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What do they have in common
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Meow

Squeak

Woof
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Static polymorphism
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Static polymorphism
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Polymorphism in PL/SQL (package)

create or replace package pkg_TomAndJerry is
procedure speak(cat in in varchar?) ;

procedure speak (mouse in in varchar2?) ;

procedure speak(dog in in varchar2) ;

end;
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Polymorphism in PL/SQL (package)

create or replace package body pkg TomAndJerry is
procedure speak(cat in in varchar?) is
begin
dbms_ output.put line(cat in || q'[ says 'Meow']');
end;

procedure speak (mouse in in varchar2) is
begin

dbms_ output.put line(mouse in || q'[ says 'Squeak']');
end;

procedure speak(dog in in varchar?) is
begin
dbms_ output.put line(dog in || q'[ says 'Woof']');
end;
end;

/
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Polymorphism in PL/SQL (package)

begin

dbms output.put line(q'[===Tom and Jerry sounds using package===]');

pkg_TomAndJerry.speak(cat in => 'Tom');
pkg_TomAndJerry.speak (mouse in => 'Jerry');
pkg_TomAndJerry.speak (dog in => 'Spike');

dbms output.put line(q'[
end;

/

===Tom and Jerry sounds using package===
Tom says 'Meow'

Jerry says 'Squeak'

Spike says 'Woof'
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Dynamic polymorphism
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Dynamic polymorphism
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»

Polymorphism in PL/SQL (object type)

create or replace type TomAndJerry force as object
(

name varchar2 (100),

member procedure speak
) not final

/
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Polymorphism in PL/SQL (object type)

create or replace type TomAndJerry force as object
(

name varchar2 (100),

member procedure speak
) not final

/

create or replace type Tom under TomAndJerry

(

overriding member procedure speak
)
/

create or replace type body Tom is
overriding member procedure speak 1is
begin
dbms_ output.put line(name || q'[ says 'Meow']' );
end;
end;

/
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Polymorphism in PL/SQL (object type)

create or replace type TomAndJerry force as object
(

name varchar2 (100),

member procedure speak
) not final

/

create or replace type Jerry under TomAndJerry

(

overriding member procedure speak
)
/

create or replace type body Jerry is
overriding member procedure speak 1is
begin
dbms_ output.put line(name || q'[ says 'Squeak']');
end;
end;

/
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Polymorphism in PL/SQL (object type)

create or replace type TomAndJerry force as object
(

name varchar2 (100),

member procedure speak
) not final

/

create or replace type Spike under TomAndJerry
(

overriding member procedure speak
)
/

create or replace type body Spike is
overriding member procedure speak 1is
begin
dbms_ output.put line(name || q'[ says 'Woof']' );
end;
end;

/
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Polymorphism in PL/SQL (object type)

declare
1l TomAndJerry TomAndJerry;
begin
dbms output.put line(q'[===Tom and Jerry sounds using types===]');
1l TomAndJerry := Tom('Tom') ;
1l TomAndJerry.speak;
1l TomAndJerry := Jerry('Jerry');
1l TomAndJerry.speak;
1l TomAndJerry := Spike('Spike');
1l TomAndJerry.speak;
dbms output.put line(q'[ 1');
end;

/

===Tom and Jerry sounds using types===
Tom says 'Meow'

Jerry says 'Squeak'

Spike says 'Woof'

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY




Meow

Squeak

Woof

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY



Meow

Squeak

Woof

Quack

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY




Polymorphism in PL/SQL (object type)

create or replace type TomAndJerry force as object
(

name varchar2 (100),

member procedure speak
) not final

/

create or replace type LittleQuacker under TomAndJerry

(

overriding member procedure speak
)
/

create or replace type body LittleQuacker is
overriding member procedure speak 1is
begin
dbms_ output.put line(name || q'[ says 'Quack']');
end;
end;

/

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY




Polymorphism in PL/SQL (object type)

declare
1l TomAndJerry TomAndJerry;
begin
dbms output.put line(q'[===Tom and Jerry sounds using types===]');
1l TomAndJerry := Tom('Tom') ;
1l TomAndJerry.speak;
1l TomAndJerry := Jerry('Jerry');
1l TomAndJerry.speak;
1l TomAndJerry := Spike('Spike');
1l TomAndJerry.speak;
1l TomAndJerry := LittleQuacker('Little Quacker');
1l TomAndJerry.speak;
dbms output.put line(q'[ 1');
end;

