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Stuff

youtube bit.ly/youtube-connor

blog bit.ly/blog-connor

twitter bit.ly/twitter-connor

400+ posts mainly on database & development

250 technical videos, new uploads every week

rants and raves on tech and the world :-)
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etc...

facebook bit.ly/facebook-connor

linkedin bit.ly/linkedin-connor

instagram bit.ly/instagram-connor

slideshare bit.ly/slideshare-connor
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200 hours free access so far
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Pattern Matching

Connor McDonald
Database Advocate
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SQL> lots and lots and lots of code :-)
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classical problem
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SQL> select deptno, ename

2  from   emp

3  order by 1,2;

DEPTNO ENAME

---------- ----------

10 CLARK

10 KING

10 MILLER

20 ADAMS

20 FORD

20 JONES

20 SCOTT

20 SMITH

30 ALLEN

30 BLAKE

30 JAMES

30 MARTIN

30 TURNER

30 WARD

13
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DEPTNO MEMBERS

---------- -------------------------------------

10 CLARK,KING,MILLER

20 SMITH,JONES,SCOTT,ADAMS,FORD

30 ALLEN,WARD,MARTIN,BLAKE,TURNER,JAMES
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how we used to do it

15
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SQL> select deptno , rtrim(ename,',') enames

2  from ( select deptno,ename,rn

3         from emp

4         model

5         partition by (deptno)

6         dimension by (

7            row_number() over

8             (partition by deptno order by ename) rn

9               )

10         measures (cast(ename as varchar2(40)) ename)

11         rules

12         ( ename[any]

13             order by rn desc = ename[cv()]||','||ename[cv()+1])

14         )

15   where rn = 1

16   order by deptno;

DEPTNO ENAMES

---------- ----------------------------------------

10 CLARK,KING,MILLER

20 ADAMS,FORD,JONES,SCOTT,SMITH

30 ALLEN,BLAKE,JAMES,MARTIN,TURNER,WARD

16
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SQL> select deptno,

2         substr(max(sys_connect_by_path(ename, ',')), 2) members

3  from (select deptno, ename,

4               row_number ()

5                   over (partition by deptno order by empno) rn

6        from emp)

7  start with rn = 1

8  connect by prior rn = rn - 1

9  and prior deptno = deptno

10  group by deptno

11  /

DEPTNO MEMBERS

---------- ---------------------------------------------------------

30 ALLEN,WARD,MARTIN,BLAKE,TURNER,JAMES

20 SMITH,JONES,SCOTT,ADAMS,FORD

10 CLARK,KING,MILLER

17
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SQL> select deptno,

2     xmltransform

3     ( sys_xmlagg

4        ( sys_xmlgen(ename)

5        ),

6       xmltype

7       (

8         '<?xml version="1.0"?><xsl:stylesheet version="1.0"

9           xmlns:xsl="http://www.w3.org/1999/XSL/Transform">

10            <xsl:template match="/">

11              <xsl:for-each select="/ROWSET/ENAME">

12                <xsl:value-of select="text()"/>,</xsl:for-each>

13            </xsl:template>

14          </xsl:stylesheet>'

15       )

16    ).getstringval() members

17  from emp

18  group by deptno;

DEPTNO MEMBERS

---------- --------------------------------------------------------

10 CLARK,MILLER,KING,

20 SMITH,FORD,ADAMS,SCOTT,JONES,

30 ALLEN,JAMES,TURNER,BLAKE,MARTIN,WARD,

18

17

18



3/26/2019

10

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

SQL> create or replace type string_agg_type as object

2  (

3     total varchar2(4000),

4  

5     static function

6          ODCIAggregateInitialize(sctx IN OUT string_agg_type )

7          return number,

8  

9     member function

10          ODCIAggregateIterate(self IN OUT string_agg_type ,

11                               value IN varchar2 )

12          return number,

13  

14     member function

15          ODCIAggregateTerminate(self IN string_agg_type,

16                                 returnValue OUT  varchar2,

17                                 flags IN number)

18          return number,

19  

20     member function

21          ODCIAggregateMerge(self IN OUT string_agg_type,

22                             ctx2 IN string_agg_type)

23          return number

24  );

25  /

19
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SQL> select deptno,

2         listagg( ename, ',')

3              within group (order by empno) members

4  from   emp

5  group  by deptno;

DEPTNO MEMBERS

---------- -----------------------------------------

10 CLARK,KING,MILLER

20 SMITH,JONES,SCOTT,ADAMS,FORD

30 ALLEN,WARD,MARTIN,BLAKE,TURNER,JAMES

21

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

question

solution
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SQL> select deptno,

2         listagg( ename, ',')

3              within group (order by empno) members

4  from   emp

5  group  by deptno;
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still challenges
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example

25
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CX
27
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"I want to reward active customers…
If their transaction volume grows by 20% in a day, 

or grows by 10% for 2 consecutive days, 
then show me their details"

28

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

SQL> select * from cust_summary

2  order by 1,2;

CUSTOMER                       DTE          TXN_CNT

------------------------------ --------- ----------

Gerald Jones                   06-FEB-17        100

Gerald Jones                   07-FEB-17        130

Gerald Jones                   08-FEB-17        145

Gerald Jones                   09-FEB-17        200

Gerald Jones                   10-FEB-17        225

Gerald Jones                   11-FEB-17        255

Gerald Jones                   12-FEB-17        285

Gerald Jones                   13-FEB-17        315

John Smith                     01-FEB-17        100

John Smith                     02-FEB-17        103

John Smith                     03-FEB-17        116

John Smith                     04-FEB-17        129

John Smith                     05-FEB-17        142

Sue Brown                      06-FEB-17         50

Sue Brown                      07-FEB-17         53

Sue Brown                      08-FEB-17         72

...

29

29
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SQL> select * from cust_summary

2  order by 1,2;

CUSTOMER                       DTE          TXN_CNT

------------------------------ --------- ----------

Gerald Jones                   06-FEB-17        100

Gerald Jones                   07-FEB-17        130

Gerald Jones                   08-FEB-17        145

Gerald Jones                   09-FEB-17        200

Gerald Jones                   10-FEB-17        225

Gerald Jones                   11-FEB-17        255

Gerald Jones                   12-FEB-17        285

Gerald Jones                   13-FEB-17        315

John Smith                     01-FEB-17        100

John Smith                     02-FEB-17        103

John Smith                     03-FEB-17        116

John Smith                     04-FEB-17        129

John Smith                     05-FEB-17        142

Sue Brown                      06-FEB-17         50

Sue Brown                      07-FEB-17         53

Sue Brown                      08-FEB-17         72

...

29

20% in a day

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

SQL> select * from cust_summary

2  order by 1,2;

CUSTOMER                       DTE          TXN_CNT

------------------------------ --------- ----------

Gerald Jones                   06-FEB-17        100

Gerald Jones                   07-FEB-17        130

Gerald Jones                   08-FEB-17        145

Gerald Jones                   09-FEB-17        200

Gerald Jones                   10-FEB-17        225

Gerald Jones                   11-FEB-17        255

Gerald Jones                   12-FEB-17        285

Gerald Jones                   13-FEB-17        315

John Smith                     01-FEB-17        100

John Smith                     02-FEB-17        103

John Smith                     03-FEB-17        116

John Smith                     04-FEB-17        129

John Smith                     05-FEB-17        142

Sue Brown                      06-FEB-17         50

Sue Brown                      07-FEB-17         53

Sue Brown                      08-FEB-17         72

...

29

20% in a day

31
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SQL> select * from cust_summary

2  order by 1,2;

CUSTOMER                       DTE          TXN_CNT

------------------------------ --------- ----------

Gerald Jones                   06-FEB-17        100

Gerald Jones                   07-FEB-17        130

Gerald Jones                   08-FEB-17        145

Gerald Jones                   09-FEB-17        200

Gerald Jones                   10-FEB-17        225

Gerald Jones                   11-FEB-17        255

Gerald Jones                   12-FEB-17        285

Gerald Jones                   13-FEB-17        315

John Smith                     01-FEB-17        100

John Smith                     02-FEB-17        103

John Smith                     03-FEB-17        116

John Smith                     04-FEB-17        129

John Smith                     05-FEB-17        142

Sue Brown                      06-FEB-17         50

Sue Brown                      07-FEB-17         53

Sue Brown                      08-FEB-17         72

...

