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SQL> select e.ename 
  2        ,e.deptno 
  3        ,e.sal 
  4        ,(select sum (e2.sal) 
  5            from emp e2 
  6           where e2.deptno < e.deptno 
  7             or (e2.deptno = e.deptno 
  8                and e2.ename <= e.ename 
  9            ) 
 10         ) running_total 
 11        ,(select sum (e3.sal) 
 12            from emp e3 
 13           where e3.deptno = e.deptno 
 14             and e3.ename <= e.ename 
 15         ) department_total 
 16        ,(select count(e4.ename) 
 17            from emp e4 
 18           where e4.deptno = e.deptno 
 19             and e4.ename <= e.ename 
 20         ) seq 
 21    from emp e 
 22   order by e.deptno 
 23           ,e.ename 
 24  /



SQL> select e.ename 
  2        ,e.deptno 
  3        ,e.sal 
  4        ,(select sum (e2.sal) 
  5            from emp e2 
  6           where e2.deptno < e.deptno 
  7             or (e2.deptno = e.deptno 
  8                and e2.ename <= e.ename 
  9            ) 
 10         ) running_total 
 11        ,(select sum (e3.sal) 
 12            from emp e3 
 13           where e3.deptno = e.deptno 
 14             and e3.ename <= e.ename 
 15         ) department_total 
 16        ,(select count(e4.ename) 
 17            from emp e4 
 18           where e4.deptno = e.deptno 
 19             and e4.ename <= e.ename 
 20         ) seq 
 21    from emp e 
 22   order by e.deptno 
 23           ,e.ename 
 24  /



SQL> select e.ename 
  2        ,e.deptno 
  3        ,e.sal 
  4        ,(select sum (e2.sal) 
  5            from emp e2 
  6           where e2.deptno < e.deptno 
  7             or (e2.deptno = e.deptno 
  8                and e2.ename <= e.ename 
  9            ) 
 10         ) running_total 
 11        ,(select sum (e3.sal) 
 12            from emp e3 
 13           where e3.deptno = e.deptno 
 14             and e3.ename <= e.ename 
 15         ) department_total 
 16        ,(select count(e4.ename) 
 17            from emp e4 
 18           where e4.deptno = e.deptno 
 19             and e4.ename <= e.ename 
 20         ) seq 
 21    from emp e 
 22   order by e.deptno 
 23           ,e.ename 
 24  /



SQL> select e.ename 
  2        ,e.deptno 
  3        ,e.sal 
  4        ,(select sum (e2.sal) 
  5            from emp e2 
  6           where e2.deptno < e.deptno 
  7             or (e2.deptno = e.deptno 
  8                and e2.ename <= e.ename 
  9            ) 
 10         ) running_total 
 11        ,(select sum (e3.sal) 
 12            from emp e3 
 13           where e3.deptno = e.deptno 
 14             and e3.ename <= e.ename 
 15         ) department_total 
 16        ,(select count(e4.ename) 
 17            from emp e4 
 18           where e4.deptno = e.deptno 
 19             and e4.ename <= e.ename 
 20         ) seq 
 21    from emp e 
 22   order by e.deptno 
 23           ,e.ename 
 24  /



SQL> select e.ename 
  2        ,e.deptno 
  3        ,e.sal 
  4        ,(select sum (e2.sal) 
  5            from emp e2 
  6           where e2.deptno < e.deptno 
  7             or (e2.deptno = e.deptno 
  8                and e2.ename <= e.ename 
  9            ) 
 10         ) running_total 
 11        ,(select sum (e3.sal) 
 12            from emp e3 
 13           where e3.deptno = e.deptno 
 14             and e3.ename <= e.ename 
 15         ) department_total 
 16        ,(select count(e4.ename) 
 17            from emp e4 
 18           where e4.deptno = e.deptno 
 19             and e4.ename <= e.ename 
 20         ) seq 
 21    from emp e 
 22   order by e.deptno 
 23           ,e.ename 
 24  /



SQL> select e.ename 
  2        ,e.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 
  7        ,row_number() over (partition by e.deptno 
  8                                order by e.ename) seq 
  9    from emp e 
 10  /



SQL> select e.ename 
  2        ,e.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 
  7        ,row_number() over (partition by e.deptno 
  8                                order by e.ename) seq 
  9    from emp e 
 10  /



SQL> select e.ename 
  2        ,e.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 
  7        ,row_number() over (partition by e.deptno 
  8                                order by e.ename) seq 
  9    from emp e 
 10  /



SQL> select e.ename 
  2        ,e.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 
  7        ,row_number() over (partition by e.deptno 
  8                                order by e.ename) seq 
  9    from emp e 
 10  /