===Tom and Jerry sounds using types===
Tom says 'Meow'

Jerry says 'Squeak'

Spike says 'Woof'

Little Quacker says 'Quack'
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Polymorphism using Table Functions

create table TomAndJerry
(name wvarchar2 (100)
,sound varchar2 (100)

)
/

insert into TomAndJerry (name, sound) values ('Tom', 'Meow')

/

insert into TomAndJerry (name, sound) values ('Jerry', 'Squeak’)

/

insert into TomAndJerry (name, sound) values ('Spike',6 'Woof')

/
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Polymorphism using Table Functions

create or replace type t TomAndJerry force as object

(name wvarchar2 (100)
,sound varchar2 (100)

)
/

create or replace type tt TomAndJerry as table of t TomAndJerry
/

June 16, 2020 QUALOGY
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Polymorphism using Table Functions

create or replace package pkg_TomAndJerry as
function speak return tt TomAndJerry
pipelined;

end pkg TomAndJerry;
/

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY



Polymorphism using Table Functions

create or replace package body pkg TomAndJerry as
function speak return tt TomAndJerry
pipelined is
cursor c_TomAndJerry is
select t TomAndJerry(name, sound) from TomAndJerry;
1l returnvalue t TomAndJerry;
begin
open c_TomAndJerry;
loop
fetch c¢c_TomAndJerry
into 1 returnvalue;
exit when c_TomAndJerry%notfound;
pipe row(l returnvalue);
end loop;
return;
end;
end pkg TomAndJerry;
/
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Polymorphism using Table Functions

select name || ' says ' || sound NAME | | 'SAYS' | | SOUND
from table (pkg TomAndJerry.speak) ------------------——-—-—-———-
/ Spike says Woof
Tom says Meow
Jerry says Squeak

insert into TomAndJerry (name, sound) values ('Little Quacker', 'Quack’')

/
select name || ' says ' || sound NAME | | 'SAYS' | | SOUND

from table (pkg TomAndJerry.speak) ------------------——-—-—-———-
/ Spike says Woof

Tom says Meow
Jerry says Squeak
Little Quacker says Quack
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Polymorphism using Table Functions

alter table TOMANDJERRY rename column sound to English

/

alter table TomAndJerry add (Dutch varchar2 (100))

/

update TomAndJerry set Dutch = 'Blaf' where name = 'Spike'
/

update TomAndJerry set Dutch = 'Miauw' where name = 'Tom'
/

update TomAndJerry set Dutch = 'Piep' where name = 'Jerry'
/

update TomAndJerry set Dutch = 'Kwek' where name = 'Little Quacker'
/
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Polymorphism using Table Functions

select name || ' says ' || sound
from table (pkg TomAndJerry.speak)
/
ORA-04063: package body "DEMO.PKG TOMANDJERRY" has errors

create or replace type t TomAndJerry force as object
(name wvarchar2 (100)

,English wvarchar2(100)

,Dutch varchar2 (100)

)
/
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Polymorphism using Table Functions

select name || ' says ' || sound
from table (pkg TomAndJerry.speak)
/
ORA-00904: "SOUND": invalid identifier

select name || ' says ' || English
from table (pkg TomAndJerry.speak)
/

ORA-04063: package body "DEMO.PKG TOMANDJERRY" has errors
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Polymorphism using Table Functions

create or replace package body pkg TomAndJerry as
function speak return tt TomAndJerry
pipelined is
cursor c_TomAndJerry is
select t TomAndJerry(name, English, Dutch) from TomAndJerry;
1l returnvalue t TomAndJerry;
begin
open c_TomAndJerry;
loop
fetch c¢c_TomAndJerry
into 1 returnvalue;
exit when c_TomAndJerry%notfound;
pipe row(l returnvalue);
end loop;
return;
end;
end pkg TomAndJerry;
/
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Polymorphism using Table Functions

select name || ' says ' || English NAME | | 'SAYS' | | ENGLISH
from table (pkg TomAndJerry.speak) ---------------—---—-——-—-——-
/ Spike says Woof
Tom says Meow
Jerry says Squeak
Little Quacker says Quack

select name || ' says ' || Dutch NAME | | 'SAYS' | |DUTCH
from table (pkg TomAndJerry.speak) ---------------—---—-——-—-—-——-
/ Spike says Blaf
Tom says Miauw
Jerry says Piep
Little Quacker says Kwek
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Polymorphic table functions

create table TomAndJerry
(name wvarchar2 (100)
,English wvarchar2(100)
,Dutch varchar (100)