29

10% each day 
over 2 days
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analytics

31
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"I want to reward active customers…
If their transaction volume grows by 20% in a day, 

or grows by 10% for 2 consecutive days, 
then show me the details"

32

35

36



3/26/2019

19

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

"I want to reward active customers…
If their transaction volume grows by 20% in a day, 

or grows by 10% for 2 consecutive days, 
then show me the details"

32
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SQL> select customer, dte, cumu_txns, next_txn, next_txn - cumu_txns daily_txn

2   from (

3    select customer, dte, cumu_txns

4         , lead(cumu_txns) over (

5              partition by customer order by dte

6           ) next_txn

7      from cust_summary

8  );

CUSTOMER                       DTE        CUMU_TXNS   NEXT_TXN  DAILY_TXN

------------------------------ --------- ---------- ---------- ----------

Gerald Jones                   06-FEB-17        100        130         30

Gerald Jones                   07-FEB-17        130        145         15

Gerald Jones                   08-FEB-17        145        200         55

Gerald Jones                   09-FEB-17        200        225         25

Gerald Jones                   10-FEB-17        225        255         30

33
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"I want to reward active customers…
If their transaction volume grows by 20% in a day, 

or grows by 10% for 2 consecutive days, 
then show me the details"

34
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SQL> select customer, dte, cumu_txns, next_txn, next_txn - cumu_txns daily_txn

2                , case

3                     when next_txn >= cumu_txns * 1.20 then 'FAST'

4                     when next_txn >= cumu_txns * 1.10 then 'SLOW'

5                  end growth_class

6             from (

7              select customer, dte, cumu_txns

8                   , lead(cumu_txns) over (

9                        partition by customer order by dte

10                     ) next_txn

11                from cust_summary

12            );

CUSTOMER                       DTE        CUMU_TXNS   NEXT_TXN  DAILY_TXN GROWTH_CLASS

------------------------------ --------- ---------- ---------- ---------- ------------

Gerald Jones                   06-FEB-17        100        130         30 FAST

Gerald Jones                   07-FEB-17        130        145         15 SLOW

Gerald Jones                   08-FEB-17        145        200         55 FAST

Gerald Jones                   09-FEB-17        200        225         25 SLOW

Gerald Jones                   10-FEB-17        225        255         30 SLOW

Gerald Jones                   11-FEB-17        255        285         30 SLOW

Gerald Jones                   12-FEB-17        285        315         30 SLOW
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"I want to reward active customers…
If their transaction volume grows by 20% in a day, 

or grows by 10% for 2 consecutive days, 
then show me the details"

36
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SQL> select customer, growth_class, dte, cumu_txns, next_txn, daily_txn

2       , case

3            when growth_class is not null and

4                 ( lag(growth_class) over (

5                      partition by customer order by dte

6                   ) is null

7                   or

8                   lag(growth_class) over (

9                      partition by customer order by dte

10                   ) != growth_class

11                 )

12            then dte

13         end growthstartdate

14    from (

15     select customer, dte, cumu_txns, next_txn, next_txn - cumu_txns daily_txn

16          , case

17               when next_txn >= cumu_txns * 1.20 then 'FAST'

18               when next_txn >= cumu_txns * 1.10 then 'SLOW'

19            end growth_class

20       from (

21        select customer, dte, cumu_txns

22             , lead(cumu_txns) over (

23                  partition by customer order by dte

24               ) next_txn

25          from cust_summary

26      )  )

37
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SQL> select customer, growth_class, dte, cumu_txns, next_txn, daily_txn

2      , last_value(growthstartdate ignore nulls) over (

3           partition by customer, growth_class order by dte

4           rows between unbounded preceding and current row

5        ) startdate

6   from (

7    select customer, growth_class, dte, cumu_txns, next_txn, daily_txn

8         , case

9              when growth_class is not null and

10               ( lag(growth_class) over (

11                    partition by customer order by dte ) is null or

12                 lag(growth_class) over (

13                    partition by customer order by dte

14                 ) != growth_class )

15              then dte

16           end growthstartdate

17      from (

18       select customer, dte, cumu_txns, next_txn, next_txn - cumu_txns daily_txn

19            , case when next_txn >= cumu_txns * 1.20 then 'FAST'

20                   when next_txn >= cumu_txns * 1.10 then 'SLOW'

21              end growth_class

22              from (

23          select customer, dte, cumu_txns

24               , lead(cumu_txns) over (partition by customer order by dte

25                 ) next_txn

26            from cust_summary

27        )  ) )

28  where growth_class is not null

38
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SQL> select customer, growth_class, startdate

2       , min(cumu_txns) keep (dense_rank first order by dte) start_txn

3       , max(dte) enddate

4       , max(next_txn) keep (dense_rank last order by dte) end_txn

5       , avg(daily_txn) avg_daily_txn

6    from (

7     select customer, growth_class, dte, cumu_txns, next_txn, daily_txn

8          , last_value(growthstartdate ignore nulls) over (

9               partition by customer, growth_class order by dte

10               rows between unbounded preceding and current row

11            ) startdate

12       from (

13        select customer, growth_class, dte, cumu_txns, next_txn, daily_txn

14             , case when growth_class is not null and

15                       ( lag(growth_class) over (partition by customer order by dte) is null or

16                         lag(growth_class) over (partition by customer order by dte) != growth_class )

17                  then dte end growthstartdate

18          from (

19           select customer, dte, cumu_txns, next_txn, next_txn - cumu_txns daily_txn

20                , case

21                     when next_txn >= cumu_txns * 1.20 then 'FAST'

22                     when next_txn >= cumu_txns * 1.10 then 'SLOW'

23                  end growth_class

24             from (

25              select customer, dte, cumu_txns

26                   , lead(cumu_txns) over (

27                        partition by customer order by dte

28                     ) next_txn

29                from cust_summary

30            )  )   )

31      where growth_class is not null     )

32  group by customer, growth_class, startdate

33  having count(*) >=    case growth_class when 'FAST' then 1 when 'SLOW' then 2 end

34   order by customer, startdate;
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CUSTOMER            GROWTH_CLASS     STARTDATE  START_TXN    END_TXN AVG_DAILY_TXN

------------------- ---------------- --------- ---------- ---------- -------------

Gerald Jones        FAST             06-FEB-17        100        130            30

Gerald Jones        FAST             08-FEB-17        145        200            55

Gerald Jones        SLOW             09-FEB-17        200        315         28.75

John Smith          SLOW             02-FEB-17        103        160         14.25

John Smith          FAST             07-FEB-17        165        210            45

Sue Brown           FAST             07-FEB-17         53         97            22

40
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easy!
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"W   T   F  ?!?"
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analytics are about computation
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users interested in patterns
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question

solution
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need a syntax ...
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... to describe patterns
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SQL> select customer, growth_class, startdate, start_txn, 

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13     one row per match  after match skip past last row

14     pattern (  fast+ | slow{2,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;

48
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SQL> select customer, growth_class, startdate, start_txn, 

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13     one row per match  after match skip past last row

14     pattern (  fast+ | slow{2,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;

48
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SQL> select customer, growth_class, startdate, start_txn, 

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13     one row per match  after match skip past last row

14     pattern (  fast+ | slow{2,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;

48
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SQL> select customer, growth_class, startdate, start_txn, 

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13     one row per match  after match skip past last row

14     pattern (  fast+ | slow{2,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;

48
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SQL> select customer, growth_class, startdate, start_txn, 

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13     one row per match  after match skip past last row

14     pattern (  fast+ | slow{2,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;

48
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SQL> select customer, growth_class, startdate, start_txn, 

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13     one row per match  after match skip past last row

14     pattern (  fast+ | slow{2,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;

48
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CUSTOMER            STARTDATE  START_TXN    END_TXN AVG_DAILY_TXN

------------------- --------- ---------- ---------- -------------

Gerald Jones        06-FEB-17        100        130            30

Gerald Jones        08-FEB-17        145        200            55

Gerald Jones        09-FEB-17        200        315         28.75

John Smith          02-FEB-17        103        160         14.25

John Smith          07-FEB-17        165        210            45

Sue Brown           07-FEB-17         53         97            22
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SQL> select customer, growth_class, startdate, start_txn, 

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13 one row per match after match skip past last row

14     pattern (  fast+ | slow{2,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;

50
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SQL> select customer, growth_class, startdate, start_txn, 

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13 one row per match after match skip past last row

14     pattern (  fast+ | slow{2,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;

50
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CUSTOMER            GROWTH_CLASS     STARTDATE  START_TXN    END_TXN AVG_DAILY_TXN

------------------- ---------------- --------- ---------- ---------- -------------

Gerald Jones        FAST             06-FEB-17        100        130            30

Gerald Jones        FAST             08-FEB-17        145        200            55

Gerald Jones        SLOW             09-FEB-17        200        315         28.75

John Smith          SLOW             02-FEB-17        103        160         14.25

John Smith          FAST             07-FEB-17        165        210            45

Sue Brown           FAST             07-FEB-17         53         97            22
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done !

