \ \
[* 10 | TABLE ACCESS FULL | T_INDEXES | 648 | 22032 | 17 |

STAR_TRANSFORMATION
TH¥%: STAR_TRANSFORMATION([<@ £ ) Ht>] [« 538 >] [SUBQUERIES(<ZEJE K 1> <43 2>[ <
YERER 3>..0)1)
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ik SRR R HEAT B

HELLODBA. COM>alter session set star transformation enabled=true;
Session altered.
HELLODBA. COM>exec sql_explain(’ select /#+ QB_NAME(Q) STAR TRANSFORMATION FACT (T) NO_FACT (TS)*/* from

t_tables t, t tablespaces ts, t users u where t.tablespace name=ts. tablespace name and
t. owner=u. username’ ,  TYPICAL OUTLINE’) ;

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT \ | 1840 | 691K| 1515 (1)| 00:00:07 |
[* 1 | HASH JOIN \ | 1840 | 691K| 1515 (1) | 00:00:07 |
| 2| TABLE ACCESS FULL | T TABLESPACES | 15 | 1425 | 11 (0)| 00:00:01 |
[* 3 | HASH JOIN \ | 1840 | 521K| 1503 (1) | 00:00:07 |
| 4 | TABLE ACCESS FULL | T _USERS | 43 | 3698 | 19  (0)] 00:00:01 |
| 5] TABLE ACCESS BY INDEX ROWID | T_TABLES | 1842 | 366K| 1484 (1)| 00:00:06 |
| 6 | BITMAP CONVERSION TO ROWIDS \ | \ \ \ |
| 7| BITMAP AND \ \ \ | \ |
| 8| BITMAP MERGE \ \ | | \ |
| 9| BITMAP KEY ITERATION \ | \ \ \ |
[ 10 | TABLE ACCESS FULL | T USERS | 43 | 3698 | 19  (0)| 00:00:01 |
[ 11 | BITMAP CONVERSION FROM ROWIDS | | \ \ \ \
[* 12 | INDEX RANGE SCAN | T TABLES_IDX1 | \ \ 1 (0)] 00:00:01 |
| 13 | BITMAP MERGE \ \ \ | \ \
| 14 | BITMAP KEY ITERATION \ | \ \ \ |
| 15 | TABLE ACCESS FULL | T TABLESPACES | 15 | 1425 | 11 (0)| 00:00:01 |
| 16 | BITMAP CONVERSION FROM ROWIDS | | \ \ \ \
[* 17 | INDEX RANGE SCAN | T TABLES IDX3 | \ \ 1 (0)] 00:00:01 |

NO_STAR_TRANSFORMATION
1EE: NO_STAR_TRANSFORMATION([<@ 2 ] Hk>])
iR 2B A AT B A
HELLODBA. COM>exec sql_explain(’ select /*+ QB NAME(Q) NO STAR TRANSFORMATION (@Q)*/* from t_ tables t,
t tablespaces ts, t users u where t.tablespace name=ts. tablespace name and t.owner=u.username’ ,’ TYPICAL

OUTLINE’ ) ;

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT \ | 1840 | 691K| 173  (2)] 00:00:01 |
[* 1 | HASH JOIN \ | 1840 | 691K| 173  (2)] 00:00:01 |
| 2| TABLE ACCESS FULL | T_TABLESPACES | 15 | 1425 | 11 (0)] 00:00:01 |
[* 3 | HASH JOIN \ | 1840 | 521K| 161 (1) ] 00:00:01 |
| 4 | TABLE ACCESS FULL| T_USERS \ 43 | 3698 | 19  (0)] 00:00:01 |
[* 5 | TABLE ACCESS FULL| T TABLES | 1842 | 366K| 142 (1) | 00:00:01 |

FACT

% FACT([<@AXifiH>] <3&>)
iR FERR AR E AT R AR, SRR e RIE LR
I, STAR_TRANSFORMATION 7547

NO_FACT
W% NO_FACT([<@ T i H>] <3R>)
iR : RS AEREAT B B T, 2B R AR e R AE SR
U, STAR_TRANSFORMATION 745

FACTORIZE_]JOIN

iEy%: FACTORIZE_JOIN(<EIEEE>(<R>@<FHH 1> <R>@< T HI 2>[ <R>@<FE M 3> ...]))
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ik : A #5K: UNION/UNION-ALL 25 if] 1 1 A i) & A — AN B 5
HELLODBA. COM>begin
2 sql_explain(
3 select /*+ FACTORIZE JOIN(@SET$1(0@SB1 0@SB2)) qb name (sbl) */ u.username, u.created
0.object name from t objects o, t users u
4 where o.owner=u. username and u. lock_date=:A
5 union all
6 select /*+ gb name(sb2) */ u.username, u.created, o.object name from t objects o, t users u
7 where o. owner=u. username and u. lock date=:B’
8 " TYPICAL OUTLINE’) ;
9 end;
10 /
| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
| 0 | SELECT STATEMENT \ | 81522 | 5891K| 193  (3)| 00:00:02 |
[* 1 | HASH JOIN \ | 81522 | 5891K| 193  (3)| 00:00:02 |
| 2| VIEW | VW_JF_SET$A6672D85 | 26 | 1118 | 6 (0] 00:00:01 |
| 3]  UNION-ALL \ \ \ \ | \
[* 4 | TABLE ACCESS FULL | T USERS | 13 ] 325 | 3 (0)] 00:00:01 |
|* 5 | TABLE ACCESS FULL | T USERS | 13 ] 325 | 3 (0)] 00:00:01 |
| 6| INDEX FAST FULL SCAN| T_OBJECTS_IDX8 | 72116 | 2183K| 185 (2)| 00:00:02 |
NO_FACTORIZE_JOIN
iE75: NO_FACTORIZE_JOIN(<HHE 4 >)
IR : 22 IR AL 3555 UNION/UNION-ALL 25 i 1 21 & 9 v — A IR I
HELLODBA. COM>begin
2 sql explain (
3 select /*+ NO FACTORIZE JOIN(@SET$1) gb name(sbl) */ u.username, u.created, o.object name
from t objects o, t users u
4 where o.owner=u. username and u. lock date=:A
5 union all
6 select /#+ gb name(sb2) */ u.username, u.created, o.object name from t objects o, t users u
7 where o. owner=u. username and u. lock date=:B’
8 > TYPICAL OUTLINE’) ;
9 end;
10 /
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 81522 | 4458K| 379 (52)| 00:00:04 |
[ 1| UNION-ALL | \ | \ \ |
[* 2 | HASH JOIN | | 40761 | 2229K| 190 (3)| 00:00:02 |
[* 3 | TABLE ACCESS FULL | T USERS \ 13 | 325 | 3 (0)] 00:00:01 |
| 4| INDEX FAST FULL SCAN| T_OBJECTS_IDX8 | 72116 | 2183K| 185 (2)| 00:00:02 |
[* 5 | HASH JOIN | | 40761 | 2229K| 190 (3)| 00:00:02 |
[% 6 | TABLE ACCESS FULL | T_USERS \ 13 ] 325 | 3 (0)| 00:00:01 |
| 7| INDEX FAST FULL SCAN| T_OBJECTS_IDX8 | 72116 | 2183K| 185 (2)| 00:00:02 |
MATERIALIZE
iHy%: MATERIALIZE
IR FRIRRAL BB N IR B S AR A ———— A7 i R b 2 ) T R A 2

HELLODBA. COM>exec sql explain( with v as (select /#+ MATERIALIZE gb name (wv) */* from t objects o where
object_id<:A) select count (%) from v, ’BASIC OUTLINE);

| Id | Operation | Name
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| SELECT STATEMENT \ \
| TEMP TABLE TRANSFORMATION | \
|  LOAD AS SELECT | SYS_TEMP_0FD9D6601 F201F06C |
\ TABLE ACCESS FULL | T OBJECTS \
| SORT AGGREGATE \ \
\ VIEW \ \
\ TABLE ACCESS FULL | SYS_TEMP_0FD9D6601 F201F06C |

D U W N O

INLINE
18y INLINE
ik 2R IR A PO D B s iA Ak

HELLODBA. COM>alter session set ~ with subquery =materialize;
Session altered.

HELLODBA. COM>exec sql explain(’ with v as (select /#+ INLINE gb name(wv) */* from t objects o where
object_id<:A) selectcount (*¥) from v’, ’BASIC OUTLINE);

| Td | Operation | Name |

| 0 | SELECT STATEMENT \ \
| 1| SORT AGGREGATE \ \
| 2| INDEX FAST FULL SCAN| T _OBJECTS_IDX8 |

MERGE
iEyk: MERGE([<@EHERL>] [<F>]) 8l MERGE([<FLE>] [<F&>])
ik: fRRRE AR EE M E AT & R
HELLODBA. COM>exec sql explain(’ select /#+ gb _name (M) merge(@inv) */* from t tables t, (select /*+

b name (inv)*/* from t objects o where object type = :A) v where t.owner=v.owner and
t. table name=v.object name’, ’BASIC OUTLINE);

| Td | Operation | Name |
| 0 | SELECT STATEMENT \ |
| 1| HASH JOIN \ |
| 2| TABLE ACCESS BY INDEX ROWID| T OBJECTS |
| 3| INDEX RANGE SCAN | T _OBJECTS_IDX7 |
| 4| TABLE ACCESS FULL | T TABLES |

NO_MERGE
iEyk: NO_MERGE([<@ A HL>] [<F>]) 8 NO_MERGE([<#LE>] [<F>])
d: 2RI RAER R T AR EE M 3T & R
HELLODBA. COM>exec sql explain(’ select /#+ gb _name (M) no merge(@inv) */* from t tables t, (select /*+

gb_name (inv) */* from t objects o where object type = :A) v where t.owner=v.owner and
t. table name=v.object name’, ’BASIC OUTLINE ) ;

| 1d | Operation | Name |
| 0 | SELECT STATEMENT | |
| 1| HASH JOIN | |
| 2| VIEW | |
| 3] TABLE ACCESS BY INDEX ROWID| T OBJECTS \
| 4| INDEX RANGE SCAN | T_OBJECTS_IDX7 |
| 5| TABLE ACCESS FULL | T_TABLES \
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NO_PRUNE_GSETS
5% NO_PRUNE_GSETS
ik AR BRSNS E o A A AT #8Y
HELLODBA. COM>exec sql explain(’ select /#+ gb name(m) */v.owner, v.table name, v.constraint type,
cns_cnt from (select /*+ NO PRUNE GSETS gb name(gv) */owner, table name, constraint type,

count (constraint name) cns cnt from t constraints c group by cube(owner, table name, constraint type))
v where v.owner = '’DEMO’’’,  BASIC OUTLINE’ ) ;

| Td | Operation | Name |

SELECT STATEMENT \
VIEW |
FILTER \
SORT GROUP BY |
GENERATE CUBE |
SORT GROUP BY |
TABLE ACCESS BY INDEX ROWID| T CONSTRAINTS

|
|
|
|
|
|
|
| INDEX RANGE SCAN | T_CONSTRAINTS IDX3

NO_QUERY_TRANSFORMATION

1H#y%: NO_QUERY_TRANSFORMATION
ik 2k — VIR R A

HELLODBA. COM>exec sql_explain(’ select /*+NO_QUERY TRANSFORMATION#/* from (select * from t_tables)’,
"BASIC) ;

| Td | Operation | Name \
| 0 | SELECT STATEMENT | |
| 1| VIEW \ \
| 2| TABLE ACCESS FULL| T TABLES |

OR_EXPAND
TEVE: OR_EXPAND([<@ & IH>] <> <FER 1> [« 2> ..])
iR FRRRAERA B0 R A
HELLODBA. COM>exec sql explain(’ select /*+OR EXPAND (0 created)*/* from t objects o where created = :A or
(owner = :B and object name=:C)’, ’TYPICAL OUTLINE’) ;

| 1d | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT \ | 32 | 3456 | 4 (0)] 00:00:05 |
| 1| CONCATENATION | \ \ \ |

| 2| TABLE ACCESS BY INDEX ROWID| T OBJECTS | 1] 108 | 3 (0)] 00:00:04 |
[* 3 | INDEX SKIP SCAN | T _OBJECTS_IDX1 | 1| | 2 (0)| 00:00:03 |
[* 4 | TABLE ACCESS BY INDEX ROWID| T OBJECTS | 31 | 3348 | 1 (0)] 00:00:02 |
[* 5 | INDEX RANGE SCAN | T _OBJECTS_IDX5 | 31 | | 1 (0)] 00:00:02 |

OUTER_JOIN_TO_INNER
iB7%L: OUTER_JOIN_TO_INNER([<@ R #IH>])
IR BRI R EAT B A i, R AP ORIBC L 4 N ORIk
HELLODBA. COM>exec sql _explain(’ select /#+qb_name (M) OUTER JOIN TO INNER(@M)*/ t.owner, u.user id from
t_tables t, t_users u where t.owner=u.username(+) and u.created < :A’, 'TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |

| 0 | SELECT STATEMENT | | 343 | 9947 | 4 (0)] 00:00:01 |
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| 1| NESTED LOOPS | | 343 | 9947 | 4 (0)] 00:00:01 |
| 2| TABLE ACCESS BY INDEX ROWID| T USERS | 2 | 44 | 2 (0)] 00:00:01 |
[* 3 | INDEX RANGE SCAN | T _USERS_IDX1 | 2 | \ 1 (0)| 00:00:01 |
[* 4 | INDEX RANGE SCAN | T TABLES IDX1 | 150 | 1050 | 1 (0)] 00:00:01 |

NO_OUTER_JOIN_TO_INNER
1#y%: NO_OUTER_JOIN_TO_INNER
R LA BT B A i, R AP ORIBC R 4 N ORIk
HELLODBA. COM>exec sql_explain(’ select /*+qb_name (M) NO_OUTER JOIN TO INNER*/ t.owner, u.user_id from
t tables t, t users u where t.owner=u.username(+) and u.created < :A’, ’TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT \ | 2696 | 78184 | 7 (15)] 00:00:01 |
[* 1 | FILTER \ | | | | |
[* 2 | HASH JOIN RIGHT OUTER| | 2696 | 78184 | 7 (15)] 00:00:01 |
| 3] TABLE ACCESS FULL | T USERS \ 31 | 682 | 3 (0)] 00:00:01 |
| 4 | INDEX FAST FULL SCAN| T TABLES IDX1 | 2696 | 18872 | 3 (0)] 00:00:01 |

ELIMINATE_OUTER_JOIN
iB7%: ELIMINATE_OUTER_JOIN([<@ X ] Hk>])
IR RN R AT AR A i, THBRAMRER (10g)
HELLODBA. COM>exec sql explain(’ select /#+qb name (M) ELIMINATE OUTER JOIN(@M)*/ t.owner, u.user id from
t_tables t, t_users u where t.owner=u.username(+) and u.created < :A’, 'TYPICAL OUTLINE’);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | | 103 | 2575 | 4 (0)] 00:00:01 |
| 1| NESTED LOOPS | [ 103 | 2575 | 4 (0)] 00:00:01 |
| 2| TABLE ACCESS BY INDEX ROWID| T USERS | 2 | 38 | 2 (0)] 00:00:01 |
[* 3 | INDEX RANGE SCAN | T USERS_IDX1 | 2 | \ 1 (0)] 00:00:01 |
[* 4 | INDEX RANGE SCAN | T_TABLES IDX1 | 48 | 288 | 1 (0)] 00:00:01 |

NO_ELIMINATE_OUTER_JOIN
1Bk NO_ELIMINATE_OUTER_JOIN
iR AR IEARA AR AT A e, TH RSN G (10g)
HELLODBA. COM>exec sql explain(’ select /*+qb_name (M) NO ELIMINATE OUTER JOIN(@M)*/ t.owner, u.user id
from t tables t, t users u where t.owner=u.username(+) and u. created < :A’, ’TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT \ | 2071 | 51775 | 13 (16) | 00:00:01 |
[%* 1 | FILTER \ | | \ \ \
[* 2 | HASH JOIN RIGHT OUTER | | 2071 | 51775 | 13 (16) | 00:00:01 |
| 3| VIEW | index$_join$ 002 | 43 | 817 | 6 (17)] 00:00:01 |
[* 4 | HASH JOIN \ | | \ \ \
[+ 5 | HASH JOIN | | | \ \ \
| 6 | INDEX FAST FULL SCAN| T USERS_IDXI | 43 | 817 | 1 (0)| 00:00:01 |
| 7] INDEX FAST FULL SCAN| T USERS PK | 43 | 817 | 1 (0)] 00:00:01 |
| 8| INDEX FAST FULL SCAN | T USERS UK | 43 | 817 | 1 (0)] 00:00:01 |
[ 9| INDEX FULL SCAN | T TABLES_IDX1 | 2071 | 12426 | 6 (0)] 00:00:01 |

PLACE_DISTINCT
iB3E: PLACE_DISTINCT
kR FERAL %34T DISTINCT Bt B &,

HELLODBA. COM>exec sql_explain(’ select /#+full (u) full(t) place distinct*/distinct t.tablespace name,
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u. account status from t tables t, t users u where t.owner=u.username’, 'BASIC OUTLINE’);

| 1d | Operation | Name \
| 0 | SELECT STATEMENT \ \
| 1 | HASH UNIQUE \ |
| 2| HASH JOIN \ |
| 3] TABLE ACCESS FULL | T USERS \
| 4] VIEW | VW_DTP_1B35BAOF |
| 5| HASH UNIQUE | |
| 6 | TABLE ACCESS FULL| T TABLES |

NO_PLACE_DISTINCT

TE¥E: NO_PLACE_DISTINCT
k. 221 L 28 HE4T DISTINCT Bt B &R #54,

HELLODBA. COM>exec sql explain(’ select /*+full(u) full(t) no place distinct*/distinct t.tablespace name,
u. account status from t tables t, t users u where t.owner=u.username’ , BASIC’);

| Id | Operation | Name

| 0 | SELECT STATEMENT \ \
| 1| HASH UNIQUE | |
| 2| HASH JOIN \ \
| 3] TABLE ACCESS FULL| T USERS |
| 4| TABLE ACCESS FULL| T TABLES |

PLACE_GROUP_BY

NO

iBy%: PLACE_GROUP_BY([<@E ) Hi>] (<> [<Ik ALK 4m 5 >])

ik FER AL ST GROUP BY L B 2 if) 54 46t ;

i

HELLODBA. COM>exec sql explain(’ SELECT /#+ gb name(m) place group by(@m (t@m) 10000) */owner

max (maxbytes) FROM t tables t, t datafiles d WHERE t. tablespace name = d. tablespace name GROUP BY
t. owner’, ’BASIC OUTLINE’);

Plan hash value: 1494419902

| Id | Operation | Name \
| 0 | SELECT STATEMENT | \
| 1| HASH GROUP BY | \
| 2| HASH JOIN | \
| 3| TABLE ACCESS FULL | T DATAFILES |
| 4] VIEW | VW_GBF_10000 |
| 5| HASH GROUP BY | \
| 6 | TABLE ACCESS FULL| T TABLES

PLACE_GROUP_BY
iB7%L: NO_PLACE_GROUP_BY([<@ & jH>] (<F>))
ik 2L AL 2347 GROUP BY it B £ if) i 40 ;

HELLODBA. COM>exec sql explain(’ SELECT /#+ gb name(m) no place group by(@m) */owner, max(maxbytes) FROM
t tables t, t datafiles d WHERE t. tablespace name = d.tablespace name GROUP BY t.owner’, ’BASIC
OUTLINE) ;

| 1d | Operation | Name |

| 0 | SELECT STATEMENT \ |
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| HASH GROUP BY |
| HASH JOIN |
\ TABLE ACCESS FULL
\ VIEW

\ HASH JOIN \
\
|

~N O U1 B W D

| T_DATAFILES
| index$_join$ 001

INDEX FAST FULL SCAN| T_TABLES_IDX3
INDEX FAST FULL SCAN| T_TABLES_IDX1

PRECOMPUTE_SUBQUERY
i8y%: PRECOMPUTE_SUBQUERY

TE#: P

ik RSP THE T A, RIS RN BT, X IR RS BB E WL

RIAEL.