)

/

insert into TomAndJerry (name, English, Dutch) wvalues ('Spike', 'Woof', 'Blaf')
/

insert into TomAndJerry (name, English, Dutch) wvalues ('Tom', 'Meow', 'Miauw')

/

insert into TomAndJerry (name, English, Dutch) wvalues ('Jerry', 'Squeak',6 'Piep')

/
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Polymorphic table functions

create or replace package pkg TomAndJerry ptf as

function describe (tab in out dbms_ tf.table t, col dbms tf.columns t)
return dbms_ tf.describe t;

end pkg TomAndJerry ptf;
/
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Polymorphic table functions

create or replace package body pkg TomAndJerry ptf as
function describe(tab in out dbms_ tf.table t, col dbms tf.columns t)
return dbms_ tf.describe t as
new _cols dbms tf.columns new t;

col id pls_integer := 1;
begin
for i in 1 .. tab.column.count() loop
for j in 1 .. col.count() loop
tab.column (i) .pass_through := tab.column (i)

.description.name = col(j)
exit when tab.column (i) .pass_through;
end loop;
end loop;
return null;
end;

end pkg TomAndJerry ptf;
/
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Polymorphic table functions

create or replace function TomAndJerry speak (tab table
,col columns)
return table pipelined row polymorphic using pkg TomAndJerry ptf;
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Polymorphism using Polymorphic Table Functions

select * from TomAndJerry speak (TomAndJerry, COLUMNS (name, english))

/
NAME ENGLISH
Spike Woof
Tom Meow
Jerry Squeak

/
NAME ENGLISH DUTCH
Spike Woof Blaf
Tom Meow Miauw
Jerry Squeak Piep
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Polymorphism using Polymorphic Table Functions

insert into TomAndJerry (name, English, Dutch) wvalues ('Little Quacker', 'Quack', 'Kwek')
/
select * from TomAndJerry speak (TomAndJerry, COLUMNS (name, english))
/
NAME ENGLISH
Spike Woof
Tom Meow
Jerry Squeak
Little Quacker Quack

/
NAME ENGLISH DUTCH
Spike Woof Blaf
Tom Meow Miauw
Jerry Squeak Piep
Little Quacker Quack Kwek
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Polymorphism using Polymorphic Table Functions

alter table TomAndJerry add (Spanish varchar2(100))
/

update TomAndJerry set Spanish = 'Guau' where name = 'Spike';
update TomAndJerry set Spanish = 'Miau' where name = 'Tom'
update TomAndJerry set Spanish = 'Iiik' where name = 'Jerry'

update TomAndJerry set Spanish = 'Cuac cuac' where name = 'Little Quacker'

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY



Polymorphism using Polymorphic Table Functions

select * from TomAndJerry speak (TomAndJerry, COLUMNS (name, english))

/
NAME ENGLISH
Spike Woof
Tom Meow
Jerry Squeak
Little Quacker Quack

/
NAME ENGLISH DUTCH SPANISH
Spike Woof Blaf Guau
Tom Meow Miauw Miau
Jerry Squeak Piep Iiik
Little Quacker Quack Kwek Cuac cuac
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Polymorphism using Polymorphic Table Functions

create table numbers
(name number

,english varchar2 (10)
,dutch varchar2(10)
,Spanish wvarchar2 (10)
)

/

insert into numbers (name, english, dutch, spanish) wvalues (1, 'One', 'Een',

/

insert into numbers (name, english, dutch, spanish) values (2, 'Two', 'Twee',

/

insert into numbers (name, english, dutch, spanish) values (3, 'Three', 'Drie’,

/

'Uno')

'Dos"')

'Tres')

June 16, 2020 QUALOGY
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Polymorphism using Polymorphic Table Functions

select * from TomAndJerry speak (numbers, COLUMNS (name, english, dutch, spanish))

