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1. Oracle Parameter

&0l Ot =0 JA 22 0f mHtOIE ol =212 J1= 0 0F &Lt

A UE

=
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v db_file_multiblock_read_count=16 or 32

v hash_join_enabled=TRUE

v optimizer index_caching=0 (OPENO|= Full Table H|S0| H%
== 3R 20~4022)

v optlmlzer index_cost_adj=100 (OPENO|Z Full Table HIS0| 4
2 52 AL 40~8022)

v pga_aggregate_target= (OS Memory - SGA) * 0.2 (==>SGAE X
2|8 OS Memory2| 20%2 Start)

v'  query_rewrite_enabled=TRUE

v session_cached_cursors=0 (Literal SQLE &% 3t 0% 100&8 < &
=

v sh)ared_pool_reserved_size=0

v shared_pool_size=(7| & &2l 1.5bH)

v’ transaction_auditing=FALSE

v workarea_size_policy=AUTO (==>*_AREA_SIZE= Z2 2 8)

v optimizer_dynamic_sampling=(1(=>9i), 2(=>10g)

v skip_unusable_indexes=TRUE (10g Only)

v statistics_level=TYPICAL (9i,10g)

2.SQL =& % Tuning

v 124 Literal SQL= & &8 =ZBindB+=Z =3}
==>PRO*C2| Method 2,345 AIE

v HIE8Z&el SQLOl CHoll Tuning.

v H™BIEI =2 sQL2 Jtsdt O WA Tuning (VSQLE
Execution® S0l 2foff 20l)

v' V$SORT_USAGEE Soil TEMPt } 22 SQL2 Tuning

v" Row Chaining%Jt =2 Table2 & AIAE F=Al PCTFREES
JIEEC 3N F=Ch

v, HASHJoinSE &= &8




v s ¥ MZ2 SQL JI¥ HE. (SQL 1999, GROUPING SET
S)

v LOOPQuery = Jistt 22 =+ Us Y22 HE

v AHIA 252 SQL MIH. APPHUIA X2l

v =2EZ Q% FunctionXlH

v =Z 2% HintM M. Hint= Optimizer?| 2= 2o 8L

v PREFETCH, Bulk Binding,Bulk Collecting,Array Processings =
o 32

3. PRO*C Compile Option v' PRO*C2| PreCompile option2| Prefetch=100, release_cursor=no,

hold_cursor=noE DefaultZ XH& (& Z& ModuleO| BindH
£3 € 0f YUCIH HOLD_CURSOR=YESZ X&)

v" DBMS_APPLICATION_INFO PackageE O0I&%& SQLS 2

SourceE &0l £ U= MH 2=
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Ho

LIt otd 22 SHEE=E

4 DBA_TABLES,DBA_INDEXES,DBA_TAB_COLUMNS ¢!, %|& AnalyzeAl2t.
€ JIEt SelectZ22 018 HE
v Column0l CHEt SHE L (Histogram)= ¢t Scle A8 FE2=Z S
v HintE EC0Y IS8 TightotHl =5 &Ch DX E2 2R &= plan0] HZE It
Sd0| %I M.
0ll) /*+ USE_NL(a b) */ ==> /*+ ORDERED USE_NL(ab) .... */
v Hint= Hint2 °|0I1E & 25| 0laHdt) &E8 HintE &5 §HCh
2. SHE2EE 29 S0l 2% 2N @Eeth
v ESHQ 2EADI0 SHEE =8=S I8 A2 Library Cache ContentionS =&
v O MEAIZES BOLEt Al2tE 0IEdHA SeICH (S0l &5 TESTAIDl €2 X=48)
3. WORKAREA_SIZE_POLICY=AUTO 0|# * AREA_SIZE= O|E0ctXl 2Z2M, €& o0k 20l
Jb 8lCh = Optimizer= * AREA_SIZEOI 2|ofl PlanS Z2&0otXl #=Ch
4. Tuning?| Plan® Q! Tuning® gt OtLIct 2 XX QI Tuningll = & S8t
v Execution0| =& 2. Loop Query 22, X X3}
v’ 134 (Literal2 ME)HIESR SQL. £56l ESH2=2 aa&= SQL
5. TuningAl Plan2 & ==(Literal) @ TESTOIXIEt &K= bindH+2 2H &= B Plan0| Ch
£ # UL ProgramOll bind# 2 =0 JACHH bindH=+Z PlanS =0l 20 SHC.
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v' Hash Join2 AIS
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v Chaining % HI£2 &4 Z&E35t10 Row ChainingH| E0l =& tablelil (oAM= Column®
Data TypeX Block® PCTFREESZ Z&E0l0, Table2 #AHQ M, f= EFH2 &
EiE 125t REORGE &St

v &7 RowZ0| 2 Blockd Row=&= &&a =2 2 2&oHW 2HEOl =i HES
Ct.

o

v Hash Join1t Sort Merge JoinAl TEMPZ 0l I/OJt 246t Z == &tCh.

v' PRO*C Application® &S BINDHEH=+2| AtE 0{% ,RELEASE_CURSOR=NO,
PREFETCH=1000(batch), PREFETCH=100(OLTP)E & & &tL(}.

v' PL/SQLZ| Batch Jobg &< Bulk Binding, Bulk CollectingS 0I&06tES = E&tCt.

Execution Plan X.7]

U Needs the plan_table table utlxplan.sql
O PLAN_TABLE®] #7}el COLUMN

v CPU_COST, IO_COST
v TEMP_SPACE

v' ACCESS_PREDICATES,FILTER_PREDICATES :(9iR2) Access Path ARE o] &35}
Index] A% 44 AZo| w1

U sQLe 2aa %] 931 TraceWt Hi= W
v EXPLAIN PLAN, SET AUTOTRACE TRACEONLY EXPLAIN ©¢]-&

O (>=9iR2)9] 3449 7] utixpls.sql(Serial) or utlxplp.sql(Parallel)

SQL> explain plan for

2 select * from emp e, dept d

3 where e.deptno = d.deptno and

4 d.deptno = 10;

SQL> select * from table (dbms_xplan.display) ;

SQL> SET AUTOTRACE Traceonly Explain

Execution Plan®.7] 23] o (9i)

[SQL> explain plan for




[ 2 select * from emp e, dept d where e.deptno = d.deptno and d.deptno = 10;
Explained.

SQL> select * from table(dbms xplan.display) ;

PLAN TABLE OUTPUT

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

| 0 | SELECT STATEMENT | | 4 | 248 | 3
| 1 ] NESTED LOOPS | | 4 | 248 | 3 |
| 2| TABLE ACCESS BY INDEX ROWID| DEPT | 1 | 30 | 1 |
| * 3 | INDEX RANGE SCAN | PK DEPT | 1 ] | 1 ]
| * 4 | TABLE ACCESS FULL | EMP | 5 | 160 | 2

Predicate Information (identified by operation id):

3 - access ("D"."DEPTNO"=10)
4 - filter ("E"."DEPTNO"=10)
Note: cpu costing is off

SQL> set autot traceonly explain

SQL> SELECT * FROM emp e, dept@scott 9ir2 d
2 where e.deptno = d.deptno and d.deptno = 10
3 order by ename;

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=6 Card=4 Bytes=248)

1 0 SORT (ORDER BY) (Cost=6 Card=4 Bytes=248)

2 1 NESTED LOOPS (Cost=3 Card=4 Bytes=248)

3 2 REMOTE* (Cost=1 Card=1 Bytes=30) SCOTT_9IR2.US.ORACLE.COM

4 2 TABLE ACCESS (FULL) OF 'EMP' (Cost=2 Card=5 Bytes=160)

3 SERIAL FROM REMOTE SELECT "DEPTNO", "DNAME", "LOC"™ FROM "DEPT" "D

" WHERE "DEPTNO"=10

Instance level®l] 5% 22 SQL_TRACE Enable/Disable

v" At the instance level:
Init.ora 0 SQL_TRACE = {True | False}

SQL> ALTER SYSTEM SET EVENTS
2 '10046 trace name context forever,level {1]|4|8|12}’

v" At the Session

SQL> ALTER SESSION SET
2 SQL TRACE = {True|False};
SQL> EXECUTE dbms_session.set_sql_trace
2 ({True|False});
SQL> EXECUTE
2 dbms_system.set_sql_trace_in_session
3 (session_id, serial_id, {True|False});




SQL> oradebug setospid <OS PID>
SQL> oradebug event 10046 trace name context forever, level 1

|
9iR2 ©]49] TKPROF 9 3IAH 7%

NN

Fd

10046 Trace leveldll W} Wait(level 8, level 12¥ 74 $-)d B 3EA]

7} Row Source (Plan’-¢] STEP) 7}t} Statistics 3£A]

9iol A= time=xxxxxxxxxx 4 2.7} 1/1000000% 4. 874+ 1/100%
Run Time Plan & TKPROF%! & A] Plan =2

TKPROF .... EXPLAIN=xxxx/yyyy ¥ 7-%- Plan°| 27} (RUN & Tkprof)

Rows Row Source Operation
3 MERGE JOIN (cr=20 r=8 w=0 time=61591 us)
1 SORT JOIN (cr=10 r=8 w=0 time=60764 us)
1 TABLE ACCESS FULL DEPT (cr=10 r=8 w=0 time=60443 us)
3 SORT JOIN (cr=10 r=0 w=0 time=720 us)
14 TABLE ACCESS FULL EMP (cr=10 r=0 w=0 time=472 us)

Elapsed times include waiting on following events:
Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited ~—————-- ——————-
SQL*Net message to client 2 0.00 0.00
global cache cr request 8 0.00 0.00

db file sequential read 3 0.02 0.03

db file scattered read 1 0.00 0.00

SQL*Net message from client 2 7.96 7.96

row cache lock 2 0.00 0.00

select *
from
emp e,dept d where d.deptno = e.deptno and d.deptno = 10

call count cpu elapsed disk query current rows
Parse 1 0.03 0.09 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 0.01 0.06 8 20 0 3
total 4 0.04 0.15 8 20 0 3
Misses in library cache during parse: 1
Optimizer goal: RULE
Parsing user id: 60 (SCOTT)
Rows Row Source Operation

3 MERGE JOIN (cr=20 r=8 w=0 time=61591 us)

1 SORT JOIN (cr=10 r=8 w=0 time=60764 us)

1 TABLE ACCESS FULL DEPT (cr=10 r=8 w=0 time=60443 us)




3 SORT JOIN (cr=10 r=0 w=0 time=720 us)
14 TABLE ACCESS FULL EMP (cr=10 r=0 w=0 time=472 us)

Rows Execution Plan

0 SELECT STATEMENT GOAL: RULE

3 MERGE JOIN

1 SORT (JOIN)

1 TABLE ACCESS (FULL) OF 'DEPT'

3 SORT (JOIN)

4 TABLE ACCESS GOAL: ANALYZED (FULL) OF 'EMP'

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited ------———-- -————————-——-
SQL*Net message to client 2 0.00 0.00
global cache cr request 8 0.00 0.00
db file sequential read 3 0.02 0.03
db file scattered read 1 0.00 0.00
SQL*Net message from client 2 7.96 7.96
row cache lock 2 0.00 0.00
|
Cached Execution Plan(V$SQL_PLAN)
v' v$sql_plan dynamic performance view
v A Run TimeAl 23 ¥ plang =
v PLAN_TABLE®} @¥-o] #e] Zt}
SELECT hash value, (select sql text from v$sql s where s.hash value =
p.hash value and s.address = p.address and rownum <= 1), child number, ID
, PARENT_1ID , LPAD (' ',2* (depth)) | |OPERATION| | DECODE (OTHER TAG,NULL,'',"'*") ||
DECODE (OPTIONS,NULL,'"',"' ('||OPTIONS||"')") | |DECODE (OBJECT NAME,NULL,'',"' OF ''"|
OBJECT NAME||'''') || DECODE (OBJECT#,NULL,"'"',"' (ObJj#'||TO CHAR(OBJECT#) [|")") ||
DECODE (ID, 0, DECODE (OPTIMIZER,NULL, '',' Optimizer='||OPTIMIZER)) ||
DECODE (COST,NULL, "', " (Cost="']||COST| |DECODE (CARDINALITY,NULL,"'"',"' Card="]|]|
CARDINALITY) | | DECODE (BYTES, NULL, '', ' Bytes='||BYTES)||')"') SQLPLAN,OBJECT NODE,

PARTITION_START , PARTITION_STOP, PARTITION_ID, CPU_COST, IO_COST, TEMP_SPACE,
DISTRIBUTION, OTHER , ACCESS_PREDICATES , FILTER PREDICATES FROM v$sqgl plan p
START WITH ID=0 and hash_value = XXXXXXXXXXXX
CONNECT BY PRIOR ID=PARENT ID AND

PRIOR hash value=hash value AND

PRIOR child number=child number
ORDER BY hash wvalue,child number, ID, POSITION

Cached SQL Information (V$SQL)

v SQLE7e] A& Al CPU/Elapse TimeX X F7}

v 718 8wt F7hdE JH

Column

Datatype Description
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CPU_TIME NUMBER CPU time (in microseconds) used by this cursor for
parsing/executing/fetching

ELAPSED_TIME NUMBER Elapsed time (in microseconds) used by this cursor for
parsing/executing/fetching

OUTLINE_SID NUMBER Outline session identifier

CHILD_ADDRESS RAW((4) Address of the child cursor

SQLTYPE NUMBER Denotes the version of the SQL language used for this statement

REMOTE VARCHAR2(1) (Y/N) Identifies whether the cursor is remote mapped
DB IinkE ALESH SQLEXEE 3ts2d /el

OBJECT_STATUS VARCHAR2(19) |Status of the cursor (VALID/INVALID)

LITERAL_HASH_VALUE |NUMBER CURSOR_SHARINGO| AI2EX| o™ 0.
AtEE 29 SystemollM &7} Bind#H=2 vl i A=
Literal2| Hash Value SQL =%l tist hash value= HASH_VALUE Column.

LAST_LOAD_TIME VARCHAR2(19) |last loaded time <--> FIRST_LOAD_TIME

PLAN_HASH_VALUE NUMBER A numerical representation of the SQL plan for this cursor. Comparing
one PLAN_HASH_VALUE to another easily identifies whether or not two
plans are the same (rather than comparing the two plans line by line).

I
Setting the Optimizer Mode

v

v

9i o] ] FIRST_ROWS_N Optimizer mode57} & 1. (N: 1,10,100,1000)
At the instance level:

optimizer_mode =
{Choose | Rule | First_rows | First_rows_n| All_rows}

At the session level: (instance level©l] $-%1)

ALTER SESSION SET optimizer_mode =
{Choose | Rule | First_rows | First_rows_n| All_rows}

At the statement level: Using hints (Instance, Session level®] -$-41)

OPTIMIZER_MODE=CHOOSE & 7%

SAARI} Qi 7|22 22 RULE base(RBO)Z Plan®] 23
‘RULE’,/DRIVING_SITE’ Hint ©]2]¢] Hint’} &t} CBO® 2R
Parallel Degree, Partition Table, SAMPLEZR, ...5°] 42¥H Fx7Z CBO

OPTIMIZER_MODE-=First_rows | First_rows_n | All_rows d HS

SAART}L YobA Heuristics ValueE ©]83l9] CBOZ Plan°] 274, PLANC] H|E&3Y

A=

11



v FAAREZ} e Optimizer mode”} RULE & 7%, T2 hint7} &4 &2 74
Degree, Partition Table, SAMPLEE 0] 2% 2 79+ RBOZE A&

o

v RULE Hint¢} U& Hint7} 2= %%+ CBO= A 2].(Rulett o] $vte B =)

Rule Base Ranking

¢} Parallel

Path 1: Single Row by Rowid

Path 2: Single Row by Cluster Join

Path 3: Single Row by Hash Cluster Key with Unique or Primary Key
Path 4: Single Row by Unique or Primary Key

Path 5: Clustered Join

Path 6: Hash Cluster Key

Path 7: Indexed Cluster Key

Path 8: Composite Index

Path 9: Single-Column Indexes

Path 10: Bounded Range Search on Indexed Columns
Path 11: Unbounded Range Search on Indexed Columns
Path 12: Sort-Merge Join

Path 13: MAX or MIN of Indexed Column

Path 14: ORDER BY on Indexed Column

Path 15: Full Table Scan

*** Path 8,9,10 =2

Sl 22 SQLEA2 H2= 'AlindexE AFE. 18 (A) 2 (B)2l Ranking2. (A)==> Rank9,
10 =2
select /*+ rule */ * from emp where deptno = 10 and empno between 7888 and 8888;

OlE =9, 'emp' Tabletl 'A' IndexIt "deptno" 2 &0 UL, 'B'IndexIt "deptno + empno" 2 &0 [UCHH

(B) ==> Rank

Optimizer Basics (Features that Require the CBO)

Partitioned tables (*)
Index-organized tables
Reverse key indexes
Function-based indexes
SAMPLE clauses in a SELECT statement (*)
Parallel execution and parallel DML
Star transformations
Star joins
Extensible optimizer
Query rewrite (materialized views)
Progress meter
Hash joins
Bitmap indexes
Partition views (release 7.3)
Hint (*)
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Parallel DEGREE & INSTANCES - ‘DEFAULT & ol & (*)

Default Heuristics Value

/* Default selectivities are set low to

1. keep cost values low for future resource limiter use

2. keep cost values low for permutation cutoff in kko
Defaults are used for bind variables, general expressions and unanalyzed tables, except for equality where defaults are not
needed for bind variables.

