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Oracle 7

declare

| type names pt is table of varchar2(30) index by binary integer;
1l names names_pt;
1l indx binary integer;

begin
-—- fill up the collection

1 names (1) = 'Hooly';

1 names (42) = 'Heddy';

1 names (10) = 'Hilder';

1 names(l_names.count + 1) := 'Holy';

1 names(-1) := 'Haley';

-- display the contents of the collection

l indx := 1 names.first;

while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);

end loop;

end;
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Oracle 7

declare
type names pt is table of varchar2(30) index by binary integer;
1l names names pt;
1l indx binary integer;
begin
-—- fill up the collection

1 names (1) = 'Hooly';

1 names (42) = 'Heddy';

1 names (10) = 'Hilder';

1l names(l_names.count + 1) := 'Holy';

1 names(-1) := 'Haley';

-- display the contents of the collection

l indx := 1 names.first;

while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);

end loop;

end;
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Oracle 7

declare
type names pt is table of varchar2(30) index by binary integer;

. 1 _names names_pt;

1l indx binary integer;

begin 1 HOOIQ

-—- fill up the collection

| 1l names (1) = 'Hooly';
1 names (42) = 'Heddy';
1 names (10) = 'Hilder';
1 names(l_names.count + 1) := 'Holy';
1 names(-1) := 'Haley';
-- display the contents of the collection
l indx := 1 names.first;
while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;
end;
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Oracle 7

declare
type names pt is table of varchar2(30) index by binary integer;
1 names names pt;
1l indx binary integer;

begin 1| Hooly
-—- fill up the collection
1 names (1) = 'Hooly'; 42 Heddg
1 names (42) = 'Heddy';
1 names (10) = 'Hilder';
1 names(l_names.count + 1) := 'Holy';
1 names(-1) := 'Haley';
-- display the contents of the collection
l indx := 1 names.first;
while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;

end;
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Oracle 7

declare
type names pt is table of varchar2(30) index by binary integer;
1 names names pt;
1l indx binary integer;

begin 1| Hooly
-—- fill up the collection
1 names (1) = 'Hooly'; 10 | Hilder | 42 HEddg
1 names (42) = 'Heddy';
1 names (10) = 'Hilder';
1l names(l_names.count + 1) := 'Holy';
1 names(-1) := 'Haley';
-- display the contents of the collection
l indx := 1 names.first;
while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;

end;
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Oracle 7

declare
type names pt is table of varchar2(30) index by binary integer;
1 names names pt;
1l indx binary integer;

begin 1| Hooly
-—- fill up the collection .
1 names (1) = 'Hooly'; ll HOIg 10 H||c|er
1 names (42) = 'Heddy';

1 names (10)

'Hilder'; 42 Heddy

1l names (1l names.count + 1) := 'Holy';

1 names(-1) := 'Haley';

-- display the contents of the collection

l indx := 1 names.first;

while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);

end loop;

end;
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Oracle 7

declare
type names pt is table of varchar2(30) index by binary integer;
1 names names pt;
1l indx binary integer;
begin -1| Haley
-—- fill up the collection
1 names (1)
1 names (42) '"Heddy ' ;
1 names (10) 'Hiler'; 10 H“der
1 names (1l names.count + 1) := 'Holy';
1l names(-1) := 'Haley'; 42 Heddg
-- display the contents of the collection
l indx := 1 names.first;
while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;
end;

[\

Hooly
'"Hooly'; 4 HOIg
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Oracle 7

declare
type names pt is table of varchar2(30) index by binary integer;
1 names names pt;
1l indx binary integer;

begin -1 Ha|eg
-—- fill up the collection

1 names (1) = 'Hooly'; 1 HOO'g
1 names (42) = 'Heddy';

1 names (10) = 'Hilder'; 4 HOIg
1 names (1l names.count + 1) := 'Holy'; R

1 names (-1) := 'Haley'; | 10 H||der

-- display the contents of the collection
1 indx := 1 names.first; 42 HEddg

while 1 indx is not null loop

dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;
end;
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Oracle 7

prompt create the RelationTypes table
create table RelationTypes (
Type number (2)
, Name wvarchar2 (16)
)
/
prompt create the NedMcDodd table
create table NedMcDodd (
ID number (4)
, Firstname wvarchar2 (32)
, Lastname varchar2 (32)
, Type number (2)

A collection’s a collection No matter how small May 31, 2024




prompt add the Relation Types to the table

begin
insert into RelationTypes (Type, Name) values (10, 'Relative');
insert into RelationTypes (Type, Name) values (12, 'Wife');
insert into RelationTypes (Type, Name) values (15, 'Son');
insert into RelationTypes (Type, Name) values (18, 'Daughter');
insert into RelationTypes (Type, Name) values (20, 'Friend');
insert into RelationTypes (Type, Name) values (30, 'Enemy') ;
commit;

end;