/
NAME ENGLISH DUTCH SPANISH
1 One Een Uno
2 Two Twee Dos
3 Three Drie Tres

/
NAME ENGLISH DUTCH SPANISH
Spike Woof Blaf Guau
Tom Meow Miauw Miau
Jerry Squeak Piep Iiik
Little Quacker Quack Kwek Cuac cuac
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Separated List — Polymorphic Table Function

create or replace package separated ptf is
function describe(tab in out dbms tf.table t
,cols in dbms tf.columns t default null) return dbms_ tf.describe t;

procedure fetch rows;
end separated ptf;
/
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Separated List — Polymorphic Table Function

create or replace package body separated ptf as
function describe(tab in out dbms tf.table t
,cols in dbms tf.columns t default null) return dbms_ tf.describe t as
-- metadata for column to add
1l new _col dbms_ tf.column metadata t;
-- table of columns to add

1l new _cols dbms tf.columns new t; -- := DBMS TF.COLUMNS NEW T();
begin

-— Mark the first column ReadOnly and don't display it anymore

tab.column(l) .for read := true;

tab.column(1l) .pass through := false;
-- Add the new columns, as specified in the cols parameter
for indx in 1 .. cols.count loop
-- define metadata for column named cols (indx)
-- that will default to a datatype of varchar2 with
-- a length of 4000
1l new col := dbms_ tf.column metadata t(name => cols(indx));
-- add the new column to the list of columns new columns
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create or replace package body separated ptf as
function describe(tab in out dbms tf.table t
,cols in dbms tf.columns t default null) return dbms_ tf.describe t as
-- metadata for column to add
1l new _col dbms_ tf.column metadata t;
-- table of columns to add

1l new _cols dbms tf.columns new t; -- := DBMS TF.COLUMNS NEW T();
begin

-— Mark the first column ReadOnly and don't display it anymore

tab.column(l) .for read := true;

tab.column(1l) .pass through := false;
-- Add the new columns, as specified in the cols parameter
for indx in 1 .. cols.count loop
-- define metadata for column named cols (indx)
-- that will default to a datatype of varchar2 with
-- a length of 4000
1l new col := dbms_ tf.column metadata t(name => cols(indx));
-- add the new column to the list of columns new columns
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—-— Add the new columns, as specified in the cols parameter

for indx in 1 .. cols.count loop
-—- define metadata for column named cols (indx)
—-- that will default to a datatype of varchar2 with
-- a length of 4000
1l new col := dbms_ tf.column metadata t(name => cols(indx));
-- add the new column to the list of columns new columns
l_pew_cols(l_pew_cols.count + 1) := l_pew_col;

end loop;

-- Instead of returning NULL we will RETURN a specific

-— DESCRIBE T that adds new columns

return dbms tf.describe t(new_columns => 1 new cols);

end;

procedure fetch rows is
-- define a table type of varchar2 tables
type colset is table of dbms_ tf.tab varchar2 t index by pls integer;
-- variable to hold the rowset as retrieved
1l rowset dbms_tf.row_set t;
-- variable to hold the number of rows 28 retrieved
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—-— Add the new columns, as specified in the cols parameter

for indx in 1 .. cols.count loop
-—- define metadata for column named cols (indx)
—-- that will default to a datatype of varchar2 with
-- a length of 4000
1l new col := dbms_ tf.column metadata t(name => cols(indx));
-- add the new column to the list of columns new columns
l_pew_cols(l_pew_cols.count + 1) := l_pew_col;

end loop;

-- Instead of returning NULL we will RETURN a specific

-— DESCRIBE T that adds new columns

return dbms tf.describe t(new_columns => 1 new cols);

end;

procedure fetch rows is
-- define a table type of varchar2 tables
type colset is table of dbms_ tf.tab varchar2 t index by pls integer;
-- variable to hold the rowset as retrieved
1l rowset dbms_tf.row_set t;
-- variable to hold the number of rows 28 retrieved
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procedure fetch rows is

-- define a table type of varchar2 tables

type colset is table of dbms_ tf.tab varchar2 t index by pls integer;

-- variable to hold the rowset as retrieved

1l rowset dbms_tf.row_set t;

-- variable to hold the number of rows as retrieved

1l rowcount pls_ integer;

-- variable to hold the number of put columns

1l putcolcount pls integer := dbms_ tf.get env() .put columns.count;

-- variable to hold the new values

1l newcolset colset;

-- get the name of the column to be split from the get columns

1l coltosplit dbms quoted id := trim('"' from dbms_ tf.get env().get columns(l) .name) ;
begin

