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Just like 
Analytic Functions



• Multidimensional Array from Query Results 
• Apply Formulas 
• Calculate New Values 
• Make Forecasts



Syntax



MODEL  

DIMENSION BY (<cols>) 
MEASURES (<cols>) 



MODEL 

DIMENSION BY (<cols>) 
MEASURES (<cols>) 

RULES 

( <cell_assignment> = <expression> ... )



MODEL [main] [RETURN {ALL|UPDATED} ROWS] 
 [reference models] 
 [PARTITION BY (<cols>)] 
DIMENSION BY (<cols>) 
MEASURES (<cols>) 
 [IGNORE NAV] | [KEEP NAV] 
RULES 
 [UPSERT | UPDATE] 
 [AUTOMATIC ORDER | SEQUENTIAL ORDER] 
 [ITERATE (n) [UNTIL <condition>] ] 
( <cell_assignment> = <expression> ... )



Terminology



Measure

Dimension



Rules to manipulate Measures



Rules are like Spreadsheet Functions



select * 
  from emp 
model 
dimension by (...) 
measures (...) 
rules ( 

)

Dimensions and Measures

{Required

Optional



MODEL 

DIMENSION BY (<cols>) 
MEASURES (<cols>) 

RULES 

( <cell_assignment> = <expression> ... )



Dimension
• “Key of a Relational Table” 

• Must produce Unique Key for Result Set

select * 
  from emp 
model 
dimension by (empno) 
measures () 
rules ()



MODEL 

DIMENSION BY (<cols>) 
MEASURES (<cols>) 

RULES 

( <cell_assignment> = <expression> ... )



Measures
• Measurable Quantity like price or length 

• Columns 

• Expressions 

• Implicit Datatype Conversions⚠



Measures
select *  
  from emp 
model 
dimension by (empno) 
measures (ename 
         ,sal 
         ,sal * 1.1 new_sal 
         ,sysdate   today 
         ,'some remarks' notes 
         ) 
rules ()

 EMPNO     ENAME             SAL    NEW_SAL TODAY     NOTES 
---------- ---------- ---------- ---------- --------- ------------ 
      7782 CLARK            2450       2695 23-JUN-15 some remarks 
      7839 KING             5000       5500 23-JUN-15 some remarks 
...

What Datatype is this?



ORA-25137: Data value out of range



MODEL 

DIMENSION BY (<cols>) 
MEASURES (<cols>) 

RULES 

( <cell_assignment> = <expression> ... )



Rules
• Assignment Statement 

• Left Side: 

Represents cell or range of cells 

• Right Side: 

Expression involving constants 

Bind variables 

Individual cells 

Aggregate function on range of cells



Simple Example
Another lie!



select * 
  from emp 
 model 
dimension by (empno) 
 measures (ename 
          ,sal 
          ,comm 
          ) 
 rules ();

     EMPNO ENAME            SAL      COMM       
---------- ---------- --------- --------- 
      7369 SMITH            800            
      7499 ALLEN           1600       300 
      7521 WARD            1250       500 
      7566 JONES           2975          
      7654 MARTIN          1250      1400 
      7698 BLAKE           2850           
      7782 CLARK           2450         



select * 
  from emp 
 model 
dimension by (empno) 
 measures (ename 
          ,sal 
          ,comm 
          ,0 as income 
          ) 
 rules ();

     EMPNO ENAME            SAL       COMM    INCOME 
---------- ---------- --------- ----------  -------- 
      7369 SMITH            800                    0 
      7499 ALLEN           1600        300         0 
      7521 WARD            1250        500         0 
      7566 JONES           2975                    0 
      7654 MARTIN          1250       1400         0 
      7698 BLAKE           2850                    0 
      7782 CLARK           2450                    0



select * 
  from emp 
 model 
dimension by (empno) 
 measures (ename 
          ,sal 
          ,comm 
          ,0 as income 
          ) 
 rules ( 
  income[7499] = sal [7499] + comm [7499] 
 );

     EMPNO ENAME            SAL       COMM   INCOME 
---------- ---------- --------- ---------- -------- 
      7369 SMITH            800                   0 
      7499 ALLEN           1600        300     1900 
      7521 WARD            1250        500        0 
      7566 JONES           2975                   0 
      7654 MARTIN          1250       1400        0 
      7698 BLAKE           2850                   0 
      7782 CLARK           2450                   0



select * 
  from emp 
 model 
dimension by (empno) 
 measures (ename 
          ,sal 
          ,comm 
          ,0 as income 
          ) 
 rules ( 
  income[any] = sal [cv()] + comm [cv()] 
 );

