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The important thing is not to
stop questioning.

Albert Einstein
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sid sname rating age

22 Dustin 7 45.0
31 Lubber 8 55.5
95 Bob 3 63.5

bid bname color
101 Interlake blue
102 Interlake red
103 Clipper green
104 Marine red

sid bid day

22 101 10/10/96
95 103 11/12/96

Reserves

Sailors

Boats
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SELECT        [DISTINCT]  target-list
FROM         relation-list
[WHERE        qualification]
GROUP BY grouping-list
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SELECT S.rating,  AVG (S.age)
FROM Sailors S
GROUP BY  S.rating
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SELECT S.rating,  MIN (S.age)
FROM Sailors S
WHERE S.age >= 18
GROUP BY  S.rating
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SELECT        [DISTINCT]  target-list
FROM         relation-list
[WHERE        qualification]
GROUP BY grouping-list

SELECT S.rating,  MIN (S.age)
FROM Sailors S
WHERE S.age >= 18
GROUP BY  S.rating

sid sname rating age
22 dustin 7 45.0
31 lubber 8 55.5
71 zorba 10 16.0
64 horatio 7 35.0
29 brutus 1 33.0
58 rusty 10 35.0

1. Form cross product 

rating age
1 33.0
7 45.0
7 35.0
8 55.5
10 35.0

2. Delete unneeded columns, 
rows; form groups

3. Perform 
Aggregation

rating age
1 33.0
7 35.0
8 55.0
10 35.0

Answer Table
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SELECT B.bid,  COUNT (*) AS scount
FROM Boats B, Reserves R
WHERE R.bid=B.bid AND B.color=‘red’
GROUP BY  B.bid

1

b.bid b.color r.bid
101 blue 101
102 red 101
103 green 101
104 red 101
101 blue 102
102 red 102
103 green 102
104 red 102

b.bid b.color r.bid

102 red 102

2
b.bid scount

102 1 answer
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SELECT        [DISTINCT]  target-list
FROM         relation-list
WHERE        qualification
GROUP BY  grouping-list
HAVING      group-qualification
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SELECT  S.rating,  MIN (S.age)
FROM  Sailors S
WHERE  S.age >= 18
GROUP BY  S.rating
HAVING  COUNT (*) > 1

rating
7 35.0

Answer relation

rating age
1 33.0
7 45.0
7 35.0
8 55.5
10 35.0

2

rating m-age count
1 33.0 1
7 35.0 2
8 55.0 1
10 35.0 1

3

sid sname rating age
22 Dustin 7 45.0
31 lubber 8 55.5
71 zorba 10 16.0
64 horatio 7 35.0
29 brutus 1 33.0
58 rusty 10 35.0
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SELECT S.sname
FROM Sailors S
WHERE  NOT EXISTS  (SELECT B.bid

FROM Boats B 
WHERE  NOT EXISTS  (SELECT R.bid

FROM Reserves R
WHERE R.bid=B.bid

AND R.sid=S.sid))

Sailors S such that ...

there is no boat B without 
...

a Reserves tuple showing S reserved B

Find sailors who’ve reserved all boats.
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SELECT  S.name
FROM  Sailors S, reserves R
WHERE  S.sid = R.sid
GROUP BY S.name, S.sid
HAVING

COUNT(DISTINCT R.bid) = 
( Select COUNT (*) FROM Boats)

Find sailors who’ve reserved all boats.

Note: must have both sid and name in the GROUP BY
clause.  Why?
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SELECT  S.name, S.sid
FROM  Sailors S, reserves R
WHERE  S.sid = r.sid

GROUP BY S.name, S.sid
HAVING

COUNT(DISTINCT R.bid) = 
Select COUNT (*) FROM Boats

s.name s.sid r.sid r.bid
Dustin 22 22 101
Lubber 31 22 101
Bob 95 22 101
Dustin 22 95 102
Lubber 31 95 102
Bob 95 95 102

s.name s.sid bcount
Dustin 22 1
Bob 95 1

bid bname color
101 Interlake blue
102 Interlake red
103 Clipper green
104 Marine red

Count (*) from boats = 4

Apply having clause to groups

s.name s.sid
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INSERT  [INTO]  table_name [(column_list)]
VALUES ( value_list)

INSERT [INTO] table_name [(column_list)]
<select statement>
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DELETE  [FROM]  table_name
[WHERE        qualification]
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SELECT (column_list)
FROM  table_name

[INNER | {LEFT |RIGHT | FULL } OUTER] JOIN table_name
ON qualification_list

WHERE …
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s.sid s.name r.bid
22 Dustin 101
95 Bob 103

sid sname rating age

22 Dustin 7 45.0

31 Lubber 8 55.5
95 Bob 3 63.5

sid bid day

22 101 10/10/96
95 103 11/12/96
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s.sid s.name r.bid
22 Dustin 101
95 Bob 103
31 Lubber

sid sname rating age

22 Dustin 7 45.0

31 Lubber 8 55.5
95 Bob 3 63.5

sid bid day

22 101 10/10/96
95 103 11/12/96

��#���������B��


� ����1	��
�H# 
�
��	

!�����'��"��/�
#(!����	!�
����	
'��"��/�
#(!�&
#'�������-���#
�����
 ����
#&�����G# 
�"��	!�

�0�0���
)! /��-)- /��-)
�'�

��1*���!�
.�!�
��+�9��12�0��H1+,�3#��!�-

1,�
)- /�C�-)- /

���	

!�����-#��!��� 
&#
'�� #
�#
�(� "��#
�!�
�
���
�!�
.�/)

6�7�+2�����&$�,�,�&$�,�
���
"��@������'������	�.2���2���B�	1�������,
�1���,�&�C�,�,�&

r.sid b.bid b.name
22 101 Interlake

102 Interlake
95 103 Clipper

104 Marine

sid bid day

22 101 10/10/96
95 103 11/12/96

bid bname color
101 Interlake blue
102 Interlake red
103 Clipper green
104 Marine red
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r.sid b.bid b.name
22 101 Interlake

102 Interlake
95 103 Clipper

104 Marine
Note: in this case it is the same as the ROJ because
bid is a foreign key in reserves, so all reservations must
have a corresponding tuple in boats.

sid bid day

22 101 10/10/96
95 103 11/12/96

bid bname color
101 Interlake blue
102 Interlake red
103 Clipper green
104 Marine red
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CREATE VIEW  view_name
AS select_statement

Makes development simpler
Often used for security
Not instantiated - makes updates tricky

CREATE VIEW Reds
AS SELECT B.bid,  COUNT (*) AS scount

FROM Boats B, Reserves R
WHERE R.bid=B.bid AND B.color=‘red’
GROUP BY  B.bid

CREATE VIEW Reds
AS SELECT B.bid,  COUNT (*) AS scount

FROM Boats B, Reserves R
WHERE R.bid=B.bid AND B.color=‘red’
GROUP BY  B.bid

b.bid scount
102 1 Reds