-— fetch rows into a local rowset

-- at this point the rows will have columns

-- from the table/view/query passed in

dbms_ tf.get row set(l_rowset, 1 rowcount);

.
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procedure fetch rows is

-- define a table type of varchar2 tables

type colset is table of dbms_ tf.tab varchar2 t index by pls integer;

-- variable to hold the rowset as retrieved

1l rowset dbms_tf.row_set t;

-- variable to hold the number of rows as retrieved

1l rowcount pls_ integer;

-- variable to hold the number of put columns

1l putcolcount pls integer := dbms_ tf.get env() .put columns.count;

-- variable to hold the new values

1l newcolset colset;

-- get the name of the column to be split from the get columns

1l coltosplit dbms quoted id := trim('"' from dbms_ tf.get env().get columns(l) .name) ;
begin

-— fetch rows into a local rowset

-- at this point the rows will have columns

-- from the table/view/query passed in

dbms_ tf.get row set(l_rowset, 1 rowcount);

.

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY




Separated List — Polymorphic Table Function

-— get the name of the column to be split from the get columns

1l coltosplit dbms_quoted _id := trim('"' from dbms_tf.get env() .get columns(1l) .name) ;
begin

-—- fetch rows into a local rowset

-- at this point the rows will have columns
-- from the table/view/query passed in
dbms_tf.get row_set(l_rowset, 1 rowcount);
-—- for every row in the rowset...

end loop; -- every row in the rowset
-—- add the newlv populated columns to the rowset
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-— get the name of the column to be split from the get columns

1l coltosplit dbms_quoted _id := trim('"' from dbms_tf.get env() .get columns(1l) .name) ;
begin

-—- fetch rows into a local rowset

-- at this point the rows will have columns
-- from the table/view/query passed in
dbms_tf.get row_set(l_rowset, 1 rowcount);
-—- for every row in the rowset...

end loop; -- every row in the rowset
-—- add the newlv populated columns to the rowset

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY




Separated List — Polymorphic Table Function

regexp substr(json value(dbms_ tf.row_Co char(l_rowset, rowindxj,'s.' || 4i_coditospiiij
;0% 1%,{0,1}"
, 1
, colindx)) ;
end loop; -- every column
end loop; -- every row in the rowset
—-— add the newly populated columns to the rowset
for indx in 1 .. 1 putcolcount loop
dbms tf.put col (columnid => indx, collection => 1l newcolset(indx)) ;
end loop;
end;
end separated ptf;
/
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regexp substr(json value(dbms_ tf.row_Co char(l_rowset, rowindxj,'s.' || 4i_coditospiiij
;0% 1%,{0,1}"
, 1
, colindx)) ;
end loop; -- every column
end loop; -- every row in the rowset
—-— add the newly populated columns to the rowset
for indx in 1 .. 1 putcolcount loop
dbms tf.put col (columnid => indx, collection => 1l newcolset(indx)) ;
end loop;
end;
end separated ptf;
/
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-- create a 'wrapper' function for the polymorphic table function

create or replace function separated fnc(p_ tbl in table
,cols columns default null) return table
pipelined row polymorphic using separated ptf;
/

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY



Separated list — Tradional SQL

with tomandjerry as
(select 'Tom,Jerry,Spike,Little Quacker' names
from dual)

select trim(regexp substr(names, '[*,]+', 1, 1)) first
,trim(regexp substr(names, '[*,]+', 1, 2)) second
,trim(regexp substr(names, '[*,]+', 1, 3)) third
,trim(regexp substr(names, '[*,]+', 1, 4)) fourth

from tomandjerry

/

FIRST SECOND THIRD FOURTH

Tom Jerry Spike Little Quacker

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY




Separated list — Polymorphic Table Function

with tomandjerry as
(select 'Tom,Jerry,Spike,Little Quacker' names
from dual)
select *
from separated fnc(tomandjerry, columns(first, second, third, fourth))

/

FIRST SECOND THIRD FOURTH

Tom Jerry Spike Little Quacker
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4 Hey
You are looking for use-cases for

Polymorphic Table Functions?
Why don’t you build a
0 sum(interval) function? )
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Hmmm...