     EMPNO ENAME            SAL       COMM   INCOME 
---------- ---------- --------- ---------- -------- 
      7369 SMITH            800                     
      7499 ALLEN           1600        300     1900 
      7521 WARD            1250        500     1750 
      7566 JONES           2975                    
      7654 MARTIN          1250       1400     2650 
      7698 BLAKE           2850                    
      7782 CLARK           2450                   

   



select * 
  from emp 
 model ignore nav 
dimension by (empno) 
 measures (ename 
          ,sal 
          ,comm 
          ,0 as income 
          ) 
 rules ( 
  income[any] = sal [cv()] + comm [cv()] 
 );

     EMPNO ENAME            SAL       COMM   INCOME 
---------- ---------- --------- ---------- -------- 
      7369 SMITH            800                 800      
      7499 ALLEN           1600        300     1900 
      7521 WARD            1250        500     1750 
      7566 JONES           2975                2975 
      7654 MARTIN          1250       1400     2650 
      7698 BLAKE           2850                2850 
      7782 CLARK           2450                2450

Ignore “Not A Value”



select * 
  from emp 
 model ignore nav 
dimension by (ename) 
 measures (sal 
          ,comm 
          ,0 income 
          ) 
 rules (income [any]     = sal [cv()] + comm [cv()] 
       ,sal    ['Total'] = sum (sal)[any] 
       ,comm   ['Total'] = sum (comm)[any] 
       ,income ['Total'] = sum (income)[any] 
 );



ENAME          SAL     COMM  INCOME 
-------- --------- -------- ------- 
SMITH          800              800 
ALLEN         1600      300    1900 
WARD          1250      500    1750 
JONES         2975             2975 
MARTIN        1250     1400    2650 
BLAKE         2850             2850 
CLARK         2450             2450 
SCOTT         3000             3000 
KING          5000             5000 
TURNER        1500        0    1500 
ADAMS         1100             1100 
JAMES          950              950 
FORD          3000             3000 
MILLER        1300             1300 
Total        29025     2200   31225 

15 rows selected.

sal ['Total'] = sum (sal)[any]



Same Result without MODEL
select empno 
      ,ename 
      ,sal 
      ,comm 
      ,sal + coalesce (comm,0) as income 
  from emp;

     EMPNO ENAME             SAL       COMM   INCOME 
---------- ---------- ---------- ---------- -------- 
      7369 SMITH            800                  800      
      7499 ALLEN           1600         300     1900 
      7521 WARD            1250         500     1750 
      7566 JONES           2975                 2975 
      7654 MARTIN          1250        1400     2650 
      7698 BLAKE           2850                 2850 
      7782 CLARK           2450                 2450



Same Result without MODEL
select case grouping (ename) 
         when 1 
         then 'Total' 
         else ename 
       end        as ename 
      ,sum (sal)  as sal 
      ,sum (comm) as comm 
      ,sum (sal + coalesce (comm,0)) as income 
  from emp 
 group by grouping sets ((ename), ());



ENAME             SAL     COMM     INCOME 
---------- ---------- -------- ---------- 
ADAMS            1100                1100 
ALLEN            1600      300       1900 
BLAKE            2850                2850 
CLARK            2450                2450 
FORD             3000                3000 
JAMES             950                 950 
JONES            2975                2975 
KING             5000                5000 
MARTIN           1250     1400       2650 
MILLER           1300                1300 
SCOTT            3000                3000 
SMITH             800                 800 
TURNER           1500        0       1500 
WARD             1250      500       1750 
Total           29025     2200      31225 

15 rows selected.







create table themepark_visits 
(id             number primary key 
,visit_date     date 
,no_of_visitors number 
);



insert into themepark_visits 
select rownum -- id 
      ,to_date ('06-06-'||to_char (2010 + rownum -1) 
                , 'dd-mm-yyyy') -- visit_date 
      ,trunc (dbms_random.value(1000,10000)) -- no_of_visitors 
  from dual 
 connect by level <= 5;



