%WWW

SQL TRACE tkprof
EXPLAIN PLAN

ORACLE 8
17.1
GUI
20%
2
SQL

20%

Oracle

17
SQL
SQL GUI
SQL SELECT INSERT UPDATE DELETE
ROI
80%
1
16

80%
17.3
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Oracle
17.2
optimizer
SQL
Oracle
Oracle
Oracle RDBMS
SQL SQL SQL
RDBMS
. _ RDBMS
- -
RDBMS
RDBMS
Oracle 7.x
Oracle 6.x
hint
SQL
17-1 SELECT
INDEX
17-1
SQL> SELECT /*+ INDEX */ EMPLOYEE_ID
2> FROM EMPLOYEES
3> WHERE EMPLOYEE_ID = 5@3748;
SQL SELECT SQL*Plus
I* + I*+ */

EMPLOYEE_ID
Pex
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EXPLAIN

PLAN EXPLAIN PLAN 17.4
17.2.1

Oracle 17-1

17-1 Oracle Oracle

1 ROWID

2

3

4

5

6

7

8

9

10

11

12

13 MAX MIN

14 ORDER BY

15

Oracle
17-2 17-1 >WHERE
17-2
SQL> SELECT EMPLOYEE_ID
2> FROM EMPLOYEES
3> WHERE EMPLOYEE_ID > 500000;
Oracle EMPLOYEES EMPLOYEE

ID Oracle 17-2 #11

WHERE WHERE > >z

< <=
WHERE
WHERE
MAX —_— MAX
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#13 #11 #10 MAX
17-3
] 17-3
678453

17-3 999999
. SQL 17-3

17-3

SQL>  SELECT EMPLOYEE_ID
2> FROM EMPLOYEES
3> WHERE EMPLOYEE_ID > 500000 AND EMPLOYEE_ID <=678453;

SQL>  SELECT EMPLOYEE_ID
2> FROM EMPLOYEES
3> WHERE EMPLOYEE_ID > 500000 AND EMPLOYEE_ID <=999999;

SQL>  SELECT EMPLOYEE_ID
2> FROM EMPLOYEES
3> WHERE EMPLOYEE_ID > 500000 AND EMPLOYEE_ID <= MAX(EMPLOYEE_ID);

17.2.2

17.5 17.6
MAX —_—

17-4
17-5
17-4

SQL> SELECT EMPLOYEE_ID
2> FROM EMPLOYEES
3> WHERE EMPLOYEE_TYPE='VICE PRESIDENT';

17-5

SQL> SELECT EMPLOYEE_ID
2> FROM EMPLOYEES
3> WHERE EMPLOYEE_TYPE='PROGRAMMER';

6 6000
2000
EMPLOYEE_TYPE



China=pubecom

17
#9
1/3 1/1000— 17-4
17-5 #15
17-5
17-5
17-4
6 12 2x 6
6000
17-4
17.2.3
Oracle
init.ora OPTIMIZER_MODE
s CHOOSE——
» RULE——
m FIRST_ROWS——
OLTP DSS
m ALL_ ROWS—
DSS

DLL
SQL> ALTER SESSION SET OPTIMIZER_GOAL=<value>;
CHOOSE RULE FIRST_ROWS
ALL_ROWS

CHOOSE RULE FIRST_ROWS ALL_ROWS 17-2
17-3
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17-2

ROWID
CLUSTER
HASH
INDEX
INDEX_ASC
INDEX_DESC
AND_EQUAL
ORDERED
USE_NL
USE_MERGE
FULL

ROWID

FROM

17-3

7.3

CACHE

HASH_AJ
MERGE_AJ
NO_MERGE
NO_CACHE
NONPARALLEL
ROWID

STAR
USE_CONTACT
USE_HASH

Oracle 7.3

Oracle SQL
p ” SGA

TABLE ACCESSBY ROWID
/
WHERE OR UNION ALL

DLL

FIRST_ROWS ALL_ROWS

SQL> ANALYZE TABLE <table_name> COMPUTE STATISTICS;