</That will be a nice use case for a

Table Semantics
Polymorphic Table Function

~

)
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prompt create the intervals table
create table intervals

( id number

intervalym interval year to month
intervalds interval day to second

14

14

)
/

create the intervals table

Table created
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prompt add some data to the table

begin
insert into intervals(id, intervalym, intervalds)
values (1, INTERVAL 'l1-1' YEAR TO MONTH, INTERVAL 'l 00:00:01.001' DAY TO SECOND (3)) ;
insert into intervals(id, intervalym, intervalds)
values (2, INTERVAL '2-2' YEAR TO MONTH, INTERVAL '2 00:00:02.002' DAY TO SECOND (3)) ;
insert into intervals(id, intervalym, intervalds)
values (3, INTERVAL '3-3' YEAR TO MONTH, INTERVAL '3 00:00:03.003' DAY TO SECOND (3)) ;
insert into intervals(id, intervalym, intervalds)
values (4, INTERVAL '4-4' YEAR TO MONTH, INTERVAL '4 00:00:04.004' DAY TO SECOND (3)) ;
commit;

end;

/

add some data to the table

PL/SQL procedure successfully completed
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prompt show the data
select * from intervals

/
show the data

ID INTERVALYM INTERVALDS
1 +01-01 +01 00:00:01.001000
2 +02-02 +02 00:00:02.002000
3 +03-03 +03 00:00:03.003000
4 +04-04 +04 00:00:04.004000
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prompt try to get a sum of the YEAR TO MONTH INTERVALs
select sum(intervalym) from intervals

/

try to get a sum of the YEAR TO MONTH INTERVALSs

select sum(intervalym) from intervals

ORA-00932: inconsistent datatypes: expected NUMBER got INTERVAL YEAR TO MONTH
prompt it can only be done by adding the individual values
select INTERVAL 'l-1' YEAR TO MONTH +
INTERVAL '2-2' YEAR TO MONTH +
INTERVAL '3-3' YEAR TO MONTH +
INTERVAL '4-4' YEAR TO MONTH
from dual

/

it can only be done by adding the individual values

INTERVAL'1-1'YEARTOMONTH+INTERVAL'2-2'YEARTOMONTH+INTERVAL'3-3'YEARTOMONTH+INTER

+000000010-10
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prompt try to get a sum of the DAY TO SECOND INTERVALs
select sum(intervalds) from intervals

/

try to get a sum of the DAY TO SECOND INTERVALSs

select sum(intervalds) from intervals

ORA-00932: inconsistent datatypes: expected NUMBER got INTERVAL DAY TO SECOND
prompt it can only be done by adding the individual values
select INTERVAL 'l 00:00:01.001' DAY TO SECOND(3) +
INTERVAL '2 00:00:02.002' DAY TO SECOND (3) +
INTERVAL '3 00:00:03.003' DAY TO SECOND (3) +
INTERVAL '4 00:00:04.004' DAY TO SECOND (3)
from dual

/

it can only be done by adding the individual values

INTERVAL'100:00:01.001'DAYTOSECOND (3) +INTERVAL'200:00:02.002 'DAYTOSECOND (3) +INTE

+000000010 00:00:10.010000000
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create or replace package suminterval ptf is
function describe (tab in out dbms tf.table t
,cols in dbms_tf.columns t default null
) return dbms_ tf.describe t;

procedure fetch rows;
end suminterval ptf;

/
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create or replace package body suminterval ptf as
-- Record type to hold the different INTERVAL sums
type sum rec is record(
sumym interval year to month
,sumds interval day to second) ;
-— Collection type for every column
type sum recs is table of sum rec index by pls_integer;

function describe(tab in out dbms_tf.table t
,cols in dbms tf.columns t default null)
return dbms tf.describe t as
sum cols dbms_ tf.columns new t;
begin
-—- check every column from the source table
for indx in tab.column.first .. tab.column.last loop
-- mark every columns pass_through as false
-- so it won't show up in the result anymore
tab.column (indx) .pass_through := false;
-- first mark the column not to be read, unless...