   ID VISIT_DAT NO_OF_VISITORS 
----- --------- -------------- 
    1 06-JUN-10           9007 
    2 06-JUN-11           9099 
    3 06-JUN-12           7179 
    4 06-JUN-13           6011 
    5 06-JUN-14           8866



with visitors as 
( 
select tpv.visit_date 
      ,tpv.no_of_visitors 
      ,lag (tpv.no_of_visitors)  
           over (order by tpv.visit_date) last_year_visits 
  from themepark_visits tpv 
)



with visitors as 
( 
select tpv.visit_date 
      ,tpv.no_of_visitors 
      ,lag (tpv.no_of_visitors)  
           over (order by tpv.visit_date) last_year_visits 
  from themepark_visits tpv 
), 
visits as 
( 
select visit_date 
      ,no_of_visitors 
      ,last_year_visits 
      ,round ( 
          (no_of_visitors - last_year_visits) 
          / last_year_visits * 100 
       ,2) perc 
  from visitors  
)



select * 
  from visits 
 model 
   dimension by (visit_date) 
   measures (no_of_visitors 
            ,last_year_visits 
            ,perc 
            ) 
   rules ();



VISIT_DAT NO_OF_VISITORS LAST_YEAR_VISITS       PERC 
--------- -------------- ---------------- ---------- 
06-JUN-10           9007 
06-JUN-11           9099             9007       1.02 
06-JUN-12           7179             9099      -21.1 
06-JUN-13           6011             7179     -16.27 
06-JUN-14           8866             6011       47.5

Dimension



VISIT_DAT NO_OF_VISITORS LAST_YEAR_VISITS       PERC 
--------- -------------- ---------------- ---------- 
06-JUN-10           9007 
06-JUN-11           9099             9007       1.02 
06-JUN-12           7179             9099      -21.1 
06-JUN-13           6011             7179     -16.27 
06-JUN-14           8866             6011       47.5

Measures



no_of_visits [ date '2015-06-06'] = 0



VISIT_DAT NO_OF_VISITORS LAST_YEAR_VISITS PERC 
--------- -------------- ---------------- ---------- 
06-JUN-10           9007 
06-JUN-11           9099             9007       1.02 
06-JUN-12           7179             9099      -21.1 
06-JUN-13           6011             7179     -16.27 
06-JUN-14           8866             6011       47.5 
06-JUN-15              0



no_of_visitors [ date '2015-06-06'] =  
       no_of_visitors [cv() - interval '1' year] + 
        ((no_of_visitors [cv() - interval '1' year] * 
          perc [cv() -interval '1' year]) 
          /100)

“Number of Visitors for the current value of the Dimension minus 1 year”



VISIT_DAT NO_OF_VISITORS LAST_YEAR_VISITS       PERC 
--------- -------------- ---------------- ---------- 
06-JUN-10           9007 
06-JUN-11           9099             9007       1.02 
06-JUN-12           7179             9099      -21.1 
06-JUN-13           6011             7179     -16.27 
06-JUN-14           8866             6011       47.5 
06-JUN-15           8866



no_of_visitors [ date '2015-06-06'] =  
       no_of_visitors [cv() - interval '1' year] + 
        ((no_of_visitors [cv() - interval '1' year] * 
          perc [cv() -interval '1' year]) 
          /100)

“Percentage for the current value of the Dimension 
minus 1 year”



no_of_visitors [ date '2015-06-06'] =  
       no_of_visitors [cv() - interval '1' year] + 
        ((no_of_visitors [cv() - interval '1' year] * 
          perc [cv() -interval '1' year]) 
          /100)

“Number of Visitors for next year, based on the 
Number of Visitors last year, take into account the 

growth percentage ”



VISIT_DAT NO_OF_VISITORS LAST_YEAR_VISITS       PERC 
--------- -------------- ---------------- ---------- 
06-JUN-10           9007 
06-JUN-11           9099             9007       1.02 
06-JUN-12           7179             9099      -21.1 
06-JUN-13           6011             7179     -16.27 
06-JUN-14           8866             6011       47.5 
06-JUN-15       13077.35



VISIT_DAT NO_OF_VISITORS LAST_YEAR_VISITS       PERC 
--------- -------------- ---------------- ---------- 
06-JUN-10           9007 
06-JUN-11           9099             9007       1.02 
06-JUN-12           7179             9099      -21.1 
06-JUN-13           6011             7179     -16.27 
06-JUN-14           8866             6011       47.5 
06-JUN-15       13077.35