52
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"W   T   F "
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"Hello World" pattern match

54
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SQL> select * from t;

X

----------

1

2

3

5

6

10

11

16

17

9

19

21

30

55

find odd numbers

X

----------

1

3

5

11

17

9

19

21

65

66
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SQL> select x,

2         case when mod(x,2) = 1 then 'Odd' end odd

3  from   t;

X ODD

---------- ---

1 Odd

2

3 Odd

5 Odd

6

10

11 Odd

16

17 Odd

9 Odd

19 Odd

21 Odd

30

56
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SQL> select x,

2         case when mod(x,2) = 1 then 'Odd' end odd

3  from   t

4  where  mod(x,2) = 1;

X ODD

---------- ---

1 Odd

3 Odd

5 Odd

11 Odd

17 Odd

9 Odd

19 Odd

21 Odd

57

67

68
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"Er...pattern matching talk?"
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SQL> select x,

2         case when mod(x,2) = 1 then 'Odd' end odd

3  from   t

4  where  mod(x,2) = 1;

X ODD

---------- ---

1 Odd

3 Odd

5 Odd

11 Odd

17 Odd

9 Odd

19 Odd

21 Odd

59

define a variable

pattern = rule using that variable

69
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SQL> select *

2  from   t

7  );

60
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SQL> select *

2  from   t

3  match_recognize (

4     all rows per match

7  );

60
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SQL> select *

2  from   t

3  match_recognize (

4     all rows per match

5     pattern ( odd )

6     define odd as mod(x,2) = 1

7  );

X ODD

---------- ---

1 Odd

3 Odd

5 Odd

11 Odd

17 Odd

9 Odd

19 Odd

21 Odd

60

define a variable

pattern = rule using that variable
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"But.......... WHY?"
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SQL> select * from t;

X

----------

1

2

3

5

6

10

11

16

17

9

19

21

30

62

find consecutive odd numbers
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SQL> select * from t;

X

----------

1

2

3

5

6

10

11

16

17

9

19

21

30

62

find consecutive odd numbers

order by x;

75

76



3/26/2019

39

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

SQL> select * from t;

X

----------

1

2

3

5

6

10

11

16

17

9

19

21

30

62

find consecutive odd numbers

order by x;

X

----------

1

2

3

5

6

9

10

11

16

17

19

21

30
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SQL> select *

2  from   t

3  match_recognize (

5     all rows per match

7     define odd as mod(x,2) = 1

8  );

63
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

7     define odd as mod(x,2) = 1

8  );

63
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( odd odd )

7     define odd as mod(x,2) = 1

8  );

63

79
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( odd odd )

7     define odd as mod(x,2) = 1

8  );

X

----------

3

5

17

19

63
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( odd odd )

7     define odd as mod(x,2) = 1

8  );

X

----------

3

5

17

19

63

X

----------

1

2

3

5

6

9

10

11

16

17

19

21

30

?

81

82
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SQL> select * from t order by x;

X

----------

1

2

3

5

6

9

10

11

16

17

19

21

30

64

find contiguous numbers
and show the range

LO         HI

---------- ----------

1          3

5          6

9         11

16         17

19         19

21         21

30         30
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

8  );

65
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

7     define contig as x = prev(x) + 1

8  );

65
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( contig* )

7     define contig as x = prev(x) + 1

8  );

65

85
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( contig* )

7     define contig as x = prev(x) + 1

8  );

65

regular expression style format
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"If you have a text parsing problem, 
you can use regular expressions…

66
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"If you have a text parsing problem, 
you can use regular expressions…

… now you have two problems"

- anon

66
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( contig* )

7     define contig as x = prev(x) + 1

8  );

67
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( contig* )

7     define contig as x = prev(x) + 1

8  );

X

----------

1

2

3

5

6

9

10

11

16

17

19

21

30

67
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( contig+ )

7     define contig as x = prev(x) + 1

8  );

X

----------

2

3

6

10

11

17

69

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( contig+ )

7     define contig as x = prev(x) + 1

8  );

X

----------

2

3

6

10

11

17

69

93

94
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( contig+ )

7     define contig as x = prev(x) + 1

8  );

X

----------

2

3

6

10

11

17

69

1  2  3

5  6

9  10 11

16 17
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( contig+ )

7     define contig as x = prev(x) + 1

8  );

X

----------

2

3

6

10

11

17

69

1  2  3

5  6

9  10 11

16 17

95
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( starting_row contig* )

7     define

8       contig as x = prev(x) + 1,

9       starting_row as 1=1

10  );

70
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( starting_row contig* )

7     define

8       contig as x = prev(x) + 1,

9       starting_row as 1=1

10  );

71

"... followed by zero or more
contiguous values"

"every row is the potentially the 
start of a contiguous sequence…"

97
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( starting_row contig* )

7     define

8       contig as x = prev(x) + 1,

9       starting_row as 1=1

10  );

72
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( starting_row contig* )

7     define

8       contig as x = prev(x) + 1,

9       starting_row as 1=1

10  );

72
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SQL> select *

2  from   t

3  match_recognize (

4     order by x

5     all rows per match

6     pattern ( starting_row contig* )

7     define contig as x = prev(x) + 1 );

X

----------

1

2

3

5

6

9

10

11

16

17

19

21

30

73
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measures

74

what we want to see

101
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SQL> select * from  t

2  match_recognize ( order by x

6     all rows per match

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

X         LO         HI

---------- ---------- ----------

1          1          1

2          1          2

3          1          3

5          5          5

6          5          6

9          9          9

10          9         10

11          9         11

16         16         16

17         16         17

19         19         19

21         21         21

30         30         30

75
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        first(x) lo

5      , last(x)  hi

6     all rows per match

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

X         LO         HI

---------- ---------- ----------

1          1          1

2          1          2

3          1          3

5          5          5

6          5          6

9          9          9

10          9         10

11          9         11

16         16         16

17         16         17

19         19         19

21         21         21

30         30         30

75
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        first(x) lo

5      , last(x)  hi

6     all rows per match

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

X         LO         HI

---------- ---------- ----------

1          1          1

2          1          2

3          1          3

5          5          5

6          5          6

9          9          9

10          9         10

11          9         11

16         16         16

17         16         17

19         19         19

21         21         21

30         30         30

75
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        first(x) lo

5      , last(x)  hi

6     all rows per match

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

X         LO         HI

---------- ---------- ----------

1          1          1

2          1          2

3          1          3

5          5          5

6          5          6

9          9          9

10          9         10

11          9         11

16         16         16

17         16         17

19         19         19

21         21         21

30         30         30

75

105
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"I just want THOSE rows...
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"... not ALL of the rows"

107
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        first(x) lo

5      , last(x)  hi

6     all rows per match

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

78
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        first(x) lo

5      , last(x)  hi

6     all rows per match

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

78

6     one row per match

109
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        first(x) lo

5      , last(x)  hi

6     all rows per match

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

LO         HI

---------- ----------

1          3

5          6

9         11

16         17

19         19

21         21

30         30

78

6     one row per match
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        first(x) lo

5      , last(x)  hi

6

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

LO         HI

---------- ----------

1          3          

5          6          

9         11          

16         17         

19         19          

21         21          

30         30          

79

one row per match = default

6     one row per match

111

112
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        first(x) lo

5      , last(x)  hi

6

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

LO         HI

---------- ----------

1          3          

5          6          

9         11          

16         17         

19         19          

21         21          

30         30          

79

one row per match = default
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        first(x) lo

5      , last(x)  hi

6      , count(*) range

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

LO         HI      RANGE

---------- ---------- ----------

1          3          3

5          6          2

9         11          3

16         17         2

19         19          1

21         21          1

30         30          1

80
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        first(x) lo

5      , last(x)  hi

6      , count(*) range

7     pattern ( starting_row contig* )

8     define contig as x = prev(x) + 1 );

LO         HI      RANGE

---------- ---------- ----------

1          3          3

5          6          2

9         11          3

16         17         2

19         19          1

21         21          1

30         30          1

80

Copyright © 2018, Oracle and/or its affiliates. All rights reserved.  