A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY




SUM(INTERVAL)

return dbms tf.describe t as
sum cols dbms_ tf.columns new t;
begin
-- check every column from the source table
for indx in tab.column.first .. tab.column.last loop
-- mark every columns pass_through as false
-- so it won't show up in the result anymore
tab.column (indx) .pass_through := false;
-— first mark the column not to be read, unless...
tab.column (indx) .for read := false;
for colindx in cols.first .. cols.last loop
if tab.column(indx) .description.name = cols(colindx) then
-- ...the result of the sum is requested
-- then read this column
tab.column (indx) .for read := true;
-- and add a new column of the same type but with the name SUM colname
sum cols(colindx) :=
dbms_ tf.column metadata t
(name => 'SUM ' )| replace(tab.column (indx) .description.name,'"') ||
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for colindx in cols.first .. cols.last loop
if tab.column(indx) .description.name = cols(colindx) then
-- ...the result of the sum is requested
-- then read this column
tab.column (indx) .for_read := true;
-- and add a new column of the same type but with the name SUM colname_
sum_cols(colindx) :=
dbms_ tf.column metadata t
(name => 'SUM ' || replace(tab.column(indx) .description.name,'"') || '_'

,type => tab.column (indx) .description. type) ;
end if;

end loop;
end loop;
-- Instead of returning NULL we will RETURN a specific
-- DESCRIBE T that adds new columns

return dbms_ tf.describe t(new_columns => sum cols);
end;

procedure fetch rows is
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r =Xr

end if;
end loop;
end loop;
-- Instead of returning NULL we will RETURN a specific
-- DESCRIBE T that adds new columns

/’ return dbms_tf.describe_ t (new_columns => sum cols);
end;

procedure fetch rows is
-- variable to hold the rowset as retrieved
\\ 1l rowset dbms_tf.row_set t;
-- variable to hold the number of rows as retrieved
1l rowcount pls_ integer;
-- variable to hold the sum of each column
1l sum recs sum recs;
-- variable to hold the enviroment value
env dbms tf.env_t := dbms_tf.get env();
-—- variable to hold all the YEAR TO MONTH INTERVALs
1l intervalym dbms tf.tab interval vm t;

101 A Gentle Introduction to Polymorphic Table Functions June 16, 2020 QUALOGY



SUM(INTERVAL)

1l rowset dbms_tf.row_set t;
-- variable to hold the number of rows as retrieved
1l rowcount pls integer;
-- variable to hold the sum of each column
1l sum recs sum recs;
/’ -- variable to hold the enviroment value
env dbms tf.env_t := dbms_ tf.get env();
-- variable to hold all the YEAR TO MONTH INTERVALs
1l intervalym dbms tf.tab interval ym t;
-- variable to hold all the DAY TO SECOND INTERVALs

\_ 1l intervalds dbms_tf.tab interval ds t;
begin
for colindx in 1 .. env.get columns.count loop
case env.get columns(colindx) .type
-- when the column type is INTERVAL YEAR TO MONTH
when dbms tf.type interval ym then

-- Get the contents of the column
dbms_tf.get col (columnid => colindx, collection => 1l intervalym);
-- Initialize the record wvalue,
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l intervalds dbms_ tf.tab interval ds t;

begin
for colindx in 1 .. env.get columns.count loop
case env.get columns (colindx) .type

-- when the column type is INTERVAL YEAR TO MONTH
when dbms tf.type interval ym then
-- Get the contents of the column
dbms_ tf.get col(columnid => colindx, collection => 1 intervalym);
—-— Initialize the record wvalue,
-—- otherwise you'll add something to NULL which results in NULL

1l sum recs(colindx) .sumym := interval '0-0' year to month;
-- Loop through all the values and add them together
for indx in 1 .. 1 intervalym.count loop

1l sum recs(colindx).sumym := 1 sum recs (colindx)

.sumym + 1 intervalym(indx);
end loop;
-- when the column type is INTERVAL DAY TO SECOND
\\\\ when dbms tf.type interval ds then

-—- Get the contents of the column
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1l sum recs(colindx) .sumym := interval '0-0' year to month;

-- Loop through all the values and add them together

for indx in 1 .. 1 intervalym.count loop

1l sum recs(colindx) .sumym := 1 sum recs (colindx)

.sumym + 1 intervalym(indx);

end loop;

///' -- when the column type is INTERVAL DAY TO SECOND ‘\\\
when dbms tf.type interval ds then

-—- Get the contents of the column
dbms_ tf.get col(columnid => colindx, collection => 1 intervalds);
—-— Initialize the record wvalue,
-- otherwise you'll add something to NULL which results in NULL
1l sum recs(colindx) .sumds := interval 'O 0:0:0' day to second;
-- Loop through all the values and add them together
for indx in 1 .. 1 _intervalds.count loop
1l sum recs(colindx) .sumds := 1 sum recs (colindx)

