A PBarel@Qualogy.com

http://blog.bar-solutions.com



'0O0 01 02 '03 04 05 'o6 'O7 '08 '09 '10 '11 "12

'
ORACLE"

Kscopef
ODTUG z=»
Kscopeué@

Noves

www.red-gate.com/
| simple-talk/author/
patrick-barel/

bar-solutions.com

http://blog.bar-solutions.com

I

All things

W——: retp~//allthingsoracle.com

W//www.otechmag.com bar-solutions.com/
otechmagazine.php

-,  Plugins for PL/SQL Developer
t £/ http://plugins.bar-solutions.com

8 ODTUG &=
A o Kscopel i

(ohsl

g Israel Oracle User Group
TNWR2 1IN wenwn 120K

—
QUG IRELAND 201

A ORACLE
ACE Director



Modern Oracle
Database

Programming

Level Up Your Skill Set to Oracle’s Latest
and Most Powerful Features in SQL,
PL/SQL, and JSON

Alex Nuijten
Patrick Barel

Foreword by Chris Saxon

Apress:




Contact me...

- R
S

Patrick.Barel@GMail.com

GEUALOGY‘f-{:-@j'*1




Oracle ACE
Program

Oracle ACE Program

3 membership tiers
¢ Oracle ACE
Oracle ACE Oracle ACE Oracle ACE
Director Pro Associate Nominate
M someone you know:
ace.oracle.com/nominate

For more details on Oracle ACE Program:
ace.oracle.com

Connect: aceprogram_ww@oracle.com [ Facebook.com/OracleACEs Ed @oracleace E



Oracle Cloud Infrastructure

o A

New Free Tier Always Free =

_————
Services you can use for unlimited time pe

oracle.com/cloud/free +
30-Day Free Trial

Free credits you can use for more services




‘a*MASH

WPROGRAM
Mentor and Speaker Hub

Our goal is to connect speakers with mentors
to assist in preparing technical sessions and
improving presentation skills

Interested? Read more and get . in touch
https://mashprogram.wordpress.com




-SYM POSIUML'Z




et-Match

Qualogy December 8, 2023

()

QUALOGY




IIIIIIIIIIII"I
llllllllllll”l
OO

AWARDS

THE FAMILY, GAME
OFVISUAL PERCEPTION

Game, Set & Match December 8,2023 G‘.UALOGY‘@



Sure! SET is a card game where players try to find sets of three cards
that satisfy all of these conditions:

They have the same shape of symbols, or different shapes.
They have the same color  of symbols, or different colors.
They have the same shading of symbols, or different shadings.
They have the same number of symbols, or different numbers.
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How about an example?

When you look at the backside of the box
there is information and a sample puzzle
there.
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THE OBJECT OF THE GAME
Is to identify “sets” of three
cards. Each card is unique in
its four features: number:
(1,2, or 3); symbol: (diamond,
squiggle, or oval); shading:
(solid, striped, or open); and
color: (red, green, or purple).
A “set” consists of three
cards on which each feature
is either the same on all of
the cards, or different on all
of the cards.

00

0

OO < || e
D \
.

80

Ages: 6 to adult
Number of Players: 1 or more

FIND THE “SETS” IN THIS
PUZZLE. There are six “sets”
in the twelve cards pictured
to the left. Try to find all six.
These “sets” are the ones
shown in several places on
the outside of this box.

SET is a board game in
which any table can become
the board. Package contains
complete instructions for play,
81 cards, and a durable plastic
carrying case.

7" 36396 " 00100 " 9

Copyright © 1988, 1991 Marsha J. Falco
ISBN 0-9634691-0-X Made in U.S.A.
Package design: John Langdon, Phila. PA
SET® is a registered trademark of

SET Enterprises, Inc.
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THE OBJECT OF THE GAME
Is to identify “sets” of three
cards. Each card is unique in
its four features: number:
(1,2, or 3); symbol: (diamond,
squiggle, or oval); shading:
(solid, striped, or open); and
color: (red, green, or purple).
A “set” consists of three
cards on which each feature

is either the same on all of
the cards, or different on all
of the cards.




FIND THE “SETS” IN THIS
PUZZLE. There are six “sets”
in the twelve cards pictured
to the left. Try to find all six.
These “sets” are the ones
shown in several places on
the outside of this box.

SET is a board game in
which any table can become
the board. Package contains

complete instructions for play,
81 cards, and a durable plastic
carrying case.




Ages: 6 to adult
Number of Players: 1 or more

Copyright © 1988, 1991 Marsha J. Falco
ISBN 0-9634691-0-X Made in U.S.A.
Package design: John Langdon, Phila. PA
SET® is a registered trademark of

SET Enterprises, Inc.
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Can we solve this puzzle using SQL?

Then you would first have to convert the
cards to rows.
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Convert Cards To Rows
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Convert Cards To Rows
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Convert Cards To Rows

with cards as

( select 1 cardno, 'oval' symbol, 'red' color, 'open' shading, 2 gty from dual

OO (< | o
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Convert Cards To Rows

with cards as

(

union all
union all
union all
union all
union all
union all
union all
union all

select
select
select
select
select
select
select
select
select

Game, Set & Match

000

'oval'
'squiggle’
'diamond'’
'squiggle’
'diamond'’
'oval'
'oval'
'oval'
'oval'

'red'
'purple’
'red'
'green'
'red'
'purple’
'red'
'purple’
'green'

color,

'open'
'solid’
'solid’
'solid’
'striped’
'striped’
'open'
'open'
'solid’

shading, gty from
from
from
from
from
from
from
from

from

NHEFHERERREWWREN
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Convert Cards To Rows

with cards as

(

union all
union all
union all
union all
union all
union all
union all
union all

select
select
select
select
select
select
select
select
select

Game, Set & Match

000

'oval'
'squiggle’
'diamond'’
'squiggle’
'diamond'’
'oval'
'oval'
'oval'
'oval'
oval

'red' color,
'purple’ ,
'red' ,
'green' ,
'red' ,
'purple’ ,
'red' ,
'purple’ ,
'green' ,
purple