"That's not a normal COUNT(*)"

115

116



3/26/2019

59

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

keywords

82
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10      

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

X         LO         HI        PRV        NXT      RANGE   CONTIG_X CONTIG_COUNT

---------- ---------- ---------- ---------- ---------- ---------- ---------- ------------

3          1          3          2          5          3          3            2

6          5          6          5          9          2          6            1

11          9         11         10         16          3         11            2

17         16         17         16         19          2         17            1

19         19         19         17         21          1                       0

21         21         21         19         30          1                       0 

30         30         30         21                     1                       0

83

include the column / expression

117
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10      

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

X         LO         HI        PRV        NXT      RANGE   CONTIG_X CONTIG_COUNT

---------- ---------- ---------- ---------- ---------- ---------- ---------- ------------

3          1          3          2          5          3          3            2

6          5          6          5          9          2          6            1

11          9         11         10         16          3         11            2

17         16         17         16         19          2         17            1

19         19         19         17         21          1                       0

21         21         21         19         30          1                       0 

30         30         30         21                     1                       0

84

value from first row in match
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10      

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

X         LO         HI        PRV        NXT      RANGE   CONTIG_X CONTIG_COUNT

---------- ---------- ---------- ---------- ---------- ---------- ---------- ------------

3          1          3          2          5          3          3            2

6          5          6          5          9          2          6            1

11          9         11         10         16          3         11            2

17         16         17         16         19          2         17            1

19         19         19         17         21          1                       0

21         21         21         19         30          1                       0 

30         30         30         21                     1                       0

85

value from last row in match
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10      

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

X         LO         HI        PRV        NXT      RANGE   CONTIG_X CONTIG_COUNT

---------- ---------- ---------- ---------- ---------- ---------- ---------- ------------

3          1          3          2          5          3          3            2

6          5          6          5          9          2          6            1

11          9         11         10         16          3         11            2

17         16         17         16         19          2         17            1

19         19         19         17         21          1                       0

21         21         21         19         30          1                       0 

30         30         30         21                     1                       0

86

value from previous referred row 
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10      

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

X         LO         HI        PRV        NXT      RANGE   CONTIG_X CONTIG_COUNT

---------- ---------- ---------- ---------- ---------- ---------- ---------- ------------

3          1          3          2          5          3          3            2

6          5          6          5          9          2          6            1

11          9         11         10         16          3         11            2

17         16         17         16         19          2         17            1

19         19         19         17         21          1                       0

21         21         21         19         30          1                       0 

30         30         30         21                     1                       0
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value from next referred row
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10      

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

X         LO         HI        PRV        NXT      RANGE   CONTIG_X CONTIG_COUNT

---------- ---------- ---------- ---------- ---------- ---------- ---------- ------------

3          1          3          2          5          3          3            2

6          5          6          5          9          2          6            1

11          9         11         10         16          3         11            2

17         16         17         16         19          2         17            1

19         19         19         17         21          1                       0

21         21         21         19         30          1                       0 

30         30         30         21                     1                       0

88

count of rows in the match
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

X         LO         HI        PRV        NXT      RANGE   CONTIG_X CONTIG_COUNT

---------- ---------- ---------- ---------- ---------- ---------- ---------- ------------

3          1          3          2          5          3          3            2

6          5          6          5          9          2          6            1

11          9         11         10         16          3         11            2

17         16         17         16         19          2         17            1

19         19         19         17         21          1                       0

21         21         21         19         30          1                       0 

30         30         30         21                     1                       0
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last encountered row in 'contig'
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

X         LO         HI        PRV        NXT      RANGE   CONTIG_X CONTIG_COUNT

---------- ---------- ---------- ---------- ---------- ---------- ---------- ------------

3          1          3          2          5          3          3            2

6          5          6          5          9          2          6            1

11          9         11         10         16          3         11            2

17         16         17         16         19          2         17            1

19         19         19         17         21          1                       0

21         21         21         19         30          1                       0 

30         30         30         21                     1                       0
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count of 'contig' rows
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but :-)
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one row per match | all rows per match

92
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     ONE ROW PER MATCH

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

93

X "PATTERN" LAST(X)

---- --------- -------

1 1-1             3    

2 1-2             3

3 1-3             3

5 5-5             5
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     ONE ROW PER MATCH

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

93

X "PATTERN" LAST(X)

---- --------- -------

1 1-1             3    

2 1-2             3

3 1-3             3

5 5-5             5
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     ALL ROWS PER MATCH

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

94
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     ALL ROWS PER MATCH

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

94

X "PATTERN" LAST(X)   FIN

---- --------- ------- ----

1 1-1             1     3
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     ALL ROWS PER MATCH

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

94

X "PATTERN" LAST(X)   FIN

---- --------- ------- ----

1 1-1             1     3

2 1-2             2     3
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     ALL ROWS PER MATCH

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

94

X "PATTERN" LAST(X)   FIN

---- --------- ------- ----

1 1-1             1     3

2 1-2             2     3

3 1-3             3     3

5 5-5             5 6
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     ALL ROWS PER MATCH

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

94

X "PATTERN" LAST(X)   FIN

---- --------- ------- ----

1 1-1             1     3

2 1-2             2     3

3 1-3             3     3

5 5-5             5 6

, final last(x) fin
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     ALL ROWS PER MATCH

13     pattern ( starting_row contig* )

14     define contig as x = prev(x) + 1

15     );

94

X "PATTERN" LAST(X)   FIN

---- --------- ------- ----

1 1-1             1     3

2 1-2             2     3

3 1-3             3     3

5 5-5             5 6

, final last(x) fin
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sounds complicated …
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... sensible

96
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there's more :-)
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SQL> select * from  t

2  match_recognize ( order by x

3     measures

4        x x

5      , first(x) lo

6      , last(x)  hi

7      , prev(x)  prv

8      , next(x)  nxt

9      , count(*) range

10      , final last(x) fin

11      , contig.x as contig_x

12      , count(contig.*) contig_count

13     pattern ( starting_row contig* )

14     define 

15       contig as x = prev(x) + 1

16     );

X         LO         HI        PRV        NXT      RANGE        FIN   CONTIG_X CONTIG_COUNT

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ------------

3          1          3          2          5          3          3          3            2

6          5          6          5          9          2          6          6            1

11          9         11         10         16          3         11         11            2

17         16         17         16         19          2         17         17            1

19         19         19         17         21          1         19                       0

21         21         21         19         30          1         21                       0

30         30         30         21                     1         30                       0

98

similar expressions 
in DEFINE section
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SQL> select * from  t

2  match_recognize ( order by x

3  measures ... pattern ...

4    DEFINE

5        p1 as x = 1

6      , p2 as first(x) = 1

7      , p3 as last(x) = 1

8      , p4 as prev(x) = 1

9      , p5 as next(x) = 1

10      , p6 as count(*) = 1

11      , p7 as contig.x = 1

12      , p8 as count(contig.*) = 1

13     );

99
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review

100
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SQL> select customer, growth_class, startdate, start_txn, enddate,

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13     one row per match  after match skip past last row

14     pattern (  fast+ | slow{3,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;

101
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SQL> select customer, growth_class, startdate, start_txn, enddate,

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13     one row per match  after match skip past last row

14     pattern (  fast+ | slow{3,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;

101

SQL> select customer, growth_class, startdate, start_txn, enddate,

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        classifier() as growth_class

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13     one row per match  after match skip past last row

14     pattern (  fast+ | slow{2,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;
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SQL> select customer, growth_class, startdate, start_txn, enddate,

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

...

102
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SQL> select customer, growth_class, startdate, start_txn, enddate,

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

...

103

as per analytics
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SQL> select customer, growth_class, startdate, start_txn, enddate,

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

...

103

logical subsets

as per analytics
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SQL> select customer, growth_class, startdate, start_txn, enddate,

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

...

103

logical subsets

critical
as per analytics
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patterns
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regular expression syntax
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SQL> select customer, growth_class, startdate, start_txn, enddate,

...

14     pattern (  fast+ | slow{3,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

regular expression syntax

149
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*
+
?
{3}
{3,}
{3,6}
{,2}
?

106

0 or more matches
1 or more matches
0 or 1 match
exactly 3 matches
3 or more matches
between 3 and 6 matches
between 0 and 2 matches
reluctance
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a|b
(a b){3}c
permute a b c
^
$
{- a -}

107

a or b
3 times ( a then b ) then c
abc,acb,bac,bca,cab,cba
first row in pattern
last row in pattern (^ p+ $)
not a
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reluctance

108
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"Length of employment ... i.e
Hired, worked for some time, then fired"

109

http://www.kibeha.dk/2015/07/row-pattern-matching-nested-within.html
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Hired

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Terminated

15 Hired

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Terminated

110
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Hired

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Terminated

15 Hired

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Terminated

111
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

9       last(seq) p_end,

10       count(*) tot

11     one row per match

112
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

9       last(seq) p_end,

10       count(*) tot

11     one row per match

12     pattern ( hired worked* fired )

13     define

14       hired as col = 'Hired',

15       fired as col = 'Terminated'

16  );

112
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

9       last(seq) p_end,

10       count(*) tot

11     one row per match

12     pattern ( hired worked* fired )

13     define

14       hired as col = 'Hired',

15       fired as col = 'Terminated'

16  );

112

"don't care, always true"
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

9       last(seq) p_end,

10       count(*) tot

11     one row per match

12     pattern ( hired worked* fired )

13     define

14       hired as col = 'Hired',

15       fired as col = 'Terminated'

16  );

FCOL       COL           P_START      P_END        TOT

---------- ---------- ---------- ---------- ----------

Hired      Terminated          1         21         21

112

"don't care, always true"
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greediness
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Hired

