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select 'can you read this?'
from dual;
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Notes on Oracle

Oracie Things I Got to Remember Not to Forget

Oracle In-Memory Database

One of the big announcements of Oracle Open World 2013 Is the Oracle Database In-Memeory
option, Dy simply “fMlipping the switch® the application will run faster than ever before,

From my understanding flipping the switch is making changes to some (not sure which)
Initialisation parameters.

Secret Sauce

What is the Big deal with Oracle In-Memmaoary Database? Well, it is fast - really, really fast,
DRAM is faster than Flash, and Flash is faster than dsks,

Another Dig deal is the cual format in which the data is stored. The data is stored in
columnar and row fashion, both in memory. This means that analytical type queries can be
answared Dy the columnar storage while other type of gueries can be resclved using the row
S0rage. And yes, the optimizer is aware of columnar storage as well.

Cracie talkes care of storing the data in both formats, this is done completely transparent. It is
simultaneously active and transactionally consistent. The secret sauce is the dual format
storage, this is what it really makes it fast.

The columnar format of the data is memory only, the row format is stored in memoary and
persisted on disk, just as it is nowadays. In order to take full advantage of this you dont need
to learn amything eise - from a developer point of view.

During DML the affected data is marked as stale (in memory) thereby limiting the overhead.
You can pick and choose which tables, partitions, columns you want to have in columnar
format.

How does It differ from TimesTen?

How does it difer from TimesTen? Good Question. TimesTen Is also an in memory database
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'‘Best thing since SELECT statement’
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A B C
Employees

1 ENAME DEPTNO SAL

2  CLARK 10 2450
3  KING 10 5000
4 MILLER 10 1300
> ADAMS 20 1100
6 FORD 20 3000
7 JONES 20 2975
g  SCOTT 20 3000
9  SMITH 20 800
10 ALLEN 30 1600
11 BLAKE 30 2850
12 JAMES 30 950
13 MARTIN 30 1250
14 TURNER 30 1500
15 WARD 30 1250
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A B C
Employees
1 ENAME DEPTNO SAL Running Total Department Total @ Seq
2  CLARK 10 2450 2450 2450 1
3  KING 10 5000 7450 7450 2
4 MILLER 10 1300 8750 8750 3
> ADAMS 20 1100 9850 1100 1
6 FORD 20 3000 12850 4100 2
7 JONES 20 2975 15825 7075 3
g  SCOTT 20 3000 18825 10075 4
9 SMITH 20 800 19625 10875 5
10 ALLEN 30 1600 21225 1600 1
11 BLAKE 30 2850 24075 4450 2
12 JAMES 30 950 25025 5400 3
13 MARTIN 30 1250 26275 6650 4
14 TURNER 30 1500 27775 8150 5
15 WARD 30 1250 29025 9400 6
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@ Projects — rlwrap — 80x32

SQL> @analytic

ENAME DEPTNO SAL RUNNING_TOTAL DEPARTMENT_TOTAL SEQ
CLARK 10 2450 2450 2450 1
' KING 10 5000 7450 7450 2
'MILLER 10 1300 8750 8750 3
' ADAMS 20 1100 9850 1100 1
' FORD 20 3000 12850 4100 2
- JONES 20 2975 15825 7075 3
SCOTT 20 3000 18825 10075 4
 SMITH 20 800 19625 10875 5
ALLEN 30 1600 21225 1600 1
BLAKE 30 2850 24075 4450 2
- JAMES 30 950 25025 5400 3
MARTIN 30 1250 26275 6650 4
' TURNER 30 1500 27775 8150 5

6

' WARD 30 1250 29025 9400

14 rows selected.

SOL> §



SQL>

QO J o O B W

11
12
13
14
15
16
17
18
19
20
21
272
23
24

select e.ename
, €.deptno
,e.sal
, (select sum (e2.sal)
from emp eZ
where eZ.deptno < e.deptno
or (eZ2.deptno = e.deptno
and eZ.ename <= e.ename
)
) running total
, (select sum (e3.sal)
from emp €3
where e3.deptno = e.deptno
and e3.ename <= e.ename
) department total
, (select count (e4d.ename)
from emp e4

where e4d.deptno = e.deptno
and ed.ename <= e.ename
) seq

from emp e
order by e.deptno
, € .ename



select e.ename
, €.deptno
,e.sal
, (select sum (e2.sal)
from emp e2
where e2.deptno < e.deptno
or (e2.deptno = e.deptno
and e2.ename <= e.ename
)
) running total
, (select sum (e3.sal)
from emp €3
where e3.deptno = e.deptno
and e3.ename <= e.ename
) department total
, (select count (e4d.ename)
from emp e4

where e4d.deptno = e.deptno
and ed.ename <= e.ename
) seq

from emp e
order by e.deptno
, € .ename



SQL>

QO J o O B W

11
12
13
14
15
16
17
18
19
20
21
272
23
24

select e.ename
, €.deptno
,e.sal
, (select sum (e2.sal)
from emp eZ
where eZ.deptno < e.deptno
or (eZ2.deptno = e.deptno
and eZ.ename <= e.ename
)
) running total
, (select sum (e3.sal)
from emp e3
where e3.deptno = e.deptno
and e3.ename <= e.ename
) department total
, (select count (e4d.ename)
from emp e4

where e4d.deptno = e.deptno
and ed.ename <= e.ename
) seq

from emp e
order by e.deptno
, € .ename



SQL>

QO J o O B W

11
12
13
14
15
16
17
18
19
20
21
272
23
24

select e.ename
, €.deptno
,e.sal
, (select sum (e2.sal)
from emp eZ
where eZ.deptno < e.deptno
or (eZ2.deptno = e.deptno
and eZ.ename <= e.ename
)
) running total
, (select sum (e3.sal)
from emp €3
where e3.deptno = e.deptno
and e3.ename <= e.ename
) department total
, (select count (ed.ename)
from emp e4
where e4.deptno = e.deptno
and e4.ename <= e.ename
) seq
from emp e
order by e.deptno
, € .ename