SQL> select e.ename 
  2        ,e.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 
  7        ,row_number() over (partition by e.deptno 
  8                                order by e.ename) seq 
  9    from emp e 
 10  /
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Example



SQL> select ename 
  2       , deptno 
  3       , job 
  4       , sal 
  5       , avg (sal) over () avg_sal 
  6    from emp 
  7   order by deptno 
  8  ; 

ENAME          DEPTNO JOB              SAL    AVG_SAL 
---------- ---------- --------- ---------- ---------- 
CLARK              10 MANAGER         2450 2073.21429 
KING               10 PRESIDENT       5000 2073.21429 
MILLER             10 CLERK           1300 2073.21429 
JONES              20 MANAGER         2975 2073.21429 
FORD               20 ANALYST         3000 2073.21429 
ADAMS              20 CLERK           1100 2073.21429 
SMITH              20 CLERK            800 2073.21429 
SCOTT              20 ANALYST         3000 2073.21429 
WARD               30 SALESMAN        1250 2073.21429 
TURNER             30 SALESMAN        1500 2073.21429 
ALLEN              30 SALESMAN        1600 2073.21429 
JAMES              30 CLERK            950 2073.21429 
BLAKE              30 MANAGER         2850 2073.21429 
MARTIN             30 SALESMAN        1250 2073.21429





SQL> select ename 
  2       , deptno 
  3       , job 
  4       , sal 
  5       , avg (sal) over () avg_sal 
  6    from emp 
  7   order by deptno 
  8  ; 

ENAME          DEPTNO JOB              SAL    AVG_SAL 
---------- ---------- --------- ---------- ---------- 
CLARK              10 MANAGER         2450 2073.21429 
KING               10 PRESIDENT       5000 2073.21429 
MILLER             10 CLERK           1300 2073.21429 
JONES              20 MANAGER         2975 2073.21429 
FORD               20 ANALYST         3000 2073.21429 
ADAMS              20 CLERK           1100 2073.21429 
SMITH              20 CLERK            800 2073.21429 
SCOTT              20 ANALYST         3000 2073.21429 
WARD               30 SALESMAN        1250 2073.21429 
TURNER             30 SALESMAN        1500 2073.21429 
ALLEN              30 SALESMAN        1600 2073.21429 
JAMES              30 CLERK            950 2073.21429 
BLAKE              30 MANAGER         2850 2073.21429 
MARTIN             30 SALESMAN        1250 2073.21429

No Partition Clause



SQL> select ename 
  2       , deptno 
  3       , job 
  4       , sal 
  5       , avg (sal) over () avg_sal 
  6    from emp 
  7   order by deptno 
  8  ; 

ENAME          DEPTNO JOB              SAL    AVG_SAL 
---------- ---------- --------- ---------- ---------- 
CLARK              10 MANAGER         2450 2073.21429 
KING               10 PRESIDENT       5000 2073.21429 
MILLER             10 CLERK           1300 2073.21429 
JONES              20 MANAGER         2975 2073.21429 
FORD               20 ANALYST         3000 2073.21429 
ADAMS              20 CLERK           1100 2073.21429 
SMITH              20 CLERK            800 2073.21429 
SCOTT              20 ANALYST         3000 2073.21429 
WARD               30 SALESMAN        1250 2073.21429 
TURNER             30 SALESMAN        1500 2073.21429 
ALLEN              30 SALESMAN        1600 2073.21429 
JAMES              30 CLERK            950 2073.21429 
BLAKE              30 MANAGER         2850 2073.21429 
MARTIN             30 SALESMAN        1250 2073.21429



SQL> select ename 
  2       , deptno 
  3       , job 
  4       , sal 
  5       , avg (sal) over (partition by deptno) avg_dept_sal 
  6    from emp 
  7   order by deptno 
  8  ; 

ENAME          DEPTNO JOB              SAL AVG_DEPT_SAL 
---------- ---------- --------- ---------- ------------ 
CLARK              10 MANAGER         2450   2916.66667 
KING               10 PRESIDENT       5000   2916.66667 
MILLER             10 CLERK           1300   2916.66667 
JONES              20 MANAGER         2975         2175 
FORD               20 ANALYST         3000         2175 
ADAMS              20 CLERK           1100         2175 
SMITH              20 CLERK            800         2175 
SCOTT              20 ANALYST         3000         2175 
WARD               30 SALESMAN        1250   1566.66667 
TURNER             30 SALESMAN        1500   1566.66667 
ALLEN              30 SALESMAN        1600   1566.66667 
JAMES              30 CLERK            950   1566.66667 
BLAKE              30 MANAGER         2850   1566.66667 
MARTIN             30 SALESMAN        1250   1566.66667
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rows between 2 preceding and 4 following

range between 200 preceding and 175 following

ROWS: Number of Rows

RANGE: Numeric Offset





1 + 2 + 3



3 + 2 + 1



SQL> select ename 
  2       , sal 
  3       , sum (sal) over (order by ename) running_total 
  4    from emp 
  5   order by ename 
  6  / 