'open'
'solid’
'solid’
'solid’
'striped’
'striped’
'open'
'open'
'solid’
solid

shading, gty from
from
from
from
from
from
from
from

from

RFNVNRRERRERROWRN

December 8,2023

dual
dual
dual
dual
dual
dual
dual
dual
dual

—

QUALOGY(®



Convert Cards To Rows

with cards as

(

union all
union all
union all
union all
union all
union all
union all
union all
union all

select
select
select
select
select
select
select
select
select
select

Game, Set & Match

000

'oval'
'squiggle’
'diamond'’
'squiggle’
'diamond'’
'oval'
'oval'
'oval'
'oval'
'oval'

'red' color,
'purple’ ,
'red' ,
'green' ,
'red' ,
'purple’ ,
'red' ,
'purple’ ,
'green' ,
'purple’ ,

'open'
'solid’
'solid’
'solid’
'striped’
'striped’
'open'
'open'
'solid’
'solid’

shading, gty from
from
from
from
from
from
from
from
from

from

HNVNRRERRERROWRN
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Convert Cards To Rows

with cards as

(
union
union
union
union
union
union
union
union
union
union
union

select * from cards

/

all
all
all
all
all
all
all
all
all
all
all

select
select
select
select
select
select
select
select
select
select
select
select

Game, Set & Match

'oval'
'squiggle’
'diamond'’
'squiggle’
'diamond'’
'oval'
'oval'
'oval'
'oval'
'oval'
'oval'
'diamond'’

symbol,

4

'red'
'purple’
'red'
'green'
'red'
'purple’
'red'
'purple’
'green'
'purple’
'red'
'purple’

'open'
'solid’
'solid’
'solid’
'striped’
'striped’
'open'
'open'
'solid’
'solid’
'open'
'striped’

shading,

gty from
from
from
from
from
from
from
from
from
from
from
from
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Now that you have the cards converted to v

rows, convert the rules to predicates.
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Convert Rules To Predicates

Now that you have the cards converted to \_/

rows, convert the rules to predicates.

A set consists of three cards, so draw three
cards from the rows

select *
from cards cardsl
cross join cards cards2
cross join cards cards3

December 8,2023 G‘_UALOGY({@
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Convert Rules To Predicates

Now that you have the cards converted to
rows, convert the rules to predicates.

A set consists of three cards, so draw three \_/

cards from the rows

You cannot draw the same card more than
once, So remove these combinations.

select *

from cards cardsl

{ cross join cards cards2

- cross join cards cards3
Sf/// where cardsl.cardno <> cards2.cardno
OO 39 and cards2.cardno <> cards3.cardno
/hb . (0] and cards3.cardno <> cardsl.cardno

/OQ f/on
S
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Convert Rules To Predicates

select
from
{ cross
- cross
20/7 (1/ wherce1
Q an
Cb?hb. é%? and
n
S

Game, Set & Match

A set consists of three cards, so draw three
cards from the rows

You cannot draw the same card more than

once, So remove these combinations.

Combinations like 1-2-3, 2-3-1, 1-3-2 etc are
the same, so we need to remove those as
well

*

cards cardsl
join cards cards2
join cards cards3
cardsl.cardno <> cards2.cardno
cards2.cardno <> cards3.cardno
cards3.cardno <> cardsl.cardno

December 8,2023
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Convert Rules To Predicates

A set consists of three cards, so draw three
cards from the rows

You cannot draw the same card more than \_/

once, So remove these combinations.

Combinations like 1-2-3, 2-3-1, 1-3-2 etc are
the same, so we need to remove those as
well

select *
from cards cardsl
cross join cards cards2

- cross join cards cards3
C»z/ where cardsl.cardno < cards2.cardno
Ck) ét? J/ and cards2.cardno < cards3.cardno
m b, 0

T
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Convert Rules To Predicates

select *
from cards cardsl

cross join cards cards2

cross join cards cards3

where cardsl.cardno < cards2.cardno
and cards2.cardno < cards3.cardno
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All the same

Now that we have all combinations of three

cards.
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All the same

Now that we have all combinations of three
cards.

We should select only those combinations \_/

where the feature is All The Same

( cardsl.feature = cards2.feature
and cards2.feature = cards3.feature

)

December 8,2023 G‘_UALOGY({@
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All the same OR All different

Now that we have all combinations of three
cards.

We should select only those combinations \_/

where the feature is All The Same

OR they are All Different

cards2.feature
cards3.feature

( cardsl. feature
and cards2. feature

or ( cardsl. feature <> cards2.feature
and cards2.feature <> cards3.feature
and cards3.feature <> cardsl.feature
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All the same OR All different

We should select only those combinations
where the feature is All The Same

OR they are All Different

And this should be done for all four features.

cards2.feature
cards3.feature

( cardsl. feature
and cards2. feature

or ( cardsl. feature <> cards2.feature
and cards2.feature <> cards3.feature
and cards3.feature <> cardsl.feature
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All the same OR All different

And this should be done for all four features.

cards2.feature
cards3.feature

( cardsl. feature
and cards2. feature

or ( cardsl. feature <> cards2.feature
and cards2.feature <> cards3.feature
and cards3.feature <> cardsl.feature

Game, Set & Match December 8,2023 QUALOGY({@




All the same OR All different

And this should be done for all four features.

and ( ( cardsl.fiégture = cards2.féyture and ( ( cardsl.shading = cards2.shading
and cards2.f@iégture = cards3.féyture and cards2.shading = cards3.shading
or ( cardsl.fiégture <> cards2.féyture or ( cardsl.shading <> cards2.shading
and cards2.f@iégture <> cards3.féyture and cards2.shading <> cards3.shading
and cardsl.fiégture <> cardsl.féyture and cards3.shading <> cardsl.shading
) )
) )
and ( ( cardsl.symbol = cards2.symbol and ( ( cardsl.color = cards2.color
and cards2.symbol = cards3.symbol and cards2.color = cards3.color
or ( cardsl.symbol <> cards2.symbol or ( cardsl.color <> cards2.color
and cards2.symbol <> cards3.symbol and cards2.color <> cards3.color
and cards3.symbol <> cardsl.symbol and cards3.color <> cardsl.color
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That looks good, but it seems like a
Neool lot of work
= ‘