SQL>

QO J o O B W

11
12
13
14
15
16
17
18
19
20
21
272
23
24

select e.ename

, €.deptno

,e.sal

, (select
fro

-acpLtno < e.deptno
or (eZ2.deptno = e.deptno
and eZ.ename <= e.ename

)

) running total

e.deptno
and e3.ename <= e.ename
) department total

= e.deptno
and e4d.ename <= e.ename

, &.ename



SQOL> select e.ename

2 , €.deptno

3 ,e.sal

4 , sum (e.sal) over (order by e.deptno, e.ename) running total

D , sum (e.sal) over (partition by e.deptno

6 order by e.deptno, e.ename) department total
] , row number () over (partition by e.deptno

8 order by e.ename) seq

9 from emp e
10/



SQOL> select e.ename

2 , €.deptno

3 ,e.sal

4 ,sum (e.sal) over (order by e.deptno, e.ename) running total

D , sum (e.sal) over (partition by e.deptno

6 order by e.deptno, e.ename) department total
] , row number () over (partition by e.deptno

8 order by e.ename) seq

9 from emp e
10/



SQOL> select e.ename

2 , €.deptno

3 ,e.sal

4 , sum (e.sal) over (order by e.deptno, e.ename) running total

5 ,sum (e.sal) over (partition by e.deptno

6 order by e.deptno, e.ename) department total
] , row number () over (partition by e.deptno

8 order by e.ename) seq

9 from emp e
10/



SQOL> select e.ename

2 , €.deptno

3 ,e.sal

4 , sum (e.sal) over (order by e.deptno, e.ename) running total

D , sum (e.sal) over (partition by e.deptno

6 order by e.deptno, e.ename) department total
7 , TOW_number () over (partition by e.deptno

8 order by e.ename) seq

9 from emp e
10/



SQOL> select e.ename

2 , €.deptno
3 ,e.sal
4 , sum (e.sal) over (order by e.deptno, e.ename) running total
D , sum (e.sal) over (partition by e.deptno
6 order by e.deptno, e.ename) department total
] , row number () over (partition by e.deptno
8 order by e.ename) seq
10/
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SQL> s

MILLER
JONES
FORD
ADAMS
SMITH
SCOTT
WARD
TURNER
ALLEN
JAMES
BLAKE
MARTIN

elect ename
, deptno
, JOb

, avg (sal)

order by deptno

DEPTNO

over () avg sal

JOB

MANAGER
PRESIDENT
CLERK
MANAGER
ANALYST
CLERK
CLERK
ANALYST
SALESMAN
SALESMAN
SALESMAN
CLERK
MANAGER
SALESMAN

245(
500
130
2977
300¢(
110(

80 (
300
1251
150(¢
160(
95(
285
1251

.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
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SQL> select

2

O J o O B W

ename
deptno
Jjob
sal
avyg
emp
by deptno

(sal)

DEPTNO JOB

over ()

CLARK
KING
MILLER
JONES
FORD
ADAMS
SMITH
SCOTT
WARD
TURNER
ALLEN
JAMES
BLAKE
MARTIN

20
20
20
20
30
30
30
30
30
30

ANALYST
CLERK
CLERK
ANALYST
SALESMAN
SALESMAN
SALESMAN
CLERK
MANAGER
SALESMAN

avg sal

AVG SAL
2073.21429
2073.21429
2073.21429
2073.21429
2073.21429
2073.21429
2073.21429
2073.21429
2073.21429
2073.21429
2073.21429
2073.21429
2073.21429
2073.21429




SQL> select ename
2 , deptno
3 , JOb
4 , Sal
5 , avg (sal)
0 from emp
'/ order by deptno
3 7
ENAME DEPTNO
. I b NN R R B B B I
! CLARK 10
I KING 10
I MILLER 10
] JONES 20
g FORD 20
g ADAMS 20
g SMITH 20
- SCOTT 20
WARD 30
i
TURNER 30
! ALLEN 30
¥ JAMES 30
! BIAKE 30
I MARTIN 30

over () avg sal
JOB SAL AVG SAL
& b B B B O OB NN N OE N N N B
MANAGER 2450 2073.21429
PRESIDENT 5000 2073.21429
CLERK 1300 2073.21429
MANAGER 2975 2073.21429
ANALYST 3000 2073.21429
CLERK 1100 2073.21429
CLERK 800 2073.21429
ANALYST 3000 2073.21429
SALESMAN 1250 2073.21429
SALESMAN 1500 2073.21429
SALESMAN 1600 2073.21429
CLERK 950 2073.21429
MANAGER 2850 2073.21429
SALESMAN 1250 2073.21429
B