ENAME             SAL RUNNING_TOTAL 
---------- ---------- ------------- 
ADAMS            1100          1100 
ALLEN            1600          2700 
BLAKE            2850          5550 
CLARK            2450          8000 
FORD             3000         11000 
JAMES             950         11950 
JONES            2975         14925 
KING             5000         19925 
MARTIN           1250         21175 
MILLER           1300         22475 
SCOTT            3000         25475 
SMITH             800         26275 
TURNER           1500         27775 
WARD             1250         29025



SQL> select ename 
  2       , sal 
  3       , sum (sal) over (order by ename) running_total 
  4    from emp 
  5   order by ename 
  6  / 

ENAME             SAL RUNNING_TOTAL 
---------- ---------- ------------- 
ADAMS            1100          1100 
ALLEN            1600          2700 
BLAKE            2850          5550 
CLARK            2450          8000 
FORD             3000         11000 
JAMES             950         11950 
JONES            2975         14925 
KING             5000         19925 
MARTIN           1250         21175 
MILLER           1300         22475 
SCOTT            3000         25475 
SMITH             800         26275 
TURNER           1500         27775 
WARD             1250         29025



SQL> select ename 
  2       , sal 
  3       , sum (sal) over (order by ename) running_total 
  4    from emp 
  5   order by ename 
  6  / 

ENAME             SAL RUNNING_TOTAL 
---------- ---------- ------------- 
ADAMS            1100          1100 
ALLEN            1600          2700 
BLAKE            2850          5550 
CLARK            2450          8000 
FORD             3000         11000 
JAMES             950         11950 
JONES            2975         14925 
KING             5000         19925 
MARTIN           1250         21175 
MILLER           1300         22475 
SCOTT            3000         25475 
SMITH             800         26275 
TURNER           1500         27775 
WARD             1250         29025

No Partition



SQL> select ename 
  2       , sal 
  3       , sum (sal) over (order by ename) running_total 
  4    from emp 
  5   order by ename 
  6  / 

ENAME             SAL RUNNING_TOTAL 
---------- ---------- ------------- 
ADAMS            1100          1100 
ALLEN            1600          2700 
BLAKE            2850          5550 
CLARK            2450          8000 
FORD             3000         11000 
JAMES             950         11950 
JONES            2975         14925 
KING             5000         19925 
MARTIN           1250         21175 
MILLER           1300         22475 
SCOTT            3000         25475 
SMITH             800         26275 
TURNER           1500         27775 
WARD             1250         29025

Default Window Clause: 
Range Unbounded 

Preceding



SQL> select ename 
  2       , sal 
  3       , sum (sal) over (order by ename) running_total 
  4    from emp 
  5   order by ename 
  6  / 

ENAME             SAL RUNNING_TOTAL 
---------- ---------- ------------- 
ADAMS            1100          1100 
ALLEN            1600          2700 
BLAKE            2850          5550 
CLARK            2450          8000 
FORD             3000         11000 
JAMES             950         11950 
JONES            2975         14925 
KING             5000         19925 
MARTIN           1250         21175 
MILLER           1300         22475 
SCOTT            3000         25475 
SMITH             800         26275 
TURNER           1500         27775 
WARD             1250         29025



SQL> select ename 
  2       , sal 
  3       , sum (sal) over (order by ename) running_total 
  4    from emp 
  5   order by ename 
  6  / 

ENAME             SAL RUNNING_TOTAL 
---------- ---------- ------------- 
ADAMS            1100          1100 
ALLEN            1600          2700 
BLAKE            2850          5550 
CLARK            2450          8000 
FORD             3000         11000 
JAMES             950         11950 
JONES            2975         14925 
KING             5000         19925 
MARTIN           1250         21175 
MILLER           1300         22475 
SCOTT            3000         25475 
SMITH             800         26275 
TURNER           1500         27775 
WARD             1250         29025



SQL> select ename 
  2       , sal 
  3       , sum (sal) over (order by ename) running_total 
  4    from emp 
  5   order by ename 
  6  / 

ENAME             SAL RUNNING_TOTAL 
---------- ---------- ------------- 
ADAMS            1100          1100 
ALLEN            1600          2700 
BLAKE            2850          5550 
CLARK            2450          8000 
FORD             3000         11000 
JAMES             950         11950 
JONES            2975         14925 
KING             5000         19925 
MARTIN           1250         21175 
MILLER           1300         22475 
SCOTT            3000         25475 
SMITH             800         26275 
TURNER           1500         27775 
WARD             1250         29025