*/

#define KKEDSREL 0.05 /* default selectivity for < <=>>=*/

#define KKEDSEQ 0.01 /* default selectivity for = */

#define KKEDSNE 0.05 /* default selectivity for !=*/

#define KKEDSDF 0.05 /* default selectivity for all other ops */

#define KKEDSIRL 0.009 /* default selectivity for relation on indexed col */
#define KKEDSBRL 0.009 /* def sel for relation with bind var on index col*/
#define KKEDSIEQ 0.004 /* default selectivity for = on indexed col */
#define KKEDHALF 0.5 /* default selectivity for binary preds,like grouping() */
#define KKEDSMAX 1.00 /* default selectivity for predicates with no filter*/
#define KKEDMBR 8  /* default multiblock read factor */

#define KKEDMBW 8  /* default multiblock write factor */

#define KKEDFNR 100.0 /* default - fixed table cardinality */

#define KKEDFRL 20 /* default - fixed table row length */

#define KKEDDNR 2000.0 /* default - remote table cardinality */

#define KKEDDRL 100 /* default - remote table avg row length */
#define KKEDDNB 100 /* default - default # of blocks */

#define KKEDDSC 13.0 /* default - default scan cost */

#define KKEDILV 1 /* default - default index levels */

#define KKEDILB 25 /* default - number of index leaf blocks */

#define KKEDLBK 1 /* default - number leaf blocks/key */

#define KKEDDBK 1 /* default - number of data blocks/key */

#define KKEDKEY 100 /* default - number of distinct keys */

#define KKEDCLF (KKEDDNB*8) /* default - clustering factor */

|
CBO Optimizer7} X3} Parameter (9iR2)

U}5-2] Parameteri= W7 Al Optimizerol| Al F&S FH= 2F3s)|oF g},

OPTIMIZER_FEATURES_ENABLE = 9.2.0 OPTIMIZER_MODE/GOAL = Choose
_OPTIMIZER_PERCENT_PARALLEL(Hidden& &) = 101 HASH_AREA_SIZE = 4096000
HASH_JOIN_ENABLED = TRUE HASH_MULTIBLOCK_IO_COUNT = 0
SORT_AREA_SIZE = 2048000 OPTIMIZER_SEARCH_LIMIT =5
PARTITION_VIEW_ENABLED = FALSE _ALWAYS_STAR_TRANSFORMATION = FALSE
_B_TREE_BITMAP_PLANS = TRUE STAR_TRANSFORMATION_ENABLED = FALSE
_COMPLEX_VIEW_MERGING = TRUE _PUSH_JOIN_PREDICATE = TRUE
PARALLEL_BROADCAST_ENABLED = TRUE OPTIMIZER_MAX_PERMUTATIONS = 2000
OPTIMIZER_INDEX_CACHING = 0 _SYSTEM_INDEX_CACHING = 0
OPTIMIZER_INDEX_COST_ADJ = 100 OPTIMIZER_DYNAMIC_SAMPLING = 1
_OPTIMIZER_DYN_SMP_BLKS = 32 QUERY_REWRITE_ENABLED = FALSE
QUERY_REWRITE_INTEGRITY = ENFORCED _INDEX_JOIN_ENABLED = TRUE
_SORT_ELIMINATION_COST_RATIO =0 _OR_EXPAND_NVL_PREDICATE = TRUE
“NEW_INITIAL_JOIN_ORDERS = TRUE ALWAYS_ANTI_JOIN = CHOOSE
ALWAYS_SEMI_JOIN = CHOOSE _OPTIMIZER_MODE_FORCE = TRUE
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_OPTIMIZER_UNDO_CHANGES = FALSE _UNNEST_SUBQUERY = TRUE

_PUSH_JOIN_UNION_VIEW = TRUE _FAST_FULL_SCAN_ENABLED = TRUE
_OPTIM_ENHANCE_NNULL_DETECTION = TRUE _ORDERED_NESTED_LOOP = TRUE
_NESTED_LOOP_FUDGE = 100 _NO_OR_EXPANSION = FALSE
_QUERY_COST_REWRITE = TRUE QUERY_REWRITE_EXPRESSION = TRUE
_IMPROVED_ROW_LENGTH_ENABLED = TRUE _USE_NOSEGMENT_INDEXES = FALSE
_ENABLE_TYPE_DEP_SELECTIVITY = TRUE IMPROVED OUTERJOIN CARD = TRUE
_OPTIMIZER_ADJUST_FOR_NULLS = TRUE _OPTIMIZER_CHOOSE _| PERMUTATION =0
_USE_COLUMN_STATS_FOR_FUNCTION = TRUE _SUBQUERY_PRUNING_ENABLED = TRUE
_SUBQUERY_PRUNING_REDUCTION_FACTOR = 50 _SUBQUERY_PRUNING_COST_FACTOR = 20
_LIKE_WITH_BIND_AS_EQUALITY = FALSE _TABLE_SCAN_COST_PLUS_ONE = TRUE
_SORTMERGE_INEQUALITY_JOIN_OFF = FALSE _DEFAULT_NON_EQUALITY_SEL_CHECK = TRUE
_ONESIDE_COLSTAT_FOR_EQUIJOINS = TRUE _OPTIMIZER_COST_MODEL = CHOOSE
_GSETS_ALWAYS_USE_TEMPTABLES = FALSE DB_FILE_MULTIBLOCK_READ_COUNT = 16
_NEW_SORT_COST_ESTIMATE = TRUE _GS_ANTI_SEMI_JOIN_ALLOWED = TRUE
_CPU_TO_IO=0 _PRED_MOVE_AROUND = TRUE

Dynamic Sampling

v

v

O €2 PlanS F&EGH)| A8t SHC=2 [ F =8 Selectivity & CardinalityS +otJ| 2?18t &

ang

0K

ZFIFA Q1 Recursive SQL 24, Xl Querya & AlZ2t THHl H 2 Sampling Al2t2 ES At
Ol Z &8t single-table predicate selectivitiesS 215t ?IoHA 10053 trace2t HEHHA ALE
SHAZE HL USR 22HE B2 table cardinalityS MISoll 2 <
Table LevelZ2 X &GIAl 21 SQLEE =z XA
How Dynamic Sampling Works

-OPTIMIZER_DYNAMIC_SAMPLING= 0 ~ 10(init.ora), DYNAMIC_SAMPLING(0 ~ 10) Hint
When to Use Dynamic Sampling

- A better plan can be found using dynamic sampling.

-The sampling time is a small fraction of total execution time for the query.

-The query will be executed many times.
How to Use Dynamic Sampling to Improve Performance

-OPTIMIZER_DYNAMIC_SAMPLING = 0 : dynamic sampling disable. (9.0.x default)

ol

o
DO:‘T

-OPTIMIZER_DYNAMIC_SAMPLING =1 (9i R2 default) 52| Zx210] 25 2=
Sampling

QueryOll 14 £= 1 0142 TableOl &S %

i

22 TableOl Index?t &0 SHEEII gl =2

14



SHEEIL 8le TableOl A2 1) HIE2 TableZ X222 Optimizer)t E&tet <

-OPTIMIZER_DYNAMIC_SAMPLING >1 (~ 10): more aggressive application of dynamic
sampling (analyzed or unanalyzed) & SamplingZ 1/0 2] level S 27

>>>DYNAMIC_SAMPLING Hint 2| 10053 TRACE
QUERY
select /*+ dynamic_sampling(7) */ deptno from emp where sal *5/8>300

*** 2003-05-28 18:06:58.000
** Performing dynamic sampling initial checks. **
** Dynamic sampling initial checks returning TRUE (level = 7).
**% 2003-05-28 18:06:58.000
** Generated dynamic sampling query:
query text:
SELECT /*+ ALL_ROWS IGNORE_WHERE_CLAUSE */ NVL(SUM(C1),0), NVL(SUM(C2),0)
FROM (SELECT /*+ IGNORE_WHERE_CLAUSE NOPARALLEL("EMP") */1 AS C1,
CASE WHEN "EMP"."SAL"*5/8>300 THEN 1 ELSE 0 END AS C2
FROM "EMP" "EMP") SAMPLESUB
**% 2003-05-28 18:06:58.000
** Executed dynamic sampling query:
level : 7
sample pct. : 100.000000
actual sample size : 14
filtered sample card. : 14
orig. card. : 14
block cnt. : 1
max. sample block cnt. : 256
sample block cnt. : 1 <<<<<<<< OPTIMIZER DYN SMP BLKS 2}
OPTIMIZER_DYNAMIC_SAMPLINGZ2| leveloll 2|5] Sampling Blocks=7t Z& &
min. sel. est. : 0.0500
** Using dynamic sel. est. : 1.00000000
TABLE: EMP ORIG CDN: 14 ROUNDED CDN: 14 CMPTD CDN: 14
Access path: tsc Resc: 2 Resp: 2
BEST_CST: 2.00 PATH: 2 Degree: 1

Using System Statistics (>= 9i)

v

v

System statistics enable the CBO to use CPU and I/O characteristics.

System statistics must be gathered on a regular basis; this does not invalidate cached plans.
Gathering system statistics equals analyzing system activity for a specified period of time.
import_system_stats > = % +& ¥ dictionary°ll ¥+

Procedures of the dbms_stats package used to collect system statistics:
gather_system_stats,set_system_stats,get_system_stats

Automatic gathering

Collect statistics for OLTP:

15




SQL> EXECUTE dbms_stats.gather_ system stats -
2 (interval => 120, stattab => 'mystats', statid => 'OLTP');

Collect statistics for OLAP:

SQL> EXECUTE dbms_stats.gather system stats -
2 (interval => 120, stattab => 'mystats', statid => 'OLAP');

v Manual Gathering (start/stop)

SQL> EXECUTE dbms_stats.gather system stats(gathering mode => 'START');

SQL> EXECUTE dbms_stats.gather system stats (gathering mode => 'STOP');

SQL> EXECUTE dbms stats.gather system stats -
> (gathering mode => 'START');
PL/SQL procedure successfully completed.

SQL>

SQL> select * from aux_stats$ ;

SNAME PNAME PVAL1l PVAL2

SYSSTATS INFO STATUS MANUALGATHERING
SYSSTATS INFO DSTART 05-29-2003 17:08
SYSSTATS INFO DSTOP 05-29-2003 17:08
SYSSTATS INFO FLAGS 1

SYSSTATS TEMP SBLKRDS 1044

SYSSTATS TEMP SBLKRDTIM 9000

SYSSTATS TEMP MBLKRDS 205

SYSSTATS TEMP MBLKRDTIM 2740

SYSSTATS TEMP CPUCYCLES 285852

SYSSTATS TEMP CPUTIM 2095618

SYSSTATS TEMP JOB 0

SYSSTATS TEMP MBRTOTAL 3067

12 rows selected.
SQL> select * from table(dbms xplan.display);
PLAN TABLE OUTPUT

| Id | Operation |  Name | Rows | Bytes | Cost |
| 0 | SELECT STATEMENT | | 24591 | 768K | 43 |
| * 1 | TABLE ACCESS FULL | TESTEMP10 | 24591 | 768K | 43 |

Predicate Information (identified by operation id):

1 - filter ("TESTEMP10"."DEPTNO"=10)
Note: cpu costing is off <<<<<<<<<< System Stat= STOPSHZ| M7IX|&=
Atg kgt

14 rows selected.

SQL> EXECUTE dbms stats.gather system stats -
> (gathering mode => 'STOP');
PL/SQL procedure successfully completed.
SQL> explain plan for

2 select * from testemplO where deptno = 10;
Explained.

16




SQL> select * from table(dbms xplan.display):;
PLAN TABLE OUTPUT

| Id | Operation | Name | Rows | Bytes | Cost (%CPU) |
| 0 | SELECT STATEMENT | | 24591 | 768K 52 (18) |
|* 1 | TABLE ACCESS FULL | TESTEMP10 | 24591 | 768K | 52 (18) |

Predicate Information (identified by operation id):

1 - filter ("TESTEMP10"."DEPTNO"=10)

17



Optimizer?] & 7|73 X (Analyzer JE)E ¢35 A <

Optimizerd] FAARZE &9 Guide

Oracle®l Optimizer= 3H 29tXI2 L+ 0, CBO(CHOOSE, ALL_ROWS, FIRST_ROWS) &}
RBO(Rule Base Optimizer)2 LtFH ECh OH U RBOMAM= IndexIt JACHH HE =22 SQLEE
Ol A0 2H 10l IndexES EtAl &4, Hash Join, Partition Table, Parallel ProcessingS = CBOOI
M@t JtsotCh deld 225 RBOO CHst =ItAQl JIsata2 = &EH0ICH

12 EZ OPTIMIZER Mode= CHOOSEZ 2%0ot:

J}ﬂJ

olH, OLTPY Index2 Ol2&2s =0I7]
</ oli, Statistics Management, Stored outline, init.ora2| parameter(optimizer_index_caching,

optimizer_index_cost_adj)E 0IEdH 2Hot== &L (SQLE0IL H35 2 R)

1.  AnalyzeZ2Ct= DBMS_STATS PackageE 0| S&t

O

b
2. “SYS”,”SYSTEM” S SetupAl 8&E Users0l HolM= SHEBEE A=K E=Ch

3. Database Level, &= Schema level 2 Cti= Table Level 2
DBMS _STATS.GATHER_TABLE_STATS & 0|20 ==& &tCl.

4. ColumnOll CHEt SHEEZ= WhereZ20AM &X&= Column =2 BHELH E£& Columnil
HoH A Histogram2 SHSX &= A2 JI222 6tH 8ttt {22 WHEREZ O Ex& W
N Indexed Column ?1F=2 SH & 2 (for all indexed column)E 2tSMH, Columnlfl CHE 2L
SO BN Us BRE BucketSizeE HES| =01 HistogramE £2E BH=C

5. SHEZEE 2SI A0l JIE2 SHEL2= EXPORTZ CHE User2 SchemaZ backups &
Of ECh

6. GATHER_TABLE_STATSS O|&0t% Sizedt 2 TableOll CHoll M= estimate_percent J|SS Ol
Eoll 5% 0l6tZ Sampling®tLt. 5%0/60tZ2 =T &= =L IS8t Block Samplingd &1 2
AZBoHAl &=Lt (estimate_percent= A== NA £ 2= RUCH 0: 0.001)

7. X282 dHME2=Z ZE Table, Index0l M SHEEE =&5tU, =II15 01F= A3 H
Z &= Table (Insert/Update/Delete)(Hl CHoh M B SHEEZE =& &Lt

8. XS&tE Scriptg€ R4&GtD 157 SR/ 10 SR/ 201/ 8] &2 220t SHEE
£ =gt

9. SAHBEI =&8E 0= 2= Application0l CHoll A Plan2 23S0l 2 X2 0tCH.

FO

10. E 0l 2o DBMS_STATSE 0lE&0 SHEEE HE0 Adt= Plan2 2= & = ULCHL
HX TESTEHINWA &¢l & Productionl B+ &HCE
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11. Plan® B3JF AN O &2 BESE X &0Iot)| M= SHELE Dictionary 0l
NG UHSK HD 28t User Schemall S+=0 TESTEHIN 2tE = ZZ = Production0fl Bt

12. LBHHQI Eﬁl’“‘jg iFO.J SHoZE AEEY == QUL (BlockE Row= H&H Rows A F,

Optimizer Statistics g X &?

Optimizer Statistics® 2= Oracle Dictionary 0l 22|l (H, CBO(Cost Base Optimizer)lAd AtEE S|

0
HI
I

2 5tCt = CBO= Oracle Dictionary L 2| Statistics& £ (Row=*, Block=®, Distinctga!, Column 2|

i1
ol

H

ML

JIndex Clustering Factor&)E O0I&0oi Al O{[H8t Access Pathdt XX QXS 2 FOIH &1, L&t
O{H & Join MethodE OlEct= 210l &2 SB0A =HUXNE ZFotA = E3t CBO= &M
©| Dictionaryg{E O0IE6t22 0| g{0l &4 Data®t 2X %S Z2 Plan0l L SoHH 2l ==

ZUE JtM20H 8t 0l B2 0I&06H0 Statistics® 22 Managingot0l #ot= Plan2Z Xel&E T

v SHZEE 2tE= Analyze® &, DBMS_STATS Package= CBOOIA AtEE SHEEE 2t=Ch

ro
oY
{0
i
>
to
ol
kJ

v SHEEE OtE TableSES SQL MEE AL Optimizer ModeJt RULE
2= SQLE2 CBOZ X cl& CH(CHOOSE,ALL_ROWS,FIRST_ROWS)

v' ALL ROWS FIRST ROWS Optimizer Mode= SHHE R0 2H 20| FAH C
clEIC 0] B EHEEI UH Heuristics ValueE JHAI LD 04 SHAEEE 0t WL

v

0lo

o 2

ARE HMcelot)l fIohAE=E BHEAl CBOOIHLE, £= CBOJE OtLIY A&

® Features that Require the CBO

Partitioned tables

Index-organized tables (I0T)

Reverse key indexes

Function-based indexes

SAMPLE clauses in a SELECT statement
Parallel execution and parallel DML (TableOl Degreelt & & & J <)
Star transformations

Star joins

Extensible optimizer

Query rewrite (materialized views)
Progress meter

Hash joins

Bitmap indexes

Partition views (release 7.3)

Hint

AN N N N S N N VA SR NENE NN
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CBOSl Z< RuleBase2[t Plang X &GH=0 AI2t0l 0l 28 It JCL L X249 PlanS
EHZEEE OlSol DHoiOor 5tJ| H&O0lC
CtS2 AnalyzeE 2Z & &% Oracle Dictionary 0l 2t& &= Column=O0|04, Ot 22 gt==

b

-
kJ
$0

Ct.

DBA_TABLES
NUM_ROWS,BLOCKS,EMPTY_BLOCKS,AVG_SPACE,CHAIN_CNT,
AVG_ROW_LEN,AVG_SPACE_FREELIST_BLOCKS,NUM_FREELIST_BLOCKS,
SAMPLE_SIZE,LAST_ANALYZED

DBA_INDEXES
BLEVEL,LEAF_BLOCKS,DISTINCT_KEYS,AVG_LEAF_BLOCKS_PER_KEY,

AVG_DATA_BLOCKS_PER_KEY,CLUSTERING_FACTOR,NUM_ROWS,SAMPLE_SI
ZE,

LAST_ANALYZED

DOBA_TAB_COLUMNS

NUM_DISTINCT,LOW_VALUE,HIGH_VALUE,DENSITY,NUM_NULLS,NUM_BUCKET
S,
LAST_ANALYZED,SAMPLE_SIZE,AVG_COL_LEN

DOBA_TAB_HISTOGRAMS

TABLE_NAME,COLUMN_NAME,ENDPOINT_NUMBER,ENDPOINT_VALUE,
ENDPOINT_ACTUAL_VALUE

Analyze= Tabledt IndexOll CHol A2t & SEHCE L8t Indexed ColumnOil CHOHA &A@ SHCE

Analyze table [TABLE_NAME] compute statistics for table for indexes for all indexed columns;

I}
ol

Rl
Hl

SO EGHA %22 ColumnOfl CHOHA 2 Column®| Histograms 2 & &HCH 041 A Bucket
Size= Distinctat S Jcdoll XI&SHCE IS8t Distinet Valued &
Analyze table [TABLE_NAME] compute statistics for column [COLUMN_NAME] size

[BUCTET_SIZE] for column [COLUMN_NAME] size [BUCTET_SIZE] ........... ;

AMHE df= S 20 Options =X 2P TableIndex,Column? SHEEIt 25 A
&I,
Analyze table [TABLE_NAME] delete statistics;
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Analyzer®} DBMS_STATSS| z}o]3

Analyze Commanddl %t & 7%

Structural Integrity Check”] 5

analyze { index/table/cluster } (schema.){ index/table/cluster } validate structure (cascade)
(into schema.table);

Chained Rows 3 7]%

ANALYZE TABLE order_hist LIST CHAINED ROWS INTO <user_tab>;

Analyze Command & DBMS_STATSS] *}o]H

Analyze+= Serial Statistics Gathering”] 5%+ 3l

DBMS_STATS<> parallel Gathering”]'5©] 1 th.(Indexi= parallel&7})

Analyze+= Partition®| Statistics® 7} Partition table?} Index®l ta]A] =33}, Global
Statisticsi= Partitiond 2. & 7}x]a1 Alqtete =z v A& & 4= 9lv} 18l 22 DBMS_STATSA}
Q A=}

[€) 1l o.