Can we also use SQL to generate a
puzzle

Sure, you can easily use SQL to

generate rows, like we did before \_/
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Each card has one of three shapes: diamond, oval, or squiggle
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Each card has one of three shapes: diamond, oval, or squiggle

<>
co
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Then there are three colors: green, purple, or red S A 2
- N 4

<>
co
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Then there are three colors: green, purple, or red S A 2
- o/

&>
()

T |<C 1<
an
[

a>
0
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There are also three fillings: solid, open, or striped S A 2
- o/

&>
()

T |<C 1<
an
[

a>
0
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There are also three fillings: solid, open, or striped v
N 4

¢l jrvjojoju]oefloglae
¢l jrjojo0jujelo|ae
¢[00 ]0]RB]Q U
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And three different counts of symbols: one, two, or three

av

()

ar

()

a db db o

OO

av

Game, Set & Match
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Then we convert these cards to rows.
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with cards

(

Then we convert these cards to rows.

oval

E'—‘

0

a0

0

ar

0

0
¢
¢

a0

O|D| D

¢
¢
A4

-
OO
-

<<
<>
&
av

Qu

A

00
%0

A\ W AW,

D

as

select 1 cardno,

Game, Set & Match

'diamond’

symbol,

'green'

color,

'solid'’'

D

)

shading, 1 gty from dual
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Then we convert these cards to rows. v
A 4

a0

e [
'

AR B
00| 0

O\ |O

a0

-
] L] () e
()
([~

&
av

Qu

¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
AdippimiNNlDIOD ARG PP
with cards as I
( select 1 cardno, 'diamond' symbol, 'green' color, 'solid' shading, 1 gty from dual
union all select 2 , 'owval’ , 'green’ , 'solid' , & from dual
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with symbols as

( select 'oval' symbol from dual
union all select 'squiggle' from dual
union all select 'diamond' from dual

)
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Game, Set & Match

with symbols
(
union all
union all
)
, colors
(
union all
union all

)

as
select
select
select

as
select
select
select

'oval'

symbol

'squiggle’
'diamond'’

'green' color
'purple’

'red'

December 8,2023
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Game, Set & Match

with symbols
(
union all
union all
)
, colors
(
union all
union all

)

as
select
select
select

as
select
select
select

, shadings as

(
union all
union all

)

select
select
select

'oval'

symbol

'squiggle’
'diamond'’

'green' color
'purple’

'red'

'filled' shading
'striped’

'open'

December 8,2023
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with symbols

4

4

4

(

(

(

(

)

)

)

)

union all
union all

colors

union all
union all

as
select
select
select

as
select
select
select

shadings as

union all
union all

numbers

union all
union all

select
select
select

as
select
select
select

'oval'

symbol

'squiggle’
'diamond'

'green' color
'purple’

'red'

'filled'

shading

'striped’

'open'

=

w

quantity
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with symbols as

( select 'oval' symbol from dual
union all select 'squiggle' from dual
union all select 'diamond' from dual

)

, colors as

( select 'green' color from dual
union all select 'purple' from dual
union all select 'red' from dual

)

, shadings as

( select 'filled' shading from dual
union all select 'striped' from dual
union all select 'open' from dual

)
, numbers as
( select quantity from dual
union all select 2 from dual

=

union all select 3 from dual
)
, deck as
(select symbol, color, shading, quantity
from symbols

cross join colors
cross join shadings
cross join numbers

)
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with symbols as

( select 'oval' symbol from dual
union all select 'squiggle' from dual
union all select 'diamond' from dual

)

, colors as

( select 'green' color from dual
union all select 'purple' from dual
union all select 'red' from dual

)

, shadings as

( select 'filled' shading from dual
union all select 'striped' from dual
union all select 'open' from dual

)
, numbers as
( select quantity from dual
union all select 2 from dual

=

union all select 3 from dual
)
, deck as
(select symbol, color, shading, quantity
from symbols

cross join colors
cross join shadings
cross join numbers
)

select *

from deck
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with symbols as

( select 'oval' symbol from dual
union all select 'squiggle' from dual
union all select 'diamond' from dual
)
] , colors as
/% % // ( select 'green' color from dual
%% %% 1 union all select 'purple' from dual
o = {2 | union all select 'red' from dual
TLH T |
{2{2 , shadings as
\Y ( select 'filled' shading from dual
% J // union all select 'striped' from dual
% O % union all select 'open' from dual
A )
> - O 7 , numbers as
% % % //%/ % % ( select 1 quantity from dual
2 3 7 union all select 2 from dual
Vv union all select 3 from dual
)
, deck as
. 00 (select symbol, color, shading, quantity
from symbols

cross join colors
cross join shadings
cross join numbers
)

select *

from deck
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with symbols as

( select 'oval' symbol from dual
union all select 'squiggle' from dual
union all select 'diamond' from dual
)
] , colors as
0 7 ( select 'green' color from dual
% % % 18 union all select 'purple' from dual
o = {2 | union all select 'red' from dual
THH® !
{2{2 , shadings as
\Y ( select 'filled' shading from dual
% J // union all select 'striped' from dual
% O % union all select 'open' from dual
A )
> - O 7 , numbers as
% % % ///é/ % % ( select 1 quantity from dual
2 3 7 union all select 2 from dual
Vv union all select 3 from dual
)
, deck as
. 00 (select symbol, color, shading, quantity
from symbols

cross join colors
cross join shadings
cross join numbers
)
select *
from deekect *
from deck
order by dbms_random.value
)

where rownum <= 12
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with symbols as

( select 'oval' symbol from dual
union all select 'squiggle' from dual
union all select 'diamond' from dual

)

, colors as

( select 'green' color from dual
union all select 'purple' from dual
union all select 'red' from dual

)

, shadings as

( select 'filled' shading from dual
union all select 'striped' from dual
union all select 'open' from dual

)

, numbers as

( select 1 quantity from dual
union all select 2 from dual
union all select 3 from dual

)

, deck as
(select symbol, color, shading, quantity
from symbols

cross join colors
cross join shadings
cross join numbers
)
select *
from (select *
from deck
order by dbms_random.value
)

where rownum <= 12
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with symbols as