/

prompt add the characters to the NedMcDodd table

begin
-- Relative
insert into NedMcDodd (ID, Firstname, Lastname, Type) values (1010, 'Sally', 'O''Malley',6 12);
insert into NedMcDodd (ID, Firstname, Lastname, Type) values (1020, 'JoJo', 'McDodd',6 15);
insert into NedMcDodd (ID, Firstname, Lastname, Type) values (1030, 'Hooly', 'McDodd',6 18);
insert into NedMcDodd (ID, Firstname, Lastname, Type) values (1040, 'Hedy', 'McDodd',6 18);
insert into NedMcDodd (ID, Firstname, Lastname, Type) values (1050, 'Helen', 'McDodd',6 18);
insert into NedMcDodd (ID, Firstname, Lastname, Type) values (1060, 'Heather', 'McDodd', 18);
insert into NedMcDodd (ID, Firstname, Lastname, Type) values (1070, 'Hildy', 'McDodd',6 18);
%nsert NedMcDodd (ID, Firstname, Lastname, '"McDodd', 18){
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Oracle 7

declare

cursor C_names is

select n.firstname from NedMcDodd n where n.type

= 18;
type names _pt is table of varchar2(30) index by binary integer;
1 names names pt;
begin
-—- fill up the collection by selecting from the table
open C_names;
loop
fetch c_names into 1 names(l _names.count + 1);
exit when c_names%notfound;
end loop;
close c_names;
-- display the contents of the collection
for 1 indx in 1 names.first 1l names.last loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
end loop;
end;
w |
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Oracle 7

declare

cursor C_names is

select n.firstname from NedMcDodd n where n.type

= 18;
type names _pt is table of varchar2(30) index by binary integer;
1 names names pt;
begin
-—- fill up the collection by selecting from the table
open C_names;
loop
fetch ¢ names into 1 names(l_names.count + 1);
exit when c _names%notfound;
end loop;
close c names;
-- display the contents of the collection
for 1 indx in 1 names.first 1l names.last loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
end loop;
end;
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Oracle 7

declare

cursor C_names is

select n.firstname from NedMcDodd n where n.type
type

= 18;
names pt is table of varchar2(30) index by binary integer;
1 names names pt;
begin
-—- fill up the collection by selecting from the table
open C_names;
loop
fetch ¢ names into 1 names(l_names.count + 1);
exit when c _names%notfound;
end loop;
close c names;
-- display the contents of the collection
for 1 indx in 1 names.first 1 names.last loop
dbms output.put line(l indx || ') ' || 1 _names(l indx));
end loop;
end;
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Oracle 8/

declare
( type names nt is table of varchar2(30); ]
1l names names_nt;

begin
-- initialize the collection
1l names := names nt();
-- extend the collection
1l names.extend(5); -- make room for 5 items right away
-—- fill up the collection
1l names(l) := 'Haley';
1 names(5) := 'Heddy';
1l names(4) := 'Hilder';
1l names(2) := 'Hooly';
1l names(3) := 'Holy';
-- display the contents of the collection
for 1 indx in 1 names.first .. 1 names.last loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
end loop;
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Oracle 8/

declare
( type names nt is table of varchar2(30); ]
1l names names_nt;

begin
-- initialize the collection
1l names := names nt();
-- extend the collection
1l names.extend(5); -- make room for 5 items right away
-—- fill up the collection
1l names(l) := 'Haley';
1 names(5) := 'Heddy';
1l names(4) := 'Hilder';
1l names(2) := 'Hooly';
1l names(3) := 'Holy';
-- display the contents of the collection
for 1 indx in 1 names.first .. 1 names.last loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
end loop;
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Oracle 8/

declare

type names nt is table of varchar2(30);
1 names names nt;

begin
-- initialize the collection
1l names := names nt();
-- extend the collection
1l names.extend(5); -- make room for 5 items right away
-—- fill up the collection
1l names(l) := 'Haley';
1 names(5) := 'Heddy';
1l names(4) := 'Hilder';
1l names(2) := 'Hooly';
1l names(3) := 'Holy';

-- display the contents of the collection
for 1 indx in 1 names.first 1l names.last loop

dbms output.put line(l_ indx ||_') " || 1_names(l_indx));
end loop;
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Oracle 8/

declare
type names nt is table of varchar2(30);
1 names names nt;

begin
-- initialize the collection
1l names := names nt();
-- extend the collection

( 1l names.extend(5); -- make room for 5 items right away ]

-- fill up the collection
1l names(l) := 'Haley';
1 names(5) := 'Heddy';
1 names (4) '"Hilder';

Haley

1l names(2) := 'Hooly';
1l names(3) := 'Holy';
-- display the contents of the collection
for 1 indx in 1 names.first .. 1 names.last loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
end loop;
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Oracle 8/

declare

type names nt is table of varchar2(30);
1 names names nt;

begin
-- initialize the collection 1 Haleg
1l names := names nt();
-- extend the collection 2
1l names.extend(5); -- make room for 5 items right away
-—- fill up the collection 3
1 names(l) := 'Haley'; ]
1 names(5) := 'Heddy'; ll
1l names(4) := 'Hilder';
l:names(2) := 'Hooly'; 5 HEddg
1l names(3) := 'Holy';

-- display the contents of the collection
for 1 indx in 1 names.first 1l names.last loop

dbms output.put line(l indx | |_') " || 1_names(l_indx));
end loop;
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Oracle 8/

declare

type names nt is table of varchar2(30);
1 names names nt;

begin
-- initialize the collection
1l names := names nt();
-- extend the collection
1l names.extend(5); -- make room for 5 items right away
-—- fill up the collection
1l names(l) := 'Haley';
1 names(5) := 'Heddy';
1l names(4) := 'Hilder';
1l names(2) := 'Hooly';
1l names(3) := 'Holy’;

-- display the contents of the collection
for 1 indx in 1 names.first 1l names.last loop

dbms output.put line(l_ indx ||_') " || 1_names(l_indx));
end loop;

Haley

Hilder

Heddy
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Oracle 8/

declare

type names nt is table of varchar2(30);
1 names names nt;

begin
-- initialize the collection
1l names := names nt();
-- extend the collection
1l names.extend(5); -- make room for 5 items right away
-—- fill up the collection
1l names(l) := 'Haley';
1 names(5) := 'Heddy';
1l names(4) := 'Hilder';
1l names(2) := 'Hooly';
1l names(3) := 'Holy';