Bl LR E AR T B W AT S RO THAT IR, HER T ORIBRAE) -

HELLODBA. COM>exec sql_explain(’ select /#+ PRECOMPUTE_SUBQUERY (@inv) */* from t_ tables t where status in
(select /#+qb_name (inv)*/status from t_indexes i where status is not null)’, ’TYPICAL’);

| Id | Operation | Name | Rows

| Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | |
[* 1]

* TABLE ACCESS FULL| T TABLES |

2070 | 412Kk 142  (1)| 00:00:01 |
2070 | 412K 142  (1)| 00:00:01 |

Predicate Information (identified by operation id) :

1 - filter ("STATUS"="N/A’ OR "STATUS”="UNUSABLE’ OR "STATUS"="VALID’)

PULL_PRED

iffiX: PULL_PRED([<@ & if1Ht>] <MLK> [<iF L E 1> ...])
ik T PEAL AR HL I r 1 52 2% 18R] S R 21 A B = o

HELLODBA. COM>begin

2 sql_explain (
3 SELECT /*+qb_name (outv) PULL_PRED (@0UTV V 2)*/ owner, table name, rownum
4 FROM
5 (SELECT /*+qb_name (inv) */t. owner, t.table name, t.last analyzed
6 FROM t_tables t, t datafiles d
7 WHERE t. tablespace name = d. tablespace name
8 AND (t.last analyzed) < (SELECT /#+gb_name (subql)*/ MAX(created) FROM t objects o)
9 AND (d.user_blocks) > (SELECT /*+qb_name (subq2)#*/ MAX (LEAF _BLOCKS) FROM t_indexes i)
10 ORDER BY 1
11 )v’,’ TYPICAL PREDICATE’) ;
12 end;
13 /
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
| 0 | SELECT STATEMENT | \ 92 | 4324 | 500 (1)] 00:00:02 |
| 1| count \ \ \ | | \
[* 2| VIEW | \ 92 | 4324 | 148  (3)] 00:00:01 |
| 3] SORT ORDER BY \ \ 92 | 4692 | 148  (3)] 00:00:01 |
| 4 | MERGE JOIN \ \ 92 | 4692 | 145 (2)] 00:00:01 |
| 5| TABLE ACCESS BY INDEX ROWID | T DATAFILES \ 14 | 168 | 2 (0)] 00:00:01 |
| 6 | INDEX FULL SCAN | T_DATAFILES_IDX1 | 14 | \ 1 (0)] 00:00:01 |
[* 7 | SORT JOIN \ \ 92 | 3588 | 143 (2)] 00:00:01 |
[* 8 | TABLE ACCESS FULL | T_TABLES \ 92 | 3588 | 142 (1)] 00:00:01 |
| 9| SORT AGGREGATE | \ 1] 8 | \ |
[ 10 | INDEX FULL SCAN (MIN/MAX) | T_OBJECTS_IDX5 | 47585 |  37IK]| 2 (0)] 00:00:01 |
| 11 | SORT AGGREGATE | \ 1] 3 | \ |
| 12 | TABLE ACCESS FULL | T_INDEXES | 5833 | 17499 | 352  (1)| 00:00:02 |
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Predicate Information (identified by operation id) :

2 — filter ("USER_BLOCKS”> (SELECT /*+ QB_NAME ("SUBQ2”") */ MAX("LEAF BLOCKS") FROM
”T_INDEXES” "I”))
7 — access (“T”. “TABLESPACE_NAME”="D". “TABLESPACE_NAME”)
filter (“T”. “TABLESPACE NAME”="D". “TABLESPACE NAME”)

TE#: P

8 — filter ("T”. “TABLESPACE_NAME” IS NOT NULL AND “T”.”LAST_ANALYZED”< (SELECT /#+ QB_NAME

(”SUBQ1”) */ MAX ("CREATED”) FROM “T_OBJECTS” “0”))
NO_PULL_PRED

iB75: NO_PULL_PRED([<@ & ifjHR>] <ML > [<iF A B 1> ...])

ik RO T I R AR 26 . R BCA TR IR IA AL, AR BT B AR 3R

HU A

HELLODBA. COM>begin

2 sql explain (

3 SELECT /*+qb_name (outv) NO_PULL_PRED(@OUTV V 2)*/ owner, table name, rownum

4 FROM

5 (SELECT /*+gb_name (inv) */t. owner, t.table name, t.last analyzed

6 FROM t_tables t

7 WHERE (t. last analyzed) < (SELECT /#+gb_name (subql)*/ MAX (created) FROM t objects o)

8 AND (t.sample_size) > (SELECT /*+qb_name (subq2)*/ MAX(sample_size) FROM t_indexes i)

9 AND owner like '’ A%

10 ORDER BY 1

11 )v’,  TYPICAL’) ;

12 end

13 /
| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
| 0 | SELECT STATEMENT \ \ 1] 43 | 357  (1)| 00:00:02 |
[ 1| couNt \ \ | | \ \
[* 2| VIEW | \ 1] 43 | 355 (1) 00:00:02 |
[* 3 | TABLE ACCESS BY INDEX ROWID| T TABLES \ 1] 35 | 3 (0)| 00:00:01 |
[* 4 | INDEX RANGE SCAN | T TABLES IDX1 | 2 | \ 2 (0)| 00:00:01 |
| 5| SORT AGGREGATE | \ 1| 3 | | |
| 6 | TABLE ACCESS FULL | T_INDEXES | 5833 | 17499 | 352 (1)| 00:00:02 |
| 7] SORT AGGREGATE | \ 1| 8 | | |
[ 8| INDEX FULL SCAN (MIN/MAX) | T OBJECTS_IDX5 | 47585 |  371K| 2 (0)| 00:00:01 |

Predicate Information (identified by operation id) :

2 — filter ("LAST_ANALYZED”< (SELECT /#+ QB_NAME (”SUBQ1”) */ MAX(”CREATED”) FROM
“T_OBJECTS” “0”))
3 - filter("T".”SAMPLE SIZE”> (SELECT /#+ QB_NAME (”"SUBQ2”) */ MAX(”SAMPLE SIZE”")
FROM “T_INDEXES” "I”))
4 - access ("0WNER” LIKE * A% )
filter ("OWNER” LIKE ’ A%’ )
OLD_PUSH_PRED

iByE: OLD_PUSH_PRED([<@ZE i Ht>] <HLIEI>)
k: FRR A A IH R BB A HEA R R
HELLODBA. COM> alter session set ~ OPTIMIZER COST BASED TRANSFORMATION =off:

Session altered.

HELLODBA. COM>exec sql_explain(’ SELECT /*+ NO_MERGE(v) OLD_PUSH_PRED (v) */# FROM t_tabl

v_objects sys v WHERE t.owner =v.owner(+) and t.table name = v.object name(+) AND t.tablespace name
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:A’, "BASIC PREDICATE’) ;

| Id | Operation | Name |
| 0 | SELECT STATEMENT \ \
| 1| NESTED LOOPS OUTER \ \
| 2| TABLE ACCESS BY INDEX ROWID | T TABLES \
[* 3| INDEX RANGE SCAN | T TABLES IDX3 \
| 4| PARTITION HASH SINGLE | \
[* 5 | VIEW PUSHED PREDICATE | V_OBJECTS_SYS \
| 6] TABLE ACCESS BY INDEX ROWID| T OBJECTS \
[* 7 | INDEX RANGE SCAN | T_OBJECTS_IDX PART |

PUSH_PRED
¥EyE: PUSH_PRED([<@A ) H>] <ML E> [<iF AN E 1> ...])
IR FRIRRAL B SCIIE TA HE N SRR Y
HELLODBA. COM>exec sql explain(’ SELECT /*+ NO MERGE (v) PUSH PRED(v) #*/* FROM t tables t, v objects sys v

WHERE t. owner =v.owner (+) and t.table name = v.object name (+) AND t. tablespace name = :A’, ’TYPICAL');
Plan hash value: 4224448473

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ | 2033 | 559K| 758  (1)| 00:00:04 |
| 1| NESTED LOOPS OUTER \ | 2033 | 559K| 758  (1)| 00:00:04 |
| 2| TABLE ACCESS BY INDEX ROWID | T TABLES | 184 | 37536 | 21 (0)| 00:00:01 |
[* 3 | INDEX RANGE SCAN | T _TABLES IDX3 | 184 | \ 1 (0)] 00:00:01 |
| 4| VIEW PUSHED PREDICATE | V_OBJECTS_SYS | 1| 78 | 4 (0)] 00:00:01 |
[* 5 | FILTER \ \ \ | | \
| 6 | TABLE ACCESS BY INDEX ROWID| T OBJECTS \ 1] 77 | 4 (0)] 00:00:01 |
[* 7 | INDEX RANGE SCAN | T OBJECTS IDX8 | 1| \ 3 (0)| 00:00:01 |

NO_PUSH_PRED
iB¥%: NO_PUSH_PRED([<@ A ifjBk>] <41 &>)
IR 2B IEARAL BRE SC IR T HE N SRR Y
HELLODBA. COM>exec sql explain(’ SELECT /#+ NO PUSH PRED(v) */# FROM t tables t, v objects sys v WHERE

t. owner =v.owner (+) and t.table name = v.object name(+) AND t.tablespace name = :A’, ’BASIC
PREDICATE’) ;

| Id | Operation | Name |
| 0 | SELECT STATEMENT \ |
| 1| NESTED LOOPS OUTER \ |
| 2| TABLE ACCESS BY INDEX ROWID| T TABLES |
[* 3| INDEX RANGE SCAN | T TABLES IDX3 |
| 4| TABLE ACCESS BY INDEX ROWID| T OBJECTS |
[* 5 | INDEX RANGE SCAN | T OBJECTS_ IDX8 |

Predicate Information (identified by operation id) :

3 — access ("T”. "TABLESPACE NAME”=:A)
5 — access ("OWNER” (+)="SYS’ AND “T”.”TABLE NAME”="OBJECT NAME” (+))
filter (“T”. “OWNER”="OWNER” (+))
PUSH_SUBQ
1By PUSH_SUBQ([< T & HlH>])
Hk: fa AR T SR BT Al 2 1
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e THE

HELLODBA. COM>exec sql explain(’ select /*+push subq(@inv)*/* from t objects o where created > (select

/*+qb_name (inv) */max (created) from t users)’, ’TYPICAL);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ | 3606 | 352K] 296 (3)] 00:00:03 |
|* 1 | TABLE ACCESS FULL | T_OBJECTS | 3606 | 352K| 295 (3)| 00:00:03 |
| 2| SORT AGGREGATE \ \ 1] 8 | | \
| 3| INDEX FULL SCAN (MIN/MAX)| T USERS_IDX1 | 1] 8 | 1 (0)] 00:00:01 |

Predicate Information (identified by operation id):

1 — filter ("CREATED”> (SELECT /#+ PUSH SUBQ QB NAME (“INV”) s/ MAX(”CREATED”)
FROM “T USERS” “T USERS”))

NO_PUSH_SUBQ
i35 NO_PUSH_SUBQ([< T A #He>])
k: 2R IR TE U B R AT VRS T &R

HELLODBA. COM>exec sql explain(’ select /*+no push subq(@inv)#*/* from t objects o where created > (select

/*+qb_name (inv) */max (created) from t users)’, ’TYPICAL);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ | 72116 | 7042K| 299  (4)| 00:00:03 |
|* 1| FILTER | \ | | | \
| 2| TABLE ACCESS FULL | T OBJECTS | 72116 | 7042K| 298  (4)| 00:00:03 |
| 3| SORT AGGREGATE \ \ 1] 8 | \ |
| 4] INDEX FULL SCAN (MIN/MAX) | T USERS_IDX1 | 1] 8 | 1 (0)] 00:00:01 |

Predicate Information (identified by operation id):

1 — filter ("CREATED”> (SELECT /#+ NO_PUSH SUBQ QB _NAME (”INV”) s/ MAX(”CREATED”)
FROM “T_USERS” “T_USERS”))
REWRITE

1B REWRITE([<@ X E>] <AL E>])
R FER AL B W B S et 3 A i AR B B

HELLODBA. COM>exec sql explain(’ select /#+qb name(m) rewrite(@m MV TABLES)*/ t.owner, t.table name from
t_tables t, t_objects o where t.owner = o.owner and t.table name = o.object name and o.object type =

>’ TABLE’’ and t. tablespace name is not null and created>:A’, ’TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 119 | 4284 | 7 (0)] 00:00:01 |

[* 1 | MAT_VIEW REWRITE ACCESS FULL| MV_TABLES | 119 | 4284 | 7 (0)] 00:00:01 |
NO_REWRITE

iBE: NO_REWRITE([<@EEif)H>))
IR A I EARAL AR A R P S S A A A A

HELLODBA. COM>exec sql explain(’ select /*+qb name(m) no rewrite (@m)*/t.owner, t.table name from t tables
t, t objects o where t.owner = o.owner and t.table name = o.object name and o.object type = '’ TABLE

and t.tablespace name is not null and created>:A’, ’TYPICAL OUTLINE);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
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| 0 | SELECT STATEMENT \ | 126 | 10458 | 64 (5)| 00:00:
| 1| NESTED LOOPS \ \

| 2| NESTED LOOPS \ | 126 | 10458 | 64 (5)| 00:00:
| 3| TABLE ACCESS BY INDEX ROWID | T_OBJECTS | 126 | 6048 | 58  (6)| 00:00:
| 4| BITMAP CONVERSION TO ROWIDS \ \ \ \

| 5| BITMAP AND | \ \ |

| 6 | BITMAP CONVERSION FROM ROWIDS | \ \ \

| 7] SORT ORDER BY \ \ \ \

[* 8 | INDEX RANGE SCAN | T_OBJECTS_IDX5 | 2523 | \ 3 (0)| 00:00:
| 9| BITMAP CONVERSION FROM ROWIDS | \ \ \

[ 10 | SORT ORDER BY \ \ \ \

[* 11 | INDEX RANGE SCAN | T _OBJECTS_IDX7 | 2523 | \ 25 (0)| 00:00
[* 12 | INDEX UNIQUE SCAN | T TABLES PK \ 1] \ 0 (0)] 00:00:
[* 13 |  TABLE ACCESS BY INDEX ROWID | T TABLES \ 1] 35 | 1 (0)] 00:00:

01

01
01

01

:01

01
01

NO_MULTIMV_REWRITE
H%: NO_MULTIMV_REWRITE
kR ZE S E R ES X 2 MBI S GRS RRVE)
HELLODBA. COM>create materialized view mv_objects sys enable query rewrite
2 as select * from t objects where owner = SYS’ ;

Materialized view created.

HELLODBA. COM>create materialized view mv_objects demo enable query rewrite
2 as select * from t objects where owner = DEMO’ ;

Materialized view created.

HELLODBA. COM>exec sql explain(’ select /*+ #*/% from t objects where owner in ('’SYS’’, ’’DEMO’’)’,
" BASIC ) ;

| Id | Operation | Name |

| 0 | SELECT STATEMENT \ \

| 1| VIEW \

| 2| UNION-ALL \ \

| 3] MAT_VIEW REWRITE ACCESS FULL| MV_OBJECTS_SYS

| 4] MAT_VIEW REWRITE ACCESS FULL| MV_OBJECTS_DEMO

HELLODBA. COM>exec sql_explain(’ select /*+ NO_MULTIMV_REWRITE */* from t objects where owner in
(’’SYS’’, '’DEMO’’)’, ’BASIC’):
Plan hash value: 3629755566

| Id | Operation | Name \

| 0 | SELECT STATEMENT | \
| 1| TABLE ACCESS FULL| T OBJECTS |

NO_BASETABLE_MULTIMV_REWRITE
15y%: NO_BASETABLE_MULTIMV_REWRITE
IR A IEARAL BRSO B L R R R R A B BRI RTE)
HELLODBA. COM>exec sql explain(’ select /#+ REWRITE */* from t objects where owner in (’’SYS'’,
"7 SYSTEM’)’, ’BASIC’);

| Id | Operation | Name
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| 0 | SELECT STATEMENT | |
| 1| VIEW \ \
| 2| UNION-ALL | \
| 3| MAT_VIEW REWRITE ACCESS FULL| MV_OBJECTS_SYS |
| 4|  TABLE ACCESS FULL | T_OBJECTS |

HELLODBA. COM>exec sql_explain(’ select /*+ REWRITE NO_BASETABLE MULTIMV_REWRITE */* from t objects where
owner in (’SYS’’, '’SYSTEM ’)’, ’BASIC’);

| Td | Operation | Name \

| 0 | SELECT STATEMENT | |
| 1| TABLE ACCESS FULL| T OBJECTS |

REWRITE_OR_ERROR
15y REWRITE_OR_ERROR
IR FERALA I TP E 5 O A AL B ) B, E S R IO R
HELLODBA. COM>explain plan for select /*+ REWRITE OR ERROR */* from t objects where owner in (’SYS’,
> SYSTEM' ) ;

explain plan for select /*+ REWRITE OR ERROR */* from t objects where owner in (' SYS’, ’SYSTEM )
*

ERROR at line 1:
ORA-30393: a query block in the statement did not rewrite
SET_TO_JOIN
iEyk: SET_TO_JOIN([<@T ifk>])
IR : AR AL BB HORE AR G R R Ry S R A A
HELLODBA. COM>exec sql explain(’ select /*+SET TO JOIN(@"SET$1”)*/ owner from t tables intersect select
owner from t objects’, ’TYPICAL OUTLINE ) ;

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT | \ 21 | 210 | 16 (75)| 00:00:17 |
| 1 | HASH UNIQUE \ \ 21 | 210 | 16 (75)| 00:00:17 |
[* 2 | HASH JOIN \ \ 17| 168M| 6 (34)] 00:00:06 |
| 3| INDEX FAST FULL SCAN | T_TABLES IDX1 | 2071 | 10355 | 2 (0)| 00:00:03 |
| 4 | BITMAP CONVERSION TO ROWIDS | | 47585 |  232K| 2 (0)| 00:00:03 |
| 5| BITMAP INDEX FULL SCAN | T_OBJECTS_IDX4 | | \ \ \

NO_SET_TO_JOIN
iEy%: NO_SET_TO_JOIN([<@EHH>])
PR AR IR ARA A B £ S R AR e 9 R IR A
HELLODBA. COM>exec sql explain(’ select /#+NO SET TO JOIN#/ owner from t tables intersect select owner
from t objects’, ’BASIC OUTLINE);

| 1d | Operation | Name |

| SELECT STATEMENT | \
|  INTERSECTION | |
| SORT UNIQUE NOSORT \ \
\ INDEX FULL SCAN | T TABLES IDX1 |
| SORT UNIQUE \ \
\ BITMAP CONVERSION TO ROWIDS | \
\ BITMAP INDEX FAST FULL SCAN| T OBJECTS IDX4 |
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TRANSFORM _DISTINCT_AGG
iE7E: TRANSFORM_DISTINCT AGG(<@ZE ifiH>)
k. TR 2S5 DISTINCT 24 of B 4

HELLODBA. COM>alter session set ~ optimizer distinct agg transform’=false;
Session altered.