( select 'oval' symbol from dual
union all select 'squiggle' from dual
union all select 'diamond' from dual

)

, colors as

( select 'green' color from dual
union all select 'purple' from dual
union all select 'red' from dual

)

, shadings as

( select 'filled' shading from dual
union all select 'striped' from dual
union all select 'open' from dual

)

, numbers as

( select 1 quantity from dual
union all select 2 from dual
union all select 3 from dual

)

, deck as
(select symbol, color, shading, quantity
from symbols

cross join colors
cross join shadings
cross join numbers
)
, puzzle as
(select rownum as cardno, symbol, color
, shading , quantity
from (select *
from deck
order by dbms random.value

)
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, puzzle as
(select rownum as cardno, symbol, color
, shading , quantity
from (select *
from deck
order by dbms random.value
)
where rownum <= 12
)
, solution as
(select cardsl.symbol as symboll
, cardsl.color as colorl
, cardsl.shading as shadingl
, cardsl.quantity as quantityl
, cards2.symbol as symbol2
, cards2.color as color2
, cards2.shading as shading2
, cards2.quantity as quantity2
, cards3.symbol as symbol3
, cards3.color as color3
, cards3.shading as shading3
, cards3.quantity as quantity3
from puzzle cardsl
join puzzle cards2
on cardsl.cardno < cards2.cardno
join puzzle cards3
on cards2.cardno < cards3.cardno
where 1=1
and ( ( cardsl.symbol = cards2.symbol
and cards2.symbol = cards3.symbol

or ( cardsl.symbol <> cards2.symbol
and cards2.symbol <> cards3.symbol
and cards3.symbol <> cardsl.symbol
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Jii
where
and

and

and

and

)

CALUOD4A . CAQLWULIV N

1=1

( ( cardsl.
and cards2.

or ( cardsl.
and cards2.
and cards3.

( ( cardsl
and cards2

or ( cardsl
and cards2
and cards3

( ( cardsl.
and cards2.

or ( cardsl.
and cards2.
and cards3.

( ( cardsl
and cards2

or ( cardsl

and cards2
and cards3

)

select 'puzzle' as what

wCQLWUOJD . -

symbol
symbol

symbol
symbol
symbol

.color =
.color =

.color <
.color <
.color <

shading
shading

shading
shading
shading

.quantity
.quantity

.quantity
.quantity
.quantity

Qd ULl

= cards2.
= cards3.

<> cards2.
<> cards3.
<> cardsl.

cards2.
cards3.

> cards2.
> cards3.
> cardsl.

cards
cards

<> cards
<> cards
<> cards

symbol
symbol

symbol
symbol
symbol

color
color

color
color
color

2.shading
3.shading

2.shading
3.shading
1.shading

cards2.quantity
cards3.quantity

<> cards2.quantity .
<> cards3.quantity “=™
<> cardsl.quantity
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)

select

from
union
select

4

from

'puzzle'

null

null

null

null

puzzle
all
'solution’

solution

as

as
as
as
as

as

what

symbol,
shading,
symbol, null
shading, null
symbol, null
shading, null

what
symboll,
shadingl,
symbol2,
shading?2,
symbol3,
shading3,

as
as
as
as

color
quantity
color
quantity
color
quantity

colorl
quantityl
color2
quantity2
color3
quantity3
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with symbols

(

)

union all
union all
union all

as
select
select
select
select

'oval'
'squiggle’
'diamond'’
'square'’

symbol from dual
from dual
from dual

from dual -- fourth symbol

December 8,2023
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with symbols
(
union all
union all
union all
)
, colors
(
union all
union all
union all

)

as
select
select
select
select

as
select
select
select
select

'oval'
'squiggle’
'diamond'’
'square'’

'green'
'purple’
'red'
'yellow'

symbol from
from
from
from

color from
from
from
from

dual
dual
dual
dual -- fourth symbol

dual
dual
dual
dual -- fourth color

December 8,2023
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with symbols
(
union all
union all
union all
)
, colors
(
union all
union all
union all

)

as
select
select
select
select

as
select
select
select
select

, shadings as

(
union all
union all
union all

)

select
select
select
select

'oval'
'squiggle’
'diamond'’
'square'’

'green'
'purple’
'red'
'yellow'

'filled'
'striped’
'open'
'dotted’

symbol from
from
from
from

color from
from
from
from

shading from
from
from
from

dual
dual
dual
dual

dual
dual
dual
dual

dual
dual
dual
dual

December 8,2023
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-- fourth color

-- fourth shading
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with symbols as
( select
union all select
union all select
union all select
)
, colors as
( select
union all select
union all select
union all select
)
, shadings as
( select
union all select
union all select
union all select
)
, numbers as
( select
union all select
union all select
union all select

)

'oval'
'squiggle’
'diamond'’
'square'’

'green'
'purple’
'red'
'yellow'

'filled'
'striped’
'open'
'dotted’

[N VRN S I

symbol from dual
from dual
from dual
from dual

color from dual
from dual
from dual
from dual

shading from dual
from dual
from dual
from dual

quantity from dual
from dual
from dual
from dual

December 8,2023
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with symbols
(
union all
union all
union all
)
, colors
(
union all
union all
union all
)
, shadings
(
union all
union all
union all
)
, numbers
(
union all
union all
union all
)
, deck

from
cross join
cross join

as
select 'oval' symbol from
select 'squiggle' from
select 'diamond' from
select 'square' from
as
select 'green' color from
select 'purple' from
select 'red' from
select 'yellow' from
as
select 'filled' shading from
select 'striped' from
select 'open' from
select 'dotted' from
as
select 1 quantity from
select 2 from
select 3 from
select 4 from
as

(select symbol, color, shading, quantity
symbols
colors
shadings
numbers

cross join

)

dual
dual
dual
dual

dual
dual
dual
dual

dual
dual
dual
dual

dual
dual
dual
dual

December 8,2023
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and
and

or

and
and
and
and
and

cardsl.
cards2.
cards3.

cardsl.
cardsl.
cardsl.
cards2.
cards2.
cards3.

feature
feature
feature

feature
feature
feature
feature
feature
feature

<>
<>
<>
<>
<>
<>

cards2.
cards3.
cards4.