8866 + 47.5%



no_of_visitors [ date '2015-06-06'] =  
       no_of_visitors [cv() - interval '1' year] + 
        ((no_of_visitors [cv() - interval '1' year] * 
          perc [cv() -interval '1' year]) 
          /100)



no_of_visitors [ date '2015-06-06'] =  
       no_of_visitors [cv() - interval '1' year] + 
        ((no_of_visitors [cv() - interval '1' year] * 
          avg (perc) [any]) 
          /100)

“Average Percentage for all values of the Dimension”



VISIT_DAT NO_OF_VISITORS LAST_YEAR_VISITS       PERC 
--------- -------------- ---------------- ---------- 
06-JUN-10           9007 
06-JUN-11           9099             9007       1.02 
06-JUN-12           7179             9099      -21.1 
06-JUN-13           6011             7179     -16.27 
06-JUN-14           8866             6011       47.5 
06-JUN-15     9113.13975

Average: 2.7875%



VISIT_DAT NO_OF_VISITORS LAST_YEAR_VISITS       PERC 
--------- -------------- ---------------- ---------- 
06-JUN-10           9007 
06-JUN-11           9099             9007       1.02 
06-JUN-12           7179             9099      -21.1 
06-JUN-13           6011             7179     -16.27 
06-JUN-14           8866             6011       47.5 
06-JUN-15     9113.13975

8866 + 2.7875%





create table traffic_jams 
(id        number primary key 
,road      varchar2(5) 
,jamdate   date 
,jamlength number 
);



insert into traffic_jams 
select rn     -- id 
      ,'A-27' -- road 
      ,days   --jamdate 
      ,trunc (dbms_random.value (1,100)) -- jamlength 
  from dual 
 model 
   dimension by (rownum rn) 
   measures (cast (null as date ) days) 
   rules iterate (90) 
   ( 
      days [iteration_number] =  
       date '2014-01-01' + iteration_number 
   );



SQL> select * 
  2    from traffic_jams 
  3   order by jamdate; 

   ID ROAD  JAMDATE    JAMLENGTH 
----- ----- --------- ---------- 
    0 A-27  01-JAN-14         63 
   90 B-52  01-JAN-14         25 
    1 A-27  02-JAN-14         15 
   91 B-52  02-JAN-14         96 
    2 A-27  03-JAN-14         44 
   92 B-52  03-JAN-14         39 
   93 B-52  04-JAN-14         53 
    3 A-27  04-JAN-14          3 
   94 B-52  05-JAN-14         95 
...



select road 
      ,to_char (jamdate 
               ,'fmday' 
               ) weekday 
      ,avg (jamlength) avg_length 
  from traffic_jams 
 group by road 
         ,to_char (jamdate 
                  ,'fmday' 
                  );



ROAD  WEEKDAY              AVG_LENGTH 
----- -------------------- ---------- 
A-27  sunday               62.0769231 
A-27  monday               42.2307692 
A-27  tuesday                    48.5 
B-52  monday               41.8461538 
B-52  tuesday              47.6666667 
B-52  saturday             38.6923077 
A-27  friday               42.3846154 
B-52  wednesday            35.9230769 
A-27  saturday             46.4615385 
B-52  friday               60.3076923 
B-52  thursday             55.4615385 
B-52  sunday               50.4615385 
A-27  thursday                     48 
A-27  wednesday            46.5384615 

14 rows selected.



select road 
      ,to_char (jamdate 
               ,'fmday' 
               ,'nls_date_language=dutch' 
               ) weekday 
      ,avg (jamlength) avg_length 
  from traffic_jams 
 group by road 
         ,to_char (jamdate 
                  ,'fmday' 
                  ,'nls_date_language=dutch' 
                  );



ROAD  WEEKDAY                 AVG_LENGTH 
----- ----------------------- ---------- 
B-52  maandag                 41.8461538 
B-52  dinsdag                 47.6666667 
A-27  dinsdag                       48.5 
B-52  woensdag                35.9230769 
B-52  vrijdag                 60.3076923 
A-27  zaterdag                46.4615385 
A-27  zondag                  62.0769231 
B-52  donderdag               55.4615385 
B-52  zondag                  50.4615385 
A-27  donderdag                       48 
A-27  vrijdag                 42.3846154 
A-27  woensdag                46.5384615 
A-27  maandag                 42.2307692 
B-52  zaterdag                38.6923077 

14 rows selected.



SQL> select to_char (sysdate + rownum 
  2                 ,'fmday' 
  3                 ,'nls_date_language=slovenian' 
  4                 ) weekday 
  5    from dual 
  6  connect by level <= 7 
  7  / 

WEEKDAY 
---------------------------------------- 
sreda 
cetrtek 
petek 
sobota 
nedelja 
ponedeljek 
torek 

7 rows selected.