SQOL> select ename

2 , deptno
3 , JOb
4 , Sal
5 , avg (sal) over f(partition by deptno)pfavg dept sal
o from emp
'/ order by deptno
3
ENAME DEPTNO JOB SALRAVG DEPT SAL
CLARK 10 MANAGER 2450 2916.06060607
KING 10 PRESIDENT 5000 2916.06606677
-MgL%EP-{ - e e = - - -O ELERﬁ - - .. - 1-30-0 -29- -'6é6g7
g JONES 20 MANAGER 2975 175
g FORD 20 ANALYST 3000 175
I.ADAMS 20 CLERK 1100 175
- SMITH 20 CLERK 800 175
SCOTT 20 ANALYST 3000 2175
Foamp= = = = === g mop = - - - 1%60.0606T
TURNER 30 SALESMAN 1500 1566.660607/
ALLEN 30 SALESMAN 1600 1566.666077
JAMES 30 CLERK 950 1566.666077
BLAKE 30 MANAGER 2850 1566.6660677
MARTIN 30 SALESMAN 1250 1566.0660067
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Direction of window movement

- Window Start

Current Row: calculations based on window contents

— Window Finish



ROWS: Number of Rows

rows between 2 preceding and 4 followiling

RANGE: Numeric Offset

range between 200 preceding and 175 following



UNBOUNDED -a| PRECEDING

CURRENT |4 Row |
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ASC NULLS .>[ FIRST
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- currenT | Row
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ROW
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SQL> select ename

2 , Sal
3 , sum (sal) over (order by ename)
4 from emp
D order by ename
0

/
ENAME SAL RUNNING TOTAL
ADAMS 1100 1100
ALLEN 1600 2700
BLAKE 23850 5550
CLARK 2450 3000
FORD 3000 1000
JAMES 950 1950
JONES 2975 4925
KING 5000 19925
MARTIN 1250 21175
MILLER 1300 224775
SCOTT 3000 254775
SMITH 800 202775
TURNER 1500 2°71°7°75

WARD 1250 29025

running total



SQL> select ename

2 , Sal
,  sSum (sarder by ename) running total
from emp

3
4
D order by ename
o

/
ENAME SAL RUNNING TOTAL
ADAMS 1100 1100
ALLEN 1600 2700
BLAKE 23850 5550
CLARK 2450 3000
FORD 3000 1000
JAMES 950 1950
JONES 2975 4925
KING 5000 19925
MARTIN 1250 21175
MILLER 1300 224775
SCOTT 3000 254775
SMITH 800 202775
TURNER 1500 2°71°7°75

WARD 1250 29025



SQL> select ename
2 , Sal

, sum (
from emp

MARTIN
MILLER
SCOTT
SMITH
TURNER
WARD

3
4
D order by ename
o

sal) over

SAL RUNNI

(order by ename)

No Partition

3000 1000
950 1950
2975 4925
5000 9925
1250 21175
1300 224775
3000 254775
800 20275
1500 27775
1250 29025

running total



SQL> select ename

2 , Sal
3 , sum (sal) over (order by ename) running total
4 from emp
D order by ename
©

ENAME SAL RUNNING TOTAL

ADAMS 1100 1100 ' :
i 00 00 Default Window Clause:
BLAKE 2850 5550 Range Unbounded
CLARK 2450 8000 .

FORD 3000 11000 Preceding

JAMES 950 11950

JONES 2975 4925

KING 5000 19925

MARTIN 1250 21175

MILLER 1300 224775

SCOTT 3000 254775

SMITH 800 20275

TURNER 1500 27775

WARD 1250 29025



SQL> select ename
2 , Sal

,  Sum

from emp

3 (sal)
4
D order by ename
0

over (order by ename) running total

ENAME. SAL RUNNING TOTAL

F_i_ RO O N N EE B E B B B B B B

g ADAMS 1100 1100 *®
RifgmmmmmEmHe==m=o0"
BLAKE 2850 5550
CLARK 2450 3000
FORD 3000 11000
JAMES 950 11950
JONES 2975 14925
KING 5000 19925
MARTIN 1250 21175
MILLER 1300 22475
SCOTT 3000 25475
SMITH 300 26275
TURNER 1500 27775
WARD 1250 29025



SQL> select ename

(order by ename)

2 , Sal
3 , sum (sal) over
4 from emp
D order by ename
6
ENAME SAL RUNNING TOTAL
L B N R B EBE E B B BEBE B B B BB B
] ADAMS 1100 1100 M
g ALLEN 1600 2700 &
BLAKE &= © = = EWEEF®= "= " 550"
CLARK 2450 8000
FORD 3000 11000
JAMES 950 11950
JONES 2975 14925
KING 5000 19925
MARTIN 1250 21175
MILLER 1300 224775
SCOTT 3000 25475
SMITH 800 20275
TURNER 1500 27775
WARD 1250 29025

running total



SQL> select ename

(order by ename)

2 , Sal
3 , sum (sal) over
4 from emp
D order by ename
0
ENAME SAL RUNNING TOTAL
L B N R B EBE E B B BEBE B B B B BB
] ADAMS 1100 1100 "
g ALLEN 1600 2700 B
g BLAKE 2850 5550 §
CIARR = "= = mEmpymF===%8000"
FORD 3000 11000
JAMES 950 11950
JONES 2975 14925
KING 5000 19925
MARTIN 1250 21175
MILLER 1300 224775
SCOTT 3000 25475
SMITH 800 20275
TURNER 1500 27775
WARD 1250 29025

running total



over

(order by ename)