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Terminated

15 Hired

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Terminated

115

pattern ( hired worked* fired )
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Hired

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Terminated

15 Hired

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Terminated

115

pattern ( hired worked* fired )

"Cool, I have my 'hired'"
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Hired

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Terminated

15 Hired

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Terminated

115

pattern ( hired worked* fired )

"Cool, I have my 'hired'"

"Awesome, I got my 'worked' (ie, anything)"
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Hired

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Terminated

15 Hired

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Terminated

115

pattern ( hired worked* fired )

"Cool, I have my 'hired'"

"Awesome, I got my 'worked' (ie, anything)"

"Lets chew up as many rows
as I can to see if I can find 'fired'"
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Hired

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Terminated

15 Hired

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Terminated

115

pattern ( hired worked* fired )

"Cool, I have my 'hired'"

"Awesome, I got my 'worked' (ie, anything)"

"Lets chew up as many rows
as I can to see if I can find 'fired'"

"Jackpot!"
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

9       last(seq) p_end,

10       count(*) tot

11     one row per match

12     pattern ( hired worked*? fired )

13     define

14       hired as col = 'Hired',

15       fired as col = 'Terminated' );

116
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

9       last(seq) p_end,

10       count(*) tot

11     one row per match

12     pattern ( hired worked*? fired )

13     define

14       hired as col = 'Hired',

15       fired as col = 'Terminated' );

FCOL       COL           P_START      P_END        TOT

---------- ---------- ---------- ---------- ----------

Hired      Terminated          1          7          7

Hired      Terminated          8         14          7

Hired      Terminated         15         21          7

116
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

9       last(seq) p_end,

10       count(*) tot

11     one row per match

12     pattern ( hired worked*? fired )

13     define

14       hired as col = 'Hired',

15       fired as col = 'Terminated' );

FCOL       COL           P_START      P_END        TOT

---------- ---------- ---------- ---------- ----------

Hired      Terminated          1          7          7

Hired      Terminated          8         14          7

Hired      Terminated         15         21          7

116

reluctantly search
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be careful

117
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119

179
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119

183
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select * from t order by 1;

SEQ COL

---------- ----------

1 Hired

2 Worked

3 Worked

4 Worked

5 Worked

6 Worked

7 Terminated

8 Worked

9 Worked

10 Worked

11 Worked

12 Worked

13 Worked

14 Worked

15 Worked

16 Worked

17 Worked

18 Worked

19 Worked

20 Worked

21 Worked

119
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

...

120
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

...

ORA-4030: Out of process memory when ...
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

9       last(seq) p_end,

10       count(*) tot

11     one row per match

12     pattern ( hired worked* fired )

13     define

14       hired as col = 'Hired',

15       worked as col = 'Worked',

15       fired as col = 'Terminated' );

121
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SQL> select *

2  from   t

3  match_recognize (

4     order by seq

5     measures

6       first(col) as fcol,

7       col as col,

8       first(seq) p_start,

9       last(seq) p_end,

10       count(*) tot

11     one row per match

12     pattern ( hired worked* fired )

13     define

14       hired as col = 'Hired',

15       worked as col = 'Worked',

15       fired as col = 'Terminated' );

121
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“imagination is more 
important than knowledge”

- Albert Einstein

122
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examples
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"count of my subordinates"

124

http://www.kibeha.dk/2015/07/row-pattern-matching-nested-within.html
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EMPNO ENAME                   REPORTS

--------- -------------------- ----------

7839 KING                         13

7566   JONES                       4

7788     SCOTT                     1

7876       ADAMS                   0

7902     FORD                      1

7369       SMITH                   0

7698   BLAKE                       5

7499     ALLEN                     0

7521     WARD                      0

7654     MARTIN                    0

7844     TURNER                    0

7900     JAMES                     0

7782   CLARK                       1

7934     MILLER                    0

125
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conventional style
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SQL> select empno

2       , lpad(' ', (level-1)*2) || ename as ename

3       , ( select count(*)

4           from emp sub

5           start with sub.mgr = emp.empno

6           connect by sub.mgr = prior sub.empno

7         ) reports

8    from emp

9   start with mgr is null

10   connect by mgr = prior empno

11   order siblings by empno;

EMPNO ENAME                   REPORTS

---------- -------------------- ----------

7839 KING                         13

7566   JONES                       4

7788     SCOTT                     1

7876       ADAMS                   0

7902     FORD                      1

...

127
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SQL> select empno

2       , lpad(' ', (level-1)*2) || ename as ename

3       , ( select count(*)

4           from emp sub

5           start with sub.mgr = emp.empno

6           connect by sub.mgr = prior sub.empno

7         ) reports

8    from emp

9   start with mgr is null

10   connect by mgr = prior empno

11   order siblings by empno;

EMPNO ENAME                   REPORTS

---------- -------------------- ----------

7839 KING                         13

7566   JONES                       4

7788     SCOTT                     1

7876       ADAMS                   0

7902     FORD                      1

...

127

select count(*)

from emp sub

start with sub.mgr = emp.empno

connect by sub.mgr = prior sub.empno
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SQL> select empno

2       , lpad(' ', (level-1)*2) || ename as ename

3       , ( select count(*)

4           from emp sub

5           start with sub.mgr = emp.empno

6           connect by sub.mgr = prior sub.empno

7         ) reports

8    from emp

9   start with mgr is null

10   connect by mgr = prior empno

11   order siblings by empno;

EMPNO ENAME                   REPORTS

---------- -------------------- ----------

7839 KING                         13

7566   JONES                       4

7788     SCOTT                     1

7876       ADAMS                   0

7902     FORD                      1

...

127

select count(*)

from emp sub

start with sub.mgr = emp.empno

connect by sub.mgr = prior sub.empno

select count(*)

from emp sub

start with sub.mgr = emp.empno

connect by sub.mgr = prior sub.empno
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SQL> select empno

2       , lpad(' ', (level-1)*2) || ename as ename

3       , ( select count(*)

4           from emp sub

5           start with sub.mgr = emp.empno

6           connect by sub.mgr = prior sub.empno

7         ) reports

8    from emp

9   start with mgr is null

10   connect by mgr = prior empno

11   order siblings by empno;

EMPNO ENAME                   REPORTS

---------- -------------------- ----------

7839 KING                         13

7566   JONES                       4

7788     SCOTT                     1

7876       ADAMS                   0

7902     FORD                      1

...

127

select count(*)

from emp sub

start with sub.mgr = emp.empno

connect by sub.mgr = prior sub.empno

select count(*)

from emp sub

start with sub.mgr = emp.empno

connect by sub.mgr = prior sub.empno

select count(*)

from emp sub

start with sub.mgr = emp.empno

connect by sub.mgr = prior sub.empno

select count(*)

from emp sub

start with sub.mgr = emp.empno

connect by sub.mgr = prior sub.empno

select count(*)

from emp sub

start with sub.mgr = emp.empno

connect by sub.mgr = prior sub.empno
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where's the pattern ?

SQL> select ...

2  from cust_summary

3  match_recognize (

4     order by ...

5 pattern ...

...
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

129
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

129

ordering sequence
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

130
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

130

"starting level"
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

131

"starting level"

"next level higher
then starting level?"
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14
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"starting level"

"next level higher
then starting level?"
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

133

"starting level"

"next level higher
then starting level?"
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

134

"Done!  How many?"
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SQL> with raw_data as (

2     select lvl, empno, ename, rownum as rn

3     from ( select level as lvl, empno, ename

4            from emp

5            start with mgr is null

6            connect by mgr = prior empno

7            order siblings by empno )

8      )

...

135
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...

9  select empno

10       , lpad(' ', (lvl-1)*2) || ename as ename

11       , reports

12  from raw_data

13  match_recognize (

14     order by rn

15     measures

16        starting_level.rn as rn

17      , starting_level.lvl as lvl

18      , starting_level.empno as empno

19      , starting_level.ename as ename

20      , count(higher_level.lvl) as reports

21     one row per match

22     after match skip to next row

23     pattern (starting_level higher_level*)

24     define  higher_level as lvl > starting_level.lvl

25  )

26  order by rn;

136
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...

9  select empno

10       , lpad(' ', (lvl-1)*2) || ename as ename

11       , reports

12  from raw_data

13  match_recognize (

14     order by rn

15     measures

16        starting_level.rn as rn

17      , starting_level.lvl as lvl

18      , starting_level.empno as empno

19      , starting_level.ename as ename

20      , count(higher_level.lvl) as reports

21     one row per match

22     after match skip to next row

23     pattern (starting_level higher_level*)

24     define  higher_level as lvl > starting_level.lvl

25  )

26  order by rn;

136
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...