-- display the contents of the collection
for 1 indx in 1 names.first 1l names.last loop

dbms output.put line(l_ indx ||_') " || 1_names(l_indx));
end loop;

Haley

Hooly

Hilder

Heddy
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Oracle 8/

declare

type names nt is table of varchar2(30);
1 names names nt;

begin
-- initialize the collection
1l names := names nt();
-- extend the collection
1l names.extend(5); -- make room for 5 items right away
-—- fill up the collection
1l names(l) := 'Haley';
1 names(5) := 'Heddy';
1l names(4) := 'Hilder';
1l names(2) := 'Hooly';
1l names(3) := 'Holy';

-- display the contents of the collection
for 1 indx in 1 names.first 1l names.last loop

dbms output.put line(l_ indx ||_') " || 1_names(l_indx));
end loop;

Haley

Hooly
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Hilder

Heddy
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Oracle 8/

declare

type names nt is table of varchar2(30);
1 names names nt;

begin
-- initialize the collection
1l names := names nt();
-- extend the collection
1l names.extend(5); -- make room for 5 items right away
-—- fill up the collection
1l names(l) := 'Haley';
1 names(5) := 'Heddy';
1l names(4) := 'Hilder';
1l names(2) := 'Hooly';
1l names(3) := 'Holy';

-- display the contents of the collection
for 1 indx in 1 names.first 1l names.last loop

dbms output.put line(l_ indx ||_') " || 1_names(l_indx));
end loop;

Haley

Hooly

Holy

Hilder

Heddy
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declare
cursor C_names is

select n.firstname from NedMcDodd n where n.type = 18;

type names ibi is table of varchar2(30) index by binary integer;
1 names names ibi;

begin
-—- fill up the collection by selecting from the table
open C_names;

fetch ¢ _names bulk collect into 1 names;
close c names;

-- display the contents of the collection
for 1 indx in 1 names.first ..

1l names.last loop

dbms output.put line(l indx || ') ' || 1 _names(l _indx));
end loop;
end;
H ‘BB i
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declare
cursor C_names is

select n.firstname from NedMcDodd n where n.type = 18;

type names ibi is table of varchar2(30) index by binary integer;
1 names names ibi;
begin

-—- fill up the collection by selecting from the table
open C_names;

fetch C_names bulk collect into l_names;
close C_names;

-- display the contents of the collection

for 1 indx in 1 .. 1 names.count loop
dbms output.put/\line(l indx || ') ' || 1 names(l indx));
end loop;
end; .
/ Densely filled,
starting at 1
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declare

c_limit constant number := 4;

cursor c_names 1s select n.firstname from NedMcDodd n where n.type = 18;
type names_ ibi is table of varchar2(30) index by binary integer;
1 names names ibi;
begin
open C names;
loop
fetch ¢ _names bulk collect into 1 names limit c limit;
if 1 names.count > 0 then -- display the contents of the collection
for 1 indx in 1 names.first .. 1 names.last loop
dbms output.put line(l indx || ') ' || 1 _names(l indx));
end loop;
end if;
exit when 1 names.count < c_limit;
end loop;

close C_names;
end;

A collection’s a collection No matter how small May 31, 2024




Oracle 8/

declare
type id ibi is table of NedMcDodd.id%type index by binary integer;
type firstname ibi is table of NedMcDodd.firstname%type index by binary integer;
type lastname ibi is table of NedMcDodd.lastname%type index by binary integer;
type type ibi is table of NedMcDodd. type%type index by binary integer;

cursor c_NedMcDodd is
select n.id, n.firstname, n.lastname, n.type
from NedMcDodd n where n.type in (12, 15, 18);

1l ids id ibi;
1l firstnames firstname ibij;
1l lastnames lastname ibi;
1 types type ibi;
begin
open c_NedMcDodd;
fetch c_NedMcDodd bulk collect into 1 _ids
, 1_firstnames

, 1_lastnames
]
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Oracle 8/

declare
type id ibi is table of NedMcDodd.id%type index by binary integer;
type firstname ibi is table of NedMcDodd.firstname%type index by binary integer;
type lastname ibi is table of NedMcDodd.lastname%type index by binary integer;
type type ibi is table of NedMcDodd. type%type index by binary integer;

cursor c_NedMcDodd is
select n.id, n.firstname, n.lastname, n.type
from NedMcDodd n where n.type in (12, 15, 18);

1l ids id ibi;
1l firstnames firstname ibij;
1l lastnames lastname ibi;
1 types type ibi;
begin
open c_NedMcDodd;
fetch c_NedMcDodd bulk collect into 1 _ids
, 1_firstnames

, 1_lastnames
]
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Oracle 8/

declare
type id ibi is table of NedMcDodd.id%type index by binary integer;
type firstname ibi is table of NedMcDodd.firstname%type index by binary integer;
type lastname ibi is table of NedMcDodd.lastname%type index by binary integer;
type type ibi is table of NedMcDodd.type3type index by binary integer;

cursor c_NedMcDodd is
select n.id, n.firstname, n.lastname, n.type
from NedMcDodd n where n.type in (12, 15, 18);

1l ids id ibi;

1l firstnames firstname ibij;

1l lastnames lastname ibi;

1 types type ibi;

begin
open c_NedMcDodd;
fetch c_NedMcDodd bulk collect into 1 _ids
, 1_firstnames