DBMS_STATSS A A| Clusterel] W34+ StatisticsE = oFA &=t}

DBMS_STATSS CBOS} ## ¥ Statisticsd H 92 F=H 3t} &
EMPTY_BLOCKS,AVG_SPACE,CHAIN_CNT,... 58 845 % ¢+=1}

DBMS_STATS+> user®] Statistics table®ll %] % StatisticsE #°&3 4 91l Dictionary = 7}

Column, Table, Index,Schemas< Wkd sk 4= 9l

DBMS_STATS< IMPORT/EXPORT”|'s 2 F7}4<1 7]5o] BT (manual3%)

DBMS_STATS Package?] A+&H

Z}7} o] Statistics= Set = getS & & 71w o] AUrh
Dictionary ¢} 94+ User®| Schema® statistics™d 2.5 Import/Export® 4 U= 7]5°] Uth

Optimizer”} B 8¢k  statisticsd H1F 53 gk

dbns_st at s. GATHER_TABLE_STATS
(' SCOTT" -- schema
,"EMP" -- table

NULL -- partition
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, 20 -- sanple size(%

, FALSE -- bl ock sanpl e?

," FOR ALL COLUWNS' -- col unmm spec

, 4 -- degree of //

, " DEFAULT' -- granularity

, TRUE -- cascade to indexes

)

Procedure Description

GATHER INDEX STATS Collects index statistics

GATHER TABLE STATS Collects table, column, and index statistics
GATHER SCHEMA STATS Collects statistics for all objects in a schema
GATHER DATABASE STATS | Collects statistics for all objects in a database

® DBMS_STATS & CLUSTEROl UohAE SHEEE 25K #2222 CLUSTERZ F*d& 2
2t2| TableOl CHol Al SHEEE 2S010F StHC

® Tablelil St SHHLEQ T2 parallel £= Serial2 =& & & U2LL Index= Serial 2*
Jbs 3ot

® estimate statistics 2 & block samples 2 & Dt row samples2 80| JA=0l Block0ll gtS0] &
St UCHH Row SamplesHHES AIE0IHOF &HCH SEHOUAM = BlockSampIeUM'Ol HHF_

Ct.

® GATHER TABLE STATS 2 0|2& &2 Column0l Gt SH =& Option% NEgg = U
Ct.

® GATHER _TABLE_STATS 2| CASCADE optionS ALE5tN index statistics= SAl0l =& &
%= ULCH

Analyze & DBMS_STATSY] ¢

analyze table testemp compute statistics;

® table, X Findex, 2. EColumne] t$F Statisticsd 2 G 3.Column®] Histogram= 3]
® Histogram] size’} 1= ¥t}

® Histogram®| 2|77} §Ith & MINMAX#H o= i},

analyze table testemp delete statistics;

® table, = Findex, B EColumne] Wit Statistics?} Column®] Histogram™ B 5.5 214

o},

4
m)
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analyze table testemp compute statistics for table;

® tableo] 3] A"+  Statisticsd X FF.

analyze index testemp_idx01 compute statistics;

® indexo] tf3fA Tt  StatisticsH H. T3],

analyze table testemp compute statistics for columns empno;

® A% Columnel th3lA¥t Statistics H 3. Column®] Histogram®™= <3 ¥t}
® Histogram®] size”’} Default 75% ¥t}

® Column® Distinct3t Xt} Bucketgte] =W, Distinct®] 7§54 %FE BucketS WHET

analyze table testemp compute statistics for table for all indexed columns;

® table, = Eindex, = =Columnel ™3l Statistics@H 3.

® Column®| Histogram® Default Bucketql 755 A}-&-$tc}.

BEGIN

DBMS_STATS.GATHER_TABLE_STATS ('scott, 'testemp');
END;
/

® table, . =Columnol|] ™3+ Statistics 2 F.(Index#] £])

® Column®| Histogram=3.(Size 1)

® EMPTY_BLOCKS,AVG_SPACE,CHAIN_CNTG&< T8 EA ¢+t (Analyze$t o2 )

BEGIN
DBMS_STATS.GATHER_TABLE_STATS ('scott!, 'testemp', method_opt => 'for all columns',
cascade => TRUE);
END;
/

® table, X Findex, 2 =Columnel] g+ Statisticsd i 3 .Column®| Histogram<= 7.

® Column®| Histogram™ Default Bucket$l 755 A}-8-$ttl.
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Statistics®] Maintenance

Copy Statistics Between Databases

Data dictionary
User-defined

‘ statistics table

Copy from
and import Copy from
user table

user table
to DD

. \/‘
User-defined . @

Data dictionary

DBMS_STATS packages ©]-83+4] Production®l|A] TESTH| = ®Fds}o], TESTH| o] Al &=
Production®} #Z< Plan¢] AAE & JE= st=d #8350

1. DBMS_STATS.CREATE_STAT _TABLE procedure & ©]-&3}%] Productiont]el AR&-=}
dole] statistics tables TH=T

2. DBMS_STATS.EXPORT_SCHEMA_STATS procedures ©]-&3}o] productiont}] 2]
dictionary| ©] FAIEEE A&} A 2] 9] statistics table® EXPORT T

3. Oracle®] export ¢} import utilitiesE ©]-&3}o] AF&-2F o] 9]  statistics table &
TESTH] 2 ImportgHct.

b

DBMS_STATS.IMPORT_SCHEMA_STATS procedureS ©|-83}] TEST databaset] 2]
Dictionary & Statistics .5 IMPORTgH}.

=3t DBMS_STATS & ©| &3l 7]&9] Statisticsd HE backupits L2 AREgho), ot
9 Plano] H3tA &+ FEHZ 2ot tA]l backupRt Statisticsd 2.5 IMPORT &

=
F 9k

begin
dbms_stats.create_stat_table('SCOTT','SCOTT_STAT','USERS');
end;

/

begin
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end;

/

dbms_stats.export_schema_stats('SCOTT','SCOTT_STAT',1,'SCOTT');

select * from scott_stat where c1 like ' TESTEMP%';

STA TYPVERSIFLA cc N N N1N1N1
ID E ON GS Ci1 23C4 C5 N1N2 3 N4 N5 N6 N7 Ng§9 0 1 2 D1 R1 R2
SCO|[179 179 2001-09-
1T 4  QTESTEMP T | 2 2240 2 2117:50
TESTEMP SCO[179 179 2001-09-
1 4 0_IDX01 T | 2 814 122 308 1 2 2117:50
SCO 179128 2001-091
1c 4 QTESTEMP COMMITT | 4 0254 2 0 0 1400 2 2117:50€
DEPT [SCO| [0.33333 [179 2001-091
1c 4  QTESTEMP NO [T | 3 33333 2 0 10 30 2 2117:507
EMPN SCO| [0.07142 [179 2001-09-
1c 4  QTESTEMP O [T |14 857114 2 O 7369 7934 3 2117:508F [&#
ENAM SCO| [0.07142 [179 | 3.38884| 4.53055 2001-09/ADAM
1c 4 QTESTEMP E TT |14 857114 2 O E+35 E+35 5 2117:50S ___ WARD
HIRED'SCO| [0.07692 [179 2001-091
1c 4 QTESTEMP ATE [TT |13 3077113 2 02444591/2445347 7 2117:50w?  w?
SCO 179 | 3.39086 4.32285 2001-09/ANAL [SALES
1c 4  QTESTEMP JOB [TT | 5 025 2 0 E+35 E+35 7 2117:50YST _MAN
SCO| [0.16666 [179 2001-09-
1c 4  QTESTEMP MGR [T | 6 6667 6 2128 7566 7902 3 2117:508C =
SCO| [0.08333 |[179 2001-09-
1c 4 QTESTEMP SAL [TT |12 333312 2 O 800 5000 3 2117:50?7
DBMS_STATSE ©| &3 StatisticsZz g ©]
Procedure Description

CREATE STAT TABLE

Creates a user-defined table capable of holding statistics

DROP STAT TABLE

Drops a user-defined statistics table

EXPORT object STATS

Exports statistics from the data dictionary to a user-defined
table

IMPORT object STATS

Imports statistics from a user-defined Table to the data
dictionary

object = ‘COLUMN’, ‘INDEX’, ‘TABLE’, or ‘SCHEMA’ ©] ¥

® Copying Statistics

A<

T A

statistics table nane
t abl espace

dbns_st ats. CREATE_STAT_TABLE
('SST" -- schem

, STATS' --

, " USERS' - -

);
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dbns_st at s. EXPORT_TABLE_STATS

('SST" -- schem

, ' COURSES' -- table nane

, NULL -- no partitions

, ' STATS' -- statistics table nanme
,'CRS demp' -- id for statistics
, TRUE -- index statistics

);

® Gathering Statistics

begi n

dbrs_st at s. CREATE_STAT_TABLE
(" SST', 'STATS);

dbrs_st at s. GATHER _TABLE_STATS
(" SST', ' COURSES

,Stattab => ' STATS');

end;

begi n

dbns_st at s. DELETE_TABLE_STATS
("SST', ' COURSES');
dbns_stats. | MPORT _TABLE STATS
(" SST', ' COURSES

,Stattab => ' STATS');

end;

® Setting Column Statistics

decl are
srec dbms_stats. STATREC,
pt dbns_stats. NUMARRAY : = dbns_stats. numarray(1, 15);
begi n
srec.epc := 2; -- two end points, no val ues between
srec. bkvals := null;
dbns_st at s. PREPARE_COLUMN_VALUES(srec, pt);
dbrms_stats. SET_COLUMN_STATS
( ownnanme => 'sst'
, tabnane => 'enpl oyees’
, colnanme => 'salary
distcnt => 20 -- distinct val ues
srec => srec);

end;
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Plan Stability(Stored Outline)

Sd SQLEH0| S02H, 2= SQLEH0| &= BRE dMZ S& Plan22 XMElEHES ot=

JIsO0ICH

coenect sys/manager

grant create any outline to scott;

connect scott/tiger

alter session set CREATE_STORED_OUTLINES=TESTOUTLINE;
select * from emp,dept where emp.deptno = dept.deptno;
alter session set CREATE_STORED_OUTLINES=false;
connect outin/outin

select * from OLS;

sleect * from OLSHINTS;

connect scott/tiger

alter session set USE_STORED_OUTLINE=TESTOUTLINE;
select * from emp,dept where emp.deptno = dept.deptno;
Select * from emp,dept where emp.deptno = dept.deptno;
connect sys/manager

select * from V$SQL;

SQL> select * from emp,dept where emp.deptno = dept.deptno;

1792 71e) o] AeEEAEU

Execution Plan

0 SELECT STATEMENT Optimizer=CHOOSE (Cost=7 Card=1792 Bytes=89600)

1 0 HASH JOIN (Cost=7 Card=1792 Bytes=89600)

2 1 TABLE ACCESS (FULL) OF 'DEPT' (Cost=1 Card=4 Bytes=72)

3 1 TABLE ACCESS (FULL) OF 'EMP' (Cost=4 Card=1792 Bytes=57344)
® OL$

OL_NAME SQL_TEXT TEXTLE SIGNATU HASH_VAL CATEGORY VERSIO CREATO TIMESTAMP FLAG HINTCOUN

N RE UE N

SYS_OUTLINE_01082310 select * from emp,dept 3720055558 TESTOUTLI 8.1.6.2. 3
12210000 where emp.deptno = NE 10:12
dept.deptno
® OL$HINTS
HINT_ STAGE NODE TABLE_NAMTABLE_TI TABLE_PO
OL_NAME HINT# CATEGORY TYPE HINT_TEXT # # E N S
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SYS_OUTLINE_010823101221

0000 1TESTOUTLINE ONO_EXPAND 3 1 0 0
SYS_OUTLINE_010823101221 PQ_DISTRIBUTE(EMP NONE

0000 2TESTOUTLINE ONONE) 3 1EMP 1 0
SYS_OUTLINE_010823101221

0000 3TESTOUTLINE OUSE_HASH(EMP) 3 1EMP 1 0
SYS_OUTLINE_010823101221

0000 4TESTOUTLINE OORDERED 3 1 0 0
SYS_OUTLINE_010823101221

0000 STESTOUTLINE ONO_FACT(EMP) 3 1EMP 1 0
SYS_OUTLINE_010823101221

0000 BTESTOUTLINE ONO_FACT(DEPT) 3 1DEPT 2 0
SYS_OUTLINE_010823101221

0000 TTESTOUTLINE OFULL(EMP) 3 1EMP 1 2
SYS_OUTLINE_010823101221

0000 8TESTOUTLINE OFULL(DEPT) 3 1DEPT 2 1
SYS_OUTLINE_010823101221

0000 9TESTOUTLINE ONOREWRITE 2 1 0 0
SYS_OUTLINE_010823101221

0000 10TESTOUTLINE ONOREWRITE 1 1 0 0
® V$SQL

select * from emp,dept where emp.deptno = dept.deptno TESTOUTLINE

Select * from emp,dept where emp.deptno = dept.deptno
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Optimizer2| 0|6 2t Advanced SQLE <&t Join Method

M0
MO

SAAEU A= SQL

(= |

Application)i & Xt= Oracle®

& 2201 S8 9Eg=

OII

Optimizer2| J|= &c2lE Ololict=s 210l RAL0 SKotth OLTP

et DW2 X0lE & Bind#H+=E AEGHH SQLES S70ot0 Aot 210l et &8 &
=

© 20| LiteralOl S2l&HXl0
0| Ct.

Optimizer2] &c| Olol

Oracle® QueryXc| SHH= AN 5EHHZ = = U0, Optimizer2| ot= HAE 2 sub-queries 2

views2| MergeE ==

access pathS Z&EGI= 'Query Optimization' & H 2 0RO X0, CBOM A= Query Execution

H3GtD OR expansionX &S =25t

CHet elXlot= 0l sAEQl JLIHEl J|

rr

PlanS +06tJ| ®?lot0d RBOEL S&8 HHE AXIA =L

Query

/

r-------------

Optlmlzer

Query

=
I
. 0
0
- X Query | Optimization
1 | Rewrite ‘ RBO |CBO
i I
i 0
_ - OO OO OO . *
Query QEP
Results : :
Execution Generation
Parse syntax, security, semantics 2| Check® simple
A transformationsS == 5tC}.
Query Rewrite sub-queries 2} views2 MergeE &5t OR
=] expansion™ & S =815t}
Optimization Query Ol CHE! access pathS Z & &Y.
=l
QEP Generation QueryS A Gt=0 ZRSH &AE FEE ¢UEH, 01
e (Query Execution plan) QEPct1) StCH.
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Z MO QEPE =0 WJ| {5t WEA
Transformation AlIH AN =& 2| QEPE

0!
o
s
0
ro
[

Query Execution QEPOI et SQLE
=l

f1) 1) simple transformations

0
H
[wl
alo
=2

\
ro

&9 QueryS2 UWRHCSZ

Example Expression Transformation

ename LIKE ‘WARD’ ename="WARD’
ename IN (‘KING’, ‘WARD’) ename='KING’ OR ename="WARD’
ename=ANY/SOME(‘KING’, ‘WARD’) ename='KING’ OR
ename="WARD’
deptno != ALL(10,20) deptno !=10 AND
deptno =20
sal BETWEEN 2000 and 3000 sal >=2000 AND
sal <= 3000
NOT(sal<1000 OR comm is null) sal >= 1000 and
comm is not null

1 2) sub-queries 2 View Merging

View Merging Ol

sub-queries 2} View Merging0|2t OptimizerJt 2Ct SUHE QI QEPE & J| ?I6t0H Query Rewrite
AN =5= 2=Z0ICH

create view emp_d10 as
select * from emp where deptno=10;
select empno from emp_d10 where
empno > 11910;

—_— =

select empno from emp
where deptno = 10 and empno > 11910;

Sub-Query Merging 0l ( Single Row Sub Query)

deptno = (select deptno from emp
where empno < 12501);

30



select ... from dept
where deptno = evaluated_value;

QEP(Query Execution Plan)

Oracle Optimizer= =0 & Query0il CHoll Al 2&lot=0 2t &Alet 202 Query Execution
PlanS #&6tH =0, Query Execution Plan2 Serial Plan1lt Parallel PlanO| RLCt. Serial Plan0| 2t

Query0il CHoHA ParallelO] & X Z& Plan0l(, Parallel Plan0l 2t Query0il CHSH A Parallel=

Alsisl HEE MM e 210ICH A0 M2tAl Serial Plan8 244 6FH L Serial 2t Parallel Plan
£ SA0l MASHIIS 8tCt Oracle®l Serial Plan2 QueryJt Parallel2 =3 HE2Jt g8 E<,

= Table2| Degreelt HintS0| 8= B S = Serial Plan2t 2tSH &I, Parallelism0| HE82 3<%
Serial Plant Parallel Plan2 St=S A &l Ch Oracle2| Serial Plan2 RSO Treect 60, Parallel Plan2
DFO Treect] StHCI.

RSO = Row Source Operator (Serial)

DFO = Data Flow Operator (Parallel)

HE = “select count(*) from big_emp;” 0l CH8H Query PlanS 22 CIS1 22 serial
execution planS &S 20|04

Query Plan

0-SELECT STATEMENT
1- SORT AGGREGATE
2- TABLE ACCESS FULL BIG_EMP

RSO} DFO Tree= LIS &= 210|CH

RSO Tree et DFO Tree

sort

aggregate @ o

SELECT /*+ ROWID(Al) PIV_SSF */
COUNT (*)
FROM "BIG EMP" Al

@ WHERE ROWID BETWEEN :B1 AND :B2

table scan
BIG_EMP
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ParallelZ A&g B ExecuteAl Resourcel £E2Z A GH= Degree2 Parallelism@Z &S

2= Q= AR RSO TreeES MI|E &L

OLPTS DWE &4

O OLTPY 5%

O GOAL => Fast Response Time, Small operational datasets
O Parsing Time= XA 3} 6t1) SQLSO0l 87E =+ UTS Bind B2 AIES oliOF 8L
O Index2l AFESZ0| =0LO0F StCH
O SortingS =43+ oH0F 8L
O  Nested Loop Join(FIRST_ROWS) A& 20| |&< &tCh
O DW9 5%

O GOAL => Best Throughput, Large operational datasets

O Index2 HX= SR8t AFE0l OtLICH
O  Sorting £= Aggregate Functions0| SR8t 2= S St
0 HashJoinS2 0| ME5IEE |KT&HC
O Parsing TimeS2 Jcl R0t 20 Bind#H+2| AIE0| 22Xt @ = UCL
O Parallel QuerysS2 ME&S =02ICt
Optimizer0l &S E += U= Parameters &=
OptimizerJt PlanS got=0 F&S = == UE Parametergf0l XX E €1 Y= 20l 2
AL20 Sotth. TS0l UH2e &€=2 Query)t =HE A2 ParameterE OptimizerJt Plans &
gotl ol HEE =010 (VersionOtCh CHS.)
O OPTIMIZER_PERCENT_PARALLEL (Default=0)
Optimizer_Percent_parallel 2| Parameter= Cost Base OptimizerJt CostE H&tot=0l FE&S ==

.

parameterO|Ct. & X0t === ParallelS 0/E0t0 Full Table Scan® £ TableS Accessotdd 1
StCH O] 20l 021 HR= ZIE 9l Serial PlanO| Lt Parallel PlanS Al2050, 1~1002 2= Cost2

H&HOIA Object2l DegreeE AFEEHLL.