HELLODBA. COM>exec sql explain(’ select /*+qb name (M) TRANSFORM DISTINCT AGG (@M)3*/owner,
avg(aveg row len), count(distinct table name) from t tables group by owner’, ’TYPICAL OUTLINE’);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0 | SELECT STATEMENT \ \ 18 | 900 | 29 (1) 00:00:01 |
| 1| HASH GROUP BY \ | 18 | 900 | 29 (7)) 00:00:01 |
| 2| VIEW | VW.DAG O | 2696 | 131K| 29  (7)| 00:00:01 |
[ 3| HASH GROUP BY | | 2696 | 83576 | 29  (7)| 00:00:01 |
| 4] TABLE ACCESS FULL| T TABLES | 2696 | 83576 | 27 (0)| 00:00:01 |

NO_TRANSFORM _DISTINCT _AGG
TE¥E: NO_TRANSFORM_DISTINCT _AGG
k. 25104k 285 DISTINCT BR4E iR B #

HELLODBA. COM>exec sql explain(’ select /*+NO TRANSFORM DISTINCT AGG#/owner, avg(avg row len),
count (distinct table name) from t tables group by owner’, ’TYPICAL OUTLINE’);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | \ 18 | 558 | 29  (7)| 00:00:01 |
| 1| SORT GROUP BY \ \ 18 | 558 | 29 (7| 00:00:01 |
| 2| TABLE ACCESS FULL| T TABLES | 2696 | 83576 | 27 (0)| 00:00:01 |

UNNEST
TEE: UNNEST([< T A ifiH>])
iR FRRRALEE X1 E T & WA T T Bl R iR E A R
HELLODBA. COM>exec sql explain(’ select /#+ UNNEST(@INV) #*/distinct object name from t objects o where
object name not in (select /#+gb name (inv)*/table name from t tables t)’, ’TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ | 2030 | 85260 | 344 (5)| 00:00:02 |

| 1 | HASH UNIQUE \ | 2030 | 85260 | 344 (5| 00:00:02 |

[* 2 | HASH JOIN RIGHT ANTI| | 44305 | 1817K| 335 (2)| 00:00:02 |

| 3| INDEX FULL SCAN | T_TABLES PK | 2071 | 37278 | 11 (0)] 00:00:01 |

| 4 | INDEX FULL SCAN | T _OBJECTS_IDX1 | 47585 | 1115K| 322  (1)| 00:00:02 |
NO_UNNEST

1B¥: NO_UNNEST([< T & #lH>])

iR 2R LA X 1R E T B AT T B R iR E A R

HELLODBA. COM>exec sql explain(’ select /#+ NO UNNEST(@INV) */distinct object name from t objects o where
object name not in (select /#+gb name (inv)#*/table name from t tables t)’, ’BASIC PREDICATE’);

| Id | Operation | Name |

0 | SELECT STATEMENT |
1 | HASH UNIQUE \
2 | |

* INDEX FULL SCAN

| \
| \
| T OBJECTS IDX1 |
44
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[* 3 | INDEX RANGE SCAN| T TABLES PK \

Predicate Information (identified by operation id) :

2 — filter ( NOT EXISTS (SELECT /*+ NO_UNNEST QB _NAME ("INV") */ 0
FROM “T_TABLES” "T” WHERE "TABLE_NAME"=:B1))
3 — access ("TABLE NAME”=:B1)
USE_CONCAT

W7k USE_CONCAT([<@E ) H>])
R Fa R Rl 3 PRI Z AN OR 56 HR A& 1) 1] S5 A 45 1

HELLODBA. COM>exec sql explain(’ select /*+qb_name (M) USE CONCAT (@M)*/* from t objects o where created
= :A or (owner = :B and object name=:C)’, ’TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 28 | 2800 | 6 (0)] 00:00:01 |
| 1| CONCATENATION | \ \ \ | \
| 2| TABLE ACCESS BY INDEX ROWID| T OBJECTS | 1] 100 | 4 (0)] 00:00:01 |
[* 3 | INDEX RANGE SCAN | T _OBJECTS_IDX8 | 1| \ 3 (0)| 00:00:01 |
[* 4 | TABLE ACCESS BY INDEX ROWID| T OBJECTS | 27 | 2700 | 2 (0)| 00:00:01 |
[* 5 | INDEX RANGE SCAN | T _OBJECTS_IDX5 | 27 | \ 1 (0)] 00:00:01 |

NO_EXPAND

iB7L: NO_EXPAND([<@ ] HL>])
R AR IERAL A PHESRIZ A OR 5K FR A2 1 ¥ 1] S5 A1 45

HELLODBA. COM>exec sql explain(’ select /#+qb_name (M) NO EXPAND (@M)*/# from t objects o where created
= :A or (owner = :B and object name=:C)’, ’TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ | 27 | 2700 | 11 (10)| 00:00:01 |
| 1| TABLE ACCESS BY INDEX ROWID | T_OBJECTS | 27 | 2700 | 11 (10) | 00:00:01 |
| 2| BITMAP CONVERSION TO ROWIDS \ | \ \ \ \
| 3| BITMAP OR \ | \ \ \ \
| 4 | BITMAP CONVERSION FROM ROWIDS | | \ \ \ \
[* 5 | INDEX RANGE SCAN | T_OBJECTS_IDX5 | \ \ 1 (0)] 00:00:01 |
| 6 | BITMAP CONVERSION FROM ROWIDS | | \ \ \ \
| 7] SORT ORDER BY \ | \ \ \ \
[* 8 | INDEX RANGE SCAN | T_OBJECTS_IDXS | \ \ 3 (0)| 00:00:01 |

USE_TTT_FOR_GSETS
k. USE_TTT_FOR_GSETS
iR TR S5 2 2L AT e o0t 2 R ST I 3R ) B NN A

HELLODBA. COM>exec sql_explain(’ select /*+ USE TTT FOR _GSETS qb_name (gv) */owner, count(constraint name)

cns_cnt from t constraints c¢ group by cube(owner)’,’BASIC’) ;

| Id | Operation | Name \

SELECT STATEMENT \ \
TEMP TABLE TRANSFORMATION | \
LOAD AS SELECT \ \
SORT GROUP BY NOSORT ROLLUP| \
INDEX FULL SCAN | T _CONSTRAINTS IDX3 \
VIEW \ \

\

|
\
\
|
\
\
| TABLE ACCESS FULL | SYS_TEMP_OFDID6605 F2042F13
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NO_ORDER_ROLLUPS
{#¥:: NO_ORDER_ROLLUPS

e THE

ik ARH. ATRERAE IR i, I H LA XS ROLLUP 1R A)EAT B Fe e, 6t

7.
OPAQUE_XCANONICAL

i8¥%: OPAQUE_XCANONICAL

ik R AT IERRIE AR
LIKE_EXPAND

18v%: LIKE_EXPAND
ik KA

i e
CARDINALITY

iB75: CARDINALITY([<@E ) H>] [<3>] <FE#>)

i 8 E B WHRET R A IEHC

HELLODBA. COM>exec sql explain(’ select /#+ FULL(T) CARDINALITY(@”SEL$1” 10) */* from T TABLES T, T USERS

u where t.owner=u.username’, ’TYPICAL);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT | \ 10 | 3530 | 31 (4)] 00:00:01 |
[* 1 | HASH JOIN \ | 2696 |  929K| 31 (4| 00:00:01 |
| 2| TABLE ACCESS FULL| T USERS | 31 | 3472 | 3 (0)] 00:00:01 |
| 3| TABLE ACCESS FULL| T TABLES | 2696 | 634K| 28  (4)| 00:00:01 |

CPU_COSTING
iB¥L: CPU_COSTING

i FRR a5 25 58 cPu AU

HELLODBA. COM> alter session set ~ optimizer cost model =io;

Session altered.

HELLODBA. COM>exec sql explain(’ select /#+CPU COSTING*/# from t users, t tables’,’ TYPICAL OUTLINE ) ;

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT \ | 83576 | 28M| 835  (3)| 00:00:09 |
| 1| MERGE JOIN CARTESIAN| | 83576 | 28M| 835  (3)| 00:00:09 |
| 2| TABLE ACCESS FULL | T USERS | 31 | 3472 | 3 (0)] 00:00:01 |
| 3| BUFFER SORT \ | 2696 | 634K] 832 (4| 00:00:09 |
| 4 | TABLE ACCESS FULL | T TABLES | 2696 |  634K]| 27 (4| 00:00:01 |

NO_CPU_COSTING
iE¥E: NO_CPU_COSTING

ik RO asAE AN S 25 18 cPu AU

HELLODBA. COM>exec sql explain(’ select /*+NO CPU COSTING*/* from t users’,’ TYPICAL OUTLINE’) ;

- cpu costing is off (consider enabling it)
DBMS_STATS

1Hy%k: DBMS_STATS
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iR HILAE DBMS_STATS BLISUER G v 3 i IH iR E A b, SRRk # B A) £ e St
AR, A CnE shiRied

A (LR 2% DBMS_STATS W AR R Suit-$ud it A2 ER R AR B 1B 4]

select /#+ no _parallel(t) no parallel index(t) dbms stats cursor sharing exact use weak name resl

dynamic_sampling (0) no monitoring no substrb pad */ count(*) from “DEMO”.”T OBJECTS” sample block

(' 9.1911764706,1) t
DYNAMIC_SAMPLING

1EE: DYNAMIC_SAMPLING([<@T ] H>] [<F>] < 5>)

iR 18 E AW IREEE RERFEON, M 0~10

HELLODBA. COM> exec dbms stats. delete table stats("DEMO’, T OBJECTS DUMMY’) ;
PL/SQL procedure successfully completed.

HELLODBA. COM>exec sql explain(’ select /#+ DYNAMIC SAMPLING(3) */# from t objects dummy o, t users u
where o. owner=u. username’, ' TYPICAL) ;

— dynamic sampling used for this statement (level=3)
DYNAMIC_SAMPLING_EST_CDN
157%: DYNAMIC_SAMPLING_EST_CDN([<@ A tHH>] <F>)
iR TR BN O EAFAE G R AT 30 A Rk

HELLODBA. COM> exec dbms stats. gather table stats(’ DEMO’, T OBJECTS DUMMY’) ;
PL/SQL procedure successfully completed.

HELLODBA. COM>exec sql_explain(’ select /*+ DYNAMIC SAMPLING (3) DYNAMIC SAMPLING EST CDN(0) */* from
t_objects_dummy o, t_users u where o.owner=u.username’, ’TYPICAL’);

— dynamic sampling used for this statement (level=3)
GATHER_PLAN_STATISTICS
15y%: GATHER_PLAN_STATISTICS
ik: fam sQL PATEIEEAT sQL RN IE A S il HdE;
e
HELLODBA. COM>exec sql explain(’ select /*+qb name (M) GATHER PLAN STATISTICS#/* from t tables t, t users
u where t.owner=u.username’ , ’BASIC LAST ALLSTATS’, FALSE);

| Id |Operation | Name |Starts |E-Rows |A-Rows | A-Time |Buffers |OMem |1Mem | Used-Mem |

[* 1| HASH JOIN \ 1| 2069 | 2071 |00:00:00.01] 2082 | 767K| 767K| 1161K (0) |
| 2| TABLE ACCESS FULL|T USERS | 1] 43 | 43 100:00:00. 01 | 7 | \ \ \
| 3] TABLE ACCESS FULL|T TABLES| 1| 2071 | 2071 [00:00:00.01| 2075 | \ \ \

NO_STATS_GSETS
1% NO_STATS_GSETS
IR ARG R 2H A I AR R AR I P R R T ) B3 AT G T O T R R R ) I G A
A

HELLODBA. COM>SELECT /#+gather plan statistics*/ owner, object type, count(object id) obj cnt FROM
t objects o GROUP BY GROUPING SETS (owner, object type) ;

67 rows selected.

HELLODBA. COM>SELECT /*+gather plan statistics NO STATS GSETS#/ owner, object type, count(object id)
obj cnt FROM t objects o GROUP BY GROUPING SETS (owner, object type) ;
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67 rows selected.

HELLODBA. COM>select substr(sql text, 1, 50), sharable mem, executions, buffer gets from v$sql where
sql text like ’SELECT /*+gather plan statistics% ;

SUBSTR (SQL_TEXT, 1, 50) SHARABLE_MEM EXECUTIONS BUFFER_GETS
SELECT /*+gather plan statistics*/ owner, object t 38421 1 4034
SELECT /#+gather plan statistics NO_STATS_GSETS*/ 38428 1 1490

OPT_ESTIMATE

1% OPT_ESTIMATE([<@TT HIH>] <X %25 > <t > I HIE >=<H7>)

iR FRRMA AR AR gt s . Hd, RS ATLCY
QUERY_BLOCK/TABLE/INDEX_FILTER/INDEX_SCAN/INDEX_SKIP_SCAN/JOIN; HHN % 5 A<@ A i He>/<
Fo>/<FEHIFTER R HI>/IOIN(<RENT G 1> <SRBT 5 2>); WHEEIE T LUK
ROWS/SCALE_ROWS/MIN/MAX. OPT_ESTIMATE/COLUMN_STATS/INDEX_STATS/TABLE_STATS #2753
& T 1 saL LA EC B 1 4E BhEE .

HELLODBA. COM>exec sql explain(’ SELECT /*+QB NAME (M) OPT ESTIMATE (INDEX SCAN U T USERS PK ROWS=8)3x*/ *
from t users u where user id<:A’,’ TYPICAL’);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT \ \ 2| 224 | 2 (0)| 00:00:01 |
| 1| TABLE ACCESS BY INDEX ROWID| T USERS \ 2| 224 | 2 (0)] 00:00:01 |
[* 2 | INDEX RANGE SCAN | T USERS_PK | 8 | \ 1 (0)] 00:00:01 |

COLUMN_STATS

B35 COLUMN_STATS(<F> <FE¢> <SCALE |NULL> [<IHEEGi T 504E 1>=<¥UF 1> ...])

IR R B RN 2B gt B e AiB A . R, SCALE|NULL RoR & Bt gu it £t
AT SE; AT S BE G length (B | distinet (ME—{EHED « nulls (FHED
min (F/ME) Fll max (HAED

HELLODBA. COM>exec sql explain(’ select /*+qb name (M) OPT ESTIMATE (TABLE O scale rows=721)

COLUMN_STATS (t_objects, OBJECT NAME, scale, length=666666) */object name from t objects o , ’TYPICAL
OUTLINE’) ;

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ 5IM|  4958M| 185  (2)| 00:00:02 |
| 1 | INDEX FAST FULL SCAN| T OBJECTS_IDX8 | 5IM| 4958M| 185  (2)| 00:00:02 |

INDEX_STATS
TE¥E: INDEX_STATS(<#> <Z 5| > <SCALE |NULL> [< I S8 i1 44 1>=<37 1> ...])
iR FeR A R R 5 Gurt B i Ay . Hode, SCALE |NULL 3R7R A2 7546 Ge i 2
BTG PTG B A4S blocks (MEFEUHEERED | index_rows (5% ED  keys
(EFEHD M clustering_factor (FEERT) .
HELLODBA. COM>exec sql explain(’ select /*+qb name (M) index(o (object id)) OPT ESTIMATE (TABLE 0
scale rows=721) INDEX STATS (t objects, t objects pk, scale, clustering factor=66666) */object name from
t objects o where object id < 10000’, ’TYPICAL OUTLINE’ ) ;

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

| 0 | SELECT STATEMENT \ | 7010K| 200M| 9023 (1)| 00:01:31 |
| 1| TABLE ACCESS BY INDEX ROWID| T OBJECTS | 7010K| 200M| 9023  (1)| 00:01:31 |
[* 2 | INDEX RANGE SCAN | T OBJECTS_PK | 9723 | | 20 (0)| 00:00:01 |
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TABLE_STATS

iB7E: TABLE_STATS(<#> <SCALE |NULL> [<iHEE 45303 1>=<$1% 1> ...])

IR RN BT R R G B LB ) . R, SCALE|NULL R A2 15 0 Geit- £ it
ATH4E; AT RIS BIE B FE: blocks (BUHEIRED Fl rows GEsiE0

HELLODBA. COM>exec sql explain(’ select /*+qb name (M) OPT ESTIMATE (TABLE t objects scale rows=0. 1)
TABLE STATS (t objects, scale, blocks=10 rows=1000) */# from t objects’, ’TYPICAL OUTLINE);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
| 0 | SELECT STATEMENT | | 4765 | 567K| 1666 (1) | 00:00:07 |
| 1| TABLE ACCESS FULL| T OBJECTS | 4765 | 567K| 1666 (1)| 00:00:07 |

I 7 4Ea
NUM_INDEX_KEYS
VL NUM_INDEX_KEYS([<@ £ if Hi>] <> <R 5> <K 51 #%>)
ik BRI BSLEREAT “INLIST ITERATOR” #84ERS, ] 2/ DANR S fde iy i & 5

HELLODBA. COM>exec sql explain(’ SELECT /*+ NUM INDEX KEYS(o T OBJECTS IDX8 2) */* FROM t objects o WHERE
owner = :A AND object name IN (:Bl, :B2, :B3)’, ’BASIC OUTLINE PREDICATE’);

BEGIN OUTLINE DATA
NUM_INDEX_KEYS (8”SEL$1” "0”@”SEL$1” “T_OBJECTS_IDX8” 2)
INDEX RS ASC(@”SEL$1” “0”@”SEL$1” (”T_OBJECTS”. ”OWNER”
“T_OBJECTS”. “OBJECT NAME” “T OBJECTS”. ”SUBOBJECT NAME”
“T_OBJECTS”. “OBJECT ID” “T OBJECTS”.”DATA OBJECT ID”
“T_OBJECTS”. “0BJECT TYPE” “T OBJECTS”. ”CREATED” ”T OBJECTS”.”STATUS”))
OUTLINE_LEAF (@”SEL$1”)
OPTIMIZER FEATURES ENABLE(’ 10.2.0.4")
IGNORE_OPTIM EMBEDDED HINTS
END_OUTLINE DATA
*/

Predicate Information (identified by operation id) :

3 - access("OWNER"=:A AND ("OBJECT NAME"=:B1 OR "OBJECT NAME"=:B2 OR
"OBJECT_NAME"=:B3))

BIND_AWARE

THy%: BIND_AWARE

iR FERA AR x40 e R EAE AR BURE, (RS2 R Y R iihs 2k =R i A 3T B
A

HELLODBA. COM>var owner varchar?2 (30)

HELLODBA. COM>exec :owner :=  DEMO’ ;

PL/SQL procedure successfully completed.