‘B S B ) , 1_lastnames
]
I
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Oracle 8/

declare
type id ibi is table of NedMcDodd.id%type index by binary integer;
type firstname ibi is table of NedMcDodd.firstname%type index by binary integer;
type lastname ibi is table of NedMcDodd.lastname%type index by binary integer;
type type ibi is table of NedMcDodd.type3type index by binary integer;

cursor c_NedMcDodd is
select n.id, n.firstname, n.lastname, n.type
from NedMcDodd n where n.type in (12, 15, 18);

1l ids id ibi;

1l firstnames firstname ibi;

1l lastnames lastname ibi;

1 types type ibi;

begin
open c_NedMcDodd;
fetch c_NedMcDodd bulk collect into 1 _ids
, 1_firstnames

‘B S B ) , 1_lastnames
]
I
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Oracle 8/
1l ids id ibi;
1l firstnames firstname ibij;
1l lastnames lastname ibi;
1 types type ibi;
begin
open c_NedMcDodd;
fetch c_NedMcDodd bulk collect into 1 ids
, 1 _firstnames
, 1_lastnames

, 1_types;
close c_NedMcDodd;
dbms output.put line('Number of relatives :'||l_ids.count);
for indx in 1 ids.first .. 1 ids.last loop
dbms output.put line('Relative('||l_ids(indx)|[|') : '||1l_firstnames(indx))
end loop;
end;
/
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Oracle 8/

| create or replace type Names NT as table of varchar2 (32) ]
/

create or replace package McDodd as
function Daughters return Names nt;

function Relatives(type in in number) return Names nt;
end;

/

create or replace package body McDodd as
function Daughters return Names nt

is

1 Daughters Names NT;

begin

1 Daughters := Names NT() ;

1 Daughters.extend(2) ;

1 Daughters(l) := 'Hooly';

1 Daughters(2) := 'Holy';
‘B returnyg jpughters; :
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Oracle 8/

| create or replace type Names NT as table of varchar2 (32)
/

create or replace package McDodd as
function Daughters return Names nt;

function Relatives(type in in number) return Names nt;
end;

/

create or replace package body McDodd as

function Daughters return Names nt
is

1 Daughters Names NT;
begin

1 Daughters := Names NT() ;

1 Daughters.extend(2) ;

1 Daughters(l) := 'Hooly';

1 Daughters(2) := 'Holy';
‘B returnyg jpughters;
] ] I“* . | ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
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Oracle 8/

create or replace type Names NT as table of varchar2(32)
7 N
create or replace package McDodd as
function Daughters return Names nt;

function Relatives(type in in number) return Names nt;
end;

/

create or replace package body McDodd as
function Daughters return Names nt ,//
is
1 Daughters Names NT;
begin
1 Daughters := Names NT() ;
1 Daughters.extend(2) ;

1 Daughters(l) := 'Hooly';

1 Daughters(2) := 'Holy';
‘B returnyg jpughters;
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Oracle 8/

///create or replace package body McDodd as \\\
function Daughters return Names nt
is
1 Daughters Names NT;
begin
1 Daughters := Names NT() ;
1 Daughters.extend(2) ;
1 Daughters(l) := 'Hooly';
1 Daughters(2) := 'Holy';
\\\ return 1 Daughters;
\\\ end;
function Relatives(type in in number) return Names nt
is
1 Names Names NT;
begin
select n.firstname
bulk collect into 1 Names
from NedMcDodd n
wheregp."grpe = type in;

W
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Oracle 8/

//’ function Relatives(type in in number) return Names nt \\\
is
1 Names Names NT;
begin
select n.firstname
bulk collect into 1 Names
from NedMcDodd n
where n.type = type in;
return 1 Names;
" en

d; ,//
end;

/
select column value from table(cast (McDodd.Daughters() as Names nt))
/
select column value from table(cast (McDodd.Relatives(20) as Names nt))
/
m m B |
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Oracle 9/

declare
( type names aa is table of varchar2 (30) index by varchar2(10) ; ]

1l names names_aa;
1l indx wvarchar2(10);
begin

-—- fill up the collection

1 names('Hooly') := 'One'’';

1 names ('Heddy') '"Two';

1l names('Hilder') := 'Three';

1 names('Holy') := 'Four';

1l names('Haley') := 'Five';

-- display the contents of the collection

l indx := 1 names.first;

while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);

end loop;

May 31, 2024




Oracle 9/

declare
( type names aa is table of varchar2 (30) index by varchar2(10) ; ]

1l names names_aa;

1 indx varchar2(10); Hooly | One
begin

-—- fill up the collection

1 names('Hooly') := 'One'’';

1 names ('Heddy') '"Two';

1l names('Hilder') := 'Three';

1 names('Holy') := 'Four';

1l names('Haley') := 'Five';

-- display the contents of the collection

l indx := 1 names.first;

while 1 indx is not null loop

dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;
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Oracle 9/

declare
type names _aa is table of varchar2(30) index by varchar2(10);

1l names names_aa;
1 indx varchar2(10); Heddy | Two Hooly | One
begin
-—- fill up the collection
( 1 names('Hooly') := 'One'; ]
1 names ('Heddy') '"Two';
1l names('Hilder') := 'Three';
1 names('Holy') := 'Four';
1l names('Haley') := 'Five';
-- display the contents of the collection
l indx := 1 names.first;
while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;
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Oracle 9/

declare
type names _aa is table of varchar2(30) index by varchar2(10);