HE =0
Optimizer_Percent_parallel=50
TableOll CHEF Scan Cost=1000
Table2| Degree=5 & &<
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O
O

O

re
Q

Cost = 1000/ (5*(50/100)) = 400 0| 22 RSO(Serial) 2 CH= DFO(Paralle)2 JtE=

OPTIMIZER_MODE/GOAL (Default=Choose)
HASH_AREA_SIZE ,HASH_JOIN_ENABLED HASH_MULTIBLOCK_IO_COUNT

?12| parameter? gtOll [tctA HashJoin@Z SE& = UL
OPTIMIZER_SEARCH_LIMIT (Default=5)

Optimizer0l Al Join CostE H&tE Z2R FromZ 0l Lt2= Table2 JH==0i ctA Join2 &<

O =Jt US = ULM, Optimizer= 0l 222 L2 =0 et Join CostE H & GHAH =
Ct. =28 22 UeAAMES ULL HE =0 Cartesian Production Joing2 & &0t RLB=2
Flz 0IEA

S0 UCH Ol parameter2| 2t0l 52 & FromZ 0l 5J12 TableOl CHoHA 2
25 JIX1 CostE HAHoHH S0, O & 5!=1200H2] ZR2 =0l CHst

Join CostE H&HGHH T2 2 Optimizer)t 2 Al2ts A206HH &2 2 Performancelil S &

Joinl B2

= 0l

H
$0

Ct.

A
e

1]

SORT_AREA_SIZE , SORT_MULTIBLOCK_READ_COUNT

?12| parameter| gtOll [etAl Sort MergeJoin2Z R =+ UCH
PARTITION_VIEW_ENABLED = TRUE

PARTITION_VIEW_ENABLED®| Parameter= Partition ViewlL} Partition Table2 AIE2& &

S0l OptimizerJt =2 28t Table2 AccessE SkipotE== 61|18t JIs0I0, @XMl Table2
CardinalityS Hl4&totsE 4101 OtLIZ) 2F Partition Table2l CardinalityS OIE6HH ot= Jls
© & Partition TableO| Lt View2| CostE HH HAMEHES 6t0 Plans ==0ot=0 AtE&stlh

_FAST _FULL_SCAN_ENABLED

Ol 2t0l TRUEY &< Index0il CHE DB_FILE_ MULTIBLOCK READ _COUNTE &E¢&t Full
Scan=2 JtsoltESE &HCE & Index? Y ColumnOll= Not Nulldt oY ColumnOl 25

Index® 40| T/ Ok &L
DB_FILE. MULTIBLOCK_READ_COUNT
0| Parameter® ==X|J} 242 Index Scan®2 C}= Full Table Scan®| H|=0| =0H&ICH

OPTIMIZER_INDEX_CACHING (Default = 0)

Cost-base OptimizerJ}t nested loop joinS HS5tES X EGt= parameter. Nested loop joinAl
buffer cachell 0l inner table2| indexS cachest ot= HIE(%)E XIZ0IEZ nested loop joinAl

59 gas JHH2R2M, Optimizer= CostHI&HAl O HIES2 BHEGHM Nested Loop Joing &
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SOotE=E Plan0| HEECH(0~100) 1000 2&E == Index Access Pathdt Z2&EE Jts4d0l =
Ct.
= IS8 ALE5HA 2E &2

OPTIMIZER_INDEX_COST_AD] (Default 100)
O] Plan@ 2 E& Zi0IX &£

OptimizerJt IndexE AtEot= fIF

g NelXel HlES XN&EEHL Cost-base optimizer= Rule BaseX & IndexE AtE0ot
BFE Al indexJt UCH & plan© 2
b BHCHE 100(%) OI5HE,

2 2¢
PlanO| =2 2t=0{ XA &Lt BtE
OfLICEH indexE O|E 8t plan?I=2 ot

Xeldese A2 b
£ AESHX Z10A SHCHE 1000142 XA SHLE (1 ~10000)
O ALWAYS_STAR_TRANSFORMATION (HIDDEN)
TRUEZ Z < Optimizer= &4 star transformation® AIES &S 8HC

oin(HJ)2l 3JtXIJt

|
sz
p Join(NLJ), Sort Merge Join(SM]J), Hash ]
2t ZAEL A ol et

|
i

Join Method &
Oracle2| Join Method= Nested Loo
[Ct. SQLE Join Method¥ S&E H&0ol 210 TableS2l Data
M &St Join MethodE AFE6H0{0F SHCF
Nested Loop Join(NL])
Lj= =XtH Q2 M2l2 Fetch® ©?I(ArraySize,PrefetchSize)0tCH I RowE ReturnZtS

v N
RowS 0| Filtering®/ i Inner TableZ X0t S0 I}

&= AL
v" NLJ& Driving TableOl Al 22
=0/ 0F ot22 Driving=AlJt SK20otCH
= 2= Row=0ll UolA Bt=S 2622 Access®l
IndexJt AO{0F BFCH E£5F Index? &
22 dfc= 249

Inner Table2 driving Table2| Return5|
sttt = U=F=2 32 Inner Table2
Ot &M 2l Index Range Scan 1t

v
=2=0] £0}0F
20| £0t0F &t Index2l §20| £X 2
Z240ICH
v NLJ& =2 Index?#2| Single Block I/O2| RandomI/O%= 0|22 OLTPUAM & Data
? A al ol =2 MEECHL S &N 15%0142 & Full Table ScanE 0|28t Sort
Merge = Hash JoinS 0l &g&tCh.
v' NLJ& Driving TableO| Full Table Scan0ll Parallel2 X2|%® Inner Tablex Parallel2 S=H
o=z HMelsth
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o
0y

Inner TableOll IndexJt U

TABLE
SELECT a.FLDH, ..., b.FLD1,... ACCESS TABLE FLD2 =10"
WHERE a.KEY1 = b.KEY2
AND a.FLD1="AB' .
AND b.FLD2="10' /0/’ .
7
N
- 2R (REEARE 7Hs) 1V 2
<S5 (A Hel= s Eol g A\ B
of M2Ielol miat MY 2Y) 5

- 8 (Random) Y M| A 9| F .
- dZma| Aejoll mlat FEkol 2 / \ /
R 52 e el fal
« Cost(NLJ)=Read(S) +

[rS *Read(B) ] ofl H|z]

INDEX INDEX
(FLD1) TAB1 (KEY2) TAB2

Inner TableOl Index)t 812 &A=

TABLE
ACCESS BY
Full Table
Scan

SELECT a.FLD1, ..., b.FLD1,...
FROM TAB1a, TAB2b FLD1 | Access
WHERE a.KEY1 = b.KEY2 gePh BY ROWID

TABLE

AND a.FLD1="AB'
AND b.FLD2="'10'

« inner Tableoll join Keyoll CH§t
index?t 812 &% Return==
RowI}E} Full Table Scanghd

40 1 rZ Ho

TAB22|
(NLJ2| AZ 2| o] A k) KEY2Z{ 2ol i3
Index7t 810{A

Driving Table2|
2+ RowA|ELFull
Table Scani:

INDEX
(FLD1) TAB1 TAB2
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Sort Merge Join(SMJ)

v

SMERA. = &N Row%% JHXID 0™ Operation(2= RowsSE Join Key 2 Sorting)dt2|
MK = HHE RowsS ReturnE == 813.

NLj2t 20| Driving Table2 Return&l= Row==2} Inner Table2| Access Pattern0il 2| 0il

Access 2| 220 MK L 20, Join Table2t2| AHA2l He|HPZC HeldS Z2HoIEZ
SEAHO0IC

Sort2| CPUAIZW & Overheaddt RUCH JHEZ 2 Row=1l HME2Z Select List2
Sizel| &0l 2 Table2 Joinlll= 2XIJt ULt = Disk SortE LIE It 12MH, Sort2l CPU
Hl&0| &0| ECh.

ol

Disk Sort2t 2 A 6K

b
rr

Gt &2 89 XMeloll =clotlh

Disk SortE L& == 8l= &<=ct® SORT_ AREA SIZE,
SORT_MULTIBLOCK_READ_COUNTE SQLOICH Session LevelOil &AM AIEIES
Ct. E£8F TEMP Tablespace®l ExtentSize&= &&36I AH =T = &L

o

ALTER SESSION SET SORT_AREA_SIZE= 104857600;

ALTER SESSION SET SORT_MULTIBLOCK_READ_COUNT=128;

Sort Memory2| Size= (= Target rows * (total selected column’s bytes) *2) 0|4 & &GtEl PGA
°| Memory2| &HZ Qo TESTE S0l PGA Memory Allocation ErrorJt Z5tX| 2= &
? LHOIA ZZGt=S StCh (B 100MBIHAI= 014 UAS). 2L Al 10032 TraceS 0l ZoH
&8t

ALTER SESSION SET EVENTS ‘10032 TRACE NAME CONTEXT FOREVER;

SELECT /*+ use_merge(a b) */
a.FLD1, ..., b.FLD2,...
FROM TAB1a, TAB2 b
WHERE a.KEY1 = b.KEY2
AND a.FLD1="AB'
AND b.FLD2 ="'10"

TABLE TABLE
FLDA ACCESS BY ACCESS

—ag’ R ROWID BY ROWID
aKEY1=
b.KEY2 £

Eraf=N-}

Merge

< SAE (= TA LX) s
< SEH (R of Malgeet o
R
T

o2 XN2|F &F) \
« A7H(Scan) HAH A 9| F

- HZme| defol ol ;S / v

< T2 G289 Mald wal
« Cost(SMJ)=Read(S) + 24Icke]
Write(SortRuns(S)) + Read(B) + l l L

Write(SortRuns(B)) + Merge(S,B) +

INDEX INDEX
CPUSortCost(S + B) ofl Bl (FLD1) TAB1 TAB2 £ b))

- 2300




Hash Join(H]J)

v

Hash Join2 SIH2 Join TableZ Small Table(WhereZ 210l 26l Filtering® Row=Jt &2
Table)S JtXl1) HASH_AREA_SIZEO XI&E & MemorylH 0l Hash TableS ESt=Ch.

Hash Tables 2t= 0|
XD UCH

0

FHEe RE28 A EH0ICH OHE2 NLJ sMJel Z#ES It

NLJ2t 20| Driving Table2| ReturnTl= Row==2} Inner Table2| Access Pattern0Ofl 2| 0il
Access 2| 20| IR X L 20, Join TableZt2 XHAISl M| Z0F HeldsS Z2HoI22

=g HO0ICH

SMJel &l 2 RowsSl MMELZ Select List2 Size2| &0| & Table2 JoinAl Sort
CPUAIZ 0l CHE Overhead & Disk Sort2t 22 ZHEE2 81& 381E§ Z| A8 SMIE T

S ==GtCt.

rnr 1o

Table2 %2 Size(ReturnZl= Row= 2t Select List)| &), 8t Table2 O3 2 Sizell Join
=2lGtCt Olefst BR= BEAl & SizeE JHXILD Hash Tableg2 2SO 0F SHCH.

=

HintE€ & £ =0 Al Big Table & Driving(Build Table)= Ct2 HASH_AREA_SIZEZ|
MemorySRZ22 TEMP Disk I/OJt M5 JH 22 HintE & 2% BE Al Driving= M
£ HE35l =010k StCH.

DiskI[/OE IIE = 2= ZRetH HASH _AREA_SIZE(default : =SORT_AREA_SIZE *2) £
SQLOICH Session LevelOll £ & oAl AtE0tE=S 8tCH L8t TEMP Tablespace2| Extent Size™=
S0 AH =&5 St HASH_MULTIBLOCK_IO_COUNT_ Optimizerl Al Xt=s =& 6t

=5 &35t €=
ALTER SESSION SET HASH_AREA_SIZE= 104857600;

Hash Memory2| Size= (=Small Table2| Target rows * (total selected column’s bytes) * 1.5) Ol
& Z2F6tE PGASl Memory2l &HHZ ©loH TESTE S0 PGA Memory Allocation ErrorJt
SMOHAl 2= EHl HUA Z£EGHES St (B 100MBIHK = 014 A/US). 2R Al
10104 TraceE 01 EdH &2 &tCH.

ALTER SESSION SET EVENTS ‘10104 TRACE NAME CONTEXT FOREVER;
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SELECT /*+ use_hash(a b) */
a.FLD1, ..., b.FLD2,...
FROM TAB1a, TAB2b
WHERE a.KEY1 = b.KEY2

AND aFLD1="AB'

AND b.FLD2="10"

Table S (probe)

Hash Tab!\,|

& bitmap filt

- =AY (REYAE 7Hs) in memory
- SEE (R7]e] Ma|Helar
o2 N2|F ZF)
« 27H(Scan) YA A 9= Rows
- i me| &efol G&o| ;S
- H2el Ml Ral
« Cost(HJ) = Read(S) + Build Hash
Table in Memory (cpu) + Read(B) +
Perform In memory Join(cpu) Bl
® Hash Join 0f
Partition# Bitvec Pos [ Bucket# English Table ~ BugEsc Table
‘ Key H Hash1 I(z partions)| 22 | (32bits) | (8 bkis) ‘
ANDY || 267B4DCD 1 807F5A3E 1E 6 Name Name sEeleI(':tr:kL useﬁfhashgiu?_E;c)B*/ c
nglish.Name from English, BugEsc
POONAM || 7AF8C9A7 1 3ESCEEDC 1c 4 ANDY ANDY where English Name=BugEsc.Name;
DEEPAK || EESFFFFE 0 D61F8268 08 0 RUSS OONAN
RUSS 4403A5DA 0 AB31D505 05 5
JONATHAN DEEPAK
SUNITHA || 32C9A7C6 0 C9F92A85 05 5
RICHARD RUSS
RAMESH || 3A754F8D 1 E9000EFB 1B 3
JONATHAN|| DE3525B1 1 10C2B4BC 1c 4 SUNITHA
RICHARD |[DF970c35| 1 ||16a2D766| 06 6 RAMESH
JONATHAN
Assuming,
Partition# mask = 0x00000001
Bitvec Position mask = 0x0000001F
Hash Bucket mask = 0x00000007 Partition 0
bit vector filter (kkrhpbit)
_ hash buckets (kkrhht) ‘ooooolooHooooooooHooooooooHoooooooo‘
1. Build Table= 2 : smaller table (English) S Scandt0f Memory 4t w
0l Hash Tableg 2HEC. Hash Table& partitioned, bit vectors, row data
Hash Bucket2® 74501, Hash TableS 'S = JHE 0 Hash /
memoryJt $52 24 TEMP Disk& partition® 25 = H2E 2 ’
et 5 2B SHOIA Helstl B0 2/
Partition# Bit Vector @ Partition 1
ANDY 1 1€ i/ bit vector filter (kkrhpbit)
RUSS 0 05 ‘DOOOODIDHODOOOOOOHODGDOODO"DDOOIGIO‘
JONATHAN 1 ic &/
RICHARD 1 06 &/ row data
w = ANDY
M lJONATHAN
2. Probing TableEH 2l : Hash Table 91 0l %, larger table (BugEsc) & Scanstol Join KeyOll Ch M| RICHARD

Hash Function #1,#25 &

= Join0l &% RowSE Returndty 8129 Rows dieldil ECh

ANDY Passes bitvec. Found on chain 6 Row returned
POONAM Partition 1 and bitvec (1C) is set. However,
row not found on chain 4.
DEEPAK Partition 0 but bitvec (08) unset.
RUSS Passes bitvec. chain 5. Row returned
SUNITHA Partition 0 , bitvec bitvec 5 set,
however, not found on chain 5.
RAMESH Partition 1 but bitvec (18) unset
JONATHAN partition 1 on chain 4. Row returned.

E0510f i partition % BucketOll Z& Join KeyJt A=K OI5H0 A2,
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PRO*C Precompile Option@ 73 <t

1. User2 Y X20l Mtet SQLEE 0| SHS 0 Xl= Dynamic SQLO|2tSE BindBI & AL

T

SREENS SQLEF O XABILEL S5 ARSI} 0FF 52 R0lE BIEAl BT

T =T

Ch B1Z 0| el A~ (Literal)= 2RIt SLC (Application)

2. Bind#H 48 MESIXl &= R0ll= Pro*C Compile OptionS RELEASE_CURSOR=YES,
HOLD_CURSOR=NO 2| Option2 Z Compile&tLC}.
RELEASE_CURSOR=NOZ Compile® A= ZE £&0| BindH+E AIE5I0 2

& Z 28t ALE 8L (Application)

3. PRO*CY &< Oracle 8i%H H2% = PREFETCHE Compile Option2 1008 £ Z A&t
Ct. Array Fetch& AlE8t J|E2| Program2 U2 ALE 8t
ODBC,JDBC,OLEDB, 00402 Z2 CI& DBE = WAE PREFETCHI|SE X352 2
0l JIsE &=0l &&8tLL. (Application)

PRO*C 7&x}e] F9] ALgr

v MAXOPENCURSORS :maxopencursorsJt Applicationfl Al A &&= SQLE =88 &2

=2 o L =2 T o2 oL

&0t2 OPEN_CURSORS(init.ora)OlLH2t3  “hold_cursor=yes / release_cursor=no” 2}
“hold_cursor=no / release_cursor=no” 2| Xt0l= RS

= BACY.

=
=)

v hold_cursor=yes,release_cursor=no : SQLZ & 0| (£ Literal SQL(HI S5 SQL)Z &<
Cursor Cache 2| 3J|Jt 28t =0{LtA max open cursorE Al =2

A

8ot 3735t

OIF

v release_cursor=yes : CPUAIZEE St & &
2T = &L = Literal SQLE =&

el

Jb 20| 23| HZ0 ItsotH AIEOHA
release_cursor=noES A& &L}

=3
-

v' session_cached_cursors(init.ora) : hold_cursor 2t R A8t H&S 6tMH, BindH+~E ArE8H &
oF M Z 5

v Dynamic SQL (Method #1 ~ #4) :compile option 1t &f 20|
Statistics SQLXM & &= SEHIL OtLIc O SQLEH

—_ O

arse call 0] 244, =
UL B E Parse Call2 &
M 5HCH O L Dynamic SQLSE Hard Parsing® 32 2 H LA 2 == 6t ?IoH BindH=+5 At
Z 0ol OF BtCt.