HELLODBA. COM>select /*+bind aware*/* from t objects where owner = :owner;

HELLODBA. COM>select sql id, sql text, is bind aware from v§sql where sql text like ’select
/#+bind aware*/% ;

SQL_ID SQL_TEXT IS_BIND_AWARE

49
HIR N #E: http://www.HelloDBA.com



Oracle = PERE sQL 1% HHT: Oracle sQL Ak 5 AT H AR AR fE#&: WE

6asclcwrbw925 select /#+bind aware*/* from t objects where owner = :owner Y

NO_BIND_AWARE

5% NO_BIND_AWARE

R AR SRR e R BAE AR AU, RO SN  FI T R b L 2 A 1 o) 1 ) gk
17 BBl

HELLODBA. COM>select /*+no_bind aware#/* from t_objects where owner = :owner;

HELLODBA. COM>select sql id, sql text, is bind aware from v§sql where sql text like ’select
/*+no_bind aware*/% ;

SQL_ID SQL_TEXT IS_BIND_AWARE

586x9p08aghf3 select /*+no bind aware*/* from t objects where owner = :owner N
CURSOR_SHARING_EXACT

1532 CURSOR_SHARING_EXACT

TR SRR AL SRR AL hebriS, XA BT LEC, AR R B EER AR ERR

HELLODBA. COM>show parameter cursor sharing

NAME TYPE VALUE

cursor sharing string SIMILAR
HELLODBA. COM>select count () from t objects o where owner = ’DEMO’ ;

HELLODBA. COM>select sql text from v$sql where sql text like ’select count(*¥) from t objects% ;

SQL_TEXT

select count(¥) from t_objects o where owner = :”SYS_B 0”

HELLODBA. COM>select count () from t objects o where owner = ’DEMO’ ;

HELLODBA. COM>select sql text from v§sql where sql text like ’select /*#+CURSOR _SHARING EXACT*/count ()
from t objects% ;

SQL_TEXT

select /#+CURSOR SHARING EXACT*/count (*) from t objects o where owner = ’DEMO’
DML_UPDATE

1&V%: DML_UPDATE

R T AL R ORI R 5] 3% )1 A5 f) (UPD_JOININDEX) , FEWI/2 i DML iEH) S8
HH SR .
FBTSCAN

Hy%: FBTSCAN

ik HTXFREIAE (Flashback) &, fan ik as &N [E1% (FlashBack Table) ik &4
AL, WEHTWNEERRNESEFEEE, X iR R8RS,

HELLODBA. COM>var scn number

HELLODBA. COM>begin

2 select dbms flashback. get system change number into :scn from dual;

3 end;
4 /

PL/SQL procedure successfully completed.
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HELLODBA. COM>insert into t tables(owner, table name) values(’NONE’, ’NOTHING’ ) ;
1 row created.

HELLODBA. COM>commi t ;

Commit complete.

HELLODBA. COM>SELECT /*+ QB NAME (V) FBTSCAN FULL(S) */ count (SYS FBT INSDEL) FROM T TABLES as of
SCN :SCN S;

COUNT (SYS_FBT INSDEL)

67
HELLODBA. COM>SELECT /#+ QB NAME (V) FULL(S) */ count(SYS FBT INSDEL) FROM T TABLES as of SCN :SCN S;

COUNT (SYS_FBT INSDEL)

0
ALL_ROWS
TEi%: ALL_ROWS
R SRR BEAL B IR, DAV FE D SR I S ek & oA A 5 AR
HELLODBA. COM>exec sql explain(’ select /#+ all rows #*/* from t objects o where rownum <= 10", ’TYPICAL
OUTLINE) ;

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |

| 0 | SELECT STATEMENT | | 10 | 1220 | 1670 (1) | 00:00:07 |
[* 1 | COUNT STOPKEY \ | | \ \ \
| 2| TABLE ACCESS FULL| T OBJECTS | 47585 | 5669K| 1670 (1) | 00:00:07 |

FIRST_ROWS
ifik: FIRST_ROWS([<iat¥>])
HiA: SRR ORI R TR ORI AR, LIS AR (2] T 14 G AR (127 IR -

HELLODBA. COM>exec sql explain(’ select /#+ first rows(10) */% from t objects o', ’TYPICAL OUTLINE ) ;

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | \ 10 | 1220 | 5 (0)| 00:00:01 |

| 1| TABLE ACCESS FULL| T OBJECTS | 10 | 1220 | 5 (0] 00:00:01 |
RULE

1874 RULE

ik R RALESEE TN (RBOD I&FEHAT IR
HELLODBA. COM>exec sql explain(’ select /#+ rule */* from t objects o where object id > 0’, ’TYPICAL
OUTLINE) ;

/*+

END_OUTLINE DATA
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CHOOSE
iBy%L: CHOOSE
iR FRARACES RS A T PR R IE B ALY

HELLODBA. COM> exec dbms stats. delete table stats("DEMO’, T OBJECTS DUMMY’) ;

PL/SQL procedure successfully completed.

e THE

HELLODBA. COM>exec sql explain(’ select /#+ choose */# from t objects dummy o where rownum <= 10’, ’BASIC

NOTE’ ) ;

- rule based optimizer used (consider using cbo)
ORDERED_PREDICATES

i&7%: ORDERED_PREDICATES

R AZIER TR AL AR X BRER 51 LAAI R 18] 2% A 42 I R MR PRAG AR, dn SR A

TETART G AR RN, 042 BEHAE WHERE 0 o I B U7 3EAT PAd . X LRI -
L AEAEF ™ B SCRREL BT LU T 2 M R ] 2% A

2 AEFE R E SCRR B RBUNEREIE 560, OF HAFER R Geit 2
3AFAER B E CRB RETHERIRRE A, AFER RS s

4. RAE WHERE 78] o I LR 26 AF, X AR Sk A T
5. fFAE T AT FRE A 2 1
CEUEZELR PIASHAT THRI A

HELLODBA. COM>exec sql explain(’ select /*+ full (o) #*/* from t objects o, t tables t where o.owner =

e

He

t. owner and o.object name = t.table name and exists (select 1 from t tables t where
0.object name=t. table name) and o.owner in (select username from t users) and to char (object id)=:B and

object type = :A’, 'TYPICAL’);

HE BB RN 2 A A 5

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

| 0 | SELECT STATEMENT \ \ 1] 372 | 297 (3)] 00:00:03 |
| 1| NESTED LOOPS \ \ \ | \ \
| 2| NESTED LOOPS \ \ 1] 372 | 297 (3)| 00:00:03 |
| 3] NESTED LOOPS SEMI | \ 1| 131 ] 296 (3)] 00:00:03 |
| 4 | NESTED LOOPS \ \ 1] 110 | 295 (3)] 00:00:03 |
[* 5 | TABLE ACCESS FULL | T_OBJECTS | 1] 100 295 (3)] 00:00:03 |
[* 6 | INDEX UNIQUE SCAN | T USERS_UK | 1] 10 | 0 (0)] 00:00:01 |
[* 7 | INDEX RANGE SCAN | T_TABLES PK | 1097 | 23037 | 1 (0)] 00:00:01 |
[* 8 | INDEX UNIQUE SCAN | T TABLES PK | 1] | 0 (0)] 00:00:01 |
| 9| TABLE ACCESS BY INDEX ROWID| T TABLES \ 1] 241 | 1 (0)] 00:00:01 |

HELLODBA. COM>exec sql explain(’ select /#+ full (o) ORDERED PREDICATES */* from t objects o, t tables t

where o.owner = t.owner and o.object name = t.table name and exists (select 1 from t tables t where

0. object name=t. table name) and o.owner in (select username from t users) and to char (object id)=:B and

object type = :A’, ’TYPICAL’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | \ 1] 372 298 (3)| 00:00:03 |
| 1| NESTED LOOPS | \ \ | \ |
| 2| NESTED LOOPS \ \ 1] 372 | 298 (3] 00:00:03 |
| 3| NESTED LOOPS SEMI \ \ 1] 131 | 297 (3)| 00:00:03 |
| 4 | NESTED LOOPS \ \ 1] 110 | 296 (3)] 00:00:03 |
[* 5 | TABLE ACCESS FULL | T OBJECTS | 1] 100 | 296 (3)| 00:00:03 |
[* 6 | INDEX UNIQUE SCAN | T _USERS_UK | 1] 10 | 0 (0)] 00:00:01 |
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[* 7| INDEX RANGE SCAN | T TABLES PK | 1097 | 23037 | 1 (0)] 00:00:01 |
[* 8 | INDEX UNIQUE SCAN | T TABLES PK | 1] | 0 (0)] 00:00:01 |
| 9| TABLE ACCESS BY INDEX ROWID| T TABLES \ 1] 241 | 1 (0)] 00:00:01 |

SKIP_EXT_OPTIMIZER

183%: SKIP_EXT_OPTIMIZER

ik: faniiiessBdy Ritieds. oracle VA P T LLE B X it 8dE . BRI 5H
PRECRNT Y E E SR R G T, DT Rk EE (CBOD
SKIP_UNQ_UNUSABLE_IDX

iB¥E: SKIP_UNQ_UNUSABLE_IDX([<@ZT #iHk>] <> [<E T 1> ..]) Bk
SKIP_UNQ_UNUSABLE_IDX([<@ ] H>] <> (<R 51 F B 15) ...])

iR FRRRAbAs 20 3% IR 9 UNUSABLE (1% 5]

HELLODBA. COM>alter index t tables pk unusable;
Index altered.

HELLODBA. COM>select /#+ index(t t tables pk) */count(l) from t tables t;
select /*+ index(t t_tables pk) */count(l) from t_tables t
*

ERROR at line 1:
ORA-01502: index 'DEMO. T TABLES PK’ or partition of such index is in unusable state

HELLODBA. COM>select /*+ SKIP_UNQ_UNUSABLE IDX(t) index(t t_ tables pk) */count(l) from t_ tables t;

COUNT (1)

)BT HET
APPEND
Hy%: APPEND
iR FR/RM A DUE Ny 2 1m) 36 B 446 N £ 8 s
HELLODBA. COM>exec sql explain(’ insert /#+append*/ into t objects bak select * from t objects’, ’BASIC
OUTLINE’ )

| Td | Operation | Name \

| 0 | INSERT STATEMENT | \
| 1| LOAD AS SELECT | T OBJECTS BAK |
| 2| TABLE ACCESS FULL| T OBJECTS

APPEND_VALUES
15y%: APPEND_VALUES
IR RS LLE Iy X 3R FEAR AN B 28R SRR INSERT ... VALUES JE UG A

HELLODBA. COM>exec sql explain(’ insert /*+append values*/ into t objects(object id, owner, object name
status) values(:1, :2, :3, :4)’, ’BASIC OUTLINE’)

| Id | Operation | Name

| 0 | INSERT STATEMENT | \
| 1| LOAD AS SELECT | T_OBJECTS |
| 2| BULK BINDS GET | \

NOAPPEND
fid: Ay BUB N 21 R B Em AN
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HELLODBA. COM>exec sql explain(’ insert /*+noappend#*/ into t objects bak select * from t objects’, ’BASIC
OUTLINE’ )

| Td | Operation | Name \

| 0 | INSERT STATEMENT \ \
| 1| LOAD TABLE CONVENTIONAL | T OBJECTS BAK |
| 2| TABLE ACCESS FULL | T OBJECTS \

NLJ_BATCHING

TEV%: NLI_BATCHING

IR AL AR BRI A R S ) 7 vy R

HELLODBA. COM>exec sql_explain(’ select /#+ use nl(o t) index(o T OBJECTS M _IDX8) index(t T TABLES IDX3)
LEADING (t) NLJ BATCHING (o) */count (LI0) from T OBJECTS M O, T TABLES t where o.owner=t. owner and
0.object name=t. table name and t.tablespace name=:A’, ’TYPICAL OUTLINE’);

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

| 0 | SELECT STATEMENT | | 1| 68 | 914 (1) 00:00:10 |
| 1| SORT AGGREGATE \ | 1] 68 | \ \
| 2| NESTED LOOPS | \ \ | | \
| 3] NESTED LOOPS | | 7985 | 530K| 914 (1)| 00:00:10 |
| 4| TABLE ACCESS BY INDEX ROWID| T TABLES [ 299 | 10465 | 16 (0)| 00:00:01 |
[* 5 | INDEX RANGE SCAN | T TABLES IDX3 [ 299 | \ 1 (0)] 00:00:01 |
[* 6 | INDEX RANGE SCAN | T _OBJECTS_M_IDX8 | 1] \ 2 (0)| 00:00:01 |
| 7] TABLE ACCESS BY INDEX ROWID | T OBJECTS M \ 27 | 891 | 3 (0)] 00:00:01 |

NO_NLJ_BATCHING

1E¥%: NO_NL_BATCHING([<@EE#jH>] <£>)

iR 2R AR BRI O R S ) 7 vy R

HELLODBA. COM>exec sql explain(’ select /*+ use nl(o t) index(o T OBJECTS M IDX8) index(t T TABLES IDX3)
LEADING (t) NO_NLJ BATCHING (o) */count (LI0) from T OBJECTS M O, T TABLES t where o.owner=t.owner and
0.0object name=t. table name and t.tablespace name=:A", ’TYPICAL OUTLINE’) ;

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

| 0 | SELECT STATEMENT \ | 1] 68 | 914 (1)| 00:00:10 |
| 1| SORT AGGREGATE \ | 1] 68 | \ \
| 2| TABLE ACCESS BY INDEX ROWID | T OBJECTS M \ 27 | 891 | 3 (0)] 00:00:01 |
| 3] NESTED LOOPS | | 7985 | 530K| 914 (1)| 00:00:10 |
| 4 | TABLE ACCESS BY INDEX ROWID| T TABLES [ 299 | 10465 | 16 (0)| 00:00:01 |
[* 5 | INDEX RANGE SCAN | T_TABLES IDX3 | 299 | \ 1 (0)] 00:00:01 |
[* 6 | INDEX RANGE SCAN | T OBJECTS M IDX8 | 1] \ 2 (0)] 00:00:01 |

NLJ_PREFETCH

1% NU_PREFETCH([<@TE i H>] <£>)

IR RN AR B IR PR OSBRI U 7 2y 3R

HELLODBA. COM>exec sql_explain(’ select /#+ use nl(o t) index(o T OBJECTS M _IDX8) index(t T TABLES IDX3)
LEADING (t) NLJ PREFETCH (o)*/count (LI0) from T OBJECTS M O, T TABLES t where o.owner=t. owner and
0.object name=t. table name and t.tablespace name=:A", ’TYPICAL OUTLINE’) ;

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 1] 68 | 914 (1) 00:00:10 |
| 1| SORT AGGREGATE \ | 1] 68| \ |
| 2| TABLE ACCESS BY INDEX ROWID | T OBJECTS M \ 27 | 891 | 3 (0)] 00:00:01 |
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| 3] NESTED LOOPS | | 7985 | 530K| 914 (1)| 00:00:10 |
| 4 | TABLE ACCESS BY INDEX ROWID| T TABLES | 299 | 10465 | 16 (0)] 00:00:01 |
[* 5 | INDEX RANGE SCAN | T_TABLES IDX3 [ 299 | \ 1 (0)] 00:00:01 |
[* 6 | INDEX RANGE SCAN | T OBJECTS M IDX8 | 1] \ 2 (0)| 00:00:01 |

NO_NLJ_PREFETCH
iB7%5: NO_NLI_PREFETCH([<@ & HL>] <3&>)
IR 2 IEARAL S AR EIE PR BT U 7 2y I 3R
HELLODBA. COM>exec sql_explain(’ select /#+ use nl(o t) index(o T OBJECTS M _IDX8) index(t T TABLES IDX3)

LEADING (t) NO _NLJ PREFETCH (o) */count (LI0) from T OBJECTS M O, T TABLES t where o.owner=t.owner and
0.object name=t. table name and t.tablespace name=:A’, ’TYPICAL OUTLINE’) ;

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 1| 68 | 914 (1) 00:00:10 |
| 1| SORT AGGREGATE | | 1] 68 | | \
| 2| NESTED LOOPS | \ \ | | \
| 3] NESTED LOOPS | | 7985 | 530K|] 914 (1)| 00:00:10 |
| 4| TABLE ACCESS BY INDEX ROWID| T TABLES [ 299 | 10465 | 16 (0)| 00:00:01 |
|* 5 | INDEX RANGE SCAN | T TABLES IDX3 [ 299 | \ 1 (0)] 00:00:01 |
[* 6 | INDEX RANGE SCAN | T _OBJECTS_M_IDX8 | 1] 2 (0)| 00:00:01

| 7] TABLE ACCESS BY INDEX ROWID | T_OBJECTS M \ 27 | 891 | 3 (0)] 00:00:01 |

CACHE

157 CACHE([<@ETjH>] <£>)

IR SRR RAL AR AR A R A R HUBE LRU BE R 1) MRU iy

HELLODBA. COM>select name, value from v§mystat m, v$statname n where m. statistic# = n.statistic# and
name like ’table scans% tables)’ ;

NAME VALUE
table scans (short tables) 37
table scans (long tables) 0

HELLODBA. COM>select /#+full(t) cache(t)*/count (*) from t_objects t;

HELLODBA. COM>select name, value from v§mystat m, v$statname n where m. statistic# = n.statistic# and
name like ’table scans% tables)’ ;

NAME VALUE

table scans (short tables) 37

table scans (long tables) 1
NOCACHE

157 NOCACHE([<@ ) R>] <3>)
R Fr oA A 4 R AR B BE JUBAE LRU BER Y LRU iy

HELLODBA. COM>alter system flush buffer cache;
System altered.

HELLODBA. COM>select name, value from v§mystat m, v§statname n where m. statistic# = n.statistic# and
name like ’table scans% tables)’ ;

NAME VALUE
table scans (short tables) 35
table scans (long tables) 1
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HELLODBA. COM>select /*+full(t) nocache (t)*/count (*) from t_tables t;

HELLODBA. COM>select name, value from v§mystat m, v§statname n where m. statistic# = n.statistic# and
name like ’table scans% tables)’ ;

NAME VALUE
table scans (short tables) 36
table scans (long tables) 1

CACHE_TEMP_TABLE
1E3E: CACHE_TEMP_TABLE([<@Z 1R >] <3>)
IR SRR AL AR FE LI B 2R A BOE B LRU B8R 1K MRU ¥, 381X PP tH B0
TEIB YA A IR A)
HELLODBA. COM>begin
2 sql explain (" WITH

3 A AS (SELECT /#+qb_name (AV)*/’’x’’ M FROM DUAL),

4 B AS (SELECT /#+qb_name (BV)*/DISTINCT LEVEL L FROM A CONNECT BY LEVEL <= 10),

5 C AS (SELECT /#+qb_name (CV)*/LPAD (LEVEL-1, (SELECT COUNT () FROM B),’’0’’) N
FROM DUAL CONNECT BY LEVEL <= POWER (10, (SELECT COUNT () FROM B)))

6 SELECT /*+qb name (M)*/* FROM A, B, C where rownum>=1", ’BASIC PREDICATE’) ;

7 end;

8 /

Predicate Information (identified by operation id) :

7 - filter (LEVEL<=10)
10 - filter (ROWNUM>=1)
18 - filter (LEVEL<=POWER(10, (SELECT /#+ %/ COUNT (%) FROM (SELECT
/%+ CACHE_TEMP_TABLE ("T1”) %/ “C0” “L” FROM
”SYS”.”SYS TEMP OFD9D663A F1E95AE7” “T1”) “B”)))
NO_LOAD
iE¥E: NO_LOAD
iR 2R HE HHERANR

HELLODBA. COM> alter session enable parallel dml;

Session altered.

HELLODBA. COM>alter session set ~ disable parallel conventional load =true;
Session altered.