9  select empno

10       , lpad(' ', (lvl-1)*2) || ename as ename

11       , reports

12  from raw_data

13  match_recognize (

14     order by rn

15     measures

16        starting_level.rn as rn

17      , starting_level.lvl as lvl

18      , starting_level.empno as empno

19      , starting_level.ename as ename

20      , count(higher_level.lvl) as reports

21     one row per match

22     after match skip to next row

23     pattern (starting_level higher_level*)

24     define  higher_level as lvl > starting_level.lvl

25  )

26  order by rn;

136
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...

9  select empno

10       , lpad(' ', (lvl-1)*2) || ename as ename

11       , reports

12  from raw_data

13  match_recognize (

14     order by rn

15     measures

16        starting_level.rn as rn

17      , starting_level.lvl as lvl

18      , starting_level.empno as empno

19      , starting_level.ename as ename

20      , count(higher_level.lvl) as reports

21     one row per match

22     after match skip to next row

23     pattern (starting_level higher_level*)

24     define  higher_level as lvl > starting_level.lvl

25  )

26  order by rn;
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...

9  select empno

10       , lpad(' ', (lvl-1)*2) || ename as ename

11       , reports

12  from raw_data

13  match_recognize (

14     order by rn

15     measures

16        starting_level.rn as rn

17      , starting_level.lvl as lvl

18      , starting_level.empno as empno

19      , starting_level.ename as ename

20      , count(higher_level.lvl) as reports

21     one row per match

22     after match skip to next row

23     pattern (starting_level higher_level*)

24     define  higher_level as lvl > starting_level.lvl

25  )

26  order by rn;

136
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...

9  select empno

10       , lpad(' ', (lvl-1)*2) || ename as ename

11       , reports

12  from raw_data

13  match_recognize (

14     order by rn

15     measures

16        starting_level.rn as rn

17      , starting_level.lvl as lvl

18      , starting_level.empno as empno

19      , starting_level.ename as ename

20      , count(higher_level.lvl) as reports

21     one row per match

22     after match skip to next row

23     pattern (starting_level higher_level*)

24     define  higher_level as lvl > starting_level.lvl

25  )

26  order by rn;
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SQL> with raw_data as (

2     select lvl, empno, ename, rownum as rn

3     from ( select level as lvl, empno, ename

4            from emp

5            start with mgr is null

6            connect by mgr = prior empno

7            order siblings by empno )

8      )

9  select empno

10       , lpad(' ', (lvl-1)*2) || ename as ename

11       , reports

12  from raw_data

13  match_recognize (

14     order by rn

15     measures

16        starting_level.rn as rn

17      , starting_level.lvl as lvl

18      , starting_level.empno as empno

19      , starting_level.ename as ename

20      , count(higher_level.lvl) as reports

21     one row per match

22     pattern (starting_level higher_level*)

23     define  higher_level as lvl > starting_level.lvl

24  )

25  order by rn;

EMPNO ENAME                   REPORTS

---------- -------------------- ----------

7839 KING                         13

137
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

139
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

140
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

140

"done!"
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

140

"done!"

resume

221

222



3/26/2019

112

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

...

9  select empno

10       , lpad(' ', (lvl-1)*2) || ename as ename

11       , reports

12  from raw_data

13  match_recognize (

14     order by rn

15     measures

16        starting_level.rn as rn

17      , starting_level.lvl as lvl

18      , starting_level.empno as empno

19      , starting_level.ename as ename

20      , count(higher_level.lvl) as reports

21     one row per match

22     after match skip to next row

23     pattern (starting_level higher_level*)

24     define  higher_level as lvl > starting_level.lvl

25  )

26  order by rn;

141
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...

9  select empno

10       , lpad(' ', (lvl-1)*2) || ename as ename

11       , reports

12  from raw_data

13  match_recognize (

14     order by rn

15     measures

16        starting_level.rn as rn

17      , starting_level.lvl as lvl

18      , starting_level.empno as empno

19      , starting_level.ename as ename

20      , count(higher_level.lvl) as reports

21     one row per match

22     after match skip to next row

23     pattern (starting_level higher_level*)

24     define  higher_level as lvl > starting_level.lvl

25  )

26  order by rn;
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

142
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SQL> select lvl, empno, ename, rownum as rn

2  from (

3    select level as lvl, empno, ename

4    from emp

5    start with mgr is null

6    connect by mgr = prior empno

7    order siblings by empno );

LVL      EMPNO ENAME                        RN

---------- ---------- -------------------- ----------

1       7839 KING                          1

2       7566 JONES                         2

3       7788 SCOTT                         3

4       7876 ADAMS                         4

3       7902 FORD                          5

4       7369 SMITH                         6

2       7698 BLAKE                         7

3       7499 ALLEN                         8

3       7521 WARD                          9

3       7654 MARTIN                       10

3       7844 TURNER                       11

3       7900 JAMES                        12

2       7782 CLARK                        13

3       7934 MILLER                       14

142
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SQL> with raw_data as (

...

13  match_recognize (

14     order by rn

15     measures

16        starting_level.rn as rn

17      , starting_level.lvl as lvl

18      , starting_level.empno as empno

19      , starting_level.ename as ename

20      , count(higher_level.lvl) as reports

21     one row per match

22     after match skip to next row

23     pattern (starting_level higher_level*)

24     define  higher_level as lvl > starting_level.lvl

25  )

26  order by rn;

EMPNO ENAME                   REPORTS

---------- -------------------- ----------

7839 KING                         13

7566   JONES                       4

7788     SCOTT                     1

7876       ADAMS                   0

7902     FORD                      1

7369       SMITH                   0

7698   BLAKE                       5

7499     ALLEN                     0

...
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the power of a single SQL
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select ename

from   emp

where  empno = :1
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select ename

from   emp

where  empno = :1

select sum(...)

from   emp, dept

group by ...

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |145

select ename

from   emp

where  empno = :1

select sum(...)

from   emp, dept

group by ...

select min(..) 

keep ( dense_rank ) ... 

from   emp

...
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select ename

from   emp

where  empno = :1

select sum(...)

from   emp, dept

group by ...

select min(..) 

keep ( dense_rank ) ... 

from   emp

...

select ...

from   emp

match_recognize

measures

define

...
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what if it doesn't work ?

233

234



3/26/2019

118

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  | 147

Requirement
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Requirement
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Requirement "Hell yeah!"
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Requirement "Hell yeah!"
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3GL ... we debug
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procedure check_auto_no_new_questions

is

l_app_controls_rec ate_application_controls%rowtype;

l_auto_no_new_limit number;

l_new_never_read_cnt number;

begin

apex_debug.message('Checking metadata');

select *

into l_app_controls_rec

from ate_application_controls

where application_code = 'NONEW';

if l_app_controls_rec.enabled = 'Y'

then 

apex_debug.message('NONEW');

return;

end if;

apex_debug.message('l_new_never_read_cnt='||l_new_never_read_cnt );

apex_debug.message('l_auto_no_new_limit ='||l_new_never_read_cnt );

if l_new_never_read_cnt >= l_auto_no_new_limit

then

apex_debug.message('Turning off settings');

update ate_application_controls

set enabled = 'Y'

where application_code = 'NONEW';

...
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SQL> select customer, growth_class, startdate, start_txn, enddate,

2         end_txn, avg_daily_txn

3  from cust_summary

4  match_recognize (

5     partition by customer order by dte

6     measures

7        final last(dte) as termdate

8      , first(dte) as startdate

9      , first(cumu_txns) as start_txn

10      , last(dte) as enddate

11      , next(cumu_txns) as end_txn

12      , (next(cumu_txns) - first(cumu_txns)) / count(*) as avg_daily_txn

13     one row per match  after match skip past last row

14     pattern (  fast+ | slow{3,}  )

15     define fast as next(cumu_txns) / cumu_txns >= 1.20

16          , slow as next(slow.cumu_txns) / slow.cumu_txns >= 1.10 and

17                    next(slow.cumu_txns) / slow.cumu_txns <  1.20

18  )

19  order by customer, startdate;
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match_number()
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"Hello World"
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SQL> select * from  t

2  match_recognize ( order by x

3    measures

4      first(x) lo

5    , last(x) hi

6    , count(*) range

7    one row per match

8    pattern ( starting_row contig* )

9    define contig as x = prev(x) + 1 );

LO         HI      RANGE

---------- ---------- ----------

1          3          3

5          6          2

9         11          3

16         17          2

19         19          1

21         21          1

30         30          1

154
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SQL> select * from  t

2  match_recognize ( order by x

3    measures

4      first(x) lo

5    , last(x) hi

6    , count(*) range

7    , match_number() as mn

8    all rows per match

9    pattern ( starting_row contig* )

10    define contig as x = prev(x) + 1 );