40
FA
¥
03

=}
£
0y

il
4

Precompile Option
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Release Cursor (default : NO)

v

:SQL2 X0l AHEHE [ H2tE cursor cache®t private SQL area?t2l linkE control
Optlon.

If release_cursor=Yes Then : SQL & &'&# = cursor)t close®l 1) linkJ} removeZl Ol 2¢cl
b freeT O &I CY,

If release_cursor=No and hold_cursor=Yes Then : linkJ} =Xl E 1) precompliler= open cursor
ZJt MAXOPENCURSORSE B Al & & linkE MAIS6tA E=C

%l= OLTP application0l Al= NOZ AtEot0 XMel & =2
Bin ldj_/,k_g IS8t S0 Jtsotlh (2 &M =222 EtEAl Bind®#H =+
A8t R0l &S &t LiteralS ALE8H 2 YESZ ALES8HCE)

Hold cursor (default : NO)

v

O :SQLEHO0| AHLHE [ H2E cursor?t cursor cache entry?t2| link & EHE control

St= Option. (Cursor cache entry= &S processing® [ 28 H2E MESt= ROICH.
If hold_cursor=no Then: SQL2& S & &5t = cursor)t closeTl 1l precompiler= linkE
reusable& Bl 2mark, 12l 0= CE SQLEXZ flol 1 linkE b2 AISE £ U1 Private
SQL arealil <& HZ2IE freeAl2!Ch

If hold_cursor=Yes and release_cursor=No Then : linkJ} S X&) precompliler= CtE SQLS

fIof 1 linkE CtAl AF20HAl 2 =Lt reparsing® Z It 2 1) private sql arealll HIZ22IE
sge ‘_é'i:l b & performancelt ZO0F&ICH

Release_cursor=Yes J} Hold_cursor=YesOll &6t Hold_cursor=NO= release_cursor=NO
Ol & 8tCh.

Release cursor optiont Ot& X2 BIBIGHH =5l = OLTP,BATCH application0ll Al = YES
Z MESIH X2l ds= =€ = UL & HE SQL % MAFE0l Xt== &= B2 XNEE
Ct. (& &M XA2=2 BtEAl BindB =S AE8H ZREt YESZ HEZS &t LiteralS A=
st X2 NOZ ALt

MaxOpenCursors (Deafult : 10)

v

v

PrecompilerJt cacheGSted= S A0l open&l= cursorll £ XI&GH= optionOlCh.

Maxopencusors= SQLLIB cursor cache®| initial sizeE Xl & 8tCt. Free cache M E2|Jt &I 6t
AN %S Il M2 cursordt ZRG6HCHH entryE reuse® 210ICH DUt reusedts A2
hold_cursor, release_cursor It 2t0/E 2t 2t& 8t cursor cache entry 2| &EHO et EJtsE =
T AN reusedt IS Al0l= MZR cursor cache entryS & S 8t

2 20tCHH open_cursorsOil A& & limithl =&t HLE HZ2IE T AFSE MDAl cursor
cache entryE FItg A 0ICH
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v Maxopencursors It 2t 0| El = open_cursors === Ct 2 0t0F &L
v Z2H0AM 228 SAl opencursor =t SIH 0l [tel maxopencursorsES I Xl & of 0 At
g A0IXE HREe Z2IH80AM 1088 X&ot= A0l HEGt0

v 525l application0il A SAI0l opendt= HAMIF B H2H default=2 ArSStCE
HOLD_CURSOR=YESE XI&0ot1) OpenE Cursor)t RS ZRE= &S DefaultOl &2 2 X
Z St

Unsafe_null (Default : NO)

v Indicator #==E AFEGHA 21 nullE fetchE [ LMOtE ora-1405 0iHE FEAIDIX &
= Gt= optionOICt. 1405 0ici It REEXN =S oHJ|?IHAE unsafe_nullS yesZ2 &8
ot0d applicationS compiledtCt.

v" MODEJ} ORACLEO|J{LI DBMS=V7,V8 £2 V6_CHARQ!I <20l &toll Al

Al

1 S =L

[e]]]

v Ut unsafe_null option2 embedded PL/SQL blocklH0iAd= HESIX &0t PL/SQL block
= AMET [le BtEAl indicator H4E AtE0F0{0F2F null fetch Al Z5H= 1405 0l E 1l
g = AT

=

[y

v Unsafe_null option2 YESZ & &Gt AtZ0otd Nullvalue 0ildd & ZXE <
NVL &= MGt S &0t Application® ZHASEHO SEH DA SHCE

HOAFS

s

ol

Prefetch (Default : 1)

v Server2 2 Roundtrip=E Z0/1 Memory2 SHQI AFZZEH0 SUHHO0ICH Server2te
Roundtrips S E 22 A ds2 &J|Hel gas Jtd20h

v Array Fetch JIsE WRE2Z AppUlA otXl &0t WWREE2Z Pre Fetchof A App& &
OtLict DBMSOI dsgats Jtd=2C0h

or

v OLTPUIM= 1008 <2 & &EGIH, Fetchol @ = Row=Jt HLH(FZ 124 &2l Fetch)2 E =2
o

= ds0l € s Ck.

FIF

v OFZt BatchS0l 22 Row=+E Mol <= 1000 ~50008 2 2 &= XIEOIW ArZ&t
Ch.

v" ODBC Driver, JDBC, Pro*CS 0l AIEE = UCh.

v PREFETCH=100 & £ & OLTPS| AppOil &X 350 AIEEICH
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PL/SQL Engine®} SQL Engine®] OverheadE Z0°]7] $I3 ¥<t

PLSQL Engine
Procedurml
procedural Statemnent
PLASGL Executor
Block
SaL
d
4
SOL Englne 1
[ S0L Statement Exacutor ]

{0 01'.4;

1ol 192 durA <l PL/SQL engine®] SQL engine®t o9 A A5 28-S dt&=71E HoF
3 ok A QD PL/SQL =2 130 Al SQLE FasloF at+ -5 ©]& SQL enginel H
WA =3l SQL engine ©|& A gstal e L Q 3t 9 Datags WHEHsHA H ). o] 2 gt

PL/SQL engine?} SQL engine A}°] 9] context switching overhead& °}7]%tt}, 1ejn g &
Zad SQLEF(AE sQL)el A2 PL/SQLES] A4l 7'e o2 A estH, B3 loopid

-

Query™ Bulk Binding®d H|2 A 2]3l= 755 Al &3rh

[¢]

1) <<<Bulk Binding & ©]-&3% Insert Sample >>>

SET SERVEROUTPUT ON
CREATE TABLE parts (pnum NUMBER(4), pname CHAR(15));

DECLARE
TYPE NumTab IS TABLE OF NUMBER (4) INDEX BY BINARY INTEGER;
TYPE NameTab IS TABLE OF CHAR(15) INDEX BY BINARY INTEGER;
pnums NumTab;
pnames NameTab;
tl NUMBER(5) ;
t2 NUMBER(5) ;
t3 NUMBER(5) ;
PROCEDURE get time (t OUT NUMBER) IS
BEGIN SELECT TO CHAR(SYSDATE, 'SSSSS') INTO t FROM dual; END;

BEGIN
FOR 7 IN 1..5000 LOOP -- load index-by tables
pnums (j) := Jj;
pnames (j) := 'Part No. ' || TO CHAR(J);
END LOOP;
get time(tl);
FOR 1 IN 1..5000 LOOP -- use FOR loop
INSERT INTO parts VALUES (pnums (i), pnames(i));
END LOOP;
get time(t2);
FORALL i IN 1..5000 -- use FORALL statement
INSERT INTO parts VALUES (pnums (i), pnames(i));
get time (t3);
dbms_output.put line('Execution Time (secs)');
dbms_output.put_line('------------————————- ")
dbms_output.put line('FOR loop: ' || TO_CHAR(t2 - tl1));
dbms_output.put line('FORALL: ' || TO CHAR(t3 - t2));
END;
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o]2) <<< Bulk Collect & Bulk Binding & ©]-&3% Update Sample >>>

drop table emp2;
CREATE TABLE emp2 (deptno NUMBER(2), Jjob VARCHAR2 (15));

INSERT INTO emp2 VALUES (10 'Clerk");
INSERT INTO emp2 VALUES (10, 'Clerk');
INSERT INTO emp2 VALUES (20, 'Bookkeeper');
INSERT INTO emp2 VALUES (30 'Analyst');
INSERT INTO emp2 VALUES (30, 'Analyst');

drop table emp3;

CREATE TABLE emp3 (deptno NUMBER(2), Jjob VARCHAR2 (15));

(]
’

INSERT INTO emp3 VALUES (10 ) ;

INSERT INTO emp3 VALUES (10, ) ;

INSERT INTO emp3 VALUES (20, '');
(30 )
(30, )

’

INSERT INTO emp3 VALUES v
INSERT INTO emp3 VALUES

’

commit;

DECLARE
TYPE EMP2 JOB IS TABLE OF EMP2.JOB$TYPE;
TYPE EMP2 DEPTNO IS TABLE OF EMP2.DEPTNOSTYPE;
EMP2 JOB C EMP2 JOB;
EMP2 DEPTNO C EMP2 DEPTNO;

BEGIN
SELECT JOB, DEPTNO BULK COLLECT INTO EMPZﬁJOBic,EMP27DEPTN07C FROM EMP2;
FORALL i IN 1..EMP2_JOB_C.COUNT
UPDATE emp3 set job = EMP2 JOB_C(i) where deptno = EMP2 DEPTNO C(i) ;
EXCEPTION
WHEN OTHERS THEN
ROLLBACK; -- or COMMIT;
END;
/

RELEASE_CURSORY] Optiond] W& 4353}

Program cursor Cursor cache entry

for SQL statement < > < >

1T 1r

Cursor cache entry
cursor

HOLD_CURSOR=YES RELEASE_CURSOR=NO
program cursor is permanently cache entry maintains the
linked to its cache entry. . address of its context.
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OLTP®] Bind¥ & A& Application®] thafA PRO*C ¢ Compile Option<

HOLD_CURSOR=YES, RELEASE_CURSOR=NO,PREFETCH=100 (testZ 53} 2% ) Al-&

o8] RowE Return® 7-F Cursors AA3ste] o] &31A Hv}. =gk SQLEZ] Bindatw vl o]
A E 8 I (H5S A8 OLTPI A= AF4 0= BindH5 AH8. & Literal S AL&-&
Dynamic SQLAFA]) ©] 73-¢- RELEASE_CURSOR®] Option NO,YESell we} SQLA & i ok}
AA A 9= Oracle System®| t 3+ Parsing Request”} o] E50] A A|~ES {431 7]e] 2
T2 Q1 Abgto]th. RELEASE_CURSOR®]| Option®l| & A5 TESTE 3% Instanceol %] TESTS 2
oot AzpA o 2 TESTAIVE] 9] A9+ 3509 a¥rt godch ey A d == sQLE%9
TEZF AW 9 9 2 495 /1AL Zlolth

Sample PRO*C Pgm (samplel.pc)

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <sglda.h>
#include <sglcpr.h>
#include <sglca.h>

#define UNAME LEN 20

#define PWD_LEN 40

VARCHAR username [UNAME LEN]; /* VARCHAR is an Oracle-supplied struct */
varchar password [PWD_LEN] ; /* varchar can be in lower case also. */

VARCHAR emp name [UNAME_LEN] ;
long salary;
long salaryl;

void sqgl error (msg)
char *msg;

{
char err msg[128];
size t buf len, msg len;

EXEC SQL WHENEVER SQLERROR CONTINUE;

printf ("\n%s\n", msqg);

buf len = sizeof (err msg);
sgqlglm(err msg, &buf len, &msg len);
printf ("$.*s\n", msg_len, err msg);

EXEC SQL ROLLBACK RELEASE;
exit (EXIT_FAILURE) ;

void main ()

{
strncpy ((char *) username.arr, "SCOTT", UNAME LEN) ;

username.len = (unsigned short) strlen((char *) username.arr);
strncpy ((char *) password.arr, "TIGER", PWD_ LEN) ;
password.len = (unsigned short) strlen((char *) password.arr);

EXEC SQL WHENEVER SQLERROR DO sqgl error ("ORACLE error--\n");
EXEC SQL CONNECT :username IDENTIFIED BY :password;

EXEC SQL ALTER SESSION SET SQL TRACE=TRUE;
EXEC SQL ALTER SESSION SET TIMED STATISTICS=TRUE;
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/* */

EXEC SQL DECLARE emp cursor CURSOR FOR
SELECT ename, sal from emp where sal > :salary and
sal <= :salary + 1000;

salary = 0;

while (salary < 5000)

{
EXEC SQL OPEN emp_cursor;
while (sglca.sglcode != 0 )

{
EXEC SQL FETCH emp cursor INTO :emp name, :salaryl;

}

salary += 10;

EXEC SQL CLOSE emp cursor; /* <== MODE=ANSI oAl Loopulel HoF g x/
}
/*EXEC SQL CLOSE emp cursor; */

/* */

exit (EXIT SUCCESS) ;

RELEASE_CURSOR=NO

SQL Traces Rlall HH A 5o AR DBMSO| Al Parse RequestE 322 Parsing Overhead 7}

Stk 28y BindWH 45 AMESHA] 2 492 CursorZl RELEASE_CURSOR=NOE ¥ 3j|of

ok OLTPol A oF B3k JF 4 o' W7ol o]Fo]A = Batch Joboll A loop’d SQLA=ell thafiA =
Bind®¥4~E A}F£3}aL RELEASE_CURSOR=NOZE #| 4 3}o]o} 3hr},

PARSING IN CURSOR #1 len=74 dep=0 uid=190 oct=3 1id=190 tim=3842865443 hv=842476701
ad='3567d670"

select ename ,sal from emp where (sal>:b0 and sal<=(:b0+1000))
END OF STMT

PARSE #1:c=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,0g9=4, tim=3842865443
EXEC #1:c=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,09=4, tim=3842865443
FETCH #1:c¢=0,e=0,p=0,cr=1,cu=4,mis=0,r=1,dep=0,09=4,tim=3842865443
EXEC #1:c=0,e=0,p=0,cr=0,cu=0,mis=0, r=0,dep=0,09=4, tim=3842865443
p=0,cr=1,cu=4,mis=0,r=1,dep=0,0g=4, tim=3842865443
=0,cr=0,cu=0,mis=0, r=0,dep=0,0g=4, tim=3842865443
0,cr=1,cu=4,mis=0,r=1,dep=0,09=4,tim=3842865443
,cr=0,cu=0,mis=0,r=0,dep=0,09=4,tim=3842865443
0,cr=1,cu=4,mis=0,r=1,dep=0,09=4,tim=3842865443
,cr=0,cu=0,mis=0,r=0,dep=0,09=4,tim=3842865443
0,cr=1,cu=4,mis=0,r=1,dep=0,09=4,tim=3842865443
cr=0,cu=0,mis=0, r=0,dep=0,0g=4, tim=3842865443

,p=0
FETCH #1:c=0,e=0,p=
= 0
0
Ol
=0,cr=1,cu=4,mis=0,r=1,dep=0,0g9=4, tim=3842865443
0
0
0
0

EXEC #1:c=0,e=0,
FETCH #1:c=0,e=0
EXEC #1l:c=1,e=0,
FETCH #1:c=0,e=0
EXEC #1:¢c=0,e=

FETCH #1:c=0,
EXEC #1:c=0,e=0,
FETCH #1:c=0,e=0
EXEC #1:c=0,e=0,
FETCH #1:c=0,e=0
EXEC #1:c=0,e=0,
FETCH #1:c=0,e=0
EXEC #1l:c=0,e=

,cr=0,cu=0,mis=0,r=0,dep=0,09=4,tim=3842865443
0,cr=1,cu=4,mis=0,r=1,dep=0,09=4,tim=3842865443
,cr=0,cu=0,mis=0, r=0,dep=0,0g=4,tim=3842865443
0,cr=1,cu=4,mis=0,r=1,dep=0,09=4,tim=3842865443
,cr=0,cu=0,mis=0,r=0,dep=0,09=4,tim=3842865443
0,cr=1,cu=4,mis=0,r=1,dep=0,09=4,tim=3842865443
,cr=0,cu=0,mis=0, r=0,dep=0,0g=4,tim=3842865443

select ename ,sal
from
emp where (sal>:b0 and sal<=(:b0+1000))
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call count cpu elapsed disk query current rows

Parse 1 0.00 0.00 0 0 0 0
Execute 500 0.03 0.00 0 0 0 0
Fetch 500 0.01 0.04 0 500 2000 400
total 1001 0.04 0.04 0 500 2000 400

RELEASE_CURSOR=YES

SQL Traces Rl ®H uj*H DBMSO| Al Parse RequestE 3t % Parsing Overhead(Roundtrip%
7}, library cache latch Contention, CPUS 7} 7} A gk}, 122 &2 ofef &} 2 A7) vepubA €
T} Bind W5 AF&3 o w2 o 2 A% = Cursordt™ RELEASE_CURSOR=YESE 33
of st}

PARSING IN CURSOR #1 len=74 dep=0 uid=190 oct=3 1id=190 tim=3842884939 hv=842476701
ad='3567d670"

select ename ,sal from emp where (sal>:b0 and sal<=(:00+1000))

END OF STMT

PARSE #1:c¢=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,09=4,tim=3842884939

EXEC #1:¢c=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,09=4, tim=3842884939

FETCH #1:c=0,e=0,p=0,cr=1,cu=4,mis=0,r=1,dep=0,0g9=4, tim=3842884939

STAT #1 id=1 cnt=1 pid=0 pos=0 obj=16369 op='TABLE ACCESS FULL EMP '

PARSING IN CURSOR #1 len=74 dep=0 uid=190 oct=3 1id=190 tim=3842884939 hv=842476701
ad='3567d670"

select ename ,sal from emp where (sal>:b0 and sal<=(:00+1000))

END OF STMT

PARSE #1:c¢=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,09=4,tim=3842884939

EXEC #1:c¢=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,09=4, tim=3842884939

FETCH #1:c=0,e=0,p=0,cr=1,cu=4,mis=0,r=1,dep=0,0g9=4, tim=3842884939

STAT #1 id=1 cnt=1 pid=0 pos=0 obj=16369 op='TABLE ACCESS FULL EMP '

PARSING IN CURSOR #1 len=74 dep=0 uid=190 oct=3 1id=190 tim=3842884939 hv=842476701
ad='3567d670"

select ename ,sal from emp where (sal>:b0 and sal<=(:b0+1000))

END OF STMT

PARSE #1l:c=1,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,0g9=4, tim=3842884939

EXEC #1:c=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,09=4, tim=3842884939

FETCH #1:c¢=0,e=0,p=0,cr=1,cu=4,mis=0,r=1,dep=0,09=4,tim=3842884939

STAT #1 id=1 cnt=1 pid=0 pos=0 obj=16369 op='TABLE ACCESS FULL EMP '

PARSING IN CURSOR #1 len=74 dep=0 uid=190 oct=3 1id=190 tim=3842884939 hv=842476701
ad='3567d670"

select ename ,sal from emp where (sal>:b0 and sal<=(:00+1000))

END OF STMT

PARSE #1:c¢=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,09=4,tim=3842884939

EXEC #1:c=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,09=4, tim=3842884939

FETCH #1:¢=0,e=0,p=0,cr=1,cu=4,mis=0,r=1,dep=0,09=4,tim=3842884939

select ename ,sal
from
emp where (sal>:b0 and sal<=(:b0+1000))

call count cpu elapsed disk query current rows
Parse 500 0.10 0.03 0 0 0 0
Execute 500 0.02 0.04 0 0 0 0
Fetch 500 0.02 0.02 0 500 2000 400
total 1500 0.14 0.09 0 500 2000 400
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|
PREFETCHY &&

v Prefetch&t PRO*COI A Oracle 8i Ol & 2| version0l Al XMZ3dtH
0122 Memory2l SEOQI A}

=0

O T

Ol EDtHO0ICt Server2t2l Roundtrip

Server2t2| Rountrip+=E &

[

=

=0

2N &5

o EIIHQl stats JHM2CF 0l & Jls2 ODBC,OLE DB, O040,JDBC Driverl A& XS

= Ch

v K&K Z28 Defaultdt 10104, 9i0l A= A Xl Fetch&?/Jt PREFETCH +12 JtM 2Ct.