HELLODBA. COM>exec sql explain(’ insert /*+ no load(d) parallel(d 2) */ into t objects dummy2 d select
/*+parallel (o 2)*/* from t objects o, ’BASIC );

| Id | Operation | Name |
| 0 | INSERT STATEMENT \ |
| 1| LOAD TABLE CONVENTIONAL | T OBJECTS DUMMY2 |
| 2| PX COORDINATOR | |
| 3] PX SEND QC (RANDOM) | :TQ10000 |
| 4 | PX BLOCK ITERATOR | |
| 5| TABLE ACCESS FULL | T_OBJECTS |

NO_SUBSTRB_PAD
1#y%: NO_SUBSTRB_PAD
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Hik: NEZFHFE/FE (W UTFS) N2 FRF (W) = f# K% SUBSTRB R, 21k

BAT AN X 1R 2 S BOEMA RN,

HELLODBA. COM>select /*+ */substrb(chistr,1,2) str, lengthb(substrb(chistr,1,2)) len from (select ' £
TEFH chistrfrom dual ) v;

HELLODBA. COM>select /*+ NO SUBSTRB PAD #*/substrb(chistr, 1,2) str, lengthb(substrb(chistr,1,2)) len from

P e 2 S

(select ' ZFH 7 A’ chistr from dual ) v;

RESULT_CACHE

iB¥5: RESULT_CACHE
iR FEREIE R S (B SRR B SRR ST, 157 HE se b 5 82 1)

AL ;

NO_

HELLODBA. COM>show parameter result cache

NAME TYPE VALUE
client _result cache lag big integer 3000
client result cache size big integer 0
result cache max result integer 5
result cache max size big integer 1M
result cache mode string MANUAL
result cache remote expiration integer 0

HELLODBA. COM>exec sql explain(’ select * from t tables t, (select /*+ result cache */* from t objects o

where object type = :A) v where v.owner = t.owner and v.object name = t.table name’, ’BASIC
PREDICATE’ ) ;

| Id | Operation | Name |

| 0 | SELECT STATEMENT | |

[* 1 | HASH JOIN | \

| 2| VIEW \ \

| 3]  RESULT CACHE | b6zzbhhgh4knw21npwl3q564wn |

| 4 | TABLE ACCESS BY INDEX ROWID| T OBJECTS \

[* 5 | INDEX RANGE SCAN | T_OBJECTS_IDX7 \

| 6| TABLE ACCESS FULL | T TABLES \

Result Cache Information (identified by operation id):

3 - column—count=16; dependencies=(DEMO.T_OBJECTS) ; attributes=(ordered); parameters=(nls, :A);
name="select /*+ result_cache */* from t_objects o where object_type = :A”
RESULT_CACHE

1E7%: NO_RESULT_CACHE
R BEIEEAR R AR (EEERRBD SRR SRF ST,
HELLODBA. COM>alter session set result cache mode=force;

Session altered.

HELLODBA. COM>exec sql_explain(’ select /#+ no result cache */* from t tables t’, ’TYPICAL ) ;
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| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
| 0 | SELECT STATEMENT | | 2696 | 634K| 28  (4)| 00:00:01 |
| 1| TABLE ACCESS FULL| T TABLES | 2696 | 634K| 28  (4)| 00:00:01 |

SYS_DL_CURSOR

18y%: SYS_DL_CURSOR

Hik: XA RIEIZAT SQL*Loader B3 (Direct=TRUE) MIZEIEN, 2:7EAHSE INSERT 18] b
k. f8RFHABEZEMNE (Direct Load) Jiikr, MEUEHATILEIFA

N (TEIE1T SQL*Loader H M EE G, MILZEZAA AT LLE R LA FiEA) -

HELLODBA. COM>select sql text, module from v$sql where sql text like ’INSERT /#+ SYS DL CURSOR */%’ ;

SQL_TEXT MODULE

INSERT /*+ SYS_DL_CURSOR */ INTO “DEMO”.”T TABLES LD” (”OWNER”, “TABLE NAME”) VALUES (NULL,NULL) SQL
Loader Direct Path Load
TRACING
1EE: TRACING(verify <> strip <$5>)
k. KF1. RS TERES ASM 2 T FERIiR . RZE G, T HHRIa2H—
A~ “MONITORING STRIP” #4E, F:HASHEFIEIRIA .

HELLODBA. COM>exec sql explain(’ select /#+qb _name (M) full(t objects) TRACING(verify 1, strip 1) #*/* from
t objects’, ’TYPICAL OUTLINE’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time \
| 0 | SELECT STATEMENT | | 72116 | 7042K| 297  (3)] 00:00:03 |
| 1| MONITORING STRIP | | 72116 | 7042K| 297  (3)| 00:00:03 |
| 2| TABLE ACCESS FULL| T OBJECTS | 72116 | 7042K| 297  (3)| 00:00:03 |

AR EFET
CHANGE_DUPKEY_ERROR_INDEX

18y%: CHANGE_DUPKEY_ERROR_INDEX(<%>, <& 5|>) B # CHANGE_DUPKEY_ERROR_INDEX(<#>,
<E G FE#R>)

k. D FE R ME— LR, HilH ORA-38911 1M E ORA-00001 4i%-

HELLODBA. COM>insert into t_tables(owner, table name) values (’SYS’, ’TAB$);

insert into t_tables(owner, table name) values (' SYS’, ’TAB$’)
*

ERROR at line 1:
ORA-00001: unique constraint (DEMO.T TABLES PK) violated

HELLODBA. COM>insert /*+CHANGE DUPKEY ERROR INDEX(t tables t_tables pk)#*/into t_tables (owner
table name) values (’SYS’,’ TAB$);
insert /*+CHANGE DUPKEY ERROR INDEX(t tables t_tables pk)#*/into t_ tables(owner, table name) values
('SYS’, ’TABS')
*
ERROR at line 1:
ORA-38911: unique constraint (DEMO.T_TABLES PK) violated
IGNORE_ROW_ON_DUPKEY_INDEX

&% IGNORE_ROW_ON_DUPKEY INDEX(<#é> <ME—2% 5|>) Bl
IGNORE_ROW_ON_DUPKEY_INDEX(<#> <Mi—% 5] ZEL 71| #>)
ik: e sQL PATE MAATEME— L R IR R id N SRR, 2% 8 5 S04

HELLODBA. COM>create table t(a number primary key) ;
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Table created.

HELLODBA. COM>insert into t values(2);
1 row created.

HELLODBA. COM>commit ;

Commit complete.

HELLODBA. COM>insert /*+IGNORE_ROW_ON _DUPKEY INDEX(t (a))*/into t select level from dual connect by
level <= 3;

2 rows created.
HELLODBA. COM> commi t ;
Commit complete.

HELLODBA. COM>select * from t;

RETRY_ON_ROW_CHANGE

15y RETRY_ON_ROW_CHANGE

f#iR: 4 UPDATE 5 DELETE #AE M HBAEIR T 2|/, MR HGAFE B kA 7281k, Z3ER
{15355 4 OB B ———— X AT fE 2 P EUR bR AUk 28 8% B IR AT

HELLODBA. COM>— £ 1

HELLODBA. COM>create table t(a number primary key) ;

Table created.

HELLODBA. COM>insert into t values(1);

1 row created.

HELLODBA. COM>insert into t values(2);

1 row created.

HELLODBA. COM>commi t ;

Commit complete.

HELLODBA. COM>exec dbms stats. gather table stats(’DEMO’, 'T’);

PL/SQL procedure successfully completed.

HELLODBA. COM>select name, value from v§mystat m, v$statname n where m. statistic#=n. statistic# and name

in (’ consistent gets’, 'no work — consistent read gets’, ’transaction rollbacks’);
NAME VALUE
consistent gets 1684
no work — consistent read gets 549
transaction rollbacks 0
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HELLODBA. COM>update /#+RETRY ON ROW CHANGE#/t set a=a+10 where a>=2;
1 rows updated.

HELLODBA. COM>—— £>if 2
HELLODBA. COM>update t set a=a+100 where a=1;

1 row updated.
HELLODBA. COM>commi t ;
Commit complete.

HELLODBA. COM>—— £xiF 1
HELLODBA. COM>commit ;

Commit complete.

HELLODBA. COM>select name, value from v§mystat m, v$statname n where m. statistic#=n. statistic# and name

in (’ consistent gets’, 'no work — consistent read gets’, ’transaction rollbacks’);
NAME VALUE
consistent gets 1686
no work — consistent read gets 550
transaction rollbacks 0

YA SR, BEE ERERIE, BRILIFER:

HELLODBA. COM>select name, value from v§mystat m, v$statname n where m. statistic#=n. statistic# and name

in (’ consistent gets’, 'no work — consistent read gets’, ’transaction rollbacks’);
NAME VALUE
consistent gets 1708
no work — consistent read gets 555
transaction rollbacks 4

HELLODBA. COM>select name, value from v§mystat m, v$statname n where m. statistic#=n. statistic# and name

in (" consistent gets’, 'no work — consistent read gets’, ’transaction rollbacks’);
NAME VALUE
consistent gets 1709
no work — consistent read gets 555
transaction rollbacks 4

LA =ANoR & 5 e iR 45 R KRR .

JZR B
CONNECT_BY_CB_WHR_ONLY

iBy%L: CONNECT_BY_CB_WHR_ONLY([<@ £ ] HL>])

k. Ko, ATRERETE AL 2$33E1T CONNECT BY 4N, X454 WHERE S5t oo B 31T 7%
Wi, i 2sZ 5 “ optimizer_connect_by cb_whr_only” #Hlix —45E .
NO_CONNECT_BY_CB_WHR_ONLY

1Hy%k: NO_CONNECT_BY_CB_WHR_ONLY([<@% if]Ht>])

iR RE. TTAEREE B AL 2833547 CONNECT BY #:/ERT, 454 WHERE &1t S I Bd i#E 47 A 1)
i AL “ optimizer_connect_by_cb_whr_only” $EH1X — 4%k,
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CONNECT_BY_COMBINE_SW
iB3E: CONNECT_BY_COMBINE_SW([<@ i Ht>])

FR: FRRIRAL AR EAT CONNECT BY #2AERY, 454 START WITH (1 5% {1 G

HELLODBA. COM>exec sql_explain(’ select /#+NO_CONNECT BY FILTERING (@SEL$1)
CONNECT_BY COMBINE SW(@SEL$1) */owner, table name, level from t constraints connect by prior

r owner=owner and prior r constraint name = constraint name start with owner=:A’,’ BASIC OUTLINE
PREDICATE’) ;

| Td | Operation | Name \

| 0 | SELECT STATEMENT \ \
[* 1 | CONNECT BY NO FILTERING WITH START-WITH| |
| 2| TABLE ACCESS FULL | T_CONSTRAINTS |

Predicate Information (identified by operation id):

1 — access ("OWNER”=PRIOR "R _OWNER” AND ”“CONSTRAINT NAME”=PRIOR
“R_CONSTRAINT NAME”)
filter ("OWNER"=:A)
NO_CONNECT_BY_COMBINE_SW
B35 NO_CONNECT_BY_COMBINE_SW([<@ZT ] He>])
TR 2RI R EAT CONNECT BY #RAEIY, 456 START WITH i 2% A G BR B
HELLODBA. COM>exec sql explain(’ select /*+NO CONNECT BY FILTERING (@”SEL$1”)
NO_CONNECT BY COMBINE SW(@”SEL$1”)*/owner, table name, level from t constraints connect by prior

r owner=owner and prior r constraint name = constraint name start with owner=:A’,’ BASIC OUTLINE
PREDICATE’) ;

| Td | Operation | Name |
| 0 | SELECT STATEMENT \ |
[* 1 | CONNECT BY WITHOUT FILTERING| |
[* 2 | TABLE ACCESS FULL | T_CONSTRAINTS |
| 3| TABLE ACCESS FULL | T_CONSTRAINTS |

Predicate Information (identified by operation id) :

1 — access ("OWNER"=PRIOR “R_OWNER” AND ”CONSTRAINT NAME”=PRIOR
“R_CONSTRAINT NAME”)
2 - filter ("OWNER"=:A)
CONNECT_BY_COST_BASED

iBy5: CONNECT_BY_COST_BASED([<@ & i) Ht>])
IR RN AR T AT X CONNECT BY HEAT 4 #t
A~ (10.2.0.4) -
HELLODBA. COM>exec sql explain(’ select /*+QB NAME (M) CONNECT BY COST BASED (@M)*/owner, table name, level
from t constraints where constraint type=:B connect by prior r owner=owner and prior r constraint name
= constraint name start with owner=:A and level > 2’,  BASIC OUTLINE PREDICATE’) ;

/*+
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OUTLINE (@"M")
CONNECT_BY_COST_BASED (@"M")
OUTLINE (@”SEL$C20E7289")
CONNECT_BY FILTERING (@”SEL$C20E7289”)
IGNORE_OPTIM_ EMBEDDED HINTS
END OUTLINE DATA
*/
NO_CONNECT_BY_COST_BASED
i%7%L: NO_CONNECT_BY_COST_BASED([<@ T if]Hk>])
TR 2RI &SI T AN CONNECT BY #EAT#44
il (10.2.0.4) :
HELLODBA. COM>exec sql_explain(’ select /*+QB_NAME (M) NO_CONNECT_BY COST BASED (@GM) */owner, table name
level from t constraints where constraint type=:B connect by prior r_owner=owner and prior
r constraint name = constraint name start with owner=:A and level > 2’,  BASIC OUTLINE PREDICATE’) ;
BEGIN sql_explain(’ select /*+QB_NAME(M) NO_CONNECT BY COST BASED (@M)*/owner, table name, level from

t_constraints where constraint type=:B connect by prior r owner=owner and prior r constraint name =
constraint name start with owner=:A and level > 2’,” BASIC OUTLINE PREDICATE’); END;

*
ERROR at line 1:
ORA-01788: CONNECT BY clause required in this query block
ORA-06512: at ”SYS.SQL EXPLAIN”, line 25
ORA-06512: at line 1
CONNECT_BY_ELIM_DUPS
1E3E: CONNECT_BY_ELIM_DUPS([<@%rif)Ht>])
iR FRRAAR3EIT CONNECT BY $/ERT, 78I i ¥ bk B 2 AH 5
HELLODBA. COM>exec sql_explain(’ SELECT /*+qb_name (BV) CONNECT BY ELIM DUPS (@”BV”)*/DISTINCT LEVEL FROM
DUAL CONNECT BY LEVEL <= 10’, ’TYPICAL OUTLINE’);

| Td | Operation | Name | Rows | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ | 1| 3 (34)| 00:00:01 |
| 1| HASH UNIQUE \ | 1| 3 (34)| 00:00:01 |
[* 2 | CONNECT BY WITHOUT FILTERING (UNIQUE) | | | \ |
| 3| FAST DUAL \ | 1| 2 (0)| 00:00:01 |

NO_CONNECT_BY_ELIM_DUPS
1E3E: NO_CONNECT_BY_ELIM_DUPS([<@%rif)Ht>])
iR : 22 IR AS 1T CONNECT BY BAERY, 75 B dm v k2 18
HELLODBA. COM>exec sql explain(’ SELECT /*+qb_name (BV) NO CONNECT BY ELIM DUPS (@”BV”)=*/DISTINCT LEVEL
FROM DUAL CONNECT BY LEVEL <= 10’, ’TYPICAL OUTLINE);

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

| 0 | SELECT STATEMENT \ \ 1] 3 (34)| 00:00:01 |
| 1| HASH UNIQUE | \ 1] 3 (34)| 00:00:01 |
[* 2 | CONNECT BY WITHOUT FILTERING| | \ | \
| 3| FAST DUAL \ \ 1] 2 (0)| 00:00:01 |

CONNECT_BY_FILTERING
18¥%: CONNECT_BY_FILTERING([<@ & #]Ht>))
R Rk 2%3E4T CONNECT BY #:/EI, 7E3KBUEIR I oS 1E

HELLODBA. COM>exec sql explain(’ select /*+CONNECT BY FILTERING (@”SEL$1”)%*/owner, table name, level from

t constraints c start with constraint name in (select index name from t indexes t where t.owner =
c.owner ) connect by prior r owner=owner and prior r constraint name = constraint name’,’BASIC’);
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| Id | Operation | Name |

SELECT STATEMENT \ |
CONNECT BY WITH FILTERING| \
NESTED LOOPS
TABLE ACCESS FULL
INDEX UNIQUE SCAN
HASH JOIN
CONNECT BY PUMP
TABLE ACCESS FULL

| \
| \
| \
| \ T_CONSTRAINTS
| \ T INDEXES PK

| \

| \

| |

N O U W= O

T_CONSTRAINTS

NO_CONNECT_BY_FILTERING
iE3E: NO_CONNECT_BY_FILTERING([<@Zx #]Hk>])
ik RN eAL8%E1T CONNECT BY $AEIN, 7 B EEIN o g
HELLODBA. COM>exec sql_explain(’ select /#+NO_CONNECT BY FILTERING(@”SEL$1”)*/owner, table name, level

from t constraints connect by prior r owner=owner and prior r constraint name = constraint name start
with owner=:A’,  BASIC');

| Td | Operation | Name \

| 0 | SELECT STATEMENT \ \
| 1| CONNECT BY NO FILTERING WITH START-WITH| |
| 2| TABLE ACCESS FULL | T _CONSTRAINTS |

XML Zifier
COST_XML_QUERY_REWRITE

i&yk: COST_XML_QUERY_REWRITE

Hik: fERess CRAXAMENEZERESHEA) MEH XML W R BRI TR TR E
WES., BRNERT, I RHE TR N T ERES . SRR ENT ISR 19027 FH 1
EREE, P LAE R EE R ECE A REE S I A

HELLODBA. COM>desc xml test

Name Null? Type

TABLE of SYS. XMLTYPE (XMLSchema “http://www. Hel1oDBA. com/xml/schema. xsd” Element “test—xml”) STORAGE
Object-relational TYPE “test—-xml748 T”

HELLODBA. COM>exec sql explain(’ SELECT /#+%/EXTRACT (VALUE(x), '’ /test—-xml/id’’) FROM xml test x WHERE
EXTRACTVALUE (value (x), ’’ /test—xml/name’’) = ’’aaa’’’, ’TYPICAL OUTLINE) ;
Plan hash value: 3532887779

BEGIN OUTLINE DATA
FULL (@”SEL$1” “X”@”SEL$1”)
OUTLINE_LEAF (@”SEL$1”)
NO_COST_XML_QUERY_REWRITE
XMLINDEX REWRITE IN SELECT
XMLINDEX REWRITE
XML_DML_RWT STMT
END_OUTLINE_DATA

*/
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HELLODBA. COM>exec sql_explain (" SELECT /#+COST_XML_QUERY REWRITE+/EXTRACT (VALUE (x), ’’ /test—xml/id’ ")
FROM xml test x WHERE EXTRACTVALUE (value (x), ’’ /test—xml/name’’) = '“aaa’’’, ’TYPICAL OUTLINE);
Plan hash value: 3532887779

BEGIN OUTLINE DATA
FULL (@”SEL$1” “X”@”SEL$1”)
OUTLINE_LEAF (@”SEL$1”)
XMLINDEX REWRITE IN SELECT
XMLINDEX REWRITE
XML DML RWT STMT
FORCE XML QUERY REWRITE
END OUTLINE DATA
*/
NO_COST_XML_QUERY_REWRITE
15y%: NO_COST_XML_QUERY_REWRITE
k: RIS EA XML RN E R TETRNNERES.
T4l
FORCE_XML_QUERY_REWRITE
1Bk FORCE_XML_QUERY_REWRITE
ik AL XML B E AT S
HELLODBA. COM>exec sql_explain(’ select /*+FORCE_XML_ QUERY REWRITE#*/rowid from xml test where

existsnode (object value,’’ /test—xml[name="aaa”]’’)=1", ’BASIC PREDICATE’) ;
Plan hash value: 3532887779

Predicate Information (identified by operation id):

1 - filter ("XML_TEST”. "SYS_NC00009$"=" aaa’ )
NO_XML_QUERY_REWRITE
iB7%: NO_XML_QUERY_REWRITE
ik LRI XML AR E AT E S
HELLODBA. COM>exec sql_explain(’ select /*+NO XML QUERY REWRITE*/rowid from xml test where

existsnode (object value,’’ /test—xml[name="aaa”]’’)=1", ’BASIC PREDICATE’);
Plan hash value: 3532887779

Predicate Information (identified by operation id) :

1 - filter (EXISTSNODE (SYS MAKEXML (" 43408109EBBC4C0C942DC83C286B7241" ,
4347, “XML_TEST”. “XMLEXTRA”, “XML_TEST”. “XMLDATA”),’ /test—xml [name="aaa”]’
)=1)
XML_DML_RWT_STMT
i85 XML_DML_RWT_STMT
HR: e XML BEEEETES . MERIE DA ZIRPER), WRFERA
NO_XML_DML_REWRITE #ATf#MT, 2> FEOZSE R PEEEE il k.