DDL

SQL> ANALYZE TABLE <table_name> ESTIMATE STATISTICS;

1064

SQL> ANALYZE TABLE <table_name> ESTIMATE STATISTICS SAMPLE 10 PERCENT;

EMPLOYEES

600

10%

SQL> ANALYZE TABLE <table_ name> ESTIMATE STATISTICS SAMPLE- 2000 ROWS;
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17
2000
50% 50%
ANALYZE
Oracle 7.3 ANALYZE FOR
FOR COLUMN ANALYZE
ANALYZE FOR INDEXED COLUMNS
ONLY
ANALYZE
DSS
OLTP o -
ESTIMATE
Oracle
ANALYZE DML
17.2.4
histogram
ANALYZE..COMPUTE ANALYZE...ESTIMATE
Oracle
selectivity
WHERE

10%
17.5
index coverage

EMPLOYEE LAST_NAME FIRST_NAME MIDDLE_INITIAL
LAST_NAME SMITH
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SQL> SELECT LAST_NAME
2> FROM EMPLOYEES
3> WHERE LAST_NAME = 'SMITH';

SELECT SELECT
17.5
Oracle 7.x ANALYZE
5%
Oracle6.x 5.x 15% 20% Oracle
20%
17.3 SQL TRACE tkprof
SQL TRACE tkprof SQL
SQL TRACE
init.ora SQL TRACE
TIMED_STATISTICS=TRUE
USER_DUMP_DEST=<directory>
MAX_DUMP_FILE_SIZE=<size in operating system blocks>
SQL TRACE TIMED _
STATISTICS TRUE
USE_DUMP_DEST MAX_DUMP_FILE_SIZE
SQL TRACE
init.ora
SQL_TRACE=TRUE
USE_ DUMP_DEST
SQL
TRACE DDL
SQL> ALTER SESSION SET SQL_TRACE=TRUE;
SQL TRACE SQL TRACE
tkprof tkprof

tkprof <tracefile> <outputfile>
UNIX

hostname% tkprof ora_1776.trc ora_1776.out
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17
tkprof ora_1776.trc
ora_1776.out SQL tkprof 17-6
SELECT * FROM EMPLOYEES WHERE DUTY >= 10;
17-6 tkprof
Call count cpu elapsed  disk query current
Parse 1 0.17 0.35 /] [} ]
Execute 1 0.00 0.01 0 0 0
Fetch 1 0.06 0.10 13 304 0
Misses in library cache during parse: 1
Misses in library cache during execute: 1
Optimizer mode: CHOOSE
Parsing user id: 8
17-4
17-4 tkprof
count
cpu CPU
elagsed CPU
disk Oracle physical reads
query Oracle
consistent gets
current Oracle
db block gets
rows SELECT
DML
query+current
1
EMPLOYEES
DEPT_ID DEPARTMENTS DEPT_NAMES
EMPLOYEES DEPT_ID
DEPT_NAME
SQL> SELECT E.LAST_NAME, E.FIRST_NAME, N.DEPT_NAME
2> FROM EMPLOYEES E, DEPARTMENTS D, DEPT_NAMES N
3> WHERE E.DEPT_ID = D.DEPT_ID
4> AND D.DEPT_ID = N.DEPT_ID;
DEPARTMENTS
DEPT_NAMES
DEPT_ID DEPARTMENTS DEPT_ID
DEPARTMENTS DEPT_NAMES DEPT_ID
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SQL>  SELECT E.LAST_NAME, E.FIRST_NAME, N.DEPT_NAME
2> FROM EMPLOYEES E, DEPT_NAMES N
3> WHERE E.DEPT_ID = N.DEPT_ID;