SQL> select road 
  2      ,jamdate 
  3      ,jamlength 
  4    from traffic_jams 
  5   where to_char (jamdate, 'fmday') = 'tuesday'; 

ROAD  JAMDATE   JAMLENGTH 
----- --------- --------- 
A-27  07-JAN-14        93 
A-27  14-JAN-14        48 
A-27  21-JAN-14        30 
A-27  28-JAN-14        34 
A-27  04-FEB-14        45 
A-27  11-FEB-14        59 
A-27  18-FEB-14        73 
A-27  25-FEB-14         2 
A-27  04-MAR-14        29 
A-27  11-MAR-14        94 
A-27  18-MAR-14         4 
A-27  25-MAR-14        71 
B-52  07-JAN-14        65 
B-52  14-JAN-14        97 
...



select road 
      ,jamdate 
      ,jamlength 
   from traffic_jams 
  where to_char (jamdate, 'fmday') = 'tuesday' 
model 
  partition by (road) 
  dimension by (jamdate) 
  measures (jamlength) 
  rules ( 
     jamlength [date '2014-06-10'] 
         = avg (jamlength) [any] 
  );

    

    



ROAD  JAMDATE    JAMLENGTH 
----- --------- ---------- 
B-52  07-JAN-14         65 
B-52  14-JAN-14         97 
B-52  21-JAN-14         61 
B-52  28-JAN-14         27 
B-52  04-FEB-14         47 
B-52  11-FEB-14         15 
B-52  18-FEB-14         26 
B-52  25-FEB-14         81 
B-52  04-MAR-14         38 
B-52  11-MAR-14         15 
B-52  18-MAR-14         27 
B-52  25-MAR-14         73 
B-52  10-JUN-14 47.6666667



A-27  07-JAN-14         93 
A-27  14-JAN-14         48 
A-27  21-JAN-14         30 
A-27  28-JAN-14         34 
A-27  04-FEB-14         45 
A-27  11-FEB-14         59 
A-27  18-FEB-14         73 
A-27  25-FEB-14          2 
A-27  04-MAR-14         29 
A-27  11-MAR-14         94 
A-27  18-MAR-14          4 
A-27  25-MAR-14         71 
A-27  10-JUN-14       48.5 

26 rows selected.



select road 
      ,jamdate 
      ,jamlength 
   from traffic_jams 
  where to_char (jamdate, 'fmday') = 'tuesday' 
model return updated rows 
  partition by (road) 
  dimension by (jamdate) 
  measures (jamlength) 
  rules ( 
     jamlength [date '2014-06-10'] 
         = avg (jamlength) [any] 
  );



ROAD  JAMDATE   JAMLENGTH 
----- --------- ---------- 
B-52  10-JUN-14 47.6666667 
A-27  10-JUN-14       48.5



select road 
      ,jamdate 
      ,weekday 
      ,jamlength 
   from traffic_jams 
model return updated rows 
  partition by (road) 
  dimension by (jamdate 
               ,to_char (jamdate, 'fmday') weekday) 
  measures (jamlength) 
  rules (jamlength [date '2014-06-02', 'monday'] 
               = avg (jamlength) [any, 'monday'] 
        ,jamlength [date '2014-06-03', 'tuesday'] 
               = avg (jamlength) [any, 'tuesday']     
        ,jamlength [date '2014-06-04', 'wednesday'] 
               = avg (jamlength) [any, 'wednesday']     
        ,jamlength [date '2014-06-05', 'thursday'] 
               = avg (jamlength) [any, 'thursday']     
        ,jamlength [date '2014-06-06', 'friday'] 
               = avg (jamlength) [any, 'friday']    
        ,jamlength [date '2014-06-07', 'saturday'] 
               = avg (jamlength) [any, 'saturday']     
        ,jamlength [date '2014-06-08', 'sunday'] 
               = avg (jamlength) [any, 'sunday']     
        )



jamlength [date '2014-06-02', 'monday'] 
      = avg (jamlength) [any, 'monday']