HELLODBA. COM>CREATE TABLE xmltest OF XMLType xmltype STORE as BINARY XML;
Table created.

HELLODBA. COM>exec sql_explain (" UPDATE /#+XML_ DML RWT STMT*/xmltest SET OBJECT VALUE =
deleteXML (OBJECT VALUE, ’’ /product details[@id=1]/product[@id=2]"")", ’BASIC PREDICATE’) ;
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| Id | Operation | Name |

0 | UPDATE STATEMENT \ \
1 | UPDATE | XMLTEST |
2 | TABLE ACCESS FULL | XMLTEST |
3 |  SORT AGGREGATE \ \
4|

* XPATH EVALUATION | \

Predicate Information (identified by operation id):

4 — filter (TO_BINARY_DOUBLE("P”. “C_01$")=2. OE+000D)
PL/SQL procedure successfully completed.
HELLODBA. COM>exec sql_explain (" UPDATE /#+NO_XML_DML_REWRITE*/xmltest SET OBJECT VALUE =

deleteXML (OBJECT VALUE, ’’ /product details[@id=1]/product[@id=2]"")", ’BASIC PREDICATE’);
Plan hash value: 3332225581

| 1d | Operation | Name |

| 0 | UPDATE STATEMENT | \
| 1| UPDATE | XMLTEST |
| 2| TABLE ACCESS FULL| XMLTEST |

PL/SQL procedure successfully completed.
NO_XML_DML_REWRITE

1835 NO_XML_DML_REWRITE

ik ZE IR 28X DML B A) R i XML #0858 /E (DELETEXML. UPDATEXML.
INSERTCHILDXML. INSERTCHILDXMLBEFORE £l INSERTCHILDXMLAFTER) #H{TE 'S

I, 11
XMLINDEX_REWRITE

iB75: XMLINDEX_REWRITE

iR faaatiibgsfE A XML & 5] (XMLindex) #4TEE

HELLODBA. COM>create table t xml tabl (ID NUMBER NOT NULL, XMLDATA XMLType) xmltype column “XMLDATA”

STORE AS BINARY XML;

Table created.

HELLODBA. COM>create index t_xml tabl IDX 1 on t_xml tabl (XMLDATA) indextype is xdb.xmlindex PARAMETERS
( ’PATHS ( INCLUDE (/ROOT))’ );

Index created.

HELLODBA. COM>exec sql_explain(’ SELECT /*+ XMLINDEX REWRITE */ COUNT (ID) FROM t_xml tabl t WHERE
t. XMLDATA. EXISTSNODE ' * /ROOT’”) = 1’, ’BASIC OUTLINE’);

| Id | Operation | Name \
| 0 | SELECT STATEMENT \ \
| 1| SORT AGGREGATE \ \
| 2| NESTED LOOPS SEMI | \
| 3| TABLE ACCESS FULL | T_XML_TAB1 \
| 4 | TABLE ACCESS BY INDEX ROWID| SYS138768 T XML TAB PATH TABLE |
| 5] INDEX RANGE SCAN | SYS138768 T XML TAB PIKEY IX |
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NO_XMLINDEX_REWRITE
;. NO_XMLINDEX_REWRITE

iR bk g XML &S] (XMLindex) #TEE
HELLODBA. COM>exec sql explain(’ SELECT /#+ NO XMLINDEX REWRITE #*/ COUNT (ID) FROM t xml tabl t WHERE
t. XMLDATA. EXISTSNODE "’ /ROOT’’) = 1’, ’BASIC OUTLINE’);

| 1d | Operation | Name \
| 0 | SELECT STATEMENT | \
| 1| SORT AGGREGATE \ \
| 2| TABLE ACCESS FULL| T XML TAB1 |

XMLINDEX_REWRITE_IN_SELECT
1832 XMLINDEX_REWRITE_IN_SELECT
iR FERAb#EK XML R 5| T # 5 SELECT 1)

HELLODBA. COM>exec sql explain(’ SELECT /#+ XMLINDEX REWRITE IN SELECT #*/XMLQuery (’’ $r/ROOT’’ PASSING
t. XMLDATA AS “r” RETURNING CONTENT) FROM t xml tabl t WHERE t.XMLDATA. EXISTSNODE(’ /ROOT’’) = 1,
"BASIC OUTLINE’) ;

| Id | Operation | Name |
| 0 | SELECT STATEMENT \ |
| 1| SORT GROUP BY \ \
| 2| TABLE ACCESS BY INDEX ROWID| SYS138768 T XML TAB_PATH TABLE |
| 3] INDEX RANGE SCAN | SYS138768 T XML TAB PIKEY IX |
| 4 | NESTED LOOPS SEMI \ |
| 5| TABLE ACCESS FULL | T_XML_TABI |
| 6| TABLE ACCESS BY INDEX ROWID| SYS138768 T XML TAB PATH TABLE |
| 7] INDEX RANGE SCAN | SYS138768_T XML TAB PIKEY IX |

NO_XMLINDEX_REWRITE_IN_SELECT
153%: NO_XMLINDEX_REWRITE_IN_SELECT
k. feRessl XML R 51U T WHERE FA) 3 A T E 5 SELECT FA)

HELLODBA. COM>exec sql_explain (" SELECT /*+ NO_XMLINDEX REWRITE IN SELECT #*/XMLQuery ('’ $r/ROOT’’ PASSING
t. XMLDATA AS “r” RETURNING CONTENT) FROM t xml tabl t WHERE t.XMLDATA. EXISTSNODE(’’ /ROOT’’) = 17,
’BASIC OUTLINE’) ;

| Id | Operation | Name |
| 0 | SELECT STATEMENT \ |
| 1| NESTED LOOPS SEMI \ |
| 2| TABLE ACCESS FULL | T_XML_TABI |
| 3| TABLE ACCESS BY INDEX ROWID| SYS138768 T XML _TAB_PATH TABLE |
| 4 | INDEX RANGE SCAN | SYS138768_T XML TAB PIKEY IX |

CHECK_ACL_REWRITE

iB¥5: CHECK_ACL_REWRITE

fiR: K. ATRERIRRAESAEXT XML B E S, KA 42§ 511 (Access Control List)
NO_CHECK_ACL_REWRITE

15y%: NO_CHECK_ACL_REWRITE

k. RFl. WTHEERATERIALIES XML R E GRS, A&V #5138 (Access Control
List)
INLINE_XMLTYPE_NT

iEy%: INLINE_XMLTYPE_NT
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fiR: KE0. ATRERFR R AER I IE A H NI XMLTYPE 24 56 #: ik 3R (Nested Table)
XMLINDEX_SEL_IDX_TBL

1532 XMLINDEX_SEL_IDX_TBL

ik: KH.

P I
DRIVING_SITE

B35 DRIVING_SITE([<ZFEE>])

IR FR R AR AL B AN B FEAE o A S R SR Bl 5, B TE A O 0k i BT
KRIGESHUNT, R A Hh 5

HELLODBA. COM>exec sql explain(’ select /*+ driving site(rt) */count(*) from t tables 1t

t tables@orallr2 rt where 1t.owner = rt.owner and lt.table name = rt.table name’, ’TYPICAL NOTE’);

Remote SQL Information (identified by operation id):

3 — SELECT "OWNER", “TABLE_NAME” FROM “T_TABLES” "A2” (accessing ’!” )

— fully remote statement
REMOTE_MAPPED

{875 REMOTE_MAPPED([<IT R 50¥E FEAE1HE>])
Hik: fEomNEiRT, R sE BN N EE FE R T i A2 . /E AT DRIVING_SITE 2§
Bl. K& ESEN, RAARMEEEE.

HELLODBA. COM>exec sql explain(’ select /#+ remote mapped (ORA11R2) #*/count (%) from T USERS@ORA11R2 u,
t tables t where t.owner=u.username’, ' TYPICAL’);

Remote SQL Information (identified by operation id):

3 — SELECT ”"OWNER” FROM “T_TABLES” ”"Al1” (accessing ’!’ )

— fully remote statement
OPAQUE_TRANSFORM
iBy%L: OPAQUE_TRANSFORM
ik fE4 AW, {4 INSERT ... SELECT ... FROM 15 f1) Mize R 54 P 2 1 B0 4 A\ A i %5
Wi PERT, R FEA P AT I B A A bashn bz, AE1S o A U s 2 TR i S AR IR
BE 9% AR
(CRHEIRFE, 10.2.0.4)

HELLODBA. COM>create table t objects dummy2 as select * from t objects@orallr2 where 1=2;
Table created.

HELLODBA. COM>exec sql explain(’ insert into t objects dummy2 select * from
t objects@orallr2’,’ TYPICAL’) ;

Remote SQL Information (identified by operation id):

1 - SELECT /*+ OPAQUE_TRANSFORM :*/ “OWNER”, “OBJECT NAME”, “SUBOBJECT NAME”, “OBJECT I
D”, “DATA_OBJECT_ID”, “0BJECT_TYPE”, “CREATED”, “LAST DDL_TIME”, “TIMESTAMP”, “STATUS”, “TEMP
ORARY”, “GENERATED”, “SECONDARY”, “NAMESPACE”, “EDITION_NAME”, “LI0” FROM “T_OBJECTS”
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“T_OBJECTS” (accessing ’ORA11R2’ )
HELLODBA. COM>insert into t objects dummy2 select * from t objects@orallr2;

72116 rows created.

GEFEEHEE, 11.2.0.D
HELLODBA. COM>select sql text from v$sqlarea where sql text like ’%OPAQUE TRANSFORM% and sql text not
like ’%v$sqlarea’ ;

SQL_TEXT

SELECT /*+ OPAQUE_TRANSFORM */

”OWNER”, “OBJECT NAME”, “SUBOBJECT NAME”, “OBJECT ID”, “DATA OBJECT ID”, “OBJECT TYPE”, ”CREATE

D”, “LAST DDL TIME”, “TIMESTAMP”, “STATUS”, “TEMPORARY”, ”GENERATED”, “SECONDARY”, “NAMESPACE”, “EDITION NAME”,
“LI0” FROM “T_OBJECTS” ”T_OBJECTS”

HIT B e
STATEMENT_QUEUING

iEyk: STATEMENT_QUEUING

k. 7EHITERA (11gR2 F:i) R, (EIEAJEIFATRIEAER, FHENFERGT], F3)
RER R TR 4k 228 1T

HAFHATERRT, UEEZS N ITER R EZATR, WRIFATHIEA LI 7R
BRI NBAN SRy, Bei, I AL K] vssaL_MONITOR 1] BAE 2 HARZAS  QUEUE.
NO_STATEMENT_QUEUING

1BV NO_STATEMENT_QUEUING

iR EAMFATERR (11gR2 F¢1E) F, BIMEFEFRATBRIEA BT, W4kstig Tita), Xt
AR FEEHEEIE (W cPU) 5%

M54 “ _parallel_statement_queuing” #13%E N TRUE (ERIAH FALSE) , RAE M LZRiE
FITEFAT BEIR BRI A2 N PAF .
GBY_PUSHDOWN

iB¥%: GBY_PUSHDOWN([<@ £ ] >])

TR SRR AL SRAER FRAT B BT A N, 5 FEH GROUP BY BRAEHE A TIFAT IR S5 HERE 1
s
; H‘HELLODBA. COM>exec sql_explain(’ SELECT /#+ FULL(T) parallel (T DEFAULT) GBY PUSHDOWN */ owner,

table name, COUNT (status) cnt FROM t tables t GROUP BY owner, table name’, ’BASIC OUTLINE’);

| Id | Operation | Name |

SELECT STATEMENT \ \
PX COORDINATOR \ \
PX SEND QC (RANDOM) | :7Q10001 |
HASH GROUP BY \ \
PX RECEIVE | \
PX SEND HASH | :1Q10000 |
HASH GROUP BY | |
PX BLOCK ITERATOR | \

[ 0
| 1
| 2
| 3
| 4
| 5
| 6
| 7
| 8 TABLE ACCESS FULL| T TABLES |

NO_GBY_PUSHDOWN
iEy%: NO_GBY_PUSHDOWN([<@EF ifjHlt>])
R B IERALBRAERT IAT E M IAT MG I, ¥ GROUP BY $5AEHE NI4T MR 55 12E 4%
HELLODBA. COM>exec sql explain(’ SELECT /*+ FULL (T) parallel (T DEFAULT) NO GBY PUSHDOWN */ owner,
table name, COUNT (status) cnt FROM t tables t GROUP BY owner, table name’, ’BASIC OUTLINE’);
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| 1d | Operation | Name \
| 0 | SELECT STATEMENT | \
| 1| PX COORDINATOR \ \
[ 2| PX SEND QC (RANDOM) | :TQ10001 |
| 3| HASH GROUP BY \ \
| 4| PX RECEIVE \ \
| 5| PX SEND HASH | :1Q10000 |
| 6 | PX BLOCK ITERATOR | \
| 7] TABLE ACCESS FULL| T TABLES |

HWM_BROKERED
iE3E: HWM_BROKERED

e THE

R SR EPAT SSAEPAT AT IS (BRI e BRI QA5 2 I, A Mk Az

BB FRALE, RS2 DMIFAT IR AR — N R B

(90 -

HELLODBA. COM> alter session enable parallel dml;

Session altered.

HELLODBA. COM>explain plan for insert /#+ append */ into t objects dummy select /*+ full(o) parallel (o

2)*/* from t objects o;

Explained.

HELLODBA. COM>select plan table output from table(dbms xplan. display(null, null, *ALL’));

PLAN TABLE OUTPUT

| Id | Operation |  Name | Rows | Bytes | Cost | TQ | IN-OUT| PQ Distrib |
| 0 | INSERT STATEMENT \ | 32435 | 2945K| 22 | \ \ \
| 1| LOAD AS SELECT \ | | \ | | \ \
| 2| TABLE ACCESS FULL | T OBJECTS | 32435 | 2945K| 22 | 63,00 | P->S | QC (RAND) |

HELLODBA. COM>explain plan for insert /*+ append HWM_BROKERED #*/ into t objects dummy select /*+ full (o)

parallel (o 2)#*/* from t objects o;

Explained.

HELLODBA. COM>select plan table output from table(dbms xplan. display(null, null, *ALL’));

PLAN TABLE OUTPUT

| Id | Operation | Name | Rows | Bytes | Cost | TQ | IN-OUT| PQ Distrib

| 0 | INSERT STATEMENT \ | 32435 | 2945K| 22 | \ \ \
| 1| LOAD AS SELECT | \ \ \ | \ | |
| 2| TABLE ACCESS FULL | T OBJECTS | 32435 | 2945K| 22 | 64,00 | P->S | QC (RAND) |
| 2| TABLE ACCESS FULL | T OBJECTS | 32435 | 2945K| 22 | 63,00 | P->S | QC (RAND) |
| 1| LOAD AS SELECT | \ \ \ | \ | |
| 2| TABLE ACCESS FULL | T OBJECTS | 32435 | 2945K| 22 | 64,00 | P->S | QC (RAND) |
| 2| TABLE ACCESS FULL | T OBJECTS | 32435 | 2945K| 22 | 63,00 | P->S | QC (RAND) |
| 0 | INSERT STATEMENT | | 32435 | 2945K| 22 | \ | |
| 1| LOAD AS SELECT \ \ \ \ | \ \ \
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| 2| TABLE ACCESS FULL | T OBJECTS | 32435 | 2945K| 22 | 64,00 | P->S | QC (RAND) |

| 2| TABLE ACCESS FULL | T OBJECTS | 32435 | 2945K| 22 | 63,00 | P->S | QC (RAND) |

| 1| LOAD AS SELECT \ \ \ \ | \ \ \

| 2| TABLE ACCESS FULL | T OBJECTS | 32435 | 2945K| 22 | 64,00 | P->S | QC (RAND) |

| 2| TABLE ACCESS FULL | T OBJECTS | 32435 | 2945K| 22 | 63,00 | P->S | QC (RAND) |
NO_QKN_BUFF

157%: NO_QKN_BUFF
iR BB ZE BN A S B R N AF
HELLODBA. COM>exec sql explain(’ select /#+parallel (t 8) parallel(o 8) leading(t o) pq distribute(o hash

hash) NO QKN BUFF#/# from t tables t, t objects o where t.owner=o.owner and t.table name=o.object name
and o. status=:A’, BASIC’) ;

| Id | Operation | Name |
| 0 | SELECT STATEMENT | |
| 1| PX COORDINATOR | \
| 2| PX SEND QC (RANDOM) | :TQ10002 |
| 3| HASH JOIN | \
| 4 | PX RECEIVE | \
| 5| PX SEND HASH | :TQ10000 |
| 6 | PX BLOCK ITERATOR | \
| 7] TABLE ACCESS FULL| T TABLES |
| 8| PX RECEIVE \ \
| 9| PX SEND HASH | :17Q10001 |
[ 10 | PX BLOCK ITERATOR | \
[ 11 | TABLE ACCESS FULL| T OBJECTS |

PARALLEL_INDEX
EvE: PARALLEL INDEX([EE#IH] <> <& 5| 1> [<K 3] 2> ...] <IF47F>) Bk % PARALLEL INDEX([ZF
W] <> (<R G FBIIE 1) (<RI TR 25) ] <TFTE>)
kR feon Al a7 7 U M AL > X RG] . JRATRERT DU HS, AT BLJY DEFAULT,
ST H RGBINIFATEE .
HELLODBA. COM>exec sql_explain(’ select /#+ gb_name (M) parallel index (o t_objects_list_IDX1 2) */* from
t objects list o where object name like :A’, 'BASIC);

| Id | Operation | Name |
| 0 | SELECT STATEMENT \ |
| 1| PX COORDINATOR \ |
| 2| PX SEND QC (RANDOM) | :TQ10000 |
| 3] PX PARTITION LIST ALL | |
| 4 | TABLE ACCESS BY LOCAL INDEX ROWID| T OBJECTS LIST |
| 5| INDEX RANGE SCAN | T OBJECTS LIST IDX1 |

NO_PARALLEL_INDEX
V2 NO_PARALLEL_INDEX([E 1] <> <& 5| 1> [<F 5] 2> ...]) B35 NO_PARALLEL_INDEX([%F
W] <> (<RBIFZRBIIE 15) [(<R5 FBFIE 25) ..])
AR AR R 8 BRI RAT O Uy I A 43 X 2R 5

HELLODBA. COM>alter index t objects list IDX1 parallel (degree 2);

Index altered.