1l names names_aa;
1 indx varchar2(10); Heddy | Two
begin :
-- fill up the collection Hllder Three HOO'g Ohe
1 names('Hooly') := 'One'’';
( 1 names ('Heddy') 'Two' ; j
1l names('Hilder') := 'Three';
1 names('Holy') := 'Four';
1l names('Haley') := 'Five';
-- display the contents of the collection
l indx := 1 names.first;
while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;
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Oracle 9/

declare

type names _aa is table of varchar2(30) index by varchar2(10);

1l names names_aa;
1l indx wvarchar2(10);

begin
-—- fill up the collection
1 names('Hooly') := 'One'’';
1 names ('Heddy') '"Two';

Heddy

Two

Hilder

Three

1l names('Hilder') := 'Three';

Holy | Four

Hooly

Ohe

1 names('Holy') := 'Four';

1l names('Haley') := 'Five';

-- display the contents of the collection
l indx := 1 names.first;

while 1 indx is not null loop

dbms output.put line(l indx || ') ' || 1 _names(l _indx));

l indx := 1 names.next(l_indx);
end loop;
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Oracle 9/

declare

type names _aa is table of varchar2(30) index by varchar2(10);

1l names names_aa;
1l indx wvarchar2(10);
begin
-—- fill up the collection
1 names('Hooly') := 'One'’';
1 names ('Heddy') '"Two';
1l names('Hilder') := 'Three';

Haley | Five

Heddy

Two

Hilder

Three

Holy

Four

1l names ('Holy') := 'Four';

1l names('Haley') := 'Five';

-- display the contents of the collection
l indx := 1 names.first;

while 1 indx is not null loop

dbms output.put line(l indx || ') ' || 1 _names(l _indx));

l indx := 1 names.next(l_indx);
end loop;

Hooly

Ohe
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Oracle 9/

declare
type names _aa is table of varchar2(30) index by varchar2(10);

l_names names_aa;

1 indx varchar2(10); Haley | Five
begin
-- £ill up the collection Heddy | Two
1 names ('Hooly') := 'One'’'; N
1:names('Hedd§') — 'Two' Hilder | Three
1l names('Hilder') := 'Three'; |
1l names ('Holy') := 'Four'; Hog Four
( 1 names('Haley') := 'Five'; ]
- display the contents of the collection HOOHJ ki
l indx := 1 names.first;
while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;
m  end; o E ®
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Oracle 9/

l_names names_aa;
1l indx wvarchar2(10);

begin
-— fill up the collection
1 names('Hooly') := 'One'; Haley | Five
1 names ('Heddy') := 'Two’';
1 names('Hilder') := 'Three'; Heddy | Two
1 names('Holy') := 'Four'; A
1 names ('Haley') := 'Five': Hilder | Three
-- display the contents of the collection Holu | F
l indx := 1 names.first; Paf | Getts
while 1 indx is not null loop |-|00|g Ohe

dbms output.put line(l indx || ') ' || 1 _names(l indx));

l indx := 1 names.next(l_indx);
end loop;

end;

A collection’s a collection No matter how small
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Oracle 9/

declare
( type NedMcDodd aa is table of NedMcDodd%rowtype index by binary integer; ]

cursor c_NedMcDodd
is
select n.id, n.firstname, n.lastname, n.type
from NedMcDodd n
where n.type in (12, 15, 18);
1 NedMcDodds NedMcDodd aa;
begin
open c_NedMcDodd;
fetch c_NedMcDodd bulk collect into 1 NedMcDodds;
close c_NedMcDodd;
dbms output.put line('Number of relatives :'||l_NedMcDodds.count) ;
for indx in 1 NedMcDodds.first .. 1 NedMcDodds.last loop
dbms output.put line('Relative('| |l _NedMcDodds (indx) .id||"') : ' ||
1 NedMcDodds (indx) .firstname) ;
end loop;
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Oracle 9/

declare
( type NedMcDodd aa is table of NedMcDodd%rowtype index by binary integer; ]

cursor c_NedMcDodd
is
select n.id, n.firstname, n.lastname, n.type
from NedMcDodd n
where n.type in (12, 15, 18);
1 NedMcDodds NedMcDodd aa;
begin
open c_NedMcDodd;
fetch c_NedMcDodd bulk collect into 1 NedMcDodds;
close c_NedMcDodd;
dbms output.put line('Number of relatives :'||l_NedMcDodds.count) ;
for indx in 1 NedMcDodds.first .. 1 NedMcDodds.last loop
dbms output.put line('Relative('| |l _NedMcDodds (indx) .id||"') : ' ||
1 NedMcDodds (indx) .firstname) ;

end loop;
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Oracle 9/

declare
type NedMcDodd aa is table of NedMcDodd%rowtype index by binary integer;

cursor c_NendDodd
is

select n.id, n.firstname, n.lastname, n.type
from NedMcDodd n
where n.type in (12, 15, 18);

1 NedMcDodds NedMcDodd aa;
begin

open c_NedMcDodd;

fetch c_NedMcDodd bulk collect into 1 NedMcDodds;

close c_NedMcDodd;

dbms output.put line('Number of relatives :'||l_NedMcDodds.count) ;

for indx in 1 NedMcDodds.first .. 1 NedMcDodds.last loop

dbms output.put line('Relative('| |l _NedMcDodds (indx) .id||"') : ' ||

1 NedMcDodds (indx) .firstname) ;

end loop;
end; n ;| ‘B
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Oracle 9/

| create or replace type Names NT as table of varchar2 (32)
/

create or replace package McDodd as
function Daughters return Names NT pipelined;

function Relatives(type in in number) return Names NT pipelined;
end;