SQL> select ename 
  2       , sal 
  3       , sum (sal) over (order by ename) running_total 
  4    from emp 
  5   order by ename 
  6  / 

ENAME             SAL RUNNING_TOTAL 
---------- ---------- ------------- 
ADAMS            1100          1100 
ALLEN            1600          2700 
BLAKE            2850          5550 
CLARK            2450          8000 
FORD             3000         11000 
JAMES             950         11950 
JONES            2975         14925 
KING             5000         19925 
MARTIN           1250         21175 
MILLER           1300         22475 
SCOTT            3000         25475 
SMITH             800         26275 
TURNER           1500         27775 
WARD             1250         29025



Running Total Per Department



SQL> select deptno 
  2       , ename 
  3       , sal 
  4       , sum (sal) over (partition by deptno 
  5                             order by ename 
  6                        ) dept_running_total 
  7    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 ADAMS            1100               1100 
        20 FORD             3000               4100 
        20 JONES            2975               7075 
        20 SCOTT            3000              10075 
        20 SMITH             800              10875 
        30 ALLEN            1600               1600 
        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 
  5                             order by ename 
  6                        ) dept_running_total 
  7    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 ADAMS            1100               1100 
        20 FORD             3000               4100 
        20 JONES            2975               7075 
        20 SCOTT            3000              10075 
        20 SMITH             800              10875 
        30 ALLEN            1600               1600 
        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 
  5                             order by ename 
  6                        ) dept_running_total 
  7    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 ADAMS            1100               1100 
        20 FORD             3000               4100 
        20 JONES            2975               7075 
        20 SCOTT            3000              10075 
        20 SMITH             800              10875 
        30 ALLEN            1600               1600 
        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 
  5                             order by ename 
  6                        ) dept_running_total 
  7    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 ADAMS            1100               1100 
        20 FORD             3000               4100 
        20 JONES            2975               7075 
        20 SCOTT            3000              10075 
        20 SMITH             800              10875 
        30 ALLEN            1600               1600 
        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 
  5                             order by ename 
  6                        ) dept_running_total 
  7    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 ADAMS            1100               1100 
        20 FORD             3000               4100 
        20 JONES            2975               7075 
        20 SCOTT            3000              10075 
        20 SMITH             800              10875 
        30 ALLEN            1600               1600 
        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 
  5                                  ) fv 
  6       , last_value (ename) over (partition by deptno 
  7                                      order by ename 
  8                                 ) lv 
  9    from emp 
 10   where deptno = 20 
 11  ; 

    DEPTNO ENAME      FV         LV 
---------- ---------- ---------- ---------- 
        20 ADAMS      ADAMS      ADAMS 
        20 FORD       ADAMS      FORD 
        20 JONES      ADAMS      JONES 
        20 SCOTT      ADAMS      SCOTT 
        20 SMITH      ADAMS      SMITH



SQL> select deptno 
  2       , ename 
  3       , nth_value (ename, 2) from first 
  4                     over (partition by deptno 
  5                               order by ename 
  6                          ) second 
  7    from emp 
  8   where deptno = 20 
  9  ; 

    DEPTNO ENAME      SECOND 
---------- ---------- ---------- 
        20 ADAMS 
        20 FORD       FORD 
        20 JONES      FORD 
        20 SCOTT      FORD 
        20 SMITH      FORD



SQL> select deptno 
  2       , ename 
  3       , nth_value (ename, 2) from last 
  4                     over (partition by deptno 
  5                               order by ename 
  6                          ) second 
  7    from emp 
  8   where deptno = 20 
  9  ; 

    DEPTNO ENAME      SECOND 
---------- ---------- ---------- 
        20 ADAMS 
        20 FORD       ADAMS 
        20 JONES      FORD 
        20 SCOTT      JONES 
        20 SMITH      SCOTT



Ranking



ROW_NUMBER

RANK

DENSE_RANK

Comparable to ROWNUM
Arbitrarily

Skip Values with Ties

Doesn't Skip Values with Ties



SQL> select ename 
  2       , sal 
  3       , row_number () over (order by sal desc) rn 
  4    from emp 
  5   where deptno = 20 
  6   order by sal desc 
  7  ; 

ENAME             SAL         RN 
---------- ---------- ---------- 
SCOTT            3000          1 
FORD             3000          2 
JONES            2975          3 
ADAMS            1100          4 
SMITH             800          5



SQL> select ename 
  2       , sal 
  3       , row_number () over (order by sal desc) rn 
  4    from emp 
  5   where deptno = 20 
  6   order by sal desc 
  7  ; 