HELLODBA. COM>exec sql _explain(’ select /#+ gb_name (M) no parallel index(o t_objects list IDX1)#*/* from
t objects list o where object name like :A’, “BASIC’);
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| Id | Operation | Name |
| 0 | SELECT STATEMENT \ \
| 1| PARTITION LIST ALL \ |
| 2| TABLE ACCESS BY LOCAL INDEX ROWID| T OBJECTS_LIST \
| 3| INDEX RANGE SCAN | T _OBJECTS_LIST IDX1 |

PQ_DISTRIBUTE
iBy5: PQ_DISTRIBUTE([<@ & ] HR>] <> <4 &K 7 3>) Bl PQ_DISTRIBUTE([<@ B i Ht>] <> <
W KT 2> <oy Kk T750>)
R $REITEM P IATI KRR E RS K TT G
HELLODBA. COM>exec sql explain(’ select /*+parallel (o 2)*/* from t objects o where exists (select
/*+hash_sj PQ DISTRIBUTE(t HASH HASH)*/1 from t_ tables t where o.owner = t.owner and o.object name =
t. table name)’, ’BASIC);

| Td | Operation | Name |
| 0 | SELECT STATEMENT \ |
| 1| PX COORDINATOR \ |
| 2| PX SEND QC (RANDOM) | :TQ10002 |
| 3| HASH JOIN RIGHT SEMI BUFFERED | |
| 4| BUFFER SORT | |
| 5] PX RECEIVE \ |
| 6] PX SEND HASH | :TQ10000 \
| 7] INDEX FULL SCAN | T TABLES PK |
| 8| PX RECEIVE \ |
[ 9] PX SEND HASH | :TQ10001 \
[ 10 | PX BLOCK ITERATOR \ |
[ 11 | TABLE ACCESS FULL | T OBJECTS |
PARALLEL

ik PARALLE([[<@E 1 H>] <> [<IFATE>])

iR PR S B R ECE W A AT A . o, SR BRI T R R
e A PRIZR) i, JR4TEE R LA MANUALAUTO,DEFAULT B 18 &3y #Re AR, IFT
J¥ 7T LAy DEFAULT 53 46 52 507

HELLODBA. COM>exec sql_explain(’ SELECT /#+ parallel (u default) */* from t users u’, ’BASIC ) ;

| Id | Operation | Name \

| 0 | SELECT STATEMENT | |
| 1| PX COORDINATOR \ |
[ 2| PX SEND QC (RANDOM)| :TQ10000 |
| 3] PX BLOCK ITERATOR | \
| 4 | TABLE ACCESS FULL| T USERS |

NO_PARALLEL
18y%: NO_PARALLEL(<Z>)
ik ZEIERAER AT B R
HELLODBA. COM>alter table t objects dummy parallel (degree 2);
Table altered.

HELLODBA. COM>exec sql explain(’ SELECT /#+ no parallel #*/# from t objects dummy o', ’BASIC’);
Plan hash value: 2093122083

| Id | Operation | Name
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0
1

SELECT STATEMENT | \
TABLE ACCESS FULL| T OBJECTS_DUMMY |

SHARED
Hik: SHARED(<#> [JH1T/E])
ik R A e IRERIIHAT R . WAHRE AT E, AT PARALLEL $27-1EFHAHIA -

HELLODBA. COM> alter table t objects dummy parallel (degree 2);

Table altered.

HELLODBA. COM>alter table t objects parallel (degree 8);

Table altered.

e THE

HELLODBA. COM>exec sql explain(’ select /*+ full (o) full(d) shared(d) */count(*) from t objects dummy d,

t_objects o where o.owner=d. owner and o.object name = d.object name’, ’BASIC COST’);

| Td | Operation | Name | Cost (%CPU) |
| 0 | SELECT STATEMENT | [ 719 (O]
| 1| SORT AGGREGATE | |

| 2| PX COORDINATOR | |

| 3] PX SEND QC (RANDOM) | :TQ10002 | \
| 4 | SORT AGGREGATE \ |

| 5| HASH JOIN \ [ 719 @]
| 6 | PX RECEIVE \ [ 231 (0]
| 7| PX SEND HASH | :TQ10000 [ 231 (0)]
| 8| PX BLOCK ITERATOR | [ 231 (0]
| 9| TABLE ACCESS FULL| T OBJECTS [ 231 (0]
| 10 | PX RECEIVE | | 486  (0)]
[ 11 | PX SEND HASH | :TQ10001 | 486 (0)]
| 12 | PX BLOCK ITERATOR | | 486 (0|
| 13 | TABLE ACCESS FULL| T OBJECTS DUMMY | 486  (0) |

HELLODBA. COM>exec sql explain(’ select /#+ full (o) full(d) shared(o) */count(*) from t objects dummy d,

t_objects o where o.owner=d. owner and o.object name = d.object name’, ’BASIC COST’);

| 1d | Operation | Name | Cost (%CPU) |
| 0 | SELECT STATEMENT \ | 1437 (D |
| 1| SORT AGGREGATE \ |

| 2| PX COORDINATOR | |

| 3] PX SEND QC (RANDOM) | :TQ10002 | \
| 4| SORT AGGREGATE | |

| 5| HASH JOIN \ | 1437 (1)
| 6 | PX RECEIVE \ [ 463 (1]
| 7] PX SEND HASH | :TQ10000 [ 463 (1)
| 8| PX BLOCK ITERATOR | [ 463 ()]
| 9| TABLE ACCESS FULL| T OBJECTS [ 463 (|
[ 10 | PX RECEIVE \ [ 913 (|
[ 11| PX SEND HASH | :1Q10001 [ 973 ()]
| 12 | PX BLOCK ITERATOR | [ 973 |
| 13 | TABLE ACCESS FULL| T OBJECTS DUMMY | 973  (1)]

NOPARALLEL

iB7E: NOPARALLEL([[<@EE#H)H>] <F£>))
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R 22 IR As T A el 5 G # FHIRATE . 1 NO_PARALLEL /EFZEAARH o

% W, NO_PARALLEL 755l »
PQ_MAP

B PQ_MAP(<ER>)

k. KHE. ATREE M TIHAT AR MR
PQ_NOMAP

THi%: PQ_NOMAP(<Z>)

k: K. "TREEH TIATERRER.
PRESERVE_OID

1#y%: PRESERVE_OID

k. K. ATREE M TIHTE W R,
SYS_PARALLEL_TXN

iB¥5: SYS_PARALLEL_TXN

. ARFEn. ATRER T IRAT AW B A E ) F.
CUBE_GB

15y CUBE_GB

k. AK%n. WAL R T GROUP BY CUBE J:-AT 75 i1 ) Py &R V1 i)

I

ZIONE M2 55 10g (10.2.0.4) TEMENTIE/RETTE/E & K4 ORA-00600 4%, HASKIL

EA)IEAT .
ORA-600: internal error code, arguments: [prsHintQbLevel-1], [890], [1, [1, [1, [1, [1, []
RAEFUE IR IEA «

CUBE_GB/GBY_CONC_ROLLUP/PIV_GB/PIV_SSF/RESTORE_AS_INTERVALS/SAVE_AS_INTERVALS/SCN_ASC

ENDING/MODEL_DONTVERIFY_UNIQUENESS/TIV_GB/TIV_SSF
GBY_CONC_ROLLUP

1y GBY_CONC_ROLLUP

fik: K40, "THEE T GROUP BY ROLLUP F-47- 25 1) [ P 436 JH 25 i)
PIV_GB

iBE: PIV_GB

k. K4, HIAE GROUP BY FHAT i (1) P &R A & G A) L

N RCIDI

HELLODBA. COM>select /#+qb name (Q2) full (02) parallel (02 2)*/ owner, status, count(object name) from

t_objects 02 where owner like D% group by owner, status;

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=11 Card=3 Bytes=42)
1 0  SORT* (GROUP BY) (Cost=11 Card=3 Bytes=42) :Q17865001
2 1 SORT* (GROUP BY) (Cost=11 Card=3 Bytes=42) :Q17865000
3 2 TABLE ACCESS* (FULL) OF ’T_OBJECTS’ (Cost=6 Card=3379 Bytes=47306) :Q17865000
1 PARALLEL TO SERIAL SELECT /*+ CIV_GB */ Al.CO, Al.C1, COUNT (SYS_O
P_CSR(AL.(C2,0)) FROM :Q17865000 Al GROUP BY
Al. CO, AL.C1
2 PARALLEL_TO PARALLEL SELECT /#+ PIV_GB */ Al.CO CO,Al.Cl C1,SYS 0

P_MSR(COUNT (%)) C2 FROM (SELECT /#*+ NO_EXPAN
D ROWID(A2) */ A2.”OWNER” CO, A2. "STATUS” C1
FROM “T_OBJECTS” PX_GRANULE (0, BLOCK_RANGE,
DYNAMIC) A2 WHERE A2. ”OWNER” LIKE ’D% ) Al
GROUP BY Al. (0, Al.Cl1

3 PARALLEL COMBINED WITH PARENT

TIV_GB
1By TIV_GB
iR ARHEN. IR AT A A P i) b
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TIV_SSF

1BV TIV_SSF

k. K40, HBAEFATE R A HE IS RES L
PIV_SSF

1BE: PIV_SSF

k. K40, HBFEFATE R A IS RES L
RESTORE_AS_INTERVALS

1575 RESTORE_AS_INTERVALS

Wik: KRFE0. HIEIFATEWR A S IR A EA) -
SAVE_AS_INTERVALS

1575 SAVE_AS_INTERVALS

k. KFn. HIEIFATERP AR AERES L
SCN_ASCENDING

15y%: SCN_ASCENDING

ik: K0, HITEIFATEWR A S IR A EA) -

e 2n
MODEL_MIN_ANALYSIS

15y%: MODEL_MIN_ANALYSIS

R AT EAGE ) B R ISR . (ERO0AL 8 e A0 T ) (1) 3 A i i 2D 1) A 1 A
BaRiins

SRR ARk TER) CA . i) AT A R B ER -

HELLODBA. COM>alter session set events ’TRACE[RDBMS. SQL Compiler. %]’ ;
Session altered.

HELLODBA. COM>explain plan for

2 SELECT /#+gb_name (m) no merge(@inv) NO MERGE (@”SEL$2”)*/status, s

3 FROM (select /#+gb name(inv) no merge (v)*/o.owner, o.status, o.object name, o.created
t. tablespace name from v _objects sys o, t tables t where o.owner=t. owner and
0.object name=t. table name) q

4 WHERE q. created < :A

5 MODEL RETURN UPDATED ROWS

6 PARTITION BY (status)

7 DIMENSION BY (owner)

8 MEASURES (object name v, 1 s)

9 RULES
0 (slany] = count(v) over (partition by status));

HELLODBA. COM>explain plan for
2 SELECT /#+gb_name (m) MODEL MIN ANALYSIS no merge(@inv) NO MERGE (@”SEL$2”)*/status, s
3 FROM (select /*+gb name(inv) no merge(v)*/o.owner, o.status, o.object name, o.created
t. tablespace name from v _objects sys o, t tables t where o.owner=t. owner and
0. object name=t. table name) q
4 WHERE q. created < :A
5 MODEL RETURN UPDATED ROWS
6 PARTITION BY (status)
7 DIMENSION BY (owner)
8 MEASURES (object name v, 1 s)
9 RULES
0

1 (s[any] = count(v) over (partition by status)):

i B AT BAA I 2 08 SR i, LA & DR o A 2R A = 13 {7 B0 314 N PR 22 0 e 48 0 A«

FPD: Considering simple filter push (pre rewrite) in query block M (#0)
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FPD: Current where clause predicates 9?°?

try to generate transitive predicate from check constraints for query block M (#0)
finally: 92?

kkqfppRelFilter: Not pushing filter predicates in query block SEL$21876068 (#0) because no predicate to
push
FPD: Considering simple filter push (pre rewrite) in query block SEL$21876068 (£0)
FPD: Current where clause predicates T OBJECTS”. “OWNER”="T”.”OWNER” AND
”T_OBJECTS”. “OBJECT_NAME”="T”. “TABLE _NAME” AND “T_OBJECTS”. “OWNER”="SYS’ AND “T_OBJECTS”.”CREATED”<:Bl1
AND “T”.”0WNER”="SYS’
MODEL_NO_ANALYSIS
157%: MODEL_NO_ANALYSIS
R TR BRI . SR AL B AR RS A 1 32 B W A R e AT
A LA HE A o i 7 AR A0 28 BRER 10 S L 82 L R2 )
MODEL_PUSH_REF
15y%: MODEL_PUSH_REF
R KA. AIRER A T RGBS B IR, SRR a R A (18 1] SR R EN
g AR A e,
NO_MODEL_PUSH_REF
1B NO_MODEL_PUSH_REF
R RHL AR THRAUEE A BB IR, 25 A 20 AR b (18 1] SR A HEN
g AR Y
MODEL_COMPILE_SUBQUERY
1BV MODEL_COMPILE_SUBQUERY
R K. ARG T RS A B R K 5E R .
MODEL_DONTVERIFY_UNIQUENESS
18y%: MODEL_DONTVERIFY_UNIQUENESS
R KA. AR T RS A B 4 K 5E R .
MODEL_DYNAMIC_SUBQUERY
1BV MODEL_DYNAMIC_SUBQUERY
R RE. ARG TEAAE A B i e e 7R

X TE
X_DYN_PRUNE
iB¥5: X_DYN_PRUNE
IR AR AL B E LB AT I 2 T A S5 SR X AT B AT
HELLODBA. COM>alter session set tracefile identifier = “hash X DYN PRUNE(10128)° ;
Session altered.
HELLODBA. COM> alter session set events 10128 trace name context forever, level 31’ ;

Session altered.

HELLODBA. COM>select /*+use hash(tr t2) X _DYN PRUNE#/tr.* from t objects range tr, t tables t2 where
tr. owner=t2. owner and tr.object name=t2. table name and t2.tablespace name=" USERS’ ;

HELLODBA. COM>exec sql_explain(’ select /*+tuse hash(tr t2) X DYN PRUNE*/tr.* from t_objects range tr,
t tables t2 where tr.owner=t2.owner and tr.object name=t2. table name and t2. tablespace name="'USERS’’’,
’BASIC OUTLINE’) ;

| Td | Operation | Name
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| 0 | SELECT STATEMENT | |
| 1| HASH JOIN \ \
| 2| PART JOIN FILTER CREATE | :BF0000 \
| 3| TABLE ACCESS BY INDEX ROWID| T TABLES \
| 4| INDEX RANGE SCAN | T_TABLES IDX3 |
| 5| PARTITION RANGE JOIN-FILTER | \
| 6 | TABLE ACCESS FULL | T_OBJECTS_RANGE |

FIRER) ) 10128 BREE(E B, ATLUE BIBL Fidsk:

kkpapDAExtSQuerySLvl strings sqll SELECT distinct TBL$OR$IDX$PARTSNUM(”T OBJECTS RANGE”, 0, sql2
“OWNER”, ”“OBJECT NAME”) FROM (SELECT “Al”.”OWNER” ”“OWNER”, “Al”.”TABLE NAME” “OBJECT NAME” FROM
“T TABLES” ”“A1” WHERE “Al1”.”TABLESPACE NAME”="USERS’) ORDER BY 1

SUBQUERY_PRUNING

B35 SUBQUERY_PRUNING([<@ZT ] H>] <F> PARTITION)

IR AR T & o X R AT 2 X B BT
SUBQUERY_PRUNING/NO_SUBQUERY_PRUNING & FH T il AT K1) o 75 R FH 7 25 10 38 B O R 2 8l
1M X_DYN_PRUNE JU| H T4k A7 I & 75 3R 47 A ) 38T .

HELLODBA. COM>exec sql explain(’ select /#+ use merge(tr t2) SUBQUERY PRUNING(tr PARTITION)*/tr.* from

t_objects range tr, t tables t2 where tr.owner=t2.owner and tr.object name=t2. table name and

t2. tablespace name=""SYSTEM ’’, ’BASIC ) ;

| Td | Operation | Name |
| 0 | SELECT STATEMENT | |
| 1| MERGE JOIN | |
| 2| SORT JOIN \ |
| 3| VIEW | index$_join$ 002 |
| 4] HASH JOIN | |
| 5| INDEX RANGE SCAN | T TABLES_IDX3 |
| 6 | INDEX FAST FULL SCAN | T TABLES PK |
| 7| SORT JOIN \ |
| 8|  PARTITION RANGE SUBQUERY| \
| 9| TABLE ACCESS FULL | T OBJECTS RANGE |

M 10128 FAFERER(S B b AT LA 2 LA R i3k

SQL text = text = SELECT distinct TBL$OR$IDX$PART$NUM(”T OBJECTS RANGE”, 0, “OWNER”, “OBJECT NAME")
FROM (SELECT “T2”.”OWNER” “OWNER”, “T2”.”TABLE NAME” “OBJECT NAME” FROM “T_TABLES” “T2” WHERE

“T2”. “TABLESPACE_NAME”=" SYSTEM’ ) ORDER BY 1}

NO_SUBQUERY_PRUNING
HV%: NO_SUBQUERY_PRUNING([<@ A H]H1>] <3K>)
IR . A IEARAL B A 4y X R AT 7y X B

HELLODBA. COM>exec sql_explain(’ select /#+NO_SUBQUERY PRUNING (0O PARTITION) LEADING (u)*/o.* from
t_objects range o, t tables t, t_users u where o.owner=t.owner and o.object name=t. table name and
0. owner=u. username and t.tablespace name=""USERS’’ and u.user id<10’, ’BASIC OUTLINE’);

| Id | Operation | Name \

SELECT STATEMENT \
NESTED LOOPS \
NESTED LOOPS \
HASH JOIN |
TABLE ACCESS BY INDEX ROWID| T USERS
INDEX RANGE SCAN | T USERS_PK
PARTITION RANGE ALL | \
TABLE ACCESS FULL | T_OBJECTS_RANGE |
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| 8| INDEX UNIQUE SCAN | T TABLES PK \
| 9| TABLE ACCESS BY INDEX ROWID | T TABLES \

H e BN
RELATIONAL

iHVk: RELATIONAL([<@E 1 H>] <3>)

iR : WX G R RARATEW, FRTAEXN R BN T RELATIONAL B3, X—H#ER
S FEE WL RN

HELLODBA. COM>desc xmltable
Name Null? Type

TABLE of PUBLIC. XMLTYPE
HELLODBA. COM>select * from xmltable;

SYS_NC_ROWINFO$

<other_xml>
{outline data>
<hint>
<IGNORE_OPTIM EMBEDDED HINTS/>
</hint>
{/outline data>
{/other xml>

1 row selected
HELLODBA. COM>select /*+ relational (x) */* from xmltable x;

SYS_NC_0ID$ XMLDATA

5477TABC43C2D4A85917F7328AA961884

<other_xml><outline_ data><hint><IGNORE_OPTIM EMBEDDED HINTS></IGNORE_OPTIM EMBED
DED_HINTS></hint><hint><OPTIMIZER_FEATURES_ENABLE>10. 2. 0. 3</OPTIMIZER_FEATURES_E
NABLE></hint><hint><! [CDATA[ALL ROWS]]></hint><hint><OUTLINE LEAF>”SEL$3BA1AD7C”

BB FZ 2R 7E DML iEA) 2 S8l ORA-22837 k.
MONITOR

&= MONITOR

iR RS A RS TR IR, ANE SRS AR R ETR A A OHMTE R e sl T
i ()RR 5 #2)

HELLODBA. COM>show parameter CONTROL MANAGEMENT PACK ACCESS

NAME TYPE VALUE

control management pack access string DIAGNOSTIC+TUNING
HELLODBA. COM>select /#+ monitor */count(*) from t users u;

HELLODBA. COM>select sql text, status from v$sql monitor where sql text like ’%monitor%’ ;

SQL_TEXT STATUS
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select /#+ monitor */count(*) from t users u DONE (ALL ROWS)
NO_MONITOR

#&i%: NO_MONITOR

IR SRHENE RIS IR IR, ANEE RS L B3R R O TEhEiE iz
AT AL 5 78D 5

HELLODBA. COM>select /*+ no monitor parallel(o 2) full(o) */ /*identifier*/ count (%) from t objects o;

COUNT (%)

HELLODBA. COM>select sql text, status from v$sql monitor where sql text like *%identifier% ;

no rows selected
NESTED_TABLE_FAST_INSERT
1575 NESTED_TABLE_FAST_INSERT
ik AFAPUE T R E RN LGE . @id 10046 FREFATUUE B, KRAEFIRRE,
AN HERE, WZERGA.
HELLODBA. COM>CREATE OR REPLACE TYPE simple type AS TABLE OF VARCHAR2 (30) ;
2/

Bk

Fim

Type created.