SAL RUNNING TOTAL

1100 B
2700 §
5550 B
3000 B
11000 B
11950 p

14925 ¢

19925
21175
224775
254775
202775
2°71°7°75

SQL> select ename
2 , Sal
3 , sum (sal)
4 from emp
D order by ename
©
ENAME
. BR BE B B B B B B B B B B B B B B O
] ADAMS 1100
] ALLEN 1600
§ BLAKE 2850
i CLARK 2450
IEDRD 3000
I JAMES 950
JONES 2975
"KINe T T m T T T 5000
MARTIN 1250
MILLER 1300
SCOTT 3000
SMITH 800
TURNER 1500
WARD 1250

29025

running total
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SQL> select

2

O O J oy U1 b W

from
order

DEPTNO

deptno
ename

sal
sum

emp

by deptno
, ename;

(sal)

over

(partition by deptno

)

order by ename
dept running total

SAL DEPT RUNNING TOTAL

MILLER

ADAMS
FORD

JONES
SCOTT
SMITH
ALLEN
BLAKE
JAMES

MARTIN
TURNER

WARD

2450 2450
5000 7450
1300 8750
1100 1100
3000 4100
29775 7075
3000 10075
800 10875
1600 1600
2850 4450
950 5400
250 06050
500 8150
250 9400




SQL> select deptno
2 , ename
3 , Sal
4 , sum (sal) over
D
o
'/ from emp
8 order by deptno
9 , ename;

DEPTNO ENAME

(partition by deptno

)

order by ename
dept running total

SAL DEPT RUNNING TOTAL

10 CLARK 2450 2450
10 KING 5000 7450
10 MILLER 1300 8750
r BN B I BN B N O
20 ADAMS 1100 1100
20 FORD OuC TT00 &
B 20 JONES 2975 7O75I
B 20 SCOTT 3000 1OO75I
g 20 SMITH 300 10875
30 BLAKE 2850 4450
30 JAMES 950 5400
30 MARTIN 1250 0050
30 TURNER 1500 8150
30 WARD 1250 9400




SQL> select deptno

2

O OO J o O1 b W

, ename
, sal
, sum (sal) over (partition by deptno
order by ename
) dept running total
from emp
order by deptno
, ename;
DEPTNO ENAME SAL DEPT RUNNING TOTAL
10 CLARK
10 KING
# 20 FORD
B 20 JONES
B 20 SCOTT
y 20 SMITH 800 10875
30 BLAKE 2850 4450
30 JAMES 950 5400
30 MARTIN 1250 6650
30 TURNER 1500 8150
30 WARD 1250 9400




SQL> select deptno

2 , ename
3 , Sal
4 , sum (sal) over (partition by deptno
D order by ename
0 ) dept running total
'/ from emp
8 order by deptno
9 , ename;
DEPTNO ENAME SAL DEPT RUNNING TOTAL
10 CLARK 2450 2450
10 KING 5000 7450
12 DﬁIL_LE_R_ R 1300 8750
20 ADAMS 1100 1100
# 20 FORD 3000 4100
B 20 JONES 2975 7075I
] 20 SCOTT 3000 10075
y 20 SMITH 800 10875
30 BLAKE 2850 4450
30 JAMES 950 5400
30 MARTIN 1250 6650
30 TURNER 1500 8150
30 WARD 1250 9400




SQL> select deptno

2 , ename
3 , Sal
4 , sum (sal) over (partition by deptno
D order by ename
0 ) dept running total
'/ from emp
8 order by deptno
9 , ename;
DEPTNO ENAME SAL DEPT RUNNING TOTAL
10 CLARK 2450 2450
10 KING 5000 7450
10 MILLER 1300 8750
20 Apams —
# 20 FORD
B 20 JONES
B 20 SCOTT
y 20 SMITH 800 10875
30 BLAKE 2850 4450
30 JAMES 950 5400
30 MARTIN 1250 6650
30 TURNER 1500 8150
30 WARD 1250 9400




Visualize the Window



SQL> select deptno

2 , ename

3 , first value (ename) over (partition by deptno
4 order by ename
9 ) fv

6 , last wvalue (ename) over (partition by deptno
'/ order by ename

8 ) 1v

9 from emp
10 where deptno = 20
11 ;

DEPTNO ENAME FV LV

20
20 "FORLC
20 lQN

20
20




SQL> select deptno
2 , ename
, nth value (ename, 2) from first
over (partition by deptno
order by ename

) second
from emp

where deptno = 20

O O J o U1 b W

DEPTNO ENAME SECOND




SQL> select deptno
2 , ename

3 , nth value (ename, 2) from last
4 over (partition by deptno
D order by ename
0 ) second
'/ from emp
8 where deptno = 20
9
DEPTNO ENAME SECOND

20 SMITH
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ROW NUMBER

Comparable to ROWNUM
Arbitrarily

RANK
Skip Values with Ties

DENSE RANK
Doesn't Skip Values with Ties



SQL> select ename
2 , Sal
3 , row number () over (order by sal desc) rn
4 from emp
0 where deptno = 20
6 order by sal desc
]

ENAME SAL RN
SCOTT 3000 1
FORD 3000 2
JONES 29775 3
ADAMS 1100 4
SMITH 800 0



SQL> select ename
2 , Sal
3 , row number () over (order by sal desc) rn
4 from emp
0 where deptno = 20
6 order by sal desc
7

ENAME SAL RN
SCOTT 3000 1
FORD 3000 2
JONES 29775 3
ADAMS 1100 4
SMITH 800 0



SQL> select ename
2 , Sal
3 , row number () over (order by sal desc) rn
4 from emp
0 where deptno = 20
6 order by sal desc
]