ENAME             SAL         RN 
---------- ---------- ---------- 
SCOTT            3000          1 
FORD             3000          2 
JONES            2975          3 
ADAMS            1100          4 
SMITH             800          5



SQL> select ename 
  2       , sal 
  3       , row_number () over (order by sal desc) rn 
  4    from emp 
  5   where deptno = 20 
  6   order by sal desc 
  7  ; 

ENAME             SAL         RN 
---------- ---------- ---------- 
SCOTT            3000          1 
FORD             3000          2 
JONES            2975          3 
ADAMS            1100          4 
SMITH             800          5



SQL> select ename 
  2       , sal 
  3       , rank () over (order by sal desc) rk 
  4    from emp 
  5   where deptno = 20 
  6   order by sal desc 
  7  ; 

ENAME             SAL         RK 
---------- ---------- ---------- 
SCOTT            3000          1 
FORD             3000          1 
JONES            2975          3 
ADAMS            1100          4 
SMITH             800          5



SQL> select ename 
  2       , sal 
  3       , rank () over (order by sal desc) rk 
  4    from emp 
  5   where deptno = 20 
  6   order by sal desc 
  7  ; 

ENAME             SAL         RK 
---------- ---------- ---------- 
SCOTT            3000          1 
FORD             3000          1 
JONES            2975          3 
ADAMS            1100          4 
SMITH             800          5



SQL> select ename 
  2       , sal 
  3       , dense_rank () over (order by sal desc) dr 
  4    from emp 
  5   where deptno = 20 
  6   order by sal desc 
  7  ; 

ENAME             SAL         DR 
---------- ---------- ---------- 
SCOTT            3000          1 
FORD             3000          1 
JONES            2975          2 
ADAMS            1100          3 
SMITH             800          4



SQL> select ename 
  2       , sal 
  3       , dense_rank () over (order by sal desc) dr 
  4    from emp 
  5   where deptno = 20 
  6   order by sal desc 
  7  ; 

ENAME             SAL         DR 
---------- ---------- ---------- 
SCOTT            3000          1 
FORD             3000          1 
JONES            2975          2 
ADAMS            1100          3 
SMITH             800          4



SQL> select ename 
  2        ,sal 
  3        ,row_number() over (order by sal desc) rn 
  4        ,rank() over (order by sal desc) rk 
  5        ,dense_rank() over (order by sal desc) dr 
  6    from emp 
  7   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          5          5          4



Top 3 per Department



SQL> select * 
  2    from (select ename 
  3               , deptno 
  4               , sal 
  5               , rank () over (partition by deptno 
  6                                   order by sal desc) rk 
  7           from emp 
  8         ) 
  9   where rk <= 3 
 10   order by deptno 
 11          , sal desc 
 12  / 

ENAME          DEPTNO        SAL         RK 
---------- ---------- ---------- ---------- 
KING               10       5000          1 
CLARK              10       2450          2 
MILLER             10       1300          3 
SCOTT              20       3000          1 
FORD               20       3000          1 
JONES              20       2975          3 
BLAKE              30       2850          1 
ALLEN              30       1600          2 
TURNER             30       1500          3



SQL> select * 
  2    from (select ename 
  3               , deptno 
  4               , sal 
  5               , rank () over (partition by deptno 
  6                                   order by sal desc) rk 
  7           from emp 
  8         ) 
  9   where rk <= 3 
 10   order by deptno 
 11          , sal desc 
 12  / 

ENAME          DEPTNO        SAL         RK 
---------- ---------- ---------- ---------- 
KING               10       5000          1 
CLARK              10       2450          2 
MILLER             10       1300          3 
SCOTT              20       3000          1 
FORD               20       3000          1 
JONES              20       2975          3 
BLAKE              30       2850          1 
ALLEN              30       1600          2 
TURNER             30       1500          3



SQL> select * 
  2    from (select ename 
  3               , deptno 
  4               , sal 
  5               , rank () over (partition by deptno 
  6                                   order by sal desc) rk 
  7           from emp 
  8         ) 
  9   where rk <= 3 
 10   order by deptno 
 11          , sal desc 
 12  / 

ENAME          DEPTNO        SAL         RK 
---------- ---------- ---------- ---------- 
KING               10       5000          1 
CLARK              10       2450          2 
MILLER             10       1300          3 
SCOTT              20       3000          1 
FORD               20       3000          1 
JONES              20       2975          3 
BLAKE              30       2850          1 
ALLEN              30       1600          2 
TURNER             30       1500          3



PIVOT



SQL> select deptno 
  2       , 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 
  7               , 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 2      Top 3 
---------- ---------- ---------- ---------- 
        10 KING       CLARK      MILLER 
        20 SCOTT      FORD       JONES 
        30 BLAKE      ALLEN      TURNER