/

create or replace package body McDodd as
function Daughters return Names NT pipelined
is
1 row NedMcDodd.Firstname%type;
begin
1l row := 'Hooly';
pipe row(l row);
1l row := 'Holy';
pipe row(l row);
‘B returnpg " ‘B
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Oracle 9/

| create or replace type Names NT as table of varchar2 (32)
/

create or replace package McDodd as
function Daughters return Names NT pipelined;

function Relatives(type in in number) return Names NT pipelined;
end;

/

create or replace package body McDodd as

function Daughters return Names NT pipelined
is

1 row NedMcDodd.Firstname%type;
begin

1l row := 'Hooly';

pipe row(l row);

1l row := 'Holy';

pipe row(l row);

‘B returnpg " ‘B
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Oracle 9/

create or replace type Names NT as table of varchar2 (32)
(7

create or replace package McDodd as

function Daughters return Names NT pipelined;
end;

function Relatives(type in in number) return Names NT pipelined;
/

create or replace package body McDodd as

function Daughters return Names NT pipelined
is

1 row NedMcDodd.Firstname%type;
begin

1l row := 'Hooly';

pipe row(l row);

1l row := 'Holy';
pipe row(l row);
L returnpg " ‘B
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Oracle 9/

///create or replace package body McDodd as \\\

function Daughters return Names NT pipelined
is

1 row NedMcDodd.Firstname$type;
begin

1l row := 'Hooly';

pipe row(l row);

1l row := 'Holy';

pipe row(l row);

L

return; :j?

end;

function Relatives(type in in number) return Names NT pipelined
is
begin
for 1 row in (select n.firstname from NedMcDodd n where n.type = type in) loop
pipe row(l row.firstname) ;
end loop;
return;

end; @ g
. ]
)

TO = _d
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Oracle 9/

function Relatives(type in in number) return Names NT pipelined \\\
is
begin
for 1 row in (select n.firstname from NedMcDodd n where n.type = type in) loop
pipe row(l row.firstname) ;
end loop;
return;
end;

7nd; ///

select * from table (McDodd.Daughters)

/
select * from table (McDodd.Relatives (20))

/

A collection’s a collection No matter how small May 31, 2024



Oracle 9/

clear screen
set serveroutput on size unlimited

drop table FatMcDodd
/

prompt create a big fat table
create table FatMcDodd as select * from NedMcDodd where 1=2

begin
for indx in 1 .. 10000 loop
insert into FatMcDodd select * from NedMcDodd;
end loop;
commit;
end;
select count(*) from FatMcDodd
H ‘BB B i
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Oracle 9/
end loop;
commit;

end;

/
select count(*) from FatMcDodd

/

set timing on
declare
1 id FatMcDodd.id%type;
begin
for rec in (select * from FatMcDodd) loop
1l id := rec.id;
end loop;
end;

/

set timing off
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PL/SQL procedure successfully completed
Executed in 4.453 seconds

Oracle 9/

declare
1 id FatMcDodd.id%type;
begin
for rec in (select * from FatMcDodd) loop
1l id := rec.id;
end loop;
end;

/

set timing off
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PL/SQL procedure successfully completed
Executed in 1.235 seconds

Oracle 9/
declare
cursor c_FatMcDodd
is

select * from FatMcDodd;
type t FatMcDodd is table of FatMcDodd%rowtype index by pls integer;
1lFatMcDodd t FatMcDodd;
1 id FatMcDodd.id%type;
begin
open c_FatMcDodd;
loop
fetch c_FatMcDodd bulk collect into lFatMcDodd limit 10000;
exit when lFatMcDodd.count = 0;
for indx in lFatMcDodd.first .. lFatMcDodd.last loop
1l id := lFatMcDodd (indx) .id;
end loop;
end loop;
end;
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Oracle 10g

clear screen
set serveroutput on size unlimited

drop table FatMcDodd
/

prompt create a big fat table
create table FatMcDodd as select * from NedMcDodd where 1=2

begin
for indx in 1 .. 10000 loop
insert into FatMcDodd select * from NedMcDodd;
end loop;
commit;
end;
select count(*) from FatMcDodd
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Oracle 10g

end loop;
commit;
end;

/

select count(*) from FatMcDodd

/

set timing on
declare
1 id FatMcDodd.id%type;
begin
for rec in (select * from FatMcDodd) loop
1l id := rec.id;
end loop;
end;

/

set timing off
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PL/SQL procedure successfully completed
Executed in 0.701 seconds

Oracle 10g

declare
1 id FatMcDodd.id%type;
begin
for rec in (select * from FatMcDodd) loop
1l id := rec.id;
end loop;
end;
/

set timing off
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PL/SQL procedure successfully completed
Executed in 0.581 seconds

Oracle 10g

declare

cursor c_FatMcDodd
is

select * from FatMcDodd;

type t FatMcDodd is table of FatMcDodd%rowtype index by pls integer;
1lFatMcDodd t FatMcDodd;
1 id FatMcDodd.id%type;
begin
open c_FatMcDodd;
loop

fetch c_FatMcDodd bulk collect into lFatMcDodd limit 10000;
exit when lFatMcDodd.count = 0O;

for indx in lFatMcDodd.first ..

lFatMcDodd.last loop
1l id := lFatMcDodd (indx) .id;

end loop;
end loop;
end;
‘B set timingpfyp ‘B ‘B
] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
L L L J L L J L 1 1 L L 1 L 1 L) ) L ) ) I L L I L L I L
© ©o o o o o o o o o o o o = [ = [ = Lol L L = =
N W O o Ll N w > Ul O) ~ 00 O (=) Ll N W U1 [2)) ~ (23] O