ENAME SAL RN
SCOTT 3000 1
FORD 3000 2
JONES 29775 3
ADAMS 1100 4
SMITH 300 0



SQL> select ename
2 , Sal
3 , rank () over (order by sal desc) rk
4 from emp
D where deptno = 20
0 order by sal desc
]

ENAME SAL RK
SCOTT 3000 1
FORD 3000 1
JONES 29775 3
ADAMS 1100 4
SMITH 800 0



SQL> select ename
2 , Sal
3 , rank () over (order by sal desc) rk
4 from emp
D where deptno = 20
0 order by sal desc
]

ENAME SAL RK
SCOTT 3000 1
FORD 3000 1
JONES 29775 3
ADAMS 1100 4
SMITH 800 0



select

ename
sal
dense rank
emp
deptno = 20
by sal desc

()

over

(order by sal desc)

dr



SQL> select ename
2 , Sal
3 , dense rank () over (order by sal desc)
4 from emp
D where deptno = 20
6 order by sal desc
'/

ENAME SAL DR
SCOTT 3000 1
FORD 3000 1
JONES 29775 2
ADAMS 1100 3
SMITH 300 4

dr



SQL> select ename

2 , sal

3 , row number () over (order by sal desc) rn

4 , rank () over (order by sal desc) rk

d ,dense rank () over (order by sal desc) dr

o from emp

] where deptno = 20

8 order by sal desc

9 /
ENAME SAL RN RK DR
SCOTT 3000 1 1 1
FORD 3000 2 1 1
JONES 2975 3 3 2
ADAMS 1100 4 4 3
SMITH 800 9 9 4



1op 3 per Department



SQL> select
from

N

*

(select

4
4

4

ename
deptno
sal

rank ()

from emp

)

where
order

rk <= 3
by deptno

N — O O O J oy U1 b W

, sal desc

DEPTNO

over

(partition by deptno
order by sal desc)

MILLER
SCOTT
FORD
JONES
BLAKE
ALLEN
TURNER

WD, WEFEEFE WD

rk



SQL> select
from

N

*

(select

4
4

4

ename
deptno
sal

rank () over (partition by deptno

from emp

)

where
order

rk <= 3
by deptno

N — O O O J o U1 & W

sal desc

4

DEPTNO

order by sal desc) rk

MILLER
SCOTT
FORD
JONES
BLAKE
ALLEN
TURNER

WD, WEFEEFE WD



SQL> select *
(select ename

2

N — O O O J o U1 & W

from

where
order

oYV dcP O

4

, deptno
, sal

, rank () over (partition by deptno

from emp

sal desc

DEPTNO

order by sal desc)

MILLER
SCOTT
FORD
JONES
BLAKE
ALLEN
TURNER

wWNE WkRERE WD




PVOT



SQL> select deptno

% , max (decode (rn, 1, ename)) "Top 1"
3 , max (decode (rn, 2, ename)) "Top 2"
4 , max (decode (rn, 3, ename)) "Top 3"
5 from (select ename
6 , deptno
] , row number () over (partition by deptno
8 order by sal desc
9 ) rn
10 from emp
11 )
12 where rn <= 3
13 group by deptno
14 ;
DEPTNO Top 1 Top Z Top 3
10 KING CLARK MILLER
20 SCOTT FORD JONES

30 BLAKE ALLEN TURNER



SQL> select deptno

% , max (decode name) ) "Top 1"
3 , max (decode name) ) "Top 2"
4 , max (decode name) ) "Top 3"
5 from (select ena
6 , deptno
] , row_number () \Qver (partition by deptno
8 order by sal desc
9
10 from emp
11
2 where
13 group LY Jdeptno
14 ;
DEPTNO Top 1 Top Z Top 3
10 KING CLARK MILLER
20 SCOTT FORD JONES

30 BLAKE ALLEN TURNER



Real PIVot



SQL> select *

2 from (select ename
3 , deptno
4 , row number () over (partition by deptno
0 order by sal desc
0 ) rn
'/ from emp
8 ) pivot (max (ename)
9 for rn in (1,2,3) )
10
DEPTNO 1 2 3
10 KING CLARK MILLER
20 SCOTT FORD JONES

30 BLAKE ALLEN TURNER



SQL> select *

2 from (select ename
3 , deptno
4 , row number () over (partition by deptno
5 rder by sal desc
0 )
]
3 )
9
10
DEPTNO 1 2 3
10 KING CLARK MILLER
20 SCOTT FORD JONES

30 BLAKE ALLEN TURNER



Deduplication



SQL> select ename
2 , row number () over (partition by ename
order by null
) rn

20

where deptno

3
4
0 from emp
o
'/




select rowid rid
, row number () over (partition by ename
order by null
) rn
from emp

where deptno 20



(select rid
from (select rowid rid
, row number () over (partition by ename
order by null
) rn
from emp

where deptno 20

)

where rn > 1



SQL> delete from emp
2 where rowlid 1n

3 (select rid

4 from (select rowid rid

5 , row number () over (partition by ename
o order by null
] ) rn

8 from emp

9 where deptno = 20
10 )
11 where rn > 1
12 )
13 /

5 rows deleted.