cards2.
cards3.
cards4.
cards3.
cards4.
cards4.

feature
feature
feature

feature
feature
feature
feature
feature
feature

-- fourth card

-- fourth card

-- fourth card
-- fourth card

December 8,2023
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with symbols
(
union all
union all
union all
)
, colors
(
union all
union all
union all
)
, shadings
(
union all
union all
union all
)
, numbers
(
union all
union all
union all
)
, deck

from
cross join
cross join
cross join
)

, puzzle
(select row

as

select 'oval' symbol from
select 'squiggle' from
select 'diamond' from
select 'square' from
as

select 'green' color from
select 'purple' from
select 'red' from
select 'yellow' from
as

select 'filled' shading from
select 'striped' from
select 'open' from
select 'dotted' from
as

select 1 quantity from
select 2 from
select 3 from
select 4 from
as

(select symbol, color, shading, quantity

symbols

colors

shadings

numbers

as
num as cardno, symbol, color
ding , quantity

, sha

dual
dual
dual
dual

dual
dual
dual
dual

dual
dual
dual
dual

dual
dual
dual
dual

December 8,2023

-- fourth symbol

-- fourth color

-- fourth shading
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7
, puzzle as

(select rownum as cardno, symbol, color
, shading , quantity
from (select *
from deck
order by dbms random.value
)
-- increase this number to increase the number of sets present
where rownum <= 20
)
, solution as
(select cardsl.symbol as symboll
, cardsl.color as colorl
, cardsl.shading as shadingl
, cardsl.quantity as quantityl
, cards2.symbol as symbol2
, cards2.color as color2
, cards2.shading as shading2
, cards2.quantity as quantity2
, cards3.symbol as symbol3
, cards3.color as color3
, cards3.shading as shading3
, cards3.quantity as quantity3
, cards4.symbol as symbol4

, cards4.color as color4
, cards4.shading as shading4
= , cardséd4.quantity as quantity4

from puzzle cardsl
join puzzle cards2

on cardsl.cardno < cards2.cardno
join puzzle cards3

on cards2.cardno < cards3.cardno
join puzzle cards4

on cards3.cardno < cards4.cardno
where 1=1
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on
join
on
join
on
where
and

and

and

cardsl.

puzzle

cards2.

puzzle

cards3.

1=1

or (

cardno <
cards3
cardno <
cards4
cardno <

cardsl.
and cards2.
and cards3.

cardsl.
and cardsl.
and cardsl.
and cards2.
and cards2.
and cards3.

cardsl

and cards2
and cards3

cardsl

and cardsl
and cardsl
and cards2
and cards2
and cards3

cardsl.
and cards2.
and cards3.

cardsl.

cards2.cardno

cards3.cardno

cards4 .cardno

symbol
symbol
symbol

symbol
symbol
symbol
symbol
symbol
symbol

.color
.color
.color

.color
.color
.color
.color
.color
.color

shading
shading
shading

shading

<>
<>
<>
<>
<>
<>

<>
<>
<>
<>
<>
<>

<>

cards2.
cards3.
cards4.

cards2.
cards3.
cards4.
cards3.
cards4.
cards4.

cards2.
cards3.
cards4.

cards2.
cards3.
cards4.
cards3.
cards4.
cards4.

cards2.
cards3.
cards4.

cards2

symbol
symbol
symbol

symbol
symbol
symbol
symbol
symbol
symbol

color
color
color

color
color
color
color
color
color

shading
shading
shading

.shading
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and cardsl.color <> cardsé4.color
and cards2.color <> cards3.color
and cards2.color <> cardsé4.color
and cards3.color <> cardsé4.color
)
and ( cardsl.shading cards2.shading
and cards2.shading = cards3.shading
and cards3.shading cards4.shading
or cardsl.shading <> cards2.shading
and cardsl.shading <> cards3.shading
and cardsl.shading <> cards4.shading
and cards2.shading <> cards3.shading
and cards2.shading <> cards4.shading
and cards3.shading <> cards4.shading
)
and ( cardsl.quantity = cards2.quantity
and cards2.quantity = cards3.quantity
and cards3.quantity = cards4.quantity
or cardsl.quantity <> cards2.quantity
and cardsl.quantity <> cards3.quantity
and cardsl.quantity <> cards4.quantity
and cards2.quantity <> cards3.quantity
(= and cards2.quantity <> cards4.quantity
and cards3.quantity <> cards4.quantity
)
)
select 'puzzle' as what

, puzzle.symbol as symboll, puzzle.color as colorl
, puzzle.shading as shadingl, puzzle.quantity as quantityl
, null as symbol2, null as color2

QUALOGY(@
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)

select

from
union
select

from

'puzzle'

puzzle.symbol
puzzle.shading

null

null

null

null

null

null
puzzle
all

'solution’

solution

as

what
symboll,
shadingl,
symbol2,
shading?2,
symbol3,
shading3,
symbol4,
shading4,

what
symboll,
shadingl,
symbol2,
shading2,
symbol3,
shading3,
symbol4,
shading4,

puzzle.color
puzzle.quantity
null

null

null

null

null

null

December 8,2023

as

as
as
as
as
as
as

colorl
quantityl
color2
quantity2
color3
quantity3
color4
quantity4

colorl
quantityl
color2
quantity2
color3
quantity3
color4
quantity4
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( cardsl.
and cardsl.

or ( cardsl.
and cards2.
and cardsl.

feature
feature

feature
feature
feature

<> cards2.
<> cards3.
<> cards3.

cards2.
= cards3.

feature
feature

feature
feature
feature

December 8,2023




116

and (

and (

or

or

and

and
and

and

and
and
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cardsl
cards2

cardsl
cards2
cards3

cardsl.
cards2.

cardsl.
cards2.
cards3.

.g&gture
.g&gture

.g&gture
.g&gture
.g&gture

symbol
symbol

symbol
symbol
symbol

<>
<>
<>

<>
<>
<>

cards2

cards2

cards3

cards2.
cards3.

cards2.
cards3.
cardsl.