14w m

02 ==
T1C ==

A collection’s a collection No matter how small

May 31, 2024



matter how small

A collection’s a collection




Oracle 10g

create or replace package McDodd as

type Names NT is table of NedMcDodd.firstname%type;

function Daughters return McDodd.Names NT pipelined

function Relatives(type in in number) return McDodd.Names NT pipelined
end;

/

create or replace package body McDodd as
function Daughters return McDodd.Names NT pipelined

is
1 row NedMcDodd.firstname%type;
begin
1l row := 'Hooly';
pipe row(l row);
1l row := 'Holy';
pipe row(l row);
return;
end;
‘B functlomﬁle:ntlves(tme in“gn number) return McDodd.Names NT pipelined ,
et 44—
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Oracle 10g

create or replace package McDodd as
type Names NT is table of NedMcDodd.firstname%type;
function Daughters return McDodd.Names NT pipelined;

function Relatives(type in in number) return McDodd.Names NT pipelined;
end;

/

create or replace package body McDodd as
function Daughters return McDodd.Names NT pipelined

is
1 row NedMcDodd.firstname%type;
begin
1l row := 'Hooly';
pipe row(l row);
1l row := 'Holy';
pipe row(l row);
return;
end;
‘B functiongfeyptives (tijge in‘fin number) return McDodd.Names NT pipelined :
Ll _1:g1 1 ' 1 ' ‘  ‘ { ‘ { .\ + { ‘ { {1 1 ‘ { ‘' { | 1 | I
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Oracle 10g

/~ create or replace package McDodd as
type Names NT is table of NedMcDodd.firstname%type;
function Daughters return McDodd.Names NT pipelined;

function Relatives(type in in number) return McDodd.Names NT pipelined;
end;

/

vy

create or replace package body McDodd as
function Daughters return McDodd.Names NT pipelined

is
\\\ 1l row NedMcDodd. firstname%type; ,//
begin
1l row := 'Hooly';
pipe row(l row);
1l row := 'Holy';
pipe row(l row);
return;
end;
‘B functlonﬁe:ntlves(tme in"gmn number) return McDodd.Names NT pipelined :
] ] Ligl ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
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Oracle 10g

///create or replace package body McDodd as \\\
function Daughters return McDodd.Names NT pipelined
is
1 row NedMcDodd.firstname$type;
begin
1l row := 'Hooly';
pipe row(l row);
1l row := 'Holy';
pipe row(l row);
return; J//
end; ,//

L

function Relatives(type in in number) return McDodd.Names NT pipelined
is
begin
for 1 row in (select n.firstname from NedMcDodd n where n.type = type in) loop
pipe row(l row.firstname) ;
end loop;
return;

end; mn ‘m g ¢ ‘@ w
. | |
L) L)
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Oracle 10g

function Relatives(type in in number) return McDodd.Names NT pipelined \\\
is
begin
for 1 row in (select n.firstname from NedMcDodd n where n.type = type in) loop
pipe row(l row.firstname) ;
end loop;
return;
end;

7nd; ///

select * from table (McDodd.Daughters)

/
select * from table (McDodd.Relatives (20))

/
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Oracle 11g

create or replace package McDodd as
type Daughters NT is table of NedMcDodd.firstname%type;
end;

/

declare
Daughters McDodd.Daughters NT;
begin
Daughters := McDodd.Daughters NT() ;
Daughters.extend (2) ;
Daughters (1) := 'Hooly';
Daughters(2) := 'Holy';
for i in (select n.firstname from NedMcDodd n where n.type = 18
and n.firstname not in (select * from table (Daughters))) loop
dbms output.put line(i.firstname) ;
end loop;
end;
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Oracle 11g

create or replace

type Daughters NT as table of varchar2(32)
/

declare
Daughters Daughters NT;
begin
Daughters := Daughters NT();
Daughters.extend (2) ;
Daughters (1) := 'Hooly';
Daughters(2) := 'Holy';
for i in (select n.firstname from NedMcDodd n where n.type = 18

and n.firstname not in (select * from table (Daughters)))

loop
dbms output.put line(i.firstname) ;

end loop;
end;
‘B b B ¢ B b o] b 1]
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Oracle 12¢

create or replace package McDodd as
type Daughters NT is table of NedMcDodd.firstname%type;
end;

/

declare
Daughters McDodd.Daughters NT;
begin
Daughters := McDodd.Daughters NT() ;
Daughters.extend (2) ;
Daughters (1) := 'Hooly';
Daughters(2) := 'Holy';
for i in (select n.firstname from NedMcDodd n where n.type = 18
and n.firstname not in (select * from table (Daughters))) loop
dbms output.put line(i.firstname) ;
end loop;
end;
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Oracle 12¢

create or replace package McDodd as
type Daughters AA is table of NedMcDodd.firstname%type index by pls_integer;

end;
/
declare
Daughters McDodd.Daughters AA;
begin
Daughters (1) := 'Hooly';
Daughters(2) := 'Holy';
for i in (select n.firstname from NedMcDodd n where n.type = 18
and n.firstname not in (select * from table (Daughters))) loop
dbms output.put line(i.firstname) ;
end loop;
end;

May 31, 2024
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Oracle 18c

declare
type names aa is table of varchar2(30) index by binary integer;
1l names names_aa;
1l indx binary integer;
begin
-— fill up the collection