.sumds + 1 intervalds(indx) ;
\\\\ end loop;

else
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—-— Initialize the record wvalue,
-- otherwise you'll add something to NULL which results in NULL
1l sum recs(colindx) .sumds := interval 'O 0:0:0' day to second;
-- Loop through all the values and add them together
for indx in 1 .. 1 intervalds.count loop
1l sum recs(colindx) .sumds := 1 sum recs (colindx)
.sumds + 1 intervalds (indx);

end loop;
else

-—- Catch all others

dbms_output.put line(q'[Columns of this type (]' ||
env.get columns (colindx) .type ||
q'[) are not supported (yet).]'):

end case;
end loop;
-—- completely ignore the current rowset from now on,
-- just start a new set, with just the totals
\\\ -- loop through the put columns to fill the resulting row
for colindx in 1 .. env.put columns.count loop
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dbms_ output.put line(q'[Columns of this type (]' ||
env.get columns (colindx) .type ||

q'[) are not supported (yet).]'):
end case;

end loop;

106

-—- completely ignore the current rowset from now on,
-- just start a new set, with just the totals
-- loop through the put columns to fill the resulting row
for colindx in 1 .. env.put columns.count loop
case env.put columns (colindx) .type
-- when the column type is INTERVAL YEAR TO MONTH
when dbms tf.type interval ym then
-- add this value to the resulting row
1l rowset(colindx) .tab_interval ym(l) := 1 sum recs(colindx) .sumym;
-- when the column type is INTERVAL DAY TO SECOND
when dbms tf.type interval ds then
-- add this value to the resulting row

1l rowset(colindx) .tab _interval ds(1l) :=

1l sum recs(colindx) .sumds;
end case:
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-- when the column type is INTERVAL YEAR TO MONTH
when dbms tf.type interval ym then
-- add this value to the resulting row
1l rowset(colindx) .tab _interval ym(l) := 1 sum recs(colindx) .sumym;
-- when the column type is INTERVAL DAY TO SECOND
when dbms tf.type interval ds then
-- add this value to the resulting row
1l rowset(colindx) .tab_interval ds(l) := 1 sum recs(colindx) .sumds;
end case;
end loop;
dbms_ tf.put row set(l_rowset);
end;
end suminterval ptf;

/

sho err
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dbms_ tf.put row set(l_rowset);
end;
end suminterval ptf;

/

sho err
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-- create a 'wrapper' function for the polymorphic table function

create or replace function suminterval fnc(p_ tbl in table
,cols columns default null) return table
pipelined table polymorphic using suminterval ptf;
/
sho err
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prompt try to get a sum of the YEAR TO MONTH INTERVALs
select sum(intervalym) from intervals

/
try to get a sum of the YEAR TO MONTH INTERVALSs
select sum(intervalym) from intervals

ORA-00932: inconsistent datatypes: expected NUMBER got INTERVAL YEAR TO MONTH

prompt select the SUM of the YEAR TO MONTH INTERVALs using the Polymorphic Table Function
select *
from suminterval fnc(intervals, columns(intervalym))
/
select the SUM of the YEAR TO MONTH INTERVALs using the Polymorphic Table Function

SUM_INTERVALYM
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prompt try to get a sum of the DAY TO SECOND INTERVALs
select sum(intervalds) from intervals

/
try to get a sum of the DAY TO SECOND INTERVALSs
select sum(intervalds) from intervals

ORA-00932: inconsistent datatypes: expected NUMBER got INTERVAL DAY TO SECOND

prompt select the SUM of the DAY TO SECONDS INTERVALs using the Polymorphic Table Function
select *
from suminterval fnc(intervals, columns(intervalds))

/
select the SUM of the DAY TO SECONDS INTERVALs using the Polymorphic Table Function

SUM_ INTERVALDS _

+10 00:00:10
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More...

e Polymorphic Table Functions

[http://blog.bar-solutions.com/?p=820]
e Polymorphic Table Functions Part 2

[http://blog.bar-solutions.com/?p=832]

e Oracle Live SQL - Script:
o Polymorphic Table Function Split Column

[http://bit.ly/PTF Split]
o Polymorphic Table Function Split Column Variable Column Name
[http://bit.ly/PTF Split2]
o Polymorphic Table Function Split Column Variable Column Name Variable Separator

[http://bit.ly/PTF Split3]
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