.g&gture
cards3.

géxture

.g&gture
cards3.
.g&gture

géxture

symbol
symbol

symbol
symbol
symbol

and ( (
and

or (
and
and

and ( (
and

or (
and
and

cardsl.
cards2.

cardsl.
cards2.
cards3.

cardsl
cards2

cardsl
cards2
cards3

shading
shading

shading
shading
shading

.color
.color

.color
.color
.color

<>
<>
<>

December 8,2023

cards2.
cards3.

cards2.
cards3.
cardsl.

cards2.
cards3.

cards2.
cards3.
cardsl.

shading
shading

shading
shading
shading

color
color

color
color
color
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cardsl.
cards2.

cardsl.
cards2.
cards3.

cardsl.
cards2.

cardsl.
cards2.
cards3.

<>
<>
<>

<>
<>
<>

cards2.
cards3.

cards2.
cards3.
cardsl.

cards2.
cards3.

cards2.
cards3.
cardsl.

cardsl.
cards2.

cardsl.
cards2.
cards3.

cardsl.
cards2.

cardsl.
cards2.
cards3.

<>
<>
<>

<>
<>
<>
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cards2.
cards3.

cards2.
cards3.
cardsl.

cards2.
cards3.

cards2.
cards3.
cardsl.
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cardsl.
cards2.

cardsl.
cards2.
cards3.

cardsl.
cards2.

cardsl.
cards2.
cards3.

<>
<>
<>

<>
<>
<>

cards2.
cards3.

cards2.
cards3.
cardsl.

cards2.
cards3.

cards2.
cards3.
cardsl.

cardsl.
cards2.

cardsl.
cards2.
cards3.

cardsl.
cards2.

cardsl.
cards2.
cards3.

<>
<>
<>

<>
<>
<>
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cards2.
cards3.

cards2.
cards3.
cardsl.

cards2.
cards3.

cards2.
cards3.
cardsl.
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or

and

and
and

cardsl.
cardsl.

cardsl.
cards2.
cardsl.

<>
<>
<>

cards2.
cards3.

cards2.
cards3.
cards3.
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H select
from

where
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H select
Table from

where
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° H Table sqlmacro( table )
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° —> Table

Scalar
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H sglmacro( scalar )
Table

sglmacro( scalar )

Scalar
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sglmacro( scalar )

0 Table
sglmacro( scalar )
sglmacro( scalar )
sglmacro( scalar )
Scalar

i
g
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sglmacro( scalar )

o —> Table
sglmacro( scalar )
sglmacro( scalar )
sglmacro( scalar )
Scalar

We need a scalar macro
°
o

g
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create or replace function <function name>
( <parameters> )
return varchar2 sql macro( scalar )

—
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create or replace function gameofset predicate
( <parameters> )
return varchar2 sql macro( scalar )
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create or replace function gameofset predicate
( col_in in dbms_tf.columns_t )
return varchar2 sql macro( scalar )
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create or replace function gameofset predicate
( col_in in dbms_tf.columns_t )
return varchar2 sql macro( scalar ) is

1sql varchar2( 32767 );

begin
lsql := "
( cardsl. feature = cards2. feature
and cards2. feature = cards3. feature
or ( cardsl. feature <> cards2. feature
and cards2. feature <> cards3. feature
and cards3. feature <> cardsl. feature

) '

return lsql;

end;

/
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create or replace function gameofset predicate
( col_in in dbms_tf.columns_t )
return varchar2 sql macro( scalar ) is

1sql varchar2( 32767 );

begin
lsql := "
( cl. feature = c2.feature
and c2.feature = c3.feature
or ( cl. feature <> c2.feature
and c2.feature <> c3.feature
and c3.feature <> cl. feature

) '

return lsql;

end;

/
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create or replace function gameofset predicate
( col_in in dbms_tf.columns_t )
return varchar2 sql macro( scalar ) is

1sql varchar2( 32767 );

begin
lsql := "
( cl.' |[] col in( 1) || ' =¢c2.'" || col_in( 1) || '
and c2.' || col in( 1) || ' =¢c3.' || col_in( 1) || '
or ( cl.' |] col in( 1) || ' <>ec2.'" || col_in( 1) || '
and c2.' || col in( 1) || ' <> c3."' || col_in( 1) || '
and c¢3.' || col in( 1) || " <> «cl.' || col_in( 1) || '

) '

return lsql;

end;

/
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create or replace function gameofset predicate
( col_in in dbms_tf.columns_t )
return varchar2 sql macro( scalar ) is

1sql varchar2( 32767 );

begin
lsql := "
( case
when ( ( cl.' |[] col in( 1) || ' =¢c2.'" || col_in( 1) || '
and c2.' || col in( 1) || ' =¢c3.' || col_in( 1) || '
or ( cl.' |l col in( 1) || ' <>ec2.'" || col_in( 1) || '
and c2.' || col in( 1) || ' <> c3.' || col_in( 1) || '
and c¢3.' || col in( 1) || ' <> cl.' || col_in( 1) || '
)
) then 1
else 0
end

) '

return lsql;

end;

/

134 Game, Set & Match December 8,2023




where 1=1

and ( ( cardsl.symbol = cards2.symbol where 1=1
and cards2.symbol = cards3.symbol and gameofset predicate ( columns ( symbol ) ) =1
and gameofset predicate ( columns ( color ) ) =1
or ( cardsl.symbol <> cards2.symbol and gameofset predicate ( columns ( shading ) ) =1
and cards2.symbol <> cards3.symbol and gameofset predicate ( columns ( quantity ) ) =1

and cards3.symbol <> cardsl.symbol
)

and ( ( cardsl.color = cards2.color
and cards2.color = cards3.color
or ( cardsl.color <> cards2.color

and cards2.color <> cards3.color
and cards3.color <> cardsl.color

and ( ( cardsl.shading = cards2.shading
and cards2.shading = cards3.shading
or ( cardsl.shading <> cards2.shading

and cards2.shading <> cards3.shading
and cards3.shading <> cardsl.shading

and ( ( cardsl.quantity = cards2.quantity
and cards2.quantity = cards3.quantity
or ( cardsl.quantity <> cards2.quantity

and cards2.quantity <> cards3.quantity
and cards3.quantity <> cardsl.quantity
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v