2 / —_—
SGA 18
10% SELECT tkprof
13/304 0.04 96% 100-4
3 /
block efficiency
19 1 8 0.125
db_block_size tkprof
13/879 .015 1 67 15 1000
67 16K Oracledb_block_size
246
tkprof 17-5
17.4
17-5 tkprof
explain=user/password user EXPLAIN PLAN
record=file file
sys=NO
tkprof help=YES
explain tkprof tkprof SQL TRACE

SQL TRACE tkprof

1

2 init.ora ALTER SESSION SQL TRACE
3

4 SQL TRACE

5 tkprof

6

7

8 2 6
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17.4 EXPLAIN PLAN
SQL TRACE tkprof
EXPLAIN PLAN
EXPLAIN PLAN SQL
TRACE tkprof Oracle
EXPLAIN PLAN EXPLAIN PLAN
PLAN_TABLE UNIX
$ORACLE_HOME/rdbms<version>/admin/utx|plan.sqgl NT
PLAN_TABLE

EXPLAIN PLAN

SOL>  EXPLAIN PLAN
2> SET STATEMENT_ID='STMT 1
3> FOR
4> SELECT EMPLOYEE_ID
5> FROM EMPLOYEES
6> WHERE EMPLOYEE_ID=243218;

SELECT PLAN_TABLE

saL>  SELECT OPERATION, OPTIONS, OBJECT NAME, ID, PARENT_ID, POSITION
2> FROM PLAN_TABLE '
3> WHERE STATEMENT ID='STMT 1
4> ORDER BY ID;

Operation Options OBJECT_NAME ID PARENT_ID Position

SELECT STATEMENT 0 2

TABLE ACCESS BY ROWID EMPLOYEES 1 0 1
INDEX RANGE SCAN EMPL_IDX 2 1 1

Oracle
SQL

sqQL> SELECT LPAD(' ',2*LEVEL-1) ! ! OPERATION | | ' ' | | OPTIONS | | ' ' |
OBJECT_NAME | | ' ' | | DECODE(ID, @, 'COST= ‘| | POSITION) "QUERY PLAN"

2> FROM PLAN_TABLE
3> START WITH ID=0 AND STATEMENT_ID='STMT_1'
4> CONNECT BY PRIOR ID=PARENT_ID;

Query Plan
SELECT STATEMENT COST=2
TABLE ACCESS BY ROWID EMPLOYEES
INDEX RANGE SCAN EMPL_IDX
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EXPLAIN PLAN
EXPLAIN PLAN EXPLAIN PLAN
EXPLAIN PLAN

1)
SQL

TRACE/tkprof EXPLAIN PLAN SQL TRACE tkprof

2) $ORACLE_HOM E/rdbms<version>/admin/utx|plan.sqgl

3) EXPLAIN PLAN

4) PLAN_TABLE

5)

6)

7 3 5
17.5

175.1
175.2

1751

. WHERE

u

. 1

u 0

1 point
exact match
WHERE x=y WHERE s="abc' B*
WHEREx y WHERESLIKE c%
B*
Oracle
Oracle CREATE ALTER

DML
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Oracle Sybase Oracle
atb+c a atb atb+c b ¢ btc atc
WHERE Oracle
MIN MAX WHERE
EXPLAIN PLAN
NULL Oracle WHERE
= [ISNULL
= ISNOT NULL
[} =
= IN NULL

EXPLAIN PLAN

17.5.2

SQL

index coverage anomaly

ANALYZE

SQL> SELECT A FROM T WHERE A > 9;
SQL> SELECT B/A FROM T WHERE B < 3 AND A > 9;
T
SQL> SELECT A , B/A FROM T WHERE B < 3 AND A > 9;
NULL
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SQL> SELECT A FROM T WHERE X < MAX(X);

SQL> SELECT A FROM T WHERE X >= © AND X < 999999;
NULL

SQL> SELECT A FROM T WHERE X > 0;
SQL> SELECT A FROM T WHERE X != 0;