ROAD  JAMDATE   WEEKDAY           JAMLENGTH 
----- --------- ---------------- ---------- 
A-27  02-JUN-14 monday           42.2307692 
A-27  03-JUN-14 tuesday                48.5 
A-27  04-JUN-14 wednesday        46.5384615 
A-27  05-JUN-14 thursday                 48 
A-27  06-JUN-14 friday           42.3846154 
A-27  07-JUN-14 saturday         46.4615385 
A-27  08-JUN-14 sunday           62.0769231 
B-52  02-JUN-14 monday           41.8461538 
B-52  03-JUN-14 tuesday          47.6666667 
B-52  04-JUN-14 wednesday        35.9230769 
B-52  05-JUN-14 thursday         55.4615385 
B-52  06-JUN-14 friday           60.3076923 
B-52  07-JUN-14 saturday         38.6923077 
B-52  08-JUN-14 sunday           50.4615385 

14 rows selected.



select rownum rn 
      ,trunc (sysdate + 7, 'iw') + rownum - 1 
           next_week 
  from dual 
connect by level <= 7



       RN NEXT_WEEK 
---------- --------- 
         1 02-JUN-14 
         2 03-JUN-14 
         3 04-JUN-14 
         4 05-JUN-14 
         5 06-JUN-14 
         6 07-JUN-14 
         7 08-JUN-14 

7 rows selected.



...  
reference weekdays 
       on (select rownum rn 
                  ,trunc (sysdate + 7, 'iw') + rownum - 1 
                     next_week 
              from dual 
           connect by level <= 7 
          ) 
      dimension by (rn) 
      measures (next_week) 
...

Compare 
Excel 

Worksheets



... 
main result 
partition by (road) 
dimension by (jamdate, to_char (jamdate, 'fmday') dd) 
measures (jamlength) 
rules iterate (7)( 
   ... 
) 
... Repeat the Rule a Number of Times



... 
jamlength [ 
   weekdays.next_week [iteration_number + 1] 
   ,to_char (weekdays.next_week [iteration_number + 1], 'fmday')] 
  = avg (jamlength) 
    [any, to_char (weekdays.next_week [iteration_number + 1] 
                  , 'fmday') 
                ] 
...

Reference (“Worksheet”)

Iterate Built-In



select road 
      ,jamdate 
      ,to_char (jamdate, 'fmday') weekday 
      ,jamlength 
  from traffic_jams 
model return updated rows 
 reference weekdays 
       on (select rownum rn 
                  ,trunc (sysdate + 7, 'iw') + rownum - 1 
                    next_week 
              from dual 
           connect by level <= 7 
          ) 
      dimension by (rn) 
      measures (next_week) 
main result 
partition by (road) 
dimension by (jamdate, to_char (jamdate, 'fmday') dd) 
measures (jamlength) 
rules iterate (7)( 
     jamlength [weekdays.next_week [iteration_number + 1] 
          ,to_char (weekdays.next_week [iteration_number + 1], 'fmday') 
          ] = avg (jamlength) [any 
                           ,to_char (weekdays.next_week [iteration_number + 1] 
                           ,'fmday') 
                           ] 
 )



ROAD  JAMDATE   WEEKDAY           JAMLENGTH 
----- --------- ---------------- ---------- 
A-27  02-JUN-14 monday           42.2307692 
A-27  03-JUN-14 tuesday                48.5 
A-27  04-JUN-14 wednesday        46.5384615 
A-27  05-JUN-14 thursday                 48 
A-27  06-JUN-14 friday           42.3846154 
A-27  07-JUN-14 saturday         46.4615385 
A-27  08-JUN-14 sunday           62.0769231 
B-52  02-JUN-14 monday           41.8461538 
B-52  03-JUN-14 tuesday          47.6666667 
B-52  04-JUN-14 wednesday        35.9230769 
B-52  05-JUN-14 thursday         55.4615385 
B-52  06-JUN-14 friday           60.3076923 
B-52  07-JUN-14 saturday         38.6923077 
B-52  08-JUN-14 sunday           50.4615385 

14 rows selected.