SQL> select deptno 
  2       , 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 
  7               , 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 2      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 
  5                                        order by sal desc 
  6                                   ) rn 
  7            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                                        order by sal desc 
  6                                   ) rn 
  7            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



Deduplication



SQL> select ename 
  2       , row_number() over (partition by ename 
  3                                order by null 
  4                           ) rn 
  5    from emp 
  6   where deptno = 20 
  7  ; 

ENAME              RN 
---------- ---------- 
ADAMS               1 
ADAMS               2 
FORD                1 
FORD                2 
JONES               1 
JONES               2 
SCOTT               1 
SCOTT               2 
SMITH               1 
SMITH               2



SQL> delete from emp 
  2   where rowid in  
  3      (select rid 
  4         from (select rowid rid 
  5                    , row_number() over (partition by ename 
  6                                             order by null 
  7                                        ) rn 
  8                 from emp 
  9                where deptno = 20 
 10              ) 
 11        where rn > 1 
 12      ) 
 13  / 

5 rows deleted.



SQL> delete from emp 
  2   where rowid in  
  3      (select rid 
  4         from (select rowid rid 
  5                    , row_number() over (partition by ename 
  6                                             order by null 
  7                                        ) rn 
  8                 from emp 
  9                where deptno = 20 
 10              ) 
 11        where rn > 1 
 12      ) 
 13  / 

5 rows deleted.



SQL> delete from emp 
  2   where rowid in  
  3      (select rid 
  4         from (select rowid rid 
  5                    , row_number() over (partition by ename 
  6                                             order by null 
  7                                        ) 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> create or replace type stragg_type as object 
  2  ( 
  3    string varchar2(4000), 
  4 
  5    static function ODCIAggregateInitialize 
  6      ( sctx in out stragg_type ) 
  7      return number , 
  8 
  9    member function ODCIAggregateIterate 
 10      ( self  in out stragg_type , 
 11        value in     varchar2 
 12      ) return number , 
 13 
 14    member function ODCIAggregateTerminate 
 15      ( self        in  stragg_type, 
 16        returnvalue out varchar2, 
 17        flags in number 
 18      ) return number , 
 19 
 20    member function ODCIAggregateMerge 
 21      ( self in out stragg_type, 
 22        ctx2 in     stragg_type 
 23      ) return number 
 24  )



SQL> create or replace type body stragg_type 
  2  is 
  3 
  4    static function ODCIAggregateInitialize 
  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 ODCIAggregateIterate 
 17    ( self  in out stragg_type , 
 18      value in     varchar2 
 19    ) return number 
 20    is 
 21    begin 
 22 
 23      self.string := self.string || ',' || value ; 
 24 
 25      return ODCIConst.Success; 
 26 
 27    end; 
 28 
 29    member function ODCIAggregateTerminate 
 30    ( self        in  stragg_type , 
 31      returnvalue out varchar2 , 
 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 in     stragg_type 
 46    ) return number 
 47    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    ( input varchar2 ) 
  3    return varchar2 
  4    deterministic 
  5    parallel_enable 
  6    aggregate using stragg_type 
  7  ; 
  8  / 

Function created.



SQL> select deptno 
  2       , stragg (ename) enames 
  3    from emp 
  4   group by deptno 
  5  ; 

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



SQL> select deptno 
  2       , max (ltrim (sys_connect_by_path (ename, ','), ',')) enames 
  3    from (select ename 
  4               , deptno 
  5               , row_number() over (partition by deptno 
  6                                        order by sal 
  7                                   ) 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



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

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



SQL> create type big_varchar2 
  2  as table of varchar2(4000) 
  3  ; 
  4  / 

Type created.



SQL> select deptno 
  2       , cast (collect (ename order by sal) as big_varchar2) enames 
  3    from emp 
  4   group by deptno 
  5  ; 

    DEPTNO ENAMES 
---------- ------------------------------------------------------------ 
        10 BIG_VARCHAR2('MILLER', 'CLARK', 'KING') 
        20 BIG_VARCHAR2('SMITH', 'ADAMS', 'JONES', 'SCOTT', 'FORD') 
        30 BIG_VARCHAR2('JAMES', 'WARD', 'MARTIN', 'TURNER', 'ALLEN', ' 
           BLAKE')



SQL> select deptno 
  2       , wm_concat (ename) enames 
  3    from emp 
  4   group by deptno 
  5  ; 

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

⚠ Undocumented ⚠







SQL> select deptno 
  2       , listagg( ename, ',') within group (order by sal) 
  3         enames 
  4    from emp 
  5   group by deptno 
  6  ; 