Stringing Together



DEPTNO ENAMES
10 CLARK,MILLER,KING
20 SMITH, FORD, ADAMS, SCOTT, JONES
30 ALLEN, JAMES, TURNER, BLAKE, MARTIN, WARD



SQL>

QO J o O B W

11
12
13
14
15
16
17
18
19
20
21
22
23
24

create or replace type stragg type as object

(
string varchar2 (4000),

static function ODCIAggregatelInitialize
( sctx 1n out stragg type )
return number ,

member function ODCIAggregatelterate
( self 1n out stragg type ,
value 1n varchar?
) return number ,

member function ODCIAggregateTerminate
( seltf 1n stragg type,
returnvalue out wvarchar?Z,
flags 1n number
) return number ,

member function ODCIAggregateMerge
( self 1n out stragg type,
ctxZ2 1n stragg type
) return number

ORACLE

ol



SQL> create or replace type body stragg type
2 1s

3
4 static function ODCIAggregatelnitialize
5 ( sctx in out stragg type )
6 return number
7 is
8 begin
9
10 sctx := stragg type( null ) ;
11
12 return ODCIConst.Success ;
13
14 end;
15
16 member function ODCIAggregatelterate
17 ( self 1n out stragg type ,
18 value 1in varchar?
19 ) return number
20 is
21 begin
22
23 self.string := self.string || ',"' || value
24
25 return ODCIConst.Success;
26
277 end;
28
29 member function ODCIAggregateTerminate
30 ( self in stragg type ,
31 returnvalue out wvarchar?2 ,
32 flags in number
33 ) return number
34 is
35 begin
36
37 returnValue := ltrim( self.string, ',"' );
38
39 return ODCIConst.Success;
40
41 end;
42
43 member function ODCIAggregateMerge
44 ( self in out stragg type ,
45 ctx2 1in stragg type
46 ) return number
477 is
48 begin
49
50 self.string := self.string || ctx2.string;
51
52 return ODCIConst.Success;
53
54 end;
55

56 end;



SQL> create or replace function stragg

2 ( 1nput varchar2 )

3 return varchar?

4 deterministic

0 parallel enable

0 aggregate using stragg type
-

8

Function created.



SQL> select deptno
2 , stragg (ename) enames
from emp

group by deptno

o1 bW

’

DEPTNO ENAMES
10 CLARK,MILLER,KING
20 SMITH, FORD, ADAMS, SCOTT, JONES
30 ALLEN, JAMES, TURNER, BLAKE, MARTIN, WARD



ORACLE

Qi

SQL> select deptno inTERNET
2 , max (ltrim (sys connect by path (ename, ','), ',')) enames
3 from (select ename
4 , deptno
5 , row number () over (partition by deptno
0 order by sal
'/ ) rn
8 from emp
9 )

10 start with rn =1

11 connect by rn = prior rn + 1
12 and deptno = prior deptno
13 group by deptno

14 order by deptno

15

DEPTNO ENAMES
10 MILLER, CLARK, KING
20 SMITH, ADAMS, JONES, SCOTT, FORD
30 JAMES,MARTIN, WARD, TURNER, ALLEN, BLAKE



ORACLE

Qi

SQL> select deptno
2 , rtrim (
3 xmlagg (
4 xmlelement (e, ename || ',"')).extract ('//text()")
5 , ', ') employees
0 from emp
'/ group by deptno
8 /

DEPTNO EMPLOYEES
10 CLARK,MILLER,KING
20 SMITH, FORD, ADAMS, SCOTT, JONES
30 ALLEN, JAMES, TURNER, BLAKE, MARTIN, WARD



ORACLE 4 ()8

DATABASE

SQL> create type big varcharZ
2 as table of wvarchar?2 (4000)
3

Type created.



ORACLE’ 10 g

DATABASE

SQL> select deptno
% , cast (collect (ename order by sal) as bilg varchar?) enames
from emp

group by deptno

o1 bW

’

DEPTNO ENAMES

10 BIG VARCHARZ ('MILLER', 'CLARK', 'KING')

20 BIG VARCHARZ ('SMITH', 'ADAMS', 'JONES', 'SCOTT', 'FORD')

30 BIG VARCHARZ ('JAMES', 'WARD', 'MARTIN', 'TURNER', 'ALLEN', '
BLAKE ")



A Ungocumented b

SQL> select deptno
2 , Wm concat (ename) enames
3 from emp
4 group by deptno
o

o
’

DEPTNO ENAMES
10 CLARK,MILLER,KING
20 SMITH, FORD, ADAMS, SCOTT, JONES
30 ALLEN, JAMES, TURNER, BLAKE, MARTIN, WARD



Lalit Kumar B ORACLE

~ Oracle Database Application Developer, DBA

« SQL*Plus error logqi... | Main About
_ . My blog is dedicated to Oracle
Why nOt use WM_CONCAT fU nCthn IN OraCIG? Database Application Development
By LalitKkumarB-Oracle on Jun 11, 2015 and Database Administration. |

always wondered why people do
the blogging thing. Especially, for
technical stuff, we already have the

String aggregation related questions are frequently asked questions and every now and then someone provides a
solution using WM_CONCAT function. And it really annoys me to repeat the same thing every time.