V' Array Fetch JISE WS

S|

—/

(@)
OtLIch DBMSOI dsgas Jtd20h

v OLTPOIM= 1008 <=2
= of

= dsil € 2ilte &

v Okt BatchS0l 22 Row=E Xi2Ig <= 1000 ~50008 =2 2 8= X &otH AtES

Ct.

S Z06IH, Fetchol 2= Row=Jt BLOH(FZ 1
Ct.

v" ODBC Driver, JDBC, Pro*CS0ll AISE = UCH

v" PREFETCH=100 &2 OLTPSl Appll £&&FotH AtES

Prefetch®] W3l W& A% vuE

[y

H cte

T O T

Z AppOilA ofXl &0ctE WRH2Z Pre Fetchoi A App

| Fetch)

g8 O}
syl

Ho
o T

=

v Z Rows : 114688

v 743 SQL : '"select ename from bigemp"

v )4 DBMS: Oracle 9i, HANFIS2 DB

PREFETCH ROUNDTRIP Count Elapse Time
1 1 57345 0.95
2 100 1137 0.16|
3 1000 116 0.1
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Prefetch Optionoj| it2 M= Hi5}

(=

70000 1
0.95
0.9
60000 | 573
0.8
50000 + 0.7
0
g 40000 | 06
g 05%
2 30000 | 0.4
20000 | 0.3
0.2
10000 r
1137 y 601 0.1
0 0
2 3
mmm ROUNDTRIP Count 57345 1137 116
—e— Hapse Time 0.95 0.16 0.1
Prefetch=1
select ename
from
bigemp
call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 57345 0.79 0.95 0 57716 0 114688
total 57347 0.80 0.95 0 57716 0 114688

Misses in library cache during parse:

CHOOSE
20

Optimizer goal:
Parsing user id:

114688

Row Source Operation

TABLE ACCESS FULL BIGEMP

1

PARSING IN CURSOR #1 len=37 dep=0 uid=20 oct=3 1id=20 tim=1037762838818267 hv=2376501895

ad='9185be8"
select ename
END OF STMT

from bigemp

PARSE #1:¢=976,e=976,p=0,cr=0,cu=0,mis=1,r=0,dep=0,09=4,tim=1037762838818267
EXEC #1:c=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,0g=4,tim=1037762838818267

#1
#1:
#1:
#1:

FETCH
FETCH
FETCH
FETCH
FETCH
FETCH #1:
FETCH #1:
FETCH #1:

Q

r=

:c=976,e=977,p=0,cr=3,cu=0,mis=0, r=1,dep=0,09=4,tim=1037762838819244

,dep=0, 0g=4, tim=1037762838829010
,dep=0, 0g=4, tim=1037762838835846

cr=1,cu=0,mis=0,r=2,dep=0,09=4,tim=1037762838857330

,cu=0,mis=0,r=2,dep=0,09=4,tim=1037762838864166

c=0,e=0
c=0,e=0,p=0
c=0,e=0,p=0
#1:c=0,e=0,p=0,cr=1,cu=0,mis=0,r=2,dep=0,0g=4, tim=1037762838850494
c=0,e=0,p=0
c=0,e=0,p=0
c=0,e=0,p=0

,cr=1,cu=0,mis=0,r=2,dep=0,09=4,tim=1037762838871979

48



FETCH #1:¢c=0,e=0,p=0,cr=1,cu=0,mis=0,r=2,dep=0,09=4,tim=1037762838878815
FETCH #1:c=0,e=0,p=0,cr=1,cu=0,mis=0,r=2,dep=0,0g=4, tim=1037762838885651
FETCH #1:c=0,e=0,p=0,cr=1,cu=0,mis=0,r=2,dep=0,0g=4,tim=1037762838893463

Prefetch=100

select ename

from

bigemp

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 1137 0.12 0.16 0 1808 0 114688
total 1139 0.12 0.6 0 1808 0 114688

Misses in library cache during parse: 0
Optimizer goal: CHOOSE
Parsing user id: 20

Rows Row Source Operation

114688 TABLE ACCESS FULL BIGEMP

PARSING IN CURSOR #1 len=37 dep=0 uid=20 oct=3 1id=20 tim=1037763404850719 hv=2376501895
ad='9185be8"

select ename from bigemp

END OF STMT

PARSE #1:¢c=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,09=4,tim=1037763404850719

EXEC #1:c=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,0g9=4, tim=1037763404850719

FETCH #1:¢=976,e=976,p=0,cr=3,cu=0,mis=0,r=1,dep=0,09=4,tim=1037763404851695

FETCH #1:c=0,e=0,p=0,cr=1,cu=0,mis=0,r=-,dep=0,og=4,tim=1037763404851695

FETCH #1:¢=976,e=977,p=0,cr=2,cu=0,mis=0, r=20d, dep=0, 0g=4, tim=1037763404861461

FETCH #1:c=0,e=0,p=0,cr=1,cu=0,mis=0, r=H01, dep=0, og=4, tim=1037763404879039
FETCH #1:¢c=0,e=0,p=0,cr=2,cu=0,mis=0,r=101,dep=0,0g=4,tim=1037763404880992
FETCH #1:¢c=0,e=0,p=0,cr=1,cu=0,mis=0,r=101,dep=0,0g9=4,tim=1037763404882945
FETCH #1:c=0,e=0,p=0,cr=2,cu=0,mis=0,r=101,dep=0,0g9=4,tim=1037763404884898

Prefetch=1000

select ename

from

bigemp

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 116 0.10 0.10 0 790 0 114688
total 118 0.10 0.0 o 790 0 114688

Misses in library cache during parse: 0
Optimizer goal: CHOOSE
Parsing user id: 20

Rows Row Source Operation
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114688 TABLE ACCESS FULL BIGEMP

PARSING IN CURSOR #1 len=37 dep=0 uid=20 oct=3 1id=20 tim=1037763577016020 hv=2376501895
ad='9185be8"

select ename from bigemp

END OF STMT

PARSE

#1:c=0,e=0,p=0,cr=0,cu=0,mis=0, r=0,dep=0,0g9=4,tim=1037763577016020

EXEC #1:c=0,e=0,p=0,cr=0,cu=0,mis=0,r=0,dep=0,09=4,tim=1037763577016020

FETCH
FETCH
FETCH
FETCH
FETCH
FETCH
FETCH
FETCH
FETCH
FETCH
FETCH

#1:c=0,e=0,p=0,cr=3,cu=0,mis=0,r=1,dep=0,09=4,tim=1037763577016020
#1:c=1952,e=1953,p=0,cr=6,cu=0,mis=0, r=1001, dep=0, 09=4,tim=1037763577018950
#1:¢=976,e=977,p=0,cr=7,cu=0,mis=0, r=1001, dep=0, 0g=4, tim=1037763577030669
#1:¢c=976,e=976,p=0,cr=7,cu=0,mis=0, r=L001, dep=0, 0g=4, tim=1037763577042387
#1:¢c=976,e=976,p=0,cr=7,cu=0,mis=0,r=1001,dep=0,0g9=4,tim=1037763577054106
#1:c=0,e=0,p=0,cr=7,cu=0,mis=0,r=1001,dep=0, 09=4,tim=1037763577064848
#1:¢c=976,e=977,p=0,cr=7,cu=0,mis=0,r=1001,dep=0,09=4, tim=1037763577079497
#1:¢c=976,e=976,p=0,cr=7,cu=0,mis=0,r=1001,dep=0,09=4, tim=1037763577101958
#1:c=976,e=976,p=0,cr=6,cu=0,mis=0,r=1001, dep=0, 09=4,tim=1037763577126372
#1:¢=1952,e=977,p=0,cr=7,cu=0,mis=0,r=1001, dep=0,0g9=4,tim=1037763577150787

#1:¢c=976,e=976,p=0,cr=7,cu=0,mis=0,r=1001,dep=0,09=4,tim=1037763577165435

Scrollable Cursors (Oracle 9i R2)

v

DECLARE SCROLL CURSOR:
DECLARE <cursor name> SCROLL CURSOR
OPEN: OPEN statement in the same way

FETCH: fetch rows up or down, first or last row directly, or fetch any single row in a random
manner.

B FETCH FIRST : Fetches the first row from the result set.
B FETCH PRIOR : Fetches the row prior to the current row.

B FETCH NEXT : Fetches the next row from the current position. This is same as the non-
scrollable cursor FETCH.

B FETCH LAST : Fetches the last row from the result set.
B FETCH CURRENT : Fetches the current row.
B FETCH RELATIVE n : Fetches the nth row relative to the current row, where n is the offset.

B FETCH ABSOLUTE n : Fetches the nth row, where n is the offset from the start of the result
set.

SQL>

<< Sample SQL >>

SELECT empno, ename, sal FROM emp;
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EMPNO ENAME SAL

7369 SMITH 800
7499 ALLEN 1600
7521 WARD 1250
7566 JONES 2975
7654 MARTIN 1250
7698 BLAKE 2850
7782 CLARK 2450
7788 SCOTT 3000
7839 KING 5000
7844 TURNER 1500
7876 ADAMS 1100
7900 JAMES 950
7902 FORD 3000
7934 MILLER 1300

14 rows selected.

/*

* A Sample program to demonstrate the use of scrollable
* cursors with host arrays.

*

* This program uses the scott/tiger schema.Make sure

* that this schema exists before executing this program
*

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <sglca.h>

#define ARRAY LENGTH 4

/* user and passwd */
char *username = "scott";
char *password = "tiger";

/* Declare a host structure tag. */

struct emp rec array

{
int emp number;
char emp name [20];
float salary;

} emp_rec[ARRAY LENGTH];

void print rows()
{

int i;

for (i=0; i<ARRAY7LENGTH; i++)
printf ("% %$s  %8.2f\n", emp rec[i].emp_ number,
emp rec(i].emp name, emp rec[i].salary);

}

void sgl error (char *msg)
{
EXEC SQL WHENEVER SQLERROR CONTINUE;

printf ("\n%s", msqg);
printf ("\n% .70s \n", sqglca.sglerrm.sglerrmc);

EXEC SQL ROLLBACK WORK RELEASE;
exit (EXIT_FAILURE) ;
}

void main ()

{

int noOfRows; /* Number of rows in the result set */
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/* Error handle */
EXEC SQL WHENEVER SQLERROR DO sgl error ("Connect error:");

/* Connect to the data base */
EXEC SQL CONNECT :username IDENTIFIED BY :password;

/* Error handle */
EXEC SQL WHENEVER SQLERROR DO sgl error ("Oracle error:");

/* declare the cursor in scrollable mode */
EXEC SQL DECLARE cl SCROLL CURSOR FOR
SELECT empno, ename, sal FROM emp;

EXEC SQL OPEN cl;
EXEC SQL WHENEVER SQLERROR DO sql error ("Fetch Error:");

/* This is a dummy fetch to find out the number of rows
in the result set */
EXEC SQL FETCH LAST cl INTO :emp rec;

/* The number of rows in the result set is given by
the value of sglca.sqglerrd[2] */

noOfRows = sqglca. sglerrd[2];
printf ("Total number of rows in the result set %d:\n",
noOfRows) ;

/* Fetch the first ARRAY LENGTH number of rows */
EXEC SQL FETCH FIRST cl INTO :emp rec;
printf(ll******************** DEFAELT : \nll);
print rows () ;

/* Fetch the next set of ARRAY LENGTH rows */
EXEC SQL FETCH NEXT cl INTO :emp rec;
printf("******************** NEXE B \l’l");

print_rows () ;

/* Fetch a set of ARRAY LENGTH rows from the 3rd row onwards */
EXEC SQL FETCH ABSOLUTE 3 cl INTO :emp_ rec;
printf("‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k ABSOLUTE 3 : \n");

print_rows();

/* Fetch the current ARRAY LENGTH set of rows */
EXEC SQL FETCH CURRENT cl INTO :emp rec;
printf("******************** CURRENE B \n") ;
print_rows () ;

/* Fetch a set of ARRAY LENGTH rows from the 2nd offset
from the current cursor position */

EXEC SQL FETCH RELATIVE 2 cl INTO :emp rec;

printf(ll******************** RELATIVE E . \nll);

print rows();

/* Again Fetch the first ARRAY LENGTH number of rows */
EXEC SQL FETCH ABSOLUTE O cl INTO :emp_rec;
printf("******************** ABSOLUTE 0 : \n");

print rows();

/* close the cursor */
EXEC SQL CLOSE cl;

/* Disconnect from the database. */
EXEC SQL COMMIT WORK RELEASE;
exit (EXIT SUCCESS);

}

ORA9iR2L@oracle:/home/oracle/oracle9/precomp/demo/edu> scrollable?2

Total number of rows in the result set 14:
Kdhkhkhkhkkhkhkkhkhkkhkkkkkkkkkxk DEFAULT

52



7369 SMITH

7499 ALLEN

7521 WARD

7566 JONES

Kk Kk ok ok ok kK Kk ok ok kK K Kk kK
7654 MARTIN

7698 BLAKE

7782 CLARK

7788 SCOTT

ek Kk Kk kK kK K ok ok ok kK ok Kk
7521 WARD

7566 JONES

7654 MARTIN

7698 BLAKE

ek kK Kk kK K Kk ok ok kK kK Kk
7698 BLAKE

7782 CLARK

7788 SCOTT

7839 KING

ek kK kK ok kK Kk ok ok kK Kk
7876 ADAMS

7900 JAMES

7902 FORD

7934 MILLER

Kk kK Kk Kk kK Kk kK kK Kk Kk
7876 ADAMS

7900 JAMES

7902 FORD

7934 MILLER

NEXT

ABSOLUTE

CURRENT

RELATIVE

ABSOLUTE

800.
1600.
1250.
2975.

1250.
2850.
2450.
3000.

3

1250.
2975.
1250.
2850.

2850.
2450.
3000.
5000.

2

1100.

950.
3000.
1300.

0

1100.

950.
3000.
1300.

00
00

00

00
00

00

00
00
00
00

00
00
00
00
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DBMS_APPLICATION_INFO Package2| AIE O & Cachedt fH= WE

® DBMS_APPLICATION_INFO PackageE AtZGtI)| 918 Sample

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <sglda.h>
#include <sqglcpr.h>
#include <sglca.h>

#define UNAME_LEN 20

#define PWD_LEN 40

#define MODULE_LEN 65

VARCHAR username [UNAME LEN]; /* VARCHAR is an Oracle-supplied struct */
varchar password[PWD LEN]; /* varchar can be in lower case also. */
varchar szModuleName [MODULE LEN];

varchar szActionName [MODULE LEN];

VARCHAR emp name [UNAME LEN];

long salary;
varchar szDbmsApplicationSQL[100];
char szSQLDBMSAPP[] ="BEGIN DBMS APPLICATION INFO.SET MODULE(:A,:B); END;";

DBMS_APPLICATION_INFO

21 38 o el
void main ()
{
username.len = sprintf ((char*)username.arr, "SCOTT");
password.len = sprintf ((char*)password.arr, "TIGER");

EXEC SQL WHENEVER SQLERROR DO sqgl_error ("ORAC DBMS APPLICATION INFO‘E‘ }\]_
— —_ =

EXEC SQL CONNECT :username IDENTIFIED BY :pas L317] Y3l FrtEE FE. =2
Loginth=74 E¢ 1, Function
THoll Actiond S XA gt}

/* &

szDbmsApplicationSQL.len = sprintf ((char*)szDbmsApplicationSQL.arr,
szSQLDBMSAPP) ;

EXEC SQL PREPARE STMT FROM :szDbmsApplicationSQL; hdoduk?ﬁ

/* App Module™ */
szModuleName.len = sprintf ((char*)szModuleName.arr, "samplel.pc");

/* BApp ©$] Action™ */
szActionName.len = sprintf ((char*)szActionName.arr, "SELECT EMP TABLE") ;

/* DBMS_APPLICATION INFO % bind®F AL */
EXEC SQL EXECUTE STMT USING :szModuleName, : szActionNam

/* | Action™

EXEC SQL DECLARE emp cursor CURSOR FOR
select ename, sal from emp;

EXEC SQL OPEN emp cursor;
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while (sglca.sglcode != 0 )
{
EXEC SQL FETCH emp cursor INTO :emp_name, :salary;
}
EXEC SQL CLOSE emp cursor;

exit (EXIT_SUCCESS) ;

® Oracle Cache(Shared Pool)¢] SQL% Module,Action”] 1.
BUFGET EXEC PARSE DISK_BUFFE ROWS_P

SPEREX UTIO _CALL READ R_GET ROCESS
EC NS ED MODULE ACTION

select ename ,sal from
emp 27 1 1 0 27 1jsample1.pc SELECT EMP TABLE

o EZ Y SQLO|I I/OE Z0tL 222 H, HHE Moduledt H™ X2l Routine
OlAl &lsist SQLOIXIE &01E = UCH
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PRO*C Ol 2 Dynamic SQLE| ALZ0l 28 SQLE =3 2ot

e

O iRl 22 D159 SQLEEE parsingotH & Ch D422 Parsing® OverheadIt UH EICH

O SQL2&EO0| CacheZ £H #=AlZ Load/UnloadT|2% Memory Fragmentation0| RZZ|IMH,

MZ2 SQLES Memory0ll £&0tJ| 218 Overhead It Z4&45HCH.