HELLODBA. COM>CREATE TABLE t_nt_table (a NUMBER, b simple_ type) NESTED TABLE b STORE AS t_nt_b;

Table created.

HELLODBA. COM> INSERT /*+ */ INTO t nt table select object id, simple type(object name) from t objects;
72116 rows created

Elapsed: 00:00:18. 77

HELLODBA. COM> INSERT /#+ NESTED TABLE FAST INSERT #*/ INTO t nt table select object id
simple type (object name) from t objects;

72116 rows created

Elapsed: 00:00:07.79
NESTED_TABLE_GET_REFS
15y%: NESTED_TABLE_GET_REFS
IR AL LM P BV R E X 5.
HELLODBA. COM>select /#+ */count (*) from T_NT B;
select /#+ */count (*) from T NT B
*
ERROR at line 1:
ORA-22812: cannot reference nested table column’s storage table

HELLODBA. COM>select /#+ nested table get refs */count(*) from T NT B;

COUNT (%)

72116
NESTED_TABLE_SET_SETID

TEVE: NESTED_TABLE_SET SETID
IR AR AT DU - B W HRE X 5. NESTED_TABLE_GET_REFS Al
NESTED_TABLE_SET_SETID 8/ 1% /& it P Fh A 8] FH ARAE AR HR B X o] LA B85 1] o

HELLODBA. COM>select /*+ NESTED TABLE SET SETID */count (*) from T NT B;
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COUNT (%)

72116
NO_MONITORING

1#y%: NO_MONITORING
IR A8 b TE ) TR I I B AR O, BRI 7 col_usageSAN 2 RIZE A1) 4 BT

HELLODBA. COM>select like preds from sys.SQLT$ DBA COL USAGE V where owner = DEMO’ and table name =
>T TABLES’ and column name = ’TABLE NAME  ;

LIKE PREDS

HELLODBA. COM>select /#run(7)*/count (*) from t tables where 7=7 and table name like ’T% ;

COUNT (%)

HELLODBA. COM>exec dbms_stats. gather table stats(’DEMO’, ’T TABLES’);
PL/SQL procedure successfully completed.

HELLODBA. COM>select like preds from sys.SQLT$ DBA COL USAGE V where owner = DEMO’ and table name =
>T TABLES’ and column name = *TABLE NAME  ;

LIKE PREDS

HELLODBA. COM>select /*+ no_monitoring *//*run(8)*/count (*) from t tables where 8=8 and table name like
o

HELLODBA. COM>exec dbms_stats. gather table stats(’DEMO’, ’T TABLES’);
PL/SQL procedure successfully completed.

HELLODBA. COM>select like preds from sys.SQLT$ DBA COL USAGE V where owner = DEMO’ and table name =
>T TABLES’ and column name = ’TABLE NAME  ;

LIKE PREDS

19
NO_SQL_TUNE

&5 NO_SQL_TUNE

iR 2Rk EH SRR A IE A AT VR AR s

HELLODBA. COM>select /* No TUNE(2) *//#tNO_SQL_TUNE#*/count (*) from t_users;

HELLODBA. COM>exec :exec name := dbms sqltune. execute tuning task (:task name,
"EXEC ’ | | substr (:task name, length (:task name)-4)):
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PL/SQL procedure successfully completed.

HELLODBA. COM>select dbms sqltune. report tuning task (:task name) from dual;

ADDITIONAL INFORMATION SECTION

- IR SQL iEA)SEAL.,

RESTRICT_ALL_REF_CONS

1575 RESTRICT_ALL_REF_CONS
iR EFS R BR I BT AMEE LR 205 (CASCADE) 35771

HELLODBA. COM>select owner, table name, constraint name, r owner, r constraint name, delete rule from
dba constraints where constraint name = T C FK’;

OWNER TABLE NAME CONSTRAINT NAME R_OWNER R_CONSTRAINT NAME DELETE RULE

DEMO TC T C_FK DEMO T P PK CASCADE
HELLODBA. COM>delete /*+RESTRICT ALL_REF CONS*/from t_p where a=3;

1 row deleted.

HELLODBA. COM>select count(a) from t_c where a=3;

COUNT (A)

HELLODBA. COM>commi t ;

commit

*

ERROR at line 1:

ORA-02091: transaction rolled back

ORA-02292: integrity constraint (DEMO.T C FK) violated — child record found

USE_HASH_AGGREGATION

NO_

1B¥%: USE_HASH_AGGREGATION([<@ & #]H¢>])
ik oAb SS ARG AT R AR

HELLODBA. COM>alter session set ~ gby hash aggregation enabled’=false;
Session altered.

HELLODBA. COM>exec sql explain(’ select /#+qb_name (M) USE CONCAT (@M)*/owner, count(l) from t objects o
group by owner’, 'T

YPICAL OUTLINE’) ;

Plan hash value: 87103648

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | \ 23 | 138 | 196 (8)| 00:00:02 |
| 1| HASH GROUP BY | \ 23| 138 | 196  (8)| 00:00:02 |
| 2| INDEX FAST FULL SCAN| T OBJECTS_IDX8 | 72116 | 422K| 185 (2)| 00:00:02 |

USE_HASH_AGGREGATION

iEy%: NO_USE_HASH_AGGREGATION([<@Er il He>])

iR LA S A AT R AT

HELLODBA. COM>exec sql explain(’ select /*+qb_name (M) NO USE HASH AGGREGATION (@M)3*/owner, count(l) from

t objects o group by owner’, ’TYPICAL OUTLINE’);
Plan hash value: 49003928
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| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ \ 23| 138 | 196  (8)] 00:00:02 |
| 1| SORT GROUP BY | | 23 | 138 | 196  (8)] 00:00:02 |
| 2| INDEX FAST FULL SCAN| T OBJECTS_IDX8 | 72116 | 422K| 185 (2)| 00:00:02 |

BYPASS_RECURSIVE_CHECK

1535 BYPASS_RECURSIVE_CHECK

IR KA. ARG PR A AR AR A, FRATIEE B AL BRI, 2 b e )=
Hh).

i

HELLODBA. COM>alter session set sql trace=true;

Session altered.
HELLODBA. COM>exec dbms mview. refresh(list => "MV _TABLES’):

PL/SQL procedure successfully completed.

PRER SO R AT AR BIAH RLTE )

INSERT /#+ BYPASS_RECURSIVE CHECK */ INTO

“DEMO”. “MV_TABLES” (“OWNER”, “TABLE_NAME”, “TABLESPACE NAME”, “CREATED”, “LAST DDL TIME”) SELECT

“T”. ”OWNER”, “T”. “TABLE_NAME”, “T”. “TABLESPACE NAME”, “0”. “CREATED”, “0”. “LAST DDL TIME” FROM “T TABLES”
“T”,”T _OBJECTS” “0” WHERE “T”.”OWNER”="0".”0WNER” AND “T”.”TABLE NAME”="0".”0BJECT NAME” AND

”0”. “0BJECT TYPE”=:”SYS B 0” AND “T”.”TABLESPACE NAME” IS NOT NULL

T X 210 & JE FOR UPDATE JEVEMIALIE, BT LiRIER) 2 ORA-01732 k.
BYPASS_UJVC

1By BYPASS_UJVC

IR AREN, TTREAR B A B TR ARSI I ME— ML A 2 . FRATTIEE 2 it AR
BRI, 2infes A ). BEEERAEIER, 71982 ORA-01779 ik

M A5 R ER R ST AR AR B LR A

update /#+ BYPASS_UJVC */ ( select s.status status from snap$ s, snap reftime$ r

where s. sowner = r.sowner and s.vname = r.vname and r.mowner = :1 and r.master = :2 and s.mlink
IS NULL and bitand(s. status, 16) = 0 and r. instsite =0 and s. instsite =0) v  set status = status
+ 16;

DOMAIN_INDEX_FILTER

¥Ev%: DOMAIN_INDEX_FILTER([<@ & #1He>] <F> [(<Z 5]>)]) Bl DOMAIN_INDEX_FILTER([<@ 7
W] <> (<R 5 FBIER>))

ik: faniiessi it JE B RN R 51 & 5] (Composite Domain Index) 24+

HELLODBA. COM>exec sql_explain (" SELECT /#+ domain_ index filter (t t tables dix03) */ * FROM t_tables t

WHERE CONTAINS (owner, ’“aaa’’,1)>0 AND status = ' VALID’’’, ’TYPICAL’);

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ | 1| 241 | 4 (0)] 00:00:01 |
| 1| TABLE ACCESS BY INDEX ROWID| T TABLES | 1] 241 | 4 (0)] 00:00:01 |
|* 2| DOMAIN INDEX | T TABLES_DIX03 | \ \ 4 (0)] 00:00:01 |

Predicate Information (identified by operation id):

2 - access ("CTXSYS”. “CONTAINS” (“OWNER”, " aaa’, 1) >0)
filter ("STATUS"=" VALID’ )

81
HIR N #E: http://www.HelloDBA.com



Oracle = PERE sQL 1% HHT: Oracle sQL Ak 5 AT H AR AR fE#&: WE

NO_DOMAIN_INDEX_FILTER

1EE: NO_DOMAIN_INDEX_FILTER([<@Er ) He>] <> [(<FK5]>)]) 8l
NO_DOMAIN_INDEX_FILTER([<@ZE #iHt>] <> [(<ZE T F B HFE>)])

ik ZER A EE T SR N B A1 5] (Compisite Domain Index) 24+

HELLODBA. COM>exec sql explain(’ SELECT /*+ no domain index filter (t t tables dix03) #*/ * FROM t tables t

WHERE CONTAINS (owner, ’’aaa’’,1)>0 AND status = '’ VALID’’’, ’TYPICAL);

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ | 1] 241 | 4 (0)] 00:00:01 |
|* 1 | TABLE ACCESS BY INDEX ROWID| T_TABLES \ 1] 241 | 4 (0)| 00:00:01 |
[* 2 | DOMAIN INDEX | T TABLES DIX03 | \ \ 4 (0)| 00:00:01 |

Predicate Information (identified by operation id) :

1 - filter ("STATUS”=" VALID’)
2 — access (“CTXSYS”. “CONTAINS” (“OWNER”, ’ aaa’, 1) >0)

DOMAIN_INDEX_SORT
157%: DOMAIN_INDEX_SORT
iR FRRAEIGHE T FBAEAE S8 Z 5] (Compisite Domain Index) 4+

HELLODBA. COM>exec sql_explain(’ SELECT /#+ domain index sort */ * FROM t_tables t WHERE
CONTAINS (tablespace name, ' aaa’’,1)>0 ORDER BY table name, score(l) desc’, ’TYPICAL’);
Plan hash value: 991332243

| Td | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT \ | 1| 241 | 5 (20)| 00:00:01 |
| 1| TABLE ACCESS BY INDEX ROWID| T TABLES | 1] 241 | 5 (20)] 00:00:01 |
[* 2 | DOMAIN INDEX | T_TABLES DIX02 | \ \ 4 (0)] 00:00:01 |

Predicate Information (identified by operation id) :

2 — access ("CTXSYS”. “CONTAINS” (“TABLESPACE NAME”, aaa’, 1) >0)

NO_DOMAIN_INDEX_SORT
ifi¥:: NO_DOMAIN_INDEX_ SORT
k. 2R EH P T BHEANE 513 5] (Compisite Domain Index) 24

HELLODBA. COM>exec sql explain(’ SELECT /*+ no domain index sort */ * FROM t tables t WHERE
CONTAINS (tablespace name, ’’aaa’’,1)>0 ORDER BY table name, score(l) desc’, ’TYPICAL’):

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 1] 241 | 5 (20)] 00:00:01 |
| 1| SORT ORDER BY | | 1] 241 ] 5 (20)] 00:00:01 |
| 2| TABLE ACCESS BY INDEX ROWID| T TABLES | 1| 241 | 4 (0)] 00:00:01 |
[+ 3| DOMAIN INDEX | T_TABLES DIX02 | \ \ 4 (0)] 00:00:01 |

Predicate Information (identified by operation id) :
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3 — access ("CTXSYS”. “CONTAINS” (“TABLESPACE_NAME”, ’ aaa’, 1) >0)

DST_UPGRADE_INSERT_CONV

¥Ey%: DST_UPGRADE_INSERT_CONV

iR : 7E4H DBMS_DST A5 Hudis e i X b AT FH G fE v, SR A7 AE & A v ) X P e [ B2 g
(TIMESTAMP WITH TIME ZONE) HJFBHIREA WAL, ZIn i n b2 B oz 72 B,
) L —AS A B 6 %0 (ORA_DST_CONVERT(INTERNAL_FUNCTION()))
NO_DST_UPGRADE_INSERT_CONV

15y%: NO_DST_UPGRADE_INSERT_CONV

iR 7EH DBMS_DST A0 Hdis 5 i X AT FH GO AR v, WERAFAE & A v i) DX I (] B2 Y
(TIMESTAMP WITH TIME ZONE) W ZB IR A # A, ien a8 EIRAGSSfE B 0% 7 BT
) L —AS A B 6 %0 (ORA_DST_CONVERT(INTERNAL_FUNCTION()))
STREAMS

iByL: STREAMS

iR Ru. ATRERTRAREIE L, 7 17 AR

F 3 Oracle “Jii” (STREAMS) ZHAE:,
DEREF_NO_REWRITE

1E3%: DEREF_NO_REWRITE(<@ZTif]H>)

k. R, AR A T 25 EXF “BUILD DEFERRED” WML EI#HTE M ES, TIEHE.
MV_MERGE

1B MV_MERGE

k. KK, nTRER AL CUBE £ ifl.
EXPR_CORR_CHECK

iBy5: EXPR_CORR_CHECK

k. KH. WHEERTR AL SSEMNT 8 A RIAZLIESS (Expression Filter) fiEA], fHAHH
KEFE AL

TR RE A JE A A
INCLUDE_VERSION

1B7%5: INCLUDE_VERSION

ik KEn. ZERRNLBAERSE R AL sQL iEa) 2 d . TTRER T AREFA FE R A S 2
[i) P 52 ) PR e 2
VECTOR_READ

1#y%: VECTOR_READ

. RHEN. AR TG A SR A o< = it g .
VECTOR_READ_TRACE

1#y%: VECTOR_READ_TRACE

. KHEN. AR TG A S B A7 o< s it g .
USE_WEAK_NAME_RESL

18y USE_WEAK_NAME_RESL

k. KHEN. ARG TR AN AR AT R I8 P 0 4 A R P e U & R B R TR AL B
(Resource Location) . il HEAENFEITEAE RESRTEEE. RARIIES FEA L,

select /#+ no parallel(t) no parallel index(t) dbms stats cursor sharing exact use weak name resl

dynamic sampling(0) no monitoring no substrb pad */ count(*) from “DEMO”.”T OBJECTS” sample block

(' 9.1911764706,1) t
NO_PARTIAL_COMMIT

V% NO_PARTIAL_COMMIT

iR : K. ATRER TR IR IA S 55 10 R deas, 5 A g S RN R4S . MXSAEALE
BEXNFHIFR (WHET XML-Schemal 3. HRERSE) WEEE D B4 13 )3 18 FH ER ERH mT LLE 3,
IR IR HARE 1R 1EA) b

HELLODBA. COM>alter session set events ’sql trace wait=true, bind=true, plan stat=all executions’ ;
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Session altered.

HELLODBA. COM> INSERT /#+ NESTED TABLE FAST INSERT #*/ INTO t nt table select object id,
simple type(object name) from t objects;

PRERICS T A] AR E LA R 754
INSERT /*+ NO_PARTIAL_COMMIT REF_CASCADE_CURSOR */ INTO “DEMO”.”T NT B”
("NESTED_TABLE_ID”, “COLUMN VALUE") VALUES(:1, :2)

REF_CASCADE_CURSOR
1575 REF_CASCADE_CURSOR
R RE. ATRERE A T RHIE AR 9% 1 R sess, MHE UETF S RN EAE . WXAELE
REXNRIFR (T XML-Schemal B RERS) BIEE A E4F 18 5 A ERER o rT LUE 21,
IR INE 4 B R REA) b
Ul NO_PARTIAL_COMMIT 744
NO_REF_CASCADE
15y NO_REF_CASCADE
IR ARHN. TR A T2 1k P R VA T ) 45 A U AR o
SQLLDR
i&yL: SQLLDR
k. KF0. wIEERLIZ1T SQL*Loader WM L AYHRE R .
SYS_RID_ORDER
iB¥%L: SYS_RID_ORDER
iR: K. TG TR B 4R34 B (s V3 R s A) B
OVERFLOW_NOMOVE
15¥%: OVERFLOW_NOMOVE
R RN LT T 2R 15 X3R5 3T 8% R 5] AR AR 2 51 88 o7 Bt Hh B e A4 B
B R 1T
LOCAL_INDEXES
1572 LOCAL_INDEXES
ik Kxn
MERGE_CONST_ON
1#y%: MERGE_CONST_ON
k. Kxn
QUEUE_CURR
i%7%L: QUEUE_CURR
k. KEn. FTEEZFT Oracle HZkBA%1 (Advanced Queue) 27N,
CACHE_CB
W7k CACHE_CB([<@EHH>] <38>)
ik: K¥F. AT =M (Advanced Queue) 7w
Mt DBMS_AQ.DEQUEUUE (delivery_mode A PERSISTENT) i F£ER AT LA 2 LA FiEA]:
delete /*+ CACHE_CB(”QUETABLET”) */ from “DEMO”.”QUETABLET” where rowid = :1;
QUEUE_ROWP
iB¥L: QUEUE_ROWP
k. RKEn. ATREZT Oracle mZ A (Advanced Queue) FIFHE .
BUFFER
153%: BUFFER
fik: K. ATREH T =P %1 (Advanced Queue) /R
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NO_BUFFER
159%: NO_BUFFER
ik REn. ATReH T mMBASIH T =A% (Advanced Queue) HIHE7R
BITMAP
iB7E: BITMAP
fhik: K.
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