.

where rownum <= 12 where rownum <= 12
) )
, solution as select 'puzzle' as what
(select cl.symbol as symboll , symbol, color
, cl.color as colorl , shading, quantity
, cl.shading as shadingl , null as symbol, null as color
, ¢l’ .quantity as quantityl , null as shading, null as quantity
, c2.symbol as symbol2 , null as symbol, null as color
, c2.color as color2 , null as shading, null as quantity
, c2.shading as shading2 from puzzle
, c2.quantity as quantity2 union all
, c3.symbol as symbol3 select 'solution' as what
, c3.color as color3 , cl.symbol as symboll
, c3.shading as shading3 , cl.color as colorl
, c¢3.quantity as quantity3 , cl.shading as shadingl
from puzzle cl , cl.quantity as quantityl
join puzzle c2 , c2.symbol as symbol2
on cl.cardno < c2.cardno , c2.color as color2
join puzzle c3 , c2.shading as shading2
on c2.cardno < c3.cardno , c2.quantity as quantity2
where 1=1 , c3.symbol as symbol3
and gameofset predicate( columns( symbol ) ) 1 , c3.color as color3
and gameofset predicate( columns( color ) ) =1 , c3.shading as shading3
and gameofset predicate( columns( shading ) ) =1 , c3.quantity as quantity3
and gameofset predicate( columns( quantity ) ) =1 from puzzle cl
) join  puzzle c2
select 'puzzle' as what on cl.cardno < c2.cardno
, symbol, color join puzzle c3
, shading, quantity on c2.cardno < c3.cardno
, null as symbol, null as color where 1=1
, null as shading, null as quantity and gameofset predicate( columns( symbol ) ) =1
, null as symbol, null as color and gameofset predicate( columns( color ) ) =1
, null as shading, null as quantity and gameofset predicate( columns( shading ) ) =1
from puzzle and gameofset predicate( columns( quantity ) ) =1
union all /

Game, Set & Match
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with symbols as

( select 'oval' symbol from dual
union all select 'squiggle' from dual
union all select 'diamond' from dual

, colors as

( select 'green' color from dual
union all select 'purple' from dual
union all select 'red' from dual

, shadings as

( select 'filled' shading from dual
union all select 'striped' from dual
union all select 'open' from dual

, numbers as

( select 1 quantity from dual
union all select 2 from dual
union all select 3 from dual

)

, deck as
(select symbol, color, shading, quantity
from symbols

cross join colors
cross join shadings
cross join numbers
)
, puzzle as
(select rownum as cardno, symbol, color
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with symbols as

( select 'oval' symbol from dual
union all select 'squiggle' from dual
union all select 'diamond' from dual
union all select 'square' from dual -- fourth symbol

)

, colors as

( select 'green' color from dual
union all select 'purple' from dual
union all select 'red' from dual
union all select 'yellow' from dual -- fourth color

)

, shadings as

( select 'filled' shading from dual
union all select 'striped' from dual
union all select 'open' from dual
union all select 'dotted' from dual -- fourth shading

)

, numbers as

( select 1 quantity from dual
union all select 2 from dual
union all select 3 from dual
union all select 4 from dual -- fourth quantity
)
, deck as
(select symbol, color, shading, quantity
from symbols

cross join colors
cross join shadings
cross join numbers
)
, puzzle as
(select rownum as cardno, symbol, color
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, puzzle as
(select rownum as cardno, symbol, color
, shading , quantity

from (select *

from deck

order by dbms random.value

)
-- increase this number to increase the number of sets present
where rownum <= 12

)

select 'puzzle' as what
, symbol as symboll , color as colorl
, shading as shadingl, quantity as quantityl
, null as symbol2 , null as color2
, null as shading2, null as quantity2
, null as symbol3 , null as color3
, null as shading3, null as quantity3

from puzzle

union all

select 'solution' as what
, cl.symbol as symboll , cl.color as colorl
, cl.shading as shadingl, cl.quantity as quantityl
, c2.symbol as symbol2 , c2.color as color2
, c2.shading as shading2, c2.quantity as quantity2
, c3.symbol as symbol3 , c3.color as color3
, c3.shading as shading3, c3.quantity as quantity3

from puzzle cl
join puzzle c2

on cl.cardno < c2.cardno
join puzzle c3

on c2.cardno < c3.cardno
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, puzzle as
(select rownum as cardno, symbol, color
, shading , quantity

from (select *

from deck

order by dbms random.value

)
-- increase this number to increase the number of sets present
where rownum <= 20

)

select 'puzzle' as what
, symbol as symboll , color as colorl
, shading as shadingl, quantity as quantityl
, null as symbol2 , null as color2
, null as shading2, null as quantity2
, null as symbol3 , null as color3
, null as shading3, null as quantity3
, null as symbol4 , null as color4
, null as shading4, null as quantity4

from puzzle
union all
select 'solution' as what
, cl.symbol as symboll , cl.color as colorl
, cl.shading as shadingl, cl.quantity as quantityl
, c2.symbol as symbol2 , c2.color as color2
, c2.shading as shading2, c2.quantity as quantity2
, c3.symbol as symbol3 , c3.color as color3
, c3.shading as shading3, c3.quantity as quantity3
, c4.symbol as symbold4 , cé4.color as color4
, cd4.shading as shading4, c4d4.quantity as quantity4
from puzzle cl
join puzzle c2
on cl.cardno < c2.cardno
join puzzle c3
on c2.cardno < c3.cardno
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, null as shading4, null as quantity4
from puzzle
union all
select 'solution' as what
, cl.symbol as symboll , cl.color as colorl
, cl.shading as shadingl, cl.quantity as quantityl
, c2.symbol as symbol2 , c2.color as color2
, c2.shading as shading2, c2.quantity as quantity2
, c3.symbol as symbol3 , c3.color as color3
, c3.shading as shading3, c3.quantity as quantity3
, c4.symbol as symbold4 , cé4.color as color4
, cd4.shading as shading4, c4d4.quantity as quantity4
from puzzle cl
join puzzle c2
on cl.cardno < c2.cardno
join puzzle c3
on c2.cardno < c3.cardno
join puzzle c4
on c3.cardno < c4d.cardno
where 1=1

and gameofset predicate( columns( symbol ) ) =1
and gameofset predicate( columns( color ) ) =1
and gameofset predicate( columns( shading ) ) =1
and gameofset predicate( columns( quantity ) ) =1
/
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create or replace function gameofset predicate
( col_in in dbms_tf.columns_t )
return varchar2 sql macro( scalar ) is