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



SQL> select deptno 
  2       , listagg( ename, ',') within group (order by sal) 
  3             over (partition by deptno) 
  4         enames 
  5    from emp 
  6   where deptno = 20 
  7  ; 

    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                           ) 
  5    from emp 
  6   where deptno = 20 
  7  ; 

ENAME      LEAD(ENAME 
---------- ---------- 
ADAMS      FORD 
FORD       JONES 
JONES      SCOTT 
SCOTT      SMITH 
SMITH



SQL> select ename 
  2       , lead (ename, 2) over (partition by deptno 
  3                                order by ename 
  4                           ) 
  5    from emp 
  6   where deptno = 20 
  7  ; 

ENAME      LEAD(ENAME 
---------- ---------- 
ADAMS      JONES 
FORD       SCOTT 
JONES      SMITH 
SCOTT 
SMITH



SQL> select ename 
  2       , lead (ename, 2, ' - Outside - ') 
  3                      over (partition by deptno 
  4                                order by ename 
  5                           ) 
  6    from emp 
  7   where deptno = 20 
  8  ; 

ENAME      LEAD(ENAME,2, 
---------- ------------- 
ADAMS      JONES 
FORD       SCOTT 
JONES      SMITH 
SCOTT       - Outside - 
SMITH       - Outside -



Next NOT NULL



ENAME            COMM  NEXT_COMM 
---------- ---------- ---------- 
ALLEN             300       1400 
BLAKE                       1400 
JAMES                       1400 
MARTIN           1400          0 
TURNER              0        500 
WARD              500



SQL> select ename 
  2       , comm 
  3       , lead (comm) over (partition by deptno 
  4                               order by ename 
  5                          ) next_comm 
  6    from emp 
  7   where deptno = 30 
  8   order by ename 
  9  ; 

ENAME            COMM  NEXT_COMM 
---------- ---------- ---------- 
ALLEN             300 
BLAKE 
JAMES                       1400 
MARTIN           1400          0 
TURNER              0        500 
WARD              500



SQL> select ename 
  2       , comm 
  3       , max(comm) over (order by grp 
  4                         range between 1 following 
  5                                   and 1 following 
  6                        ) next_comm 
  7    from ( select ename 
  8                , comm 
  9                , sum(nvl2(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            300       1400 
BLAKE                      1400 
JAMES                      1400 
MARTIN          1400          0 
TURNER             0        500 
WARD             500 



SQL> select ename 
  2       , comm 
  3       , lead (comm) ignore nulls 
  4                     over (partition by deptno 
  5                               order by ename 
  6                          ) next_comm 
  7    from emp 
  8   where deptno = 30 
  9   order by ename 
 10  ; 

ENAME            COMM  NEXT_COMM 
---------- ---------- ---------- 
ALLEN             300       1400 
BLAKE                       1400 
JAMES                       1400 
MARTIN           1400          0 
TURNER              0        500 
WARD              500



Looking Back



SQL> select ename 
  2       , lag (ename) over (partition by deptno 
  3                               order by ename 
  4                          ) 
  5    from emp 
  6   where deptno = 20 
  7  ; 

ENAME      LAG(ENAME) 
---------- ---------- 
ADAMS 
FORD       ADAMS 
JONES      FORD 
SCOTT      JONES 
SMITH      SCOTT

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



Rounding Last Record



SQL> select * 
  2   from t 
  3  / 

        ID 
---------- 
        43 
        44 
        45

$100

$33.33 
$33.33 
$33.33



SQL> select * 
  2   from t 
  3  / 

        ID 
---------- 
        43 
        44 
        45

$100

$33.33 
$33.33 
$33.34



SQL> select id 
  2       ,lead (null, 1, 'x') over (order by id) lastrow 
  3   from t 
  4  / 

        ID L 
---------- - 
        43 
        44 
        45 x



SQL> select id 
  2        ,rounded + 
  3           case 
  4             when lastrow = 'x' 
  5             then amount - sum (rounded) over () 
  6             else 0 
  7             end as final_amount 
  8    from ( 
  9       select id 
 10             ,100 amount 
 11             ,round (100 / count(*) over (), 2) rounded 
 12             ,lead (null, 1, 'x') over (order by id) lastrow 
 13         from t 
 14       ) 
 15 / 

        ID FINAL_AMOUNT 
---------- ------------ 
        43        33.33 
        44        33.33 
        45        33.34



Caveats



Cannot be in Final Predicate 

Order of NULL 

Possible Performance Impact





Proof of the Pudding



Requirement:

Find the Most Recent Contract



select id 
     , cat 
     , start_date 
     , end_date 
  from contracts main_q 
 where not exists 
(select 1 
  from contracts nest_q 
 where nest_q.cat = main_q.cat 
   and decode (nest_q.end_date, main_q.end_date 
              , decode (nest_q.start_date, main_q.start_date 
                       ,trunc (sysdate,'ddd') 
                        + 
                        decode (nest_q.id 
                               ,least (nest_q.id, main_q.id) 
                               , 0, 1) 
                       , nvl(nest_q.start_date 
                            , main_q.start_date-1) 
                     ) 
              , nvl(nest_q.end_date, main_q.end_date+1)) 
     > 
     decode (main_q.end_date, nest_q.end_date 
            , decode (main_q.start_date, nest_q.start_date 
                     , trunc (sysdate,'ddd') 
                       + 
                       decode (main_q.id 
                              ,least (nest_q.id, main_q.id) 
                              , 0, 1) 
                       , nvl(main_q.start_date 
                            ,nest_q.start_date-1) 
                     ) 
            , nvl(main_q.end_date, nest_q.end_date+1)) 
            )



➜ Highest End Date, nulls are future

Requirement:

Find the Most Recent Contract

➜ Highest Start Date, nulls are ignored
➜ Highest ID
➜ per Category



select id 
     , cat 
     , start_date 
     , end_date 
  from contracts main_q 
 where not exists 
(select 1 
  from contracts nest_q 
 where nest_q.cat = main_q.cat 
   and decode (nest_q.end_date, main_q.end_date 
              , decode (nest_q.start_date, main_q.start_date 
                       ,trunc (sysdate,'ddd') 
                        + 
                        decode (nest_q.id 
                               ,least (nest_q.id, main_q.id) 
                               , 0, 1) 
                       , nvl(nest_q.start_date 
                            , main_q.start_date-1) 
                     ) 
              , nvl(nest_q.end_date, main_q.end_date+1)) 
     > 
     decode (main_q.end_date, nest_q.end_date 
            , decode (main_q.start_date, nest_q.start_date 
                     , trunc (sysdate,'ddd') 
                       + 
                       decode (main_q.id 
                              ,least (nest_q.id, main_q.id) 
                              , 0, 1) 
                       , nvl(main_q.start_date 
                            ,nest_q.start_date-1) 
                     ) 
            , nvl(main_q.end_date, nest_q.end_date+1)) 
            )









➜ per Category



partition by
➜ per Category



Which Analytic Function?







Rephrase the Requirement



"Most Recent Contract"



"Top One Contract"



➜ Highest End Date, nulls are future
➜ Highest Start Date, nulls are ignored
➜ Highest ID
➜ 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 
                                            , start_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 
                                            , id desc

➜ Highest End Date, nulls are future
➜ Highest Start Date, nulls are ignored
➜ Highest ID
➜ per Category



             , row_number() over ( 
                                  partition by cat 
                                      order by end_date desc nulls first 
                                             , start_date desc nulls last 
                                             , id desc 
                                  ) rn



select id 
     , cat 
     , start_date 
     , end_date 
  from (select id 
             , cat 
             , start_date 
             , end_date 
             , row_number() over ( 
                                  partition by cat 
                                      order by end_date desc nulls first 
                                             , start_date desc nulls last 
                                             , id desc 
                                  ) rn 
          from contracts 
        ) 
  where rn = 1



select id 
     , cat 
     , start_date 
     , end_date 
  from (select id 
             , cat 
             , start_date 
             , end_date 
             , row_number() over ( 
                                  partition by cat 
                                      order by end_date desc nulls first 
                                             , start_date desc nulls last 
                                             , id desc 
                                  ) rn 
          from contracts 
        ) 
  where rn = 1



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



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

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



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

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



Statistics                                          
--------------------------------------------------- 
          1  recursive calls                        
         88  db block gets                          
       6087  consistent gets                        
       6120  physical reads                         
        664  redo size                              
       1247  bytes sent via SQL*Net to client       
        519  bytes received via SQL*Net from client 
          3  SQL*Net roundtrips to/from client      
          0  sorts (memory)                         
          1  sorts (disk)                           
         30  rows processed 



Records Original Query Analytical Function

60 00:00:00.01 00:00:00.03

7680 00:00:01.65 00:00:00.07

1966080 > 3 hours 00:00:08.37



… but is an analytic function really 
necessary?





select max (id)  
     , cat 
     , max (start_date)  
         keep (dense_rank first 
                order by end_date desc nulls first 
                       , start_date desc nulls last 
                       , id desc 
              ) start_date 
     , max (end_date) 
         keep (dense_rank first  
                order by end_date desc nulls first 
                       , start_date desc nulls last 
                       , id desc 
              ) end_date 
  from contracts 
 group by cat

Not in this case…



Take a step back and evaluate other options 

There are multiple ways to solve a requirement 

Test with a Representative Set of Data 

Comment your Code!
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