X         LO         HI      RANGE         MN

---------- ---------- ---------- ---------- ----------

1          1          1          1          1

2          1          2          2          1

3          1          3          3          1

5          5          5          1          2

6          5          6          2          2

9          9          9          1          3

10          9         10          2          3

11          9         11          3          3

16         16         16          1          4

17         16         17          2          4

19         19         19          1          5

21         21         21          1          6

30         30         30          1          7
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classifier()

156
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SQL> select * from  t

2  match_recognize ( order by x

3    measures

4      first(x) lo

5    , last(x) hi

6    , count(*) range

7    , match_number() as mn

8    , classifier() as cl

9    all rows per match

10    pattern ( starting_row contig* )

11    define contig as x = prev(x) + 1 );

X         LO         HI      RANGE         MN CL

---------- ---------- ---------- ---------- ---------- -------------

1          1          1          1          1 STARTING_ROW

2          1          2          2          1 CONTIG

3          1          3          3          1 CONTIG

5          5          5          1          2 STARTING_ROW

6          5          6          2          2 CONTIG

9          9          9          1          3 STARTING_ROW

10          9         10          2          3 CONTIG

11          9         11          3          3 CONTIG

16         16         16          1          4 STARTING_ROW

17         16         17          2          4 CONTIG

19         19         19          1          5 STARTING_ROW

21         21         21          1          6 STARTING_ROW

30         30         30          1          7 STARTING_ROW
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aggregates as patterns
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"If customers hit their minimum shipping target,
ship that batch now.  Otherwise ship their stuff

after 30 days"
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http://www.kibeha.dk/2015/07/row-pattern-matching-nested-within.html
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SQL> desc CUST

Name                          Null?    Type

----------------------------- -------- ----------------

CUST_ID                                NUMBER(38)

CUST_NAME                              VARCHAR2(30)

MIN_SHIP_VALUE                         NUMBER(38)

SQL> desc CUST_ORDERS

Name                          Null?    Type

----------------------------- -------- ----------------

CUST_ID                                NUMBER

ORDER_NO                               NUMBER

AMT                                    NUMBER(38)

SHIP_DATE                              DATE

160
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SQL> select * from cust;

CUST_ID CUST_NAME                      MIN_SHIP_VALUE

---------- ------------------------------ --------------

1 Cust A                                    350

2 Cust B                                    750

SQL> select *

2  from   cust_orders co

3  order by cust_id, ship_date, order_no;

CUST_ID   ORDER_NO        AMT SHIP_DATE

---------- ---------- ---------- ---------

1         11        100 31-JAN-17

1         13         10 10-FEB-17

1         12        250 11-FEB-17

1         21       1000 21-FEB-17

1         31       4000 31-MAR-17

2         41        175 31-JAN-17

2         51        100 10-FEB-17

2         42        500 11-FEB-17

2         52       1000 21-FEB-17

2         61        100 31-MAR-17
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SQL> select * from cust;

CUST_ID CUST_NAME                      MIN_SHIP_VALUE

---------- ------------------------------ --------------

1 Cust A                                    350

2 Cust B                                    750

SQL> select *

2  from   cust_orders co

3  order by cust_id, ship_date, order_no;

CUST_ID   ORDER_NO        AMT SHIP_DATE

---------- ---------- ---------- ---------

1         11        100 31-JAN-17

1         13         10 10-FEB-17

1         12        250 11-FEB-17

1         21       1000 21-FEB-17

1         31       4000 31-MAR-17

2         41        175 31-JAN-17

2         51        100 10-FEB-17

2         42        500 11-FEB-17

2         52       1000 21-FEB-17

2         61        100 31-MAR-17
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SQL> select * from cust;

CUST_ID CUST_NAME                      MIN_SHIP_VALUE

---------- ------------------------------ --------------

1 Cust A                                    350

2 Cust B                                    750

SQL> select *

2  from   cust_orders co

3  order by cust_id, ship_date, order_no;

CUST_ID   ORDER_NO        AMT SHIP_DATE

---------- ---------- ---------- ---------

1         11        100 31-JAN-17

1         13         10 10-FEB-17

1         12        250 11-FEB-17

1         21       1000 21-FEB-17

1         31       4000 31-MAR-17

2         41        175 31-JAN-17

2         51        100 10-FEB-17

2         42        500 11-FEB-17

2         52       1000 21-FEB-17

2         61        100 31-MAR-17
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SQL> select * from cust;

CUST_ID CUST_NAME                      MIN_SHIP_VALUE

---------- ------------------------------ --------------

1 Cust A                                    350

2 Cust B                                    750

SQL> select *

2  from   cust_orders co

3  order by cust_id, ship_date, order_no;

CUST_ID   ORDER_NO        AMT SHIP_DATE

---------- ---------- ---------- ---------

1         11        100 31-JAN-17

1         13         10 10-FEB-17

1         12        250 11-FEB-17

1         21       1000 21-FEB-17

1         31       4000 31-MAR-17

2         41        175 31-JAN-17

2         51        100 10-FEB-17

2         42        500 11-FEB-17

2         52       1000 21-FEB-17

2         61        100 31-MAR-17
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SQL> select * from cust;

CUST_ID CUST_NAME                      MIN_SHIP_VALUE

---------- ------------------------------ --------------

1 Cust A                                    350

2 Cust B                                    750

SQL> select *

2  from   cust_orders co

3  order by cust_id, ship_date, order_no;

CUST_ID   ORDER_NO        AMT SHIP_DATE

---------- ---------- ---------- ---------

1         11        100 31-JAN-17

1         13         10 10-FEB-17

1         12        250 11-FEB-17

1         21       1000 21-FEB-17

1         31       4000 31-MAR-17

2         41        175 31-JAN-17

2         51        100 10-FEB-17

2         42        500 11-FEB-17

2         52       1000 21-FEB-17

2         61        100 31-MAR-17
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pattern

164
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pattern

164

"any number under the shipping limit"

257

258



3/26/2019

130

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

pattern

164

"any number under the shipping limit"

UNDER_LIMIT*
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pattern

164

"any number under the shipping limit"

UNDER_LIMIT*

"then hit/exceed the shipping limit"
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pattern

164

"any number under the shipping limit"

UNDER_LIMIT*

"then hit/exceed the shipping limit"

OVER_LIMIT
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pattern

164

"any number under the shipping limit"

UNDER_LIMIT*

"then hit/exceed the shipping limit"

OVER_LIMIT

"some might never hit the shipping limit"
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pattern

164

"any number under the shipping limit"

UNDER_LIMIT*

"then hit/exceed the shipping limit"

OVER_LIMIT

"some might never hit the shipping limit"

{0,1}
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definitions

165

UNDER_LIMIT

OVER_LIMIT

"rolling" sum(amt) < cust.min_ship_limit

"rolling" sum(amt) >= cust.min_ship_limit
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recall

166
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SQL> select * from  t

2  match_recognize ( order by x

3  measures ... pattern ...

4    DEFINE

5        p1 as x = 1

6      , p2 as first(x) = 1

7      , p3 as last(x) = 1

8      , p4 as prev(x) = 1

9      , p5 as next(x) = 1

10      , p6 as count(*) = 1

11      , p7 as final last(x) = 1

12      , p8 as contig.x = 1

13      , p9 as count(contig.*) = 1

14     );

167

as per ALL ROWS PER MATCH

- this row
- first row of match pattern
- this row
- previous row from this row
- next row from this row
- count from first to this row
- ILLEGAL
- this 'contig' row
- count from first to this contig row
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SQL> select * from (

2    select co.*, c.min_ship_value

3    from   cust c, cust_orders co

4    where  c.cust_id = co.cust_id

5  )

168
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SQL> select * from (

2    select co.*, c.min_ship_value

3    from   cust c, cust_orders co

4    where  c.cust_id = co.cust_id

5  )

168
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SQL> select * from (

2    select co.*, c.min_ship_value

3    from   cust c, cust_orders co

4    where  c.cust_id = co.cust_id

5  )

6  match_recognize (

7    partition by cust_id

8    order  by ship_date, order_no

168
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SQL> select * from (

2    select co.*, c.min_ship_value

3    from   cust c, cust_orders co

4    where  c.cust_id = co.cust_id

5  )

6  match_recognize (

7    partition by cust_id

8    order  by ship_date, order_no

14    pattern ( under_limit* over_limit{0,1} )

15    define

16      under_limit as sum(amt) < min_ship_value,

17      over_limit as sum(amt) >= min_ship_value );

168
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SQL> select * from (

2    select co.*, c.min_ship_value

3    from   cust c, cust_orders co

4    where  c.cust_id = co.cust_id

5  )

6  match_recognize (

7    partition by cust_id

8    order  by ship_date, order_no

9    measures

10      match_number() as mno,

11      classifier() as cls,

12      sum(amt) as tot

13    all rows per match

14    pattern ( under_limit* over_limit{0,1} )