1sql varchar2 (32767) ;

begin
lsql := "
( case
when ( ( cl.' |[] col in( 1) || ' =¢c2.'" || col_in( 1) || '
and c2.' || col in( 1) || ' =¢c3." || col_in( 1) || '
or ( cl.' |] col in( 1) || ' <>ec2.'" || col_in( 1) || '
and cl.' || col in( 1) || ' <> c3."' || col_in( 1) || '
and c2.' || col in( 1) || ' <> c3."' || col_in( 1) || '
)
) then 1
else 0O
end

)’
return 1lsql;
end;

/
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create or replace function gameofset predicate
( col_in in dbms_tf.columns_t )
return varchar2 sql macro( scalar ) is

1sql varchar2 (32767) ;

begin
lsql := "
( case
when ( ( cl." || ecol_in( 1) || " c2.' || eol _in( 1) || '
and c2.' || col in( 1) || ' =¢c3." || col_in( 1) || '
and ¢3.' || col in( 1) || ' =c4.' || col_in( 1) || '
or ( cl.' |] col in( 1) || ' <>ec2.'" || col_in( 1) || '
and cl.' || col in( 1) || ' <> c3."' || col_in( 1) || '
and cl.' || col in( 1) || ' <> c4.' || col_in( 1) || '
and c2.' || col in( 1) || ' <> c3."' || col_in( 1) || '
and c2.' || col in( 1) || ' <> c4.' || col_in( 1) || '
and c¢3.' || col in( 1) || ' <> c4.' || col_in( 1) || '
)
) then 1
else 0O
end

)’
return 1lsql;
end;

/
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with sysbols as
i selset ‘oval aysbol  fr
union all select 'squiggle’ =
union all select 'diamond’ N
p—
5.
v

| '

< |~
@

,  colors as
396 ( select 'green'  eslor

union all select 'purple’
union all seleet 'red'
)
. shadings as
4 selact 'filled'  shading fx
union all selact 'steiped’
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with sysbols as
i selset ‘oval aysbol  from dual
union all select 'squiggle’ from dual
union all select 'diamond’ from dual
p—
colors as
p—

06 ’ ’ ( select 'green'  color  from dual

union all selsct 'purple’ From dual
R union all selece 'red' from dual

W " o

with eymbole as
€

select 'oval' symbol from dual
- Wl
union all select 'diamond’ from dual
)
’ . colora as
( select 'green' color from dual
| unten 11 selact 'purple’ from dual
union all select 'red' from dual
)
. shadinge as
[T e ( g voution,
union all select 'striped’' from dual
union all select 'open' from dual
)
. nusbers as
: O
union all select 2 from dual
' it e e
il
Py
(select aymbol, color, shading, equantity
from s

symbol:

EECED Shoee gon iete
eross join shadings

cross join musbers

i
sslect *
from  (salect *

order by dbns_randem.value
)
where rownus <w 12
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with sysbols as
i selset ‘oval aysbol  from dual
union all select 'squiggle’ from dual
union all select 'diamond’ from dual

i

— corors  as
( selsce 'green'  ecoler  from dual
73639 0 ¢ inton a11 malct purpla’ fron onl
' R union all selece 'red' from dual
)
- g
p— R A
¢ selact ‘oval' sysbol  from dual
unien all select 'squiggle’ from dual
. union all select 'diamond: from dual
)
’ . colors as
S— t select 'gresn'  color  from dual
| unien a1l selset 'purple’ from dual
union all select 'red' from dual
== | are aaslons l
< [ aladadloon ..' ”’
EECED — )
)
— select ‘puzels’ as what
f le.symbol as symboll, Le.col as colorl
, puezle shading as shadingl, puzele.quantity as quantityl
J mull as symbol?, null P
, mull as shading?, null as quantityz
Jre— , null as symbol3, null as colerd
L mull as chadingd, null as quantityd
o mull as symbold, null as colerd
o mull as shadingd, null as quantitys
from  puezle
union all
select *solution’ as what
symboll, colorl
shadingl, quantityl
symbol2, color2
shading? quantity?
symbal3, colors
hadingd quantitya
symbold, colord
' shadingd, quantityd
from  solution

QUALOCY @)
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Game, Set & Match

‘THE OBJECT OF THE GAME FIND THE “SETS" INTHIS
Isto identify “sets” of three U U ‘ ." PUZZLE. There are six “sets”
cards. Each card is unique in in the twelve cards pictured
its four features: number: “l Q . to the left. Try to find all six.
(1,2, or 3); symbol: (di , These “sets” are the anes
squiggle, or ¢
(solid, stripe:
color; (red, g

A set”

cards on whi
s elther the |
the cards, or

YY) 9 OnO OEO

0
Ll

of the cards.

With sysbols as
t select 'eval' symbol  from dual
union all select 'squiggle’ from dual
union all select 'diamond’ from dual

—

colors s
( select 'green’ eoler  from dual
7136395 0 0 unton a1l salect ‘puspie’ fron dual
' R union all seleet 'red' from dual

)

with sysbols as
¢ select ‘oval! symbol
unten all select 'squiggle’
union all select 'diamond:

)
. colors as
( select 'grees'  celor
| unien all select 'purple’

[ union all select 'zed'

arﬂ AAAl O ¥

from dual
from dusl
from dual

from dusl
£rom dusl
£rom dual

0 |000

$44/000

E 0

December 8,2023

3

)
select ‘puzzle’ as what

. puzzle.symbol as symboll,

puzile.color

as colorl

, purzle.shading as shadingl, puszle.quantity as quantityl
. mull . null

a2 symbol2
o Bull as shading?,
¢ Bull as symboll,
. Bull as chadingd,
¢ Bull as symbold,
. mull as chadingd,

Bull
Aull
Bull
Aull
ull

as quantityd