1 names (1) = 'Hooly';
1 names (42) = 'Heddy';
1 names (10) = 'Hilder';
1l names(l_names.count + 1) := 'Holy';
1 names(-1) := 'Haley';
-- display the contents of the collection
l indx := 1 names.first;
while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;
end;
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Oracle 18c

declare
type names aa is table of varchar2(30) index by binary integer;
1 names names_aa;
1l indx binary integer;
begin
-— fill up the collection

1l names := names aa(l => 'Hooly'
,42 => 'Heddy'
,10 => 'Hilder'

,—~1 => 'Haley');
-- display the contents of the collection

l indx := 1 names.first;
while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;
end;
|m  / | 'm | m ‘m m m ,
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Oracle 18c

declare
type McDodd rec is record
( firstname varchar2 (32)
, type number (2)
)
type McDodd AA is table of McDodd rec index by pls_ integer;
1 McDodd McDodd AA;
1 indx pls_integer;
begin
-—- fill up the collection
1 McDodd := McDodd AA(1 => McDodd rec(firstname => 'Hooly', type => 18)
,42 => McDodd rec(firstname => 'Heddy', type => 18)
10 => McDodd rec(firstname => 'Hilder',6 type => 18)
,4 => McDodd rec(firstname => 'Holy', type => 18)
=1 => McDodd rec(firstname => 'Haley', type => 18));
-- display the contents of the collection
l indx := 1 McDodd.first;
while 1 indx is not null loop

‘B dbms cgfpyr-put lilg (1l ifgx || I'gg 1_McDodd (1_indx) ‘g§irstname) ; ‘G :
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Oracle 18c

declare
type McDodd rec is record
( firstname varchar2 (32)
, type number (2)
)
type McDodd AA is table of McDodd rec index by pls_ integer;
1 McDodd McDodd AA;
1 indx pls_integer;
begin
-—- fill up the collection
1 McDodd := McDodd AA(1 => McDodd rec(firstname => 'Hooly', type => 18)
,42 => McDodd rec(firstname => 'Heddy', type => 18)
10 => McDodd rec(firstname => 'Hilder',6 type => 18)
,4 => McDodd rec(firstname => 'Holy', type => 18)
=1 => McDodd rec(firstname => 'Haley', type => 18));
-- display the contents of the collection
l indx := 1 McDodd.first;
while 1 indx is not null loop

‘B dbms cgfpyr-put lilg (1l ifgx || I'gg 1_McDodd (1_indx) ‘g§irstname) ; ‘G :
S e : T S S T T e e
S & 2end l&op S 8 8 5 B K b & &6 6 494 & b o = N
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Oracle 19c
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Oracle 20c
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Oracle 21c¢

declare
type names aa is table of varchar2(30) index by binary integer;
1l names names_aa;
1l indx binary integer;
begin
-— fill up the collection

1 names (1) = 'Hooly';
1 names (42) = 'Heddy';
1 names (10) = 'Hilder';
1l names(l_names.count + 1) := 'Holy';
1 names(-1) := 'Haley';
-- display the contents of the collection
l indx := 1 names.first;
while 1 indx is not null loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
l indx := 1 names.next(l_indx);
end loop;
end;
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Oracle 21c¢

declare

type names aa is table of varchar2(30) index by binary integer;
1l names names_aa;

1l indx binary integer;

begin 1) Hal
-- fill up the collection ;)nk;1ey
1 names (1) = 'Hooly'; 4) Holyy
1_names (42) = 'Heddy'; 10) Hilder
1 names (10) = 'Hilder'; 42) Heddy
1l names(l_names.count + 1) := 'Holy';
1 names( 1) := 'Haley'; PL/SQL procedure successfully completed
-- display the contents of the collection
for 1 indx in indices of 1 names loop
dbms output.put line(l indx || ') ' || 1 _names(l _indx));
end loop;
end;
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Oracle 21c¢

declare
type names aa is table of varchar2(30) index by binary integer;
1l names names_aa;
1l indx binary integer;

begin

-— fill up the collection ﬁiiiy
1 names (1) = 'Hooly' Holyy
1 names (42) = 'Heddy'; Hilder
i:names(IO) = 'Hilder'; Heddy
1l names(l_names.count + 1) := 'Holy';
1 names( 1) := 'Haley'; PL/SQL procedure successfully completed
-- display the contents of the collection
for 1 indx in values of 1 names loop
dbms output.put line(l_ indx ) s
end loop;
end;
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Oracle 21c¢

declare

type names aa is table of varchar2(30) index by binary integer;
1l names names_aa;
1l indx binary integer;

begin

-- fill up the collection ;:)sziey

1 names (1) = 'Hooly' 4) Holyy

1 names (42) = 'Heddy'; 10) Hilder

1 names (10) = 'Hilder'; 42) Heddy

1l names(l_names.count + 1) := 'Holy';

1 names( 1) := 'Haley'; PL/SQL procedure successfully completed

-- display the contents of the collection

for 1 indx, 1 value in pairs of 1 names loop

dbms output.put line(l indx || ') ' || 1_value ),
end loop;
end;
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More info:
Collections in Oracle Part 1
https://patch72.com/Collections_Part1

Collections in Oracle Part 2

https://patch72.com/Collections_Part2

Bulk Processing in Oracle Part 1

https://patch72.com/BulkProcessing_Parti

Bulk Processing in Oracle Part 2
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Easy Initializing for Records and Arrays

https://blogs.oracle.com/oraclemagazine/easy-
initializing-for-records-and-arrays
Oracle-Base

https://oracle-base.com/

LiveSQL (Search for 'Collections’)

https://livesql.oracle.com/
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