Generate Rows
select r 
  from dual 
 model 
   dimension by (rownum rn) 
   measures (cast (null as number ) r) 
   rules iterate (7) 
   ( 
      r [iteration_number] = iteration_number 
   );



Generate Rows
select r 
  from dual 
 model 
   dimension by (rownum rn) 
   measures (cast (null as number ) r) 
   rules iterate (7) 
   ( 
      r [iteration_number] = iteration_number 
   );

    R 
----- 
    1 
    0 
    2 
    3 
    4 
    5 
    6



Generate Rows
select to_char (days, 'fmday') weekdays 
  from dual 
 model 
   dimension by (rownum rn) 
   measures (cast (null as date ) days) 
   rules iterate (7) 
   ( 
      days [iteration_number] = 
         date '2014-06-02' + iteration_number 
   )



Generate Rows
select to_char (days, 'fmday') weekdays 
  from dual 
 model 
   dimension by (rownum rn) 
   measures (cast (null as date ) days) 
   rules iterate (7) 
   ( 
      days [iteration_number] = 
         date '2014-06-02' + iteration_number 
   )

WEEKDAYS 
---------- 
tuesday 
monday 
wednesday 
thursday 
friday 
saturday 
sunday



select * 
  from dual 
  model 
  dimension by (rownum rn) 
  measures (cast (null as varchar2(2)) as letter) 
  rules iterate (26) ( 
    letter [iteration_number + 1]= chr(65 + iteration_number) 
  ) 
  order by letter



   RN  LE 
----- --- 
    1   A 
    2   B 
    3   C 
    4   D 
    5   E 
    6   F 
    7   G 
    8   H 
    9   I 
   10   J 
   11   K 
   12   L 
   13   M 
   14   N 
   15   O 
   16   P 
   17   Q 
   18   R 
   19   S 
   20   T 
   21   U 
   22   V 
   23   W 
   24   X 
   25   Y 
   26   Z 

26 rows selected.





select fibo 
  from dual 
  model 
  dimension by (rownum rn) 
  measures (cast (null as number) fibo) 
  rules ( 
     fibo [0] = 0 
    ,fibo [1] = 1 
    ,fibo [for rn from 2 to 10 increment 1] = 
         fibo[cv() - 1] + fibo [cv() - 2] 
  ) 
 order by rn 
/

      FIBO 
---------- 
         0 
         1 
         1 
         2 
         3 
         5 
         8 
        13 
        21 
        34 
        55







SQL> WITH ORD AS ( SELECT ROWNUM -1 XYZ FROM DUAL CONNECT BY ROWNUM<=100) 
  2  , XGEN AS ( 
  3    SELECT -2.2 + XYZ*0.031 CX, XYZ IX 
  4    FROM ORD) 
  5  , YGEN AS ( 
  6    SELECT -1.5 + XYZ*0.031 CY, XYZ IY 
  7    FROM ORD) 
  8  , Z AS ( 
  9    SELECT IX, IY,I 
 10    FROM XGEN, YGEN 
 11   MODEL PARTITION BY (IX, IY) 
 12         DIMENSION BY (0 I) 
 13         MEASURES (CX, CY 
 14          , CX X 
 15          , CY Y ) 
 16         IGNORE NAV 
 17         RULES ITERATE (100) 
 18          UNTIL (X[ITERATION_NUMBER] * X[ITERATION_NUMBER] + 
 19         Y[ITERATION_NUMBER] * Y[ITERATION_NUMBER] > 16) ( 
 20    CX[ITERATION_NUMBER] = CX[CV()]+CX[CV()-1] 
 21         , CY[ITERATION_NUMBER] = CY[CV()]+CY[CV()-1] 
 22         , X[ITERATION_NUMBER] = CX[CV()]+X[CV()-1]*X[CV()-1]-Y[CV()-1]*Y[CV()-1] 
 23         , Y[ITERATION_NUMBER] = CY[CV()]+Y[CV()-1]*X[CV()-1]*2 
 24         ) 
 25  ) 
 26  SELECT   string 
 27  FROM 
 28  (SELECT   IY,IX, 







SQL> var s varchar2(81) 
SQL>  
SQL>  
SQL> exec :s := '   56 2  63       2   37 5   173327  14 1  9   6   7     2 38183   ' 

PL/SQL procedure successfully completed.