L2 SO0l Blelliolod sSQLOI 220l SItE 22 Memory2l 2|2 OverheadZ 0!8t

Latch®| ContentionS =&t &0, FIH 2 Memory2| HIE0| OFJ|=lC.

Bind#H+E AIE0otA H2EZ SQLE MAMEE == U220, D422 Y SQLS Parsing=S
GHOF S22 AIAECS] CPUMemoryE S 20| AHE8t= DHIE PRI ZH, AFSXLE H 29

SIH0l [HE AlIAE Resource2l 1Z0l 20l LEILIA ECH DHdE22 OLTPS E&5&2=
0

Dynamic SQLOI &t SQL-*=2, TABLEZ =2 2= Host 33 =2 COMPONENTSI)t ZZ )&
THAZUA Z2EHENH StaticSQL ELF FHE M2FEZ2AM, =2 AFE LS LS 20 A
=5

Ol %= SQLEES =0 XMelots ZA0IH, ==otH A& StringS Concatenationoll A

SQLEE S BtE= &AL SQLEEHS 242 Bind#H+E XIESHD UsingE2S 0|Z0 Parameter
2 gl 2A0] ULCLSQL &0 d&Edoz Adc)s P22 OLTPHAMNE & BM gaoe=z

Ctetet PR 2701 2o dynamicSQLES AtEStNOF ot SEZZ 0l =M ST
Dynamic SQLE2 2ct2 WRH2Z staticSQLLY €2 HYEOZ =L 0 XI0, THEF dynamic
SQL= “elot=0 /O host binding#H+E AIE0tAl E=C0H SQLEE 2| re-parsing2 2 ©l

et ds2 Mottt €0ie = UL

o o i

Re-parsing2| 0l
strepy((char *)sql.arr,”select * from emp where empno = 2783");
sql.len = (int)strlen((char *)sql.arr);
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EXEC SQL PREPARE STMT FROM :stmt;
EXEC SQL DECLARE CUR CURSOR FOR STMT;
EXEC SQL OPEN CUR;
while (1) {
EXEC SQL FETCH INTO :emprec;

MALE Of

strcpy((char *)sql.arr,”select * from emp where empno = :a”);
sql.len = (int)strlen((char *)sql.arr);

EXEC SQL PREPARE STMT FROM :stmt;
EXEC SQL DECLARE CUR CURSOR FOR STMT;
EXEC SQL OPEN CUR USING :host empno;
while (1) {

EXEC SQL FETCH INTO :emprec;

Dynamic SQLS] 7@
Dynamic SQLS 78 ot= ZHES Ot 20l 4JtXIJF ETHGHH, 2F2He] 2 0CH MISHt

SO HMAIETH SEZ2 080 AME 2810 381 20| & =0

Method SQLE&S EF
1 host#==E ALZGHAl %= non query
2 hostH =5 AtE0GlI= non query
3 select-list2| itemit &= hostH+E = query
4 JHA QI select-listitemdt F & hostH+=S = query

Method #1

SEZZH0MN SQLEEE EXECUTE IMMEDIATEZ S AE0tH SAl =& JtsotCh
SQLEH 2 queryE & (SELECTE)S Z&otAl 22MH, & hostH+=E &t
XX &Z=C

placeholderS Ot

'DELETE FROM EMP WHERE DEPTNO = 20'

'GRANT SELECT ON EMP TO scott'

SQLEXH2 UHY &= O OCt parsingOl &l Ch.

| Method 2& 0IE8 Dynamic SQL & O
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EXEC SQL EXECUTE IMMEDIATE
"CREATE TABLE dynl1 (coll VARCHAR2(4))";

Method #2

SEZZ UM SQLE2H

nio

PREPARES®} EXECUTEZ E0l 2loff =8 &tCt.

PREPARE 2 &:

EXEC SQL PREPARE statement_name
FROM { :host_string | string_literal };

statement_name precomiler0i 2/ o AtZZI O Xl= identifier2# 0| T2 2
host21 =D} OLIC}

host_string SQLE2E Jt2ldl= hostBlig=

string_literal SQL=2 H8& 2XZ

EXECUTE & &:

EXEC SQL EXECUTE statement_name [USING host_variable_list];

statement_name | PREPAREZ0IM &2/ & identifier
host_variable_list | :host_variablel[:indicator1][,host_variable2[:indicator?], ...]

SQL2 &2 query(SELECT=Z)Jt OtLI1), DML(UPDATE,INSERT,DELETE) =& 0|, 23 host
B0 =% datatype2 precomileOl &0l Z2EE M O0F StHCH.

'INSERT INTO EMP (ENAME, JOB) VALUES (:emp_name, :job_title)'

'DELETE FROM EMP WHERE EMPNO = :emp_number'

A Al HostH==0ll OHH CIE &t0l S = U2MH,SQLEE =2
DDLZ & (CREATE,GRANT,DROP,...)& PREPAREZE Bt 2

Method 2& 0|28} Dynamic SQL & 0

sprintf( (char *) vcSql.arr,
"UPDATE TB_CCSTBASICINFO%s \
SET CNTC_TEL_NO = DECODE(CNTC_TEL_NGO, :a, :b, CNTC_TEL_NO), \
CNTC_FAX_NO = DECODE(CNTC_FAX_NO, :c, :d, CNTC_FAX_NO) \
WHERE CUST_ID =:e \
AND (CNTC_TEL_NO = :f \
OR CNTC_FAX_NO =:g)",
szLinkName);
vcSQL.len = (int)strlen((char *)vcSQL.arr);

EXEC SQL PREPARE STMT FROM :vcSQL;

EXEC SQL EXECUTE STMT USING
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:gstPstnInfo.vcOld TelNo, :gstPstnInfo.vcNewTelNo,
:gstPstnInfo.vcOldTelNo, :gstPstnInfo.vcNewTelNo,

:gstPstnInfo.vcCustld, :gstPstnInfo.vcOldTelNo, :gstPstnInfo.vcOldTelNo;

Method #3
SELZ 0N query2& = PREPARE?t DECLARE, OPEN, FETCH, CLOSE cursor & &
=22 o B

PREPARE statement_name FROM { :host_string | string_literal };
DECLARE cursor_name CURSOR FOR statement_name;

OPEN cursor_name [USING host_variable_list];

FETCH cursor_name INTO host_variable_list;

CLOSE cursor_name;

Select-list item 2| ==, &= hostH ==2| placeholder?| =2 22 hostH 2| datatype2
precompile0l &0l Z&EZ/ 01 U0I0F SHCH.

P

rir

Ol

4t
ol

Method 3& ALE3t0 Parallel DegreeE SE 2= X H

sprintf(dynstmt.arr,
"SELECT /* + parallel (emp,%d) */ ename FROM emp WHERE deptno = :v1",degree);
dynstmt.len = strlen(dynstmt.arr);

EXEC SQL PREPARE S FROM :dynstmt;
EXEC SQL DECLARE C CURSOR FOR S;
EXEC SQL OPEN C USING :deptno;

EXEC SQL WHENEVER NOT FOUND DO break;
/* Loop until the NOT FOUND condition is detected. */

for (;;) {
EXEC SQL FETCH C INTO :ename;

Method #4

02t

SET2 020 SQLEEE descriptor SQLDATREHM)E 0/25t04 Of2Hol =AZ +

EXEC SQL PREPARE statement_name
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FROM { :host_string | string_literal };
EXEC SQL DECLARE cursor_name CURSOR FOR statement_name;

EXEC SQL DESCRIBE BIND VARIABLES FOR statement_name
INTO bind_descriptor_name;

EXEC SQL OPEN cursor_name
[USING DESCRIPTOR bind_descriptor_name];

EXEC SQL DESCRIBE [SELECT LIST FOR] statement_name
INTO select_descriptor_name;

EXEC SQL FETCH cursor_name
USING DESCRIPTOR select_descriptor_name;

EXEC SQL CLOSE cursor_name;

Select-list2| item,2 & hostH 42| =2} datatype2 SEZZ ] = Al(runtime)til Z& &
M, SQLE=& U &2Z select-listitem= 1t hostH4+==2| M=E 0|2l & = U= W AIESHCH

'INSERT INTO EMP (<unknown>) VALUES (<unknown>)'

'SELECT <unknown> FROM EMP WHERE DEPTNO = 20'

Ct=8t Method 4 At 0f

/ *
* A very simple program that demonstrates how to do
* array fetches using dynamic SQL Method 4.

* Make sure to precompile with MODE=ORACLE.
*/

#include <stdio.h>
#include <sqlca.h>
#include <sqlda.h>

#include <sqlcpr.h>
#include <stdlib.h>

#define MAX_SELECT_ITEMS 8

#define FETCH_SIZE 5 /* Fetch in 5-row chunks. */

#define MAX_CHARS 10

#define MAX_NAME_SIZE 8 /* Maximum size of a select-list item name. */

SQLDA *selda;

/* Data buffer. */
char ¢_data[MAX_SELECT_ITEMS][FETCH_SIZE|][MAX_CHARS];

void print_rows(n)
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intn;
int row, sli;

for (row = 0; row < n; row++)

{

for (sli = 0; sli < selda->N; sli++)

{

}
printf("\n");

printf("%.10s ", c_data[sli][row]);

}

int array_size = FETCH_SIZE; /* needs to be a host var for FOR */
char *username = "scott/tiger";
char *stmt = "select ename, empno, sal, hiredate from emp";

/* This is a minimal program, with little error checking,
* since the SQL statement is hard-coded. If you were to
* substitute 'comm' for 'sal' in the statement below, the
* program would fail with a -1405 on Oracle?, as there are
* no indicator variables.

*/

void sql_error()
{
char msgbuf[512];
size_t msgbuf_len, msg_len;

msgbuf_len = sizeof(msgbuf);
sqlglm(msgbuf, &msgbuf_len, &msg_len);

printf ("\n\n%.*s\n", msg_len, msgbuf);

EXEC SQL WHENEVER SQLERROR CONTINUE;
EXEC SQL ROLLBACK WORK RELEASE;
exit(EXIT_FAILURE);

}

void main()
{
int row_count;
intsli; /* select-list item */

EXEC SQL CONNECT :username;

if (sqlca.sqlcode == 0)
printf("Connected.\n");

else

{
printf("Cannot connect as SCOTT.\n");
exit(EXIT_FAILURE);
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EXEC SQL WHENEVER SQLERROR DO sql_error();
selda = sqlald(MAX_SELECT_ITEMS, MAX_NAME_SIZE, 0);

EXEC SQL PREPARE S FROM :stmt;

EXEC SQL DECLARE C CURSOR FOR S;

EXEC SQL OPEN C;

EXEC SQL DESCRIBE SELECT LIST FOR S INTO selda;

selda->N = selda->F; /* Assumed not negative. */

for (sli = 0; sli < selda->N; sli++)

{
/* Set addresses of heads of the arrays in the V element. */
selda->V[sli] = c_data[sli][0];
/* Convert everything to varchar on output. */
selda->T[sli] = 1;
/* Set the maximum lengths. */
selda->L[sli] = MAX_CHARS;

}

for (row_count = 0; ;)
{
/* Do the fetch. The loop breaks on NOT FOUND. */
EXEC SQL FOR :array_size FETCH C USING DESCRIPTOR selda;

print_rows(sqlca.sqlerrd[2] - row_count);
row_count = sqlca.sqlerrd[2];
if (sqlca.sqlcode == 1403)
break;
}

/*  if (sqlca.sqlerrd[2] - row_count > 0)
print_rows(sqlca.sqlerrd[2] - row_count); */

printf("\n%d rows retrieved\n", sqlca.sqlerrd[2]);

EXEC SQL ROLLBACK RELEASE;
exit(EXIT_SUCCESS);

Dynamic SQL Method®] A€

Select-list2]
item7 2 &
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empno = 2

empno =3

select ename from emptest where

select ename from emptest where

25 SQL [select ename from emptest where 9807 1 9999|0.01 sec
empno = :1

H|Z2-7SQL [select ename from emptest where | 93,219,148 9999 9999(14.33 sec
empno =1 (92 MB)
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SQL Tuningt A& 3t7| ¢33 Monitoring

w2 A A|=Ee] SHARl g A dF SQLAME S ATHRT

H|&&3 2 SQL List 2.7] SQL Script (get_sqllist.sql)

® get_sqllist.sql

select sql_text
, round(decode(executions,null,0,0,0,(nv](buffer_gets,0)/executions)),1) BUFGETSPEREXEC
,EXECUTIONS,PARSE_CALLS,DISK_READS,BUFFER_GETS,ROWS_PROCESSED
,SSHARABLE_MEM, PERSISTENT_MEM,RUNTIME_MEM,MODULE,USERS_EXECUTING
,SORTS,LOADED_VERSIONS,OPEN_VERSIONS,USERS_OPENING,LOADS
,FIRST_LOAD_TIME,INVALIDATIONS,COMMAND_TYPE,OPTIMIZER_MODE
,OPTIMIZER_COST, PARSING_USER_ID
from v$sql
where decode(executions,null,0,0,0,(nvl(buffer_gets,0)/executions)) > 10000
and PARSING_USER_ID <> 0
order by BUFGETSPEREXEC DESC

219] SQLA-H2 Executionw}t} 1+ 2 7l2] Oracle Blocks ¢] % =4 (Buffer2 €. ¥+ Buffer
of 22 Blocke] $1thd DiskZHE 7MA gt E£3H)9 JFoR HolFrR 99 Top
A 52 M EEAQl SQLE st . 53] ROWS_PROCESSED( # #] ¥l Rows) 7} 2t
*] BUFGETSPEREXEC(*3 i Execd Buffer Block Read Count)7} & SQL9 % Tuning.

3 EXECUTIONS7}F 2 SQLi-dol A5 AP H 22 o]& SQLE-> WFE=A] Tuning. “Lefu
1314 SQLE-> EXECUTIONS®] #}A|¥F SQLZ #t5 A== Jej& ddaor g

99] SQLE TOADSH %<& ToolS o]-&-ahwl & 3}7|

® Display¥ & R Column 47 (L)

BUFGE ROWS_
TSPERE EXECUT PARSE_ DISK_R BUFFER PROCE
FULL_SQLTEXT XEC IONS CALLS EADS _GETS SSED -
SELECT B_.I|_TYPE FROM patent.dmi_object B_ WHERE 4/ 29651| 29651 10550 118114 200

((B_.I TAG=itag AND B_.R_OBJECT_ID_|=:handle) AND
B_.I IS BASE_TYPE=1)

SELECT B_.|_ TYPE FROM dmadmin.dmi_object B_ 4 29178] 29178] 6288 116805 1200
WHERE ((B_.l_TAG=:tag AND
B_.R_OBJECT_ID_|=:handle) AND

B_.I_IS_BASE_TYPE=1)

SQL_TEXT © SQL 9] Text (V$SQL. SQL_TEXTE Ftf 1KBRF H o] %)

EXECUTI ONS ¢ SQLEAo] daE 314 (Instance Startupo]$ 9 FAX]).
H FF SQLY A9 dEE 1. FF sQY 4% o] gto] =t

FIRST_LOAD TI ME: SQ°] A5 2= Cache°l Loadi ng¥l A%t

PARSE _CALLS : Parse Request & 273 (%% < executions)

RSN
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v' DI SK_READS © SQLS Adsly] el Di skEFEH o] Oracl e Bl ocks
8] Sizet ©] % * db_bl ock_si ze)
v" BUFFER GETS : SQL& A dlat7] 913 Buf fer 25-E ¢Jo]& Oracl e Bl ocks.
F= o] Col um<] 7S exections & & UhFo] 2 7he] sSQLo] Ml E& A<l SQLY. (Disk®
HE] glo] & FE A7]e] 23 UH)

v/ ROWS_PROCESSED : SQ& &% o] A2 % (Sel ect Lows L Transacti onth Rows)

v’ OPTIM ZER MODE : ©] SQLEo] A&= uje] OPTI M ZER MODE

v OPTIM ZER COST : o] SQLE-o] A &= me] ptini zer (Cost Base Optinizer) ol ¢]3f AXH Cost 5
o, T #HYFHF v a&H o) o] F2 tE SQL| Cost o= Hlat)de] ob)

v' PARSING USER_ID: ©] SQLi42 2A3gd User | D02 SYS user 2 th3-% Recursive SQ, 5% SYSTEM

v’ MODULE o o] SLEAS AP APPO] Modul e (o], SQL*Plus, T.Q A D).