Any application which has had been relying on WM_CONCAT function will not work once upgraded to 12¢. Since, it has fine manuals, documentations,
been removed from the latest 12c version. standard operating procedures etc.,
then, what's the big deal in posting
SQL> select banner from v$version where rownum = 1; technical stuff in a blog? Well, | got
my answer when | actually made
BANNER my first post. A good blog post is
---------------------------------------------------------------------------- about gathering rich information
Oracle Database 12c¢ Enterprise Edition Release 12.1.0.1.0 - 64bit Production based on our own experience. The
test cases that we prepare, are a
SQL> SELECT object_name result of the experience and
2 FROM dba_objects expertise in that field. We often
3 WHERE owner='WMSYS' learn things from various sources

4 AND object name LIKE 'WM\ %' ESCAPE '\'; like books, online docs, videos,




Any application which has had been relying on WM_CONCAT function will not work once upgraded to 12¢. Since, it has

been removed from the latest 12c¢ version.




CDQACL€W11FI

DATABASE

SQL> select deptno

2 , listagg( ename, ',') within group (order by sal)
3 enames

4 from emp

0 group by deptno

o

10 MILLER, CLARK,KING
20 SMITH, ADAMS, JONES, FORD, SCOTT
30 JAMES,MARTIN, WARD, TURNER, ALLEN, BLAKE



ORACLE 11g

DATABASE

SQL> select deptno

2 , listagg( ename, ',') within group (order by sal)
3 over (partition by deptno)

4 enames

D from emp

0 where deptno = 20

g

DEPTNO ENAMES
20 SMITH,ADAMS, JONES, FORD, SCOTT
20 SMITH,ADAMS, JONES, FORD, SCOTT
20 SMITH,ADAMS, JONES, FORD, SCOTT
20 SMITH,ADAMS, JONES, FORD, SCOTT
20 SMITH,ADAMS, JONES, FORD, SCOTT



Access to Other Rows



SQL> select ename
2 , lead (ename) over (partition by deptno

3 order by ename
4 )
D from emp
0 where deptno = 20
-
ENAME LEAD (ENAME

A T\ 7\ 1\/ FORD
FORD i

U N
ON SCOTT
SCOTT SMITH

SMITH



SQL> select ename
2 , lead (ename, 2) over (partition by deptno

3 order by ename
4 )
D from emp
0 where deptno = 20
-
ENAME LEAD (ENAME

U

SMITH




SQL> select ename

2

QO J o O & W

°
’

ENAME

, lead (ename,

from emp
where deptno = 20

LEAD (ENAME, 2,

— Qutside -
- QOutside -

2,
over

— Outside - ")
(partition by deptno
order by ename



Next NOT NULL



ENAME COMM NEXT COMM

ALLEN 300 400
BLAKE 1400
JAMES 1400
MARTIN 1400 0
TURNER 0 500

WARD 500



JAMES

select

MARTIN
TURNER

WARD

ecrname
comin

lead (comm) over (partition by deptno

emp
deptno =
by ename

order by ename
) next comm

30

COMM NEXT COMM

1400
U

500



SQL> select ename

2 , comm
3 , max (comm) over (order by grp
4 range between 1 followiling
0 and 1 following
0 ) next comm
] from ( select ename
8 , comm
9 , sum(nvlZ (comm,1,0)) over (order by ename) grp
10 from emp
11 where deptno = 30
12 )
13 order by ename
14 ;
ENAME COMM NEXT COMM
ALLEN
BLAKE
JAMES
MARTIN
TURNER 0 500

WARD 500



SQOL> select ename

2 , comm
3 , lead (comm) i1gnore nulls
4 over (partition by deptno
0 order by ename
0 ) next comm
'/ from emp
8 where deptno = 30
9 order by ename
10
ENAME COMM NEXT COMM
ALLEN
BLAKE
JAMES
MARTIN
TURNER 0 500

WARD 500



| OOKING Back



SQL> select ename
2 , lag (ename) over (partition by deptno
order by ename

)

from emp
where deptno = 20

o O bH W

°
’

lag (ename, 2)

lag (ename, 2, '-outside-')

ENAME LAG (ENAME)




Rounding Last Record



SQL> select *

% from € 5100
3/
1D
43 S33.33
44 S33.33

45 $33.33



SQL> select *

% from € 5100
3/
1D
43 S33.33
44 S33.33

45 $33.34



SOL> select 1id

2 , lead (null, 1, 'x') over (order by 1d) lastrow
3 from t
4 /

ID L

43

44



SOL> select i1d

2 , rounded +

3 case

4 when lastrow = 'x'

5 then amount - sum (rounded) over ()

o else O

i end as final amount

8 from (

9 select 1d
10 , 100 amount
11 , round (100 / count(*) over (), 2) rounded
12 , lead (null, 1, 'x') over (order by 1d) lastrow
13 from t
14 )
15 /

ID FINAL AMOUNT



Caveats



Cannot be in Final Predicate

Order of NULL

P0ssIple

“erformance Impact



Joins. Partitions created:

Analytic functions Final
XYEEHR;\EV’ISE?:IL;;Z? applied to each row in ORDER BY

each partition




F of the Pudle

.