SQL> SELECT A FROM T WHERE X IS NOT NULL;
X

SQL> SELECT (P.COST + (P.COST * T.RATE)) "COST WITH TAX"
2> FROM PRICES P, TAXES T
3> WHERE P.PART_ID = T.PART_ID

SQL> SELECT (COST * 1.06) "COST WITH TAX"
2> FROM PRICES;

TAXES
RATE

5%
5% 7.X 71X
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WHERE
SQL> SELECT A FROM T WHERE X = 1 AND Y = 2 AND Z = 3;
x=1 3% Y=2 2% Z=3 2%
7%
SQL> SELECT A FROM T WHERE X = 1;
SQL> SELECT A FROM T WHERE Y = 2 AND Z = 3;
X Y Z 3% 4%
DISTINCT ORDERBY UNION
CREATE INDEX
DISTINCT
ORDER BY UNION
UNION ALL
QL
SQL ODBC
ODBC SQL
17.6
SQL
| ]
| |
17.6.1
UNION MINUS INTERSECT

SQL> SELECT ACCOUNT_ID
2> FROM JOBS_COMPLETED
3> WHERE ACCOUNTS_ID NOT IN (ACCOUNTS_PAID);

SQL> SELECT ACCOUNT_ID FROM JOBS_COMPLETED
2> MINUS

3> SELECT ACCOUNT_ID FROM ACCOUNTS_FAID;
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EXPLAIN PLAN

Oracle MINUS
MINUS INTERSECT
INTERSECT MINUS
UNION MINUS

SQL> SELECT ACCOUNT_ID FROM JOBS_COMPLETED
2> INTERSECT
3> SELECT ACCOUNT_ID FROM ACCOUNTS_PAID;

17.6.2

TRUE FALSE SQL WHERE
WHERE
1 TRUE 0 FALSE
S= M= D= W=

SQL> SELECT SINGLE_TAX “TAX" FROM TAXES WHERE STATUS='S';

SQL> SELECT MARRIED_TAX "TAX" FROM TAXES WHERE STATUS='M';
SQL> SELECT DIVORCED_TAX "TAX" FROM TAXES WHERE STATUS='D';
SQL> SELECT WIDOWED_TAX "TAX" FROM TAXES WHERE STATUS='W';

TAXES

STATUS='S' SINGLE_TAX STATUS='M" MARRIED_TAX
Oracle ——DECODE

SQL> SELECT DECODE(STATUS, 'S', 1, 0)*SINGLE_TAX +
2> DECODE(STATUS, 'M', 1, 0)*MARRIED_TAX +
3> DECODE(STATUS, 'D', 1, @)*DIVORCED_TAX +
4> DECODE(STATUS, 'W', 1, @)*WIDOWED_TAX
5> "TAX"
6> FROM TAXES;

DECODE
DECODE

17.7 Oracle 8

Oracle 8

1771

Oracle 8
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SQL8> CREATE INDEX EMPL_IDX ON EMPLOYEES(EMPLOYEE_ID)
2> PARTITION BY RANGE (EMPLOYEE_ID)
3> (PARTITION ip1 VALUES LESS THAN (499999)
4> TABLESPACE empl_idx1,
5> PARTITION ip2 VALUES LESS THAN (1000000)
6> TABLESPACE empl_idx2);

17.7.2

Oracle 8 Oracle

SQL8> CREATE INDEX EMPL_IDX ON EMPLOYEES(EMPLOYEE_ID)
2> LOCAL :
3> (PARTITION ip1 TABLESPACE empl_idx1,
4> PARTITION ip2 TABLESPACE empl_idx2);

17.7.3

17.7.4

Oracle 8 in-place
B* B*

SQL8> CREATE TABLE EMPLOYEES
2> (EMPLOYEE_ID NUMBER(6) CONSTRAINT empl_pk PRIMARY KEY,
3> <column, column, ...>)
4> ORGANIZATION INDEX TABLESPACE empl_dat1;

ORGANIZATION INDEX Oracle 8
17.7.5

reverse key
Oracle OoPS

CREATE INDEX REVERSE Oracle
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