DBMS_APPLICATION_INFO.SET_MODULE & Applicationol]| A 2 & &} A ¥® veje
oJ® moduleo| Al E1-2 SQLSIA| &elst 4= qit},

223 H (M Bo] APEHE SQLIE 27] 100008 ©]4F, & Recursive SQLE A 2))

select sql_text
, round(decode(executions,null,0,0,0,(nv](buffer_gets,0)/executions)),1) BUFGETSPEREXEC
,EXECUTIONS,PARSE_CALLS,DISK_READS,BUFFER_GETS,ROWS_PROCESSED
,SHARABLE_MEM,PERSISTENT_MEM,RUNTIME_MEM,MODULE,USERS_EXECUTING
,SORTS,LOADED_VERSIONS,OPEN_VERSIONS,USERS_OPENING,LOADS
,FIRST_LOAD_TIME,INVALIDATIONS,COMMAND_TYPE,OPTIMIZER_MODE
LOPTIMIZER_COST, PARSING_USER_ID
from v$sql
where executions > 10000
and PARSING_USER_ID <> 0
order by executions DESC

SE8H (¥ F 134 SQLHFY H7]|=> executions =1)

select sql_text
, round(decode(executions,null,0,0,0,(nv](buffer_gets,0)/executions)),1) BUFGETSPEREXEC
,EXECUTIONS,PARSE_CALLS,DISK_READS,BUFFER_GETS,ROWS_PROCESSED
,SHARABLE_MEM,PERSISTENT_MEM,RUNTIME_MEM,MODULE,USERS_EXECUTING
,SORTS,LOADED_VERSIONS,OPEN_VERSIONS,USERS_OPENING,LOADS
,FIRST_LOAD_TIME,INVALIDATIONS,COMMAND_TYPE,OPTIMIZER_MODE
LOPTIMIZER_COST, PARSING_USER_ID
from v$sql
where executions =1
and PARSING_USER_ID <> 0

S&FH HZ A3 SQL 13 BI)(1E3)=> first_load_time >= to_char((sysdate -
1/ 1440),'YYYY-MM—DD / HH24:MI:SS"))

select sql_text
, round(decode(executions,null,0,0,0,(nvl(buffer_gets,0)/executions)),1) BUFGETSPEREXEC
,EXECUTIONS,PARSE_CALLS,DISK_READS,BUFFER_GETS,ROWS_PROCESSED
,SHARABLE_MEM,PERSISTENT_MEM,RUNTIME_MEM,MODULE,USERS_EXECUTING
,SORTS, LOADED_VERSIONS, OPEN_VERSIONS, USERS_OPENING, LOADS,
FIRST_LOAD_TIME
JINVALIDATIONS, COMMAND_TYPE, OPTIMIZER_MODE, OPTIMIZER_COST,
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PARSING_USER_ID
-- ,PARSING_SCHEMA_ID, KEPT_VERSIONS, ADDRESS, TYPE_CHK_HEAP, HASH_VALUE,
CHILD_NUMBER
--  ,MODULE_HASH, ACTION, ACTION_HASH, SERIALIZABLE_ ABORTS,
OUTLINE_CATEGORY
from v$sql
where first_load_time >= to_char((sysdate - 1/1440),'YYYY-MM-DD/HH?24:MI:SS")

o S8 (SQL ElapseTime®] 1% ¢]% SQL#F3¥ H7], & Recursive SQL-Z #|9])

select sql_text
, round(decode(executions,null,0,0,0,(nvl(buffer_gets,0)/executions)),1) BUFGETSPEREXEC
, round(decode(executions,null,0,0,0,(nvl(ELAPSED_TIME,0)/executions)),1)
ElapsedTimePerExec
,EXECUTIONS,PARSE_CALLS,DISK_READS,BUFFER_GETS,ROWS_PROCESSED
,SHARABLE_MEM,PERSISTENT_MEM,RUNTIME_MEM,MODULE,USERS_EXECUTING
,SORTS, LOADED_VERSIONS, OPEN_VERSIONS, USERS_OPENING,
LOADS, FIRST_LOAD_TIME ,INVALIDATIONS, COMMAND_TYPE, OPTIMIZER_MODE,
OPTIMIZER_COST, PARSING_USER_ID ,PARSING_SCHEMA_ID, KEPT_VERSIONS,
ADDRESS, TYPE_CHK_HEAP, HASH_VALUE, CHILD_NUMBER ,
MODULE_HASH, ACTION, ACTION_HASH, SERIALIZABLE_ABORTS,
OUTLINE_CATEGORY
from v$sql
where round(decode(executions,null,0,0,0,(nvl(ELAPSED_TIME,0)/executions)),1) >= 1000000
and PARSING_USER_ID <> 0
order by executions DESC

Zo}3t Sorting ¢ SQL 37] 2 TEMP Tablespace] Sort Space @3 1.7]

® 1t} TEMPORARY Tablespaced] /OfZ SQL 27| (sort_usg.sql)

select /*+ ORDERED */

se.username ,

session num ,

se.process ,

segfile# ,

segblk#,

segtype,

extents ,

blocks ,

getfullsql (hash value) full sgltext
from vS$sort usage so, v$session se, v$sgl sg

where so.session _addr = se.saddr
and se.sql address = sqg.address
--and se.audsid != userenv('sessionid')

ofo
L)
rlr
et
o

219] SQLA=4<> Temp TablespaceS & A A Z ol A}
Operation(SORT,HASH,...)oll ]3| &A= w, oj" SQL-%

[40
2L
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extents(Extent 7l ~) ¥ Blocks(Oracle Block*=> Sizei= BLOCKS * DB+BLOCK_SIZE)°] & SQLS
oA Tuning® E 8 A] Session Levelel i3 Memory(Sort -2+ Hash)& @'3dalfof ek

$19] SQLE TOADS %< ToolS o]-&-ahwl &=

Display3 Bl 2 Column A ()

USER ON_N PROC SEGFISEGB SEGT EXTE BLOC
ESS LE# LK# YPE NTS KS

10086 |SORT |10 5120

WEBL
OGIC

NAME UM

SESSI

61617 |1464: |4
1460

6

FULL_SQLTEXT

SELECT CHRG_BIZ_OFCE_CD,YEAR, COUNT(*) FROM

( SELECT A.CHRG_BIZ_OFCE_CD CHRG_BIZ_OFCE_CD,
SUBSTR(B.JUMIN_BIZ_NO,1,2) YEAR FROM CMBB01T01 A,
CMAA01T01 B, CMBB02T01 C WHERE AWK_STAT_CD NOT IN
(02'09') AND A.CHG_KIND_CD ='101' AND C.ENTR _CL_CD ='1'
AND ARECV_NO = CRECV_NO AND A.CUST_NO =
B.CUST_NO ~ AND B.CUST_TYPE_CD ='1') GROUP BY
CHRG_BIZ_OFCE_CD,YEAR

Column A (¢ )

USERNAME
SESSI ON_NUM
PROCESS

SEGFI LE#
SEGBLK#
SEGTYPE
EXTENTS
BLOCKS
FULL_SQLTEXT

AV VA N N N N N NN

—~

Di sk Sort & &A1 71 SQLA @ User

V$SESSI ON. SI D
V$PROCESS. PROCESS

TEMPORARY Segnent (SORT X+ HASH, Tenp Table,..) ¢ Start File #
TEMPORARY Segnent (SORT =+ HASH, Tenp Table,..) <] Start Block #
SORT(Sort ol 23} Sort Segnent), HASH(Hash Joi n°ll ¢3F Segnent )

a1 Oper ati on( SEGTYPE & E|'¥) o 2271 Extent 7]

g Qper ati on( SEGTYPE & EH) o] WAAIZ1 Bl ock 7l

Zd sQLe] Ful | Text

o] =AY = e,
select * from dba_segments where segment_type ='TEMPORARY";

Z31A1a) SYS.DBA_SEGVENTSOl| A SEGVENT_TYPE> ‘TEMPORARY’ 2 W}ER}H SEGVENT _NAMVE->- SEGFI LE#. SEGBLK#

TEMPORARY(‘'TEMP’) Tablespace®] Space @3 E.7] (sort_segs.sql)

select segment file ,
segment block,
extent size ,
current users ,
total extents,
total blocks,
used extents,
used blocks,
free extents,
free blocks,
(max_sort blocks * 8192)
from vSsort segment ;

ms_bytes

919] SQLE4-> Sort Storageo] #IS 2

8 g,

Sort®] Monitoring ¥+ %3k Sort Size®] F4& ¢
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Display3 ] ¥ Column A (L)
SEGMEN SEGMEN EXTENT_ CURRENT TOTAL_E TOTAL_B USED_EX USED_BL FREE_EX FREE_BL

T FILE T BLOCK SIZE _USERS XTENTS LOCKS TENTS OCKS TENTS OCKS MS_BYTES
4 101378 512 0 135 69120 0 0 135 69120 562036736

Column A7 (€ %)

v SEGMENT FILE : Sort Segnent ¢] Segnent Start File #

v SEGMENT_BLOCK : Sort Segnent 2] Segnent Start Bl ock #

v' EXTENT_SIZE : Sort Segnent ¢] A Extent 27 Size( TEMPS] NEXT Size)

v CURRENT_USERS : 0 (SYS) , Sort Segment 2] Oaner &= SYS

v’ TOTAL_EXTENTS/ TOTAL_BLOCKS : segnent ¢ | Extent & Bl ock Size(Sort Pool)

v/ USED_EXTENTS/ USED_BLOCKS CAA FolM A AFEF Size (©] wol F4F A AL T AFETQ
Aol gl 45 0)

v’ FREE_EXTENTS/ FREE_BLOCKS . segment T Free Extent & Block Size

v’ MB_BYTES : MAX Sort Block®] Byte Size

(F3AFE) A A Temp Tablespacez ol Extent® £33 o ¢ o] TOTAL_BLOCKS * DB_BLOCK_SIZE©]|™, 9|t Temp
Tablespace Size”7} %] 7 2. TOTAL_BLOCKS ©] Temp Tablespace2] 14| Blockoll %=93}%1 31 USED BLOCKSI:= ©] Ftol
<8 7% Tenp Spaced] Extent Error 7} A E =2 F7]% 02 nponitoringZ Q.

AA /O LA (Full Table Scan X &) Session ZH H 7]

(find_io_seg.sql)

select /*+ORDERED USE NL(s) USE NL(b) */

s.sid,

s.process client,

w.event,

segment name,

partition name,

w.pl file#, w.p2 block#, w.p3 Dblocks
from v$session wait w ,

v$session s,

dba extents b

where s.sid = w.sid

and ( w.event like 'Sscatter$%' or w.event like 'S$sequential%' or
w.event like '%direct%' )

and b.file id = w.pl

and w.p2 between b.block id and b.block id + b.blocks -1

f1¢] SQLEE 1/0%t #& ¥ EventE TAIA7]= SessionES 3ol oW Segment ¢ o™
BlockS ©J® Operation(Index Scan(’db file sequential read’), Full Table Scan(’db file scattered
read’), Direct I/O) <& &e1d 4+ AUtt

Display 3]

SID CLIENT  EVENT SEGMENT_NAME  PARTITION_ NAME  FILE# BLOCK# BLOCKS
313 13628|db file sequential read CMAA01TO1 11 794 1
374 1836:1388|db file scattered read C_FILE#_BLOCK# 1 22300 4
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Oracle Database 91 New Features

1. Forced Rewrite

v

QUERY_REWRITE_ENABLEDJ| S Function-Based INdex2} Materialized VIew 0l CH3dH A
Query 2| Rewrite(Index ColumnOil FunctionS AtE8t 2 S Function-based IndexS AtESH
St1), Querydt MVe £AEO0| 22 ZR MasterE 1A 10 MVE 81&5 otl= WA
Xel)ol CHEF Session level Ol 4 FORCEXI & 0| Dt &CH.

QUERY_REWRITE_ENABLEDO| FORCEZ & & &M cost-baseZ costE H &g A2
RewriteE Z&GHAl 210 & RewriteE X E8HCL Oracle 8i0ll M= TRUE/FALSEEH2 2
Cost-baseZ enable £= Disable)| S8+ M= ULt

0l JIs2 &4 Query Rewrite)| S0l HE&E 20| &4 SHA
JZH ot22 M OptimizerJt CostH &0 28 Rewrite2l Z & 4
compile timeS £Z + U= 01F0| AL

function-based IndexE AtE£03tJ| ?oi A= QUERY_REWRITE_ENABLEDO| TRUE &&=
FORCEZ & &L 0{0F StCH.

ol ArE2E =
oeot=al

[y

Cth.

i Ny
[0 30

L e
rr

- QUERY_REWRITE_ENABLED = {force | true | false}
. TRUE:cost -based rewrite

. FALSE:no rewrite ,function-based index= AIS & X| &

%S 2| Aol AEZHE £ U

. FORCE:forced rewrite (10g New). cost evaluationE GtXl %1 rewriteS 2 M=~ &L}

Ch & AlHl ColumnOll /Y=

ol

Sr

- For example:
CREATE INDEX idx ON table_1 (a + b * (c - 1), a, b);

SELECT a
FROM table_1
WHERE a + b * (c - 1) <100;

2. Union-All Rewrite of Queries with Grouping Sets

v MZ2 Hint2 EXPAND_GSET_TO_UNIONS HMIZ6tH Querylil function-based indexesJt

AMEE B2 20U €2 EH2 Plans #J| ?IoHA Query Rewrite)| S0l =& (H, S0l
OLAPUIAM & 206tCH.

EXPAND_GSET_TO_UNION hint= grouping sets (GROUP BY GROUPING SET &= GROUP
BY ROLLUP)E At&dt= R0 0122 = QUL 0l Hint= 28 & QueryE 2t Grouping®
UNION ALL Query 22| Compound Query2 21285t0 2t Query BlockE2Z O &2
(Meterialized ViewAtE &) $&0| l=XE &I {18 SXO0ILC
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A

FROM T

===> tranformed to

FROM T
GROUP BY year, quarter, month
UNION ALL

FROM T

GROUP BY year, quarter

UNION ALL

SELECT year, null, null, sum(sales)
FROM T

GROUP BY year

Ef% I 20| Materialized ViewE Al

SELECT /*+ EXPAND GSET TO UNION */ year, quarter, month, sum(sales)

GROUP BY year, rollup(quarter, month)

SELECT year, quarter, month, sum(sales)

SELECT year, quarter, null, sum(sales)

=> UNION ALL 2| Compound Query BlockS& 22 Query Rewritelt JFSSHAl HHEHGHH

<]

SELECT year, quarter, month, sum(sales)

FROM T

GROUP BY grouping set ( (year, quarter, month), (year, quarter)
UNION ALL

SELECT year, null, null, sum sales

FROM MV

3. Dynamic Sampling for the Optimizer

v OptimizerJt 2Ct & Et Plans

Z o) RAHM O H=et selectivity,cardinalitys S 2 &

otJl 2o ParsingAl SHEELE Scl=0l dynamic samplingstti SHELE F&ots 2E

OlCh =2 =82 '=‘EP

oo
SHEEI UNU T= B
x~

EIEBI Plans Z&otJ| ®loll AtSot=s
Data®= SHAl & UR 2die 22 AL U= ER* X

HAOZE =2 Table2

SO Z(levelOfl M‘I)DE04_|O1 Samplingot Al &l Ct.
v DYNAMIC_SAMPLING Parameter£ 0~10 Level )t X| & A& JlsotH DYNAMIC SAMPLING

hint2% oHE SQLOI CHet £
Ct.

Ct &2 PlanZ2 &S 98 Dynamic Sampling)| S22 HM3&

=

v LevelOl =2 =5 Dynamlc SamplingS P&t SHEEZE 2SI| ?Ioi Recursive SQLE S
of 22 Sample BlockS $10{ A SamplingotHl =l Ct.

4. Locally Managed SYSTEM Tablespace

v Oracle%i R2(9.2) 2 E1 SYSTEM tablespace0ll CH8t locally managed tablespac2 = &0| Jtsaot

Ct.

v" = CREATE DATABASEA| locally managed SYSTEM tablespaceES <ol "EXTENT

MANAGEMENT LOCAL"E AtZ

oF A O|E|.
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5. Data Segment Compression

v Data segment compression)| 52 DiskAtE &1} Memory AtE & (55| Buffer Cache)S =0
Ct.

v &2 read-only operationsO| Z=& Table0ll scaleupsotl| ?I&t £22 LHEHOIMH, £8 Query2
HYAIS SEAIH ECH

v Oracle9i R2(9.2)0l A= SE8& Tuning2l0lE= 22 ZR0 AXHAM compressionZ 0] JH& &Y
Ch. =28 20 €2 compressionE= FlolA= B0 etd Hus 22 SE & +
ULH.

A

6.Shared Pool Advisory Statistics

v" Oracle library cache 7}& Memory0ll [}ctA ParsingE= AN X< &HCH
v Oracle%i R2(9.2) 0l I 2 &l Memory2| Size2 #1310l [} E parse Rate?t €2 &S W=
St= shared pool advisory statisticsS Ml 3 8tCt.
- library cache2 ALZE 1D U= Memory &
- &M Pinned® 0! U= Memory &
- shared pool® LRU list0il Ol= Memory &
- shared pool2| sizeHatE0ll et Z0tEHZ 2l Time2l St A0 CHE B2

7.PGA Aggregate Target Advisory

v Oracle0] 2& Memory2t& SQL OperatorS 2| PerformanceE X3t 6tJ| ?IGtH Jtsdt
ZI0H 8t SQL Workarea(PGA memory2| cache memory: *_AREA_SIZE) H ot=
. Oracle® PGA_AGGREGATE TARGETUHI Al XI&SH & InstancelHOI A Af
process= 2| PGA Memory2| LimitlH0llAl EICHEH2S] MemoryE AMEGHE=S &tCt.

Il
>

8.FILESYSTEMIO_OPTIONS

v Oracle%i R2(9.2) & Oracle File System FileS0ll T8t asynchronous I/O £ & direct I/O0 CH
St enable &L= disable)| = Ml &tHCH

v Z&H Parameter= FILESYSTEMIO OPTIONS2 & PlatformWl =& 0|04 PlatformE &
Defaultgt0l = HQl MEHZ2 AEHEO UCH 0l Parameter= sH L2 HA Jisotlh

9.MTTR Advisory

v Oracle%i R2(9.2)2 &1 MTTRS & 2| advisory)Is= M3gtCh.
- STATISTICS_LEVEL = ALL &£ = TIPICAL
- FAST_START_MTTR_TARGET :single instance2| Crash RecoveryOll Ci8" MTTR(Mean
Time To Recover)2 = &t2{(0 to 3600 seconds)E X & &tCt.
- V$SMTTR_TARGET_ADVICE : 2 & View
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|
10. Statistics Collection Level

4 Orac1e9i R2(9.2)FH =R Statistics® 22| =& L Database? AdvisoryJ|sS MO = U
&= STATISTICS_LEVEL(=BASIC | TYPICAL | ALL)Ol MI=&Ch.

v 0lgt2 Databaselll (& Statistics® 22| =& Level2 X &HGtE 222 defaultat2
TYPICALOI Ct.

11. Segment-Level Statistics
v Oracle%i R2(9.2) 2 & segment-level(Table/Index&)2 HE Segment% Ol CHSt statistics®E2E

NIE30t0 Performance= M)t SegementZ2 £ =0 A Zdot) A=XE & H Monitoring
g = ACH

wait events®} system statistics It HEGHA HEY Instance®l =2 ContentionOl LM T D
U= hot table L= indexE =0l JIS0oLC (28 View : VSSEGMENT_STATISTICS,

V$SEGSTAT, V$SEGSTAT_NAME)

<\
I

|
12. Runtime Row Source Statistics

v 8l Cursor Cachell U= SQLEE=2| Execution PlanS &0QI& 4 = V$SQL_PLANO|
Oracle 9iR1(9.0.1)0l MZ XN 3% A} 20. Oracle 9iR2(9.2) 0l A= 2t Operation2| StatisticsS &
olgh & UE V$SQL_PLAN_STATISTICSE HI=&tlh 0 82E 2] /A=
STATISTICS_LEVEL=ALLZ &&Z oH0F StC}.

v £ V$SQL_PLAN, V$SQL_PLAN_STATISTICS,V$SQL_WORKAREA E 0|&35H0
PLAN,Statistics, Memory Al 2SS 0/&0t0 SQL TuningS ¢t suHQl HEZ #EZ
= QULCH

v (&8 View : V$SQL_PLAN,V$SQL_WORKAREA,V$SQL_PLAN_STATISTICS,
V$SQL_PLAN_STATISTICS_ALL)
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