Requirement:

T Find the Most Recent Contract
P LA
2SN



select 1id
, cat
, Start date
, end date
from contracts main g
where not exists
(select 1
from contracts nest g
where nest g.cat = maln g.cat
and decode (nest g.end date, maln g.end date
, decode (nest g.start date, maln g.start date
, Lrunc (sysdate, 'ddd"')
_|_
decode (nest g.id
,least (nest g.id, mailn g.id)
, 0, 1)
, nvl (nest g.start date
, malin g.start date-1)
)
, nvl(nest g.end date, malin g.end date+l))
>
decode (main g.end date, nest g.end date
, decode (main g.start date, nest g.start date
, Lrunc (sysdate, 'ddd')
_|_
decode (main g.id
,least (nest g.id, main g.id)
, 0, 1)
, nvl(maln g.start date
,nest g.start date-1)

)
nvl (main g.end date, nest g.end date+l))

)



Requirement:

"Find the Most Recent Contract

=» Highest End Date, nulls are future

=» Highest Start Date, nulls are ignored
=» Highest ID
=» per Category




select 1d
, cat
, Start date
, end date
from contracts main g
where not exists
(select 1
from contracts nest g
where nest g.cat = main g.cat
and decode (nest g.end date, maln g.end date
, decode (nest g.start date, maln g.start date
, Lrunc (sysdate, 'ddd')
_|_
decode (nest g.id
, least (nest g.id, main g.1id)
, 0, 1)
, nvl(nest g.start date
, main g.start date-1)

)

, nvl(nest g.end date, malin g.end date+l))
>
decode (main g.end date, nest g.end date
, decode (main g.start date, nest g.start date
, Lrunc (sysdate, 'ddd')
_|_
decode (main g.id
,least (nest g.id, main g.1d)
, 0, 1)
, nvl(main g.start date
ynest g.start date-1)

)
nvl (main g.end date, nest g.end date+l))

)












=» per Category



=» per Category
partition by



VWhich Analytic Function®/









—Repnrase thRequwrement



"Most F%ec.t Contract’




“@ontract'




=» Highest End
=» Highest Start
=» Highest ID
=» per Category

Date, nulls are future

Date, nulls are ignored



=» Highest

=» Highest Start
=» Highest ID

—NO

Date, nulls are future

Date, nulls are ignored

-» per Category

partition by cat



=» Highest End Date, nulls are future

=» Highest Start Date, nulls are ignored
=» Highest ID
=» per Category

partition by cat
order by end date desc nulls first



=» Highest End Date, nulls are future

-» Highest Start Date, nulls are ignored
=» Highest ID
=» per Category

partition by cat
order by end date desc nulls first
, Sstart date desc nulls last



=» Highest End Date, nulls are future

=» Highest Start Date, nulls are ignored
=» Highest ID
=» per Category

partition by cat
order by end date desc nulls first
, Start date desc nulls last
, 1d desc



, row number () over (
partition by cat
order by end date desc nulls first
, Start date desc nulls last
, 1d desc



select 1d

, cat

, Start date

, end date

from (select 1d

, cat
, Start date
, end date
, row number () over (

partition by cat
order by end date desc nulls first
, Start date desc nulls last
, 1d desc

from contracts

)

where rn = 1



select 1d

, cat

, Start date

, end date

from (select 1d

, cat
, Start date
, end date
, row number () over (

partition by cat
order by end date desc nulls first
, Start date desc nulls last
, 1d desc

from contracts



Original Query: 00:00:00.01 Analytic Function: 00:00:00.03



Statistics Statistics

259 recursive calls I 1l recursive calls
0 db block gets 0 db block gets
165 consistent gets 7 consistent gets
0 physical reads 0 physical reads
0 redo size 0 redo size
1217 bytes sent via SQL*Net to client 1217 bytes sent via SQL*Net to client
519 bytes received via SQL*Net from client 519 bytes received via SQL*Net from client
3 SQL*Net roundtrips to/from client SQL*Net roundtrips to/from client
6 sorts (memory) 1l sorts (memory)
0O sorts (disk) 0O sorts (disk)
30 rows processed 30 rows processed

| I I I
w



Statistics Statistics

42 recursive calls I 0 recursive calls
0O db block gets 0 db block gets
71646 consistent gets 31 consistent gets
0 physical reads 0 physical reads
0 redo size 0 redo size
1247 bytes sent via SQL*Net to client 12477 bytes sent via SQL*Net to client
519 bytes received via SQL*Net from client 519 bytes received via SQL*Net from client
3 SQL*Net roundtrips to/from client 3 SQL*Net roundtrips to/from client
0 sorts (memory) 1l sorts (memory)
0O sorts (disk) 0O sorts (disk)
30 rows processed 30 rows processed



Statistics

6087
6120
664
1247
519

30

recursive calls

db block gets

consistent gets

physical reads

redo size

bytes sent via SQL*Net to client
bytes received via SQL*Net from client
SQL*Net roundtrips to/from client
sorts (memory)

sorts (disk)

rows processed



Records Original Query Analytical Function

60 00:00:00.01 00:00:00.03

/680 00:00:01.65 00:00:00.07

19066080 > 3 hours 00:00:08.37



.. but Is an analvtic fTunction really
necessary’”



Joins. Partitions created:

Analytic functions Final
XYEEHR;\EV’ISE?:IL;;Z? applied to each row in ORDER BY

each partition




select max (1d)
, cat
, Mmax (start date)
keep (dense rank first
order by end date desc nulls first
, Start date desc nulls last
, 1d desc
) start date
, max (end date)
keep (dense rank first
order by end date desc nulls first
, Start date desc nulls last
, 1d desc ¥
) end date R
from contracts
group by cat

Not in this case



lake a step back and evaluate other options
1 here are multiple ways to solve a reguirement
Test with a Representative Set of Data

Comment your Code!



'‘Best thing since SELECT statement’

Tom Kyte



Alex Nuljten
Alex.Nuiten@Ordina.n

nuljten.blogspot.com
@alexnuijten

A



Q& A

A
Alex Nuljten



13,675,
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James Petts
httos://flic.kr/o/qwTT4R
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