SQL> select substr( s, ( rownum - 1 ) * 9 + 1, 9 ) sudoku 
  2  from ( select x, s 
  3  from ( select :s s 
  4       from dual 
  5     ) 
  6    model 
  7    reference xxx on 
  8      ( select i, j, r 
  9        from dual 
 10        model 
 11          dimension by ( 1 i, 1 j ) 
 12          measures ( 1 x, 1 y, 1 r ) 
 13          rules 
 14     ( x[for i from 1 to 81 increment 1, 1] = trunc( ( cv(i) - 1 ) / 9 ) * 9 
 15     , y[for i from 1 to 81 increment 1, 1] = mod( cv(i) - 1, 9 ) + 1 
 16     , r[for i from 1 to 81 increment 1, for j from 1 to 8 increment 1] = case when 
x[ cv(i), 1 ] + cv(j) < cv(i) 
 17             then x[ cv(i), 1 ] + cv(j) 
 18             else x[ cv(i), 1 ] + cv(j) + 1 
 19                  end 
 20     , r[for i from 1 to 81 increment 1, for j from 9 to 16 increment 1] = case when 
y[ cv(i), 1 ] + ( cv(j) - 9 ) * 9 < cv(i) 
 21              then y[ cv(i), 1 ] + ( cv(j) - 9 ) * 9 
 22              else y[ cv(i), 1 ] + ( cv(j) - 8 ) * 9 
 23                   end 
 24     , r[for i from 1 to 81 increment 1, 17] = case mod( x[ cv(i), 1 ] / 9, 3 ) 
 25              when 0 then x[ cv(i), 1 ] + 9 
 26              when 1 then x[ cv(i), 1 ] - 9 



SUDOKU 
------------------------------------ 
174563829 
263897514 
598214637 
956482173 
327651498 
481739256 
612378945 
745926381 
839145762 

9 rows selected.



Final Thoughts



Is it worth 
getting out of bed for?



es! for certain Use Cases



Does it get easier over time?



Does it get easier over time?









match_recognize

Example by Stewart Ashton 
http://stewashton.wordpress.com/



STUDY_SITE   CNT 
---------- ---------- 
      1001  3407 
      1002  4323 
      1004  1623 
      1008  1991 
      1011   885 
      1012 11597 
      1014  1989 
      1015  5282 
      1017  2841 
      1018  5183 
      1020  6176 
      1022  2784 
      1023 25865 
      1024  3734 
      1026   137 
      1028  6005 
      1029    76 
      1031  4599 
      1032  1989 
      1034  3427 
      1036   879 
      1038  6485 
      1039     3 
      1040  1105 
      1041  6460 
      1042   968 
      1044   471 
      1045  3360

Divide in Groups with total CNT <= 65000



STUDY_SITE   CNT 
---------- ---------- 
      1001  3407 
      1002  4323 
      1004  1623 
      1008  1991 
      1011   885 
      1012 11597 
      1014  1989 
      1015  5282 
      1017  2841 
      1018  5183 
      1020  6176 
      1022  2784 
      1023 25865 
      1024  3734 
      1026   137 
      1028  6005 
      1029    76 
      1031  4599 
      1032  1989 
      1034  3427 
      1036   879 
      1038  6485 
      1039     3 
      1040  1105 
      1041  6460 
      1042   968 
      1044   471 
      1045  3360

FIRST_SITE  LAST_SITE    SUM_CNT 
---------- ---------- ---------- 
      1001       1022      48081 
      1023       1044      62203 
      1045       1045        3360



SQL> select s first_site 
  2      ,max(e) last_site 
  3      ,max(sm) sum_cnt 
  4    from ( 
  5    select s, e, cnt, sm from t 
  6    model 
  7       dimension by (row_number() over (order by study_site) rn) 
  8    measures (study_site s, study_site e, cnt, cnt sm) 
  9    rules ( 
 10      sm[ rn  > 1] = 
 11        case when sm[cv() - 1] + cnt[cv()] > 65000 or cnt[cv()] > 65000 
 12          then cnt[cv()] 
 13        else sm[cv() - 1] + cnt[cv()] 
 14        end, 
 15      s[ rn  > 1] = 
 16        case when sm[cv() - 1] + cnt[cv()] > 65000 or cnt[cv()] > 65000 
 17          then s[cv()] 
 18        else s[cv() - 1] 
 19        end 
 20    ) 
 21  ) 
 22  group by s;

FIRST_SITE  LAST_SITE    SUM_CNT 
---------- ---------- ---------- 
      1001       1022      48081 
      1023       1044      62203 
      1045       1045        3360



SQL> select * 
  2    from t 
  3    match_recognize ( 
  4    order by study_site 
  5    measures 
  6      first(study_site) first_site 
  7     ,last(study_site)  last_site 
  8     ,sum(cnt)          sum_cnt 
  9    pattern (a+) 
 10    define a as sum(cnt) <= 65000 
 11  );

FIRST_SITE  LAST_SITE    SUM_CNT 
---------- ---------- ---------- 
      1001       1022      48081 
      1023       1044      62203 
      1045       1045        3360



Learn about 
MATCH_RECOGNIZE 

!!!!

Sorry that I lied…
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