15    define

16      under_limit as sum(amt) < min_ship_value,

17      over_limit as sum(amt) >= min_ship_value );

168
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SQL> select * from (

2    select co.*, c.min_ship_value

3    from   cust c, cust_orders co

4    where  c.cust_id = co.cust_id

5  )

6  match_recognize (

7    partition by cust_id

8    order  by ship_date, order_no

9    measures

10      match_number() as mno,

11      classifier() as cls,

12      sum(amt) as tot

13    all rows per match

14    pattern ( under_limit* over_limit{0,1} )

15    define

16      under_limit as sum(amt) < min_ship_value,

17      over_limit as sum(amt) >= min_ship_value );

CUST_ID SHIP_DATE   ORDER_NO   MNO CLS                    TOT        AMT MIN_SHIP_VALUE

---------- --------- ---------- ----- --------------- ---------- ---------- --------------

1 31-JAN-17         11     1 UNDER_LIMIT            100        100            350

1 10-FEB-17         13     1 UNDER_LIMIT            110         10            350

1 11-FEB-17         12     1 OVER_LIMIT             360        250            350

1 21-FEB-17         21     2 OVER_LIMIT            1000       1000            350

1 31-MAR-17         31     3 OVER_LIMIT            4000       4000            350

2 31-JAN-17         41     1 UNDER_LIMIT            175        175            750

2 10-FEB-17         51     1 UNDER_LIMIT            275        100            750

2 11-FEB-17         42     1 OVER_LIMIT             775        500            750

2 21-FEB-17         52     2 OVER_LIMIT            1000       1000            750

2 31-MAR-17         61     3 UNDER_LIMIT            100        100            750
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"If customers hit their minimum shipping target,
ship that batch now.  Otherwise ship their stuff

after 30 days"

169

http://www.kibeha.dk/2015/07/row-pattern-matching-nested-within.html
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SQL> select * from (

2    select co.*, c.min_ship_value

3    from   cust c, cust_orders co

4    where  c.cust_id = co.cust_id

5  )

6  match_recognize (

7    partition by cust_id

8    order  by ship_date, order_no

9    measures

10      match_number() as mno,

11      classifier() as cls,

12      sum(amt) as tot,

13      nvl(final last(over_limit.ship_date), last(ship_date)+30) last_ship_date

14    all rows per match

15    pattern ( under_limit* over_limit{0,1} )

16    define

17      under_limit as sum(amt) < min_ship_value,

18      over_limit as sum(amt) >= min_ship_value );

170
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SQL> select * from (

2    select co.*, c.min_ship_value

3    from   cust c, cust_orders co

4    where  c.cust_id = co.cust_id

5  )

6  match_recognize (

7    partition by cust_id

8    order  by ship_date, order_no

9    measures

10      match_number() as mno,

11      classifier() as cls,

12      sum(amt) as tot,

13      nvl(final last(over_limit.ship_date), last(ship_date)+30) last_ship_date

14    all rows per match

15    pattern ( under_limit* over_limit{0,1} )

16    define

17      under_limit as sum(amt) < min_ship_value,

18      over_limit as sum(amt) >= min_ship_value );

170
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SQL> select * from (

2    select co.*, c.min_ship_value

3    from   cust c, cust_orders co

4    where  c.cust_id = co.cust_id

5  )

6  match_recognize (

7    partition by cust_id

8    order  by ship_date, order_no

9    measures

10      match_number() as mno,

11      classifier() as cls,

12      sum(amt) as tot,

13      nvl(final last(over_limit.ship_date), last(ship_date)+30) last_ship_date

14    all rows per match

15    pattern ( under_limit* over_limit{0,1} )

16    define

17      under_limit as sum(amt) < min_ship_value,

18      over_limit as sum(amt) >= min_ship_value );

170
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185
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"Divides a set of weights into 3 equi-sized buckets"

186

https://stewashton.wordpress.com/2014/06/06/bin-fitting-problems-with-sql/
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SQL> select * from t;

KG

----------

1

3

4

6

7

8

11

12

13

14

17

18

19

187
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SQL> select * from t;

KG

----------

1

3

4

6

7

8

11

12

13

14

17

18

19

187

13 4
67

8

1112
13

1417 18
19
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pattern (  (bin1|bin2|bin3)*

)

define

188

I will want 3 bins
(matching my as yet unknown rules)
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pattern (  (bin1|bin2|bin3)*

)

define

188

I will want 3 bins
(matching my as yet unknown rules)

use my bin if ...
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pattern (  (bin1|bin2|bin3)*

)

define

188

I will want 3 bins
(matching my as yet unknown rules)

the bin is empty

use my bin if ...
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pattern (  (bin1|bin2|bin3)*

)

define

bin1 as count(bin1.*) = 1 

188

I will want 3 bins
(matching my as yet unknown rules)

the bin is empty

use my bin if ...
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pattern (  (bin1|bin2|bin3)*

)

define

bin1 as count(bin1.*) = 1 

188

I will want 3 bins
(matching my as yet unknown rules)

the bin is empty

or my bin has less than either
of the other two bins

use my bin if ...
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pattern (  (bin1|bin2|bin3)*

)

define

bin1 as count(bin1.*) = 1 

or 

sum(bin1.kg)          <= least(sum(bin2.kg), sum(bin3.kg)

188

I will want 3 bins
(matching my as yet unknown rules)

the bin is empty

or my bin has less than either
of the other two bins

use my bin if ...
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pattern (  (bin1|bin2|bin3)*

)

define

bin1 as count(bin1.*) = 1 

or 

sum(bin1.kg)          <= least(sum(bin2.kg), sum(bin3.kg)

188

I will want 3 bins
(matching my as yet unknown rules)

the bin is empty

or my bin has less than either
of the other two bins

... so far

use my bin if ...

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.  |

pattern (  (bin1|bin2|bin3)*

)

define

bin1 as count(bin1.*) = 1 

or 

sum(bin1.kg)          <= least(sum(bin2.kg), sum(bin3.kg)

188

I will want 3 bins
(matching my as yet unknown rules)

the bin is empty

- bin1.kg

or my bin has less than either
of the other two bins

... so far

use my bin if ...
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pattern (  (bin1|bin2|bin3)*

)

define

bin1 as count(bin1.*) = 1 

or 

sum(bin1.kg)          <= least(sum(bin2.kg), sum(bin3.kg)

, bin2 as count(bin2.*) = 1

or 

sum(bin2.kg)-bin2.kg <= sum(bin3.kg)

188

I will want 3 bins
(matching my as yet unknown rules)

the bin is empty

- bin1.kg

or my bin has less than either
of the other two bins

... so far

use my bin if ...
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SQL> select *

2    from t

3  match_recognize (

4     order by kg desc

5     measures

6        classifier() bin#,

7        sum(bin1.kg) bin1,

8        sum(bin2.kg) bin2,

9        sum(bin3.kg) bin3

10     all rows per match

11     pattern (

12        (bin1|bin2|bin3)*

13     )

14     define

15        bin1 as count(bin1.*) = 1 or

16          sum(bin1.kg)-bin1.kg <= least(sum(bin2.kg), sum(bin3.kg))

17      , bin2 as count(bin2.*) = 1 or

18          sum(bin2.kg)-bin2.kg <= sum(bin3.kg)

19  );

189
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KG BIN#         BIN1       BIN2       BIN3

---------- ------ ---------- ---------- ----------

19 BIN1           19

18 BIN2           19         18

17 BIN3           19         18         17

14 BIN3           19         18         31

13 BIN2           19         31         31

12 BIN1           31         31         31

11 BIN1           42         31         31

8 BIN2           42         39         31

7 BIN3           42         39         38

6 BIN3           42         39         44

4 BIN2           42         43         44

3 BIN1           45         43         44

1 BIN2           45         44         44

190
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SQL> select *

2    from t

3  match_recognize (

4     order by kg desc

5     measures

6        sum(bin1.kg) bin1,

7        sum(bin2.kg) bin2,

8        sum(bin3.kg) bin3

9     pattern (

10        (bin1|bin2|bin3)*

11     )

12     define

13        bin1 as count(bin1.*) = 1 or

14          sum(bin1.kg)-bin1.kg <= least(sum(bin2.kg), sum(bin3.kg))

15      , bin2 as count(bin2.*) = 1 or

16          sum(bin2.kg)-bin2.kg <= sum(bin3.kg)

17  );

BIN1       BIN2       BIN3

---------- ---------- ----------

45         44         44
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wrap up
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be patient
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match_number()

classifier()

ALL ROWS PER MATCH
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Enjoy the day!

youtube bit.ly/youtube-connor

blog bit.ly/blog-connor

twitter bit.ly/twitter-connor

400+ posts mainly on database & development

250 technical videos, new uploads every week

rants and raves on tech and the world :-)
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