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�� � � � �	 
 � 
 � 
 
 �
�� � � � �� �� � � ��
�� � �� � � � � � � � �
���� � � �� �  �

�� � � � �! " # $ % � �
�� � � � �& �� � � ��
�' �� � � � � � � � �
���& � �� �  �

sid�� � � � ( )� " # $ % � # *

bid�
� � � � ( )+ % " , # *

sid�
- � . � ) � / � 0! " # $ % � �

sid,bid,day�
- � . � ) � / � 0

	 
 � 
 � 
 
 �

rname�
1 ( � 2 � 0 3 � / � 04� / -

- � 3 � 0 / 5 � � 6sid
7

8

9

���� : ; < =: ; < =: ; < =: ; < =
�� � / >?@ � ( A ( � @ /- �	

�% B/ � 0� � @ � ) � /1 � C >D EF
�GH � A 5 / � 0

SELECT *

FROM Reserves R

WHERE R.rname = ‘Joe’
I



�

�� / � � ( ( 5 � � 0 � � � / � 0 0 � � � � 0 � / / � � � -
( � / � ( A � � ) ( . ( 6 ( - H ( / � � 0

�( / � � 0 � / � � � ( ( 5 � � � � � � � 0 6 � H - > � ( � � 0 -

� � � � � 	 
 � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � �

�

�� �

rname

� �

� �

�� A � 5 � � 5 6 � ( / 0 3 / � > ( ) -
D3 ( / � � 5� � �3 ( ) 6

� . ( 0 �	 
 � 
 � 
 
 �
� �



� �� 8

� 9� I

�� > ( ) -
D0 2 0 � � ) ( � 0 3 HD/ � � 5 - � ( � 3 ( ) 6 0 � ) � �

/ � 0 � � � ( A H � � C 0 0 � 5 � A�
D

� � �

�� � ) ( � 0 � � � � -
D1 ) � / A � . ( 0 - H � � A H - � ( 6 H � 1 > � (

( � � 6 �4� 5 6 � ( / A � � � ( � ( - A7

� �

�0 � � - > �D3 ( - H 0 � � � � � � .D
� 6 � � � ( 0 - > - 3 ( / � � 5

6 . /
�� � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � �

	 � � 
 ��� � ��� � � �  � 
 � � � � � ��

�0 � 5 � - > AD� H - H 3 ( � � � A � 0 3 ( � 5 6 � ( / 0 A � � -� �� (
� � � � - � 1 @ 5 � ) � �

�� � ( 0 - � � - � > ( � � � � � 5 1 0 � 5 6 � ( / - � 3 ( - H A � � � � � � 0
6 . / � 6 A � � � � � � ( ) - /

�� > ( ) -
D/ � 0 � 5 6 � ( / 0 � 3 ( / � � 5 � � � � � � � 0 � ) � �

� 6 A�/ � � 5 - � ( � � � � � � � 0 � ) � � � � � . ) - 6 � C � 6 � A >
� � � H � . ( 0 �4/ - � / � A � 5 � � 5 6 � ( / 0 3 / 0 � � � 0 2 1 ( /7

� �



� �

�� � � � 0 - � 0 / ( � 54* # � 
 G , % � �7- � A � H 0 0 � A � - �
4( � ( � ) 0 1 � � > ( 2 A � A > � � � � 0 3 / � > � . � � 2 0 / ( � 57

�3 ( / � � 0 ( - 6 0 - � � ) � � � 0 / ( � 5
�
 � � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � 
 � � � � � � � �

�� � 
 ��� � � � � 	 � � � � � � � � � � � � � � � � ��� � � � � � � � �
��� � � � � � � ��

� �

rname

rname

� �

�A � � � ( A H � � C 0 0 � 5 � A�� � �3 ( � � � 3 ( ) 6

�6 . / � 6 A � � � ( A A � @ 0 0 � 5 � A �4� � > 2 >D
- � � 6

- ( > � � . ( 0� � �� � � � � �7

� �

� �

�� 6 � � 03 ( @ � ( A ( � @ /3 ( ( � � � / -

�� � ( � - ( ) > � 6 � � 0

�1 � ( � A � � � ( �
�- � A � H A � � � ( �4	 " � 	 # 
 �7

� 8



� 9

SELECT *

FROM Reserves R, Sailors S

WHERE R.sid = S.sid

� I

foreach tuple r of of R do

foreach tuple s of S do

if r i == s j then 

add <r,s> to result
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foreach block of B-2 pages of R do

foreach page of S do {

for all matching in-memory 

pairs r, s: 

add <r,s> to result

}
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foreach tuple r of R

foreach tuple s of S where r i =s j

add <r,s> to result
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//Partition R into k partitions

foreach tuple r in R do

read r and add it to buffer page h(r i )

//flush buffer page when it fills

//Partition S into k partitions

foreach tuple s in S do

read s and add it to buffer page h(s j )

//flush buffer page when it fills

9 �

//Probing phase

for l = 1..k
//Build in-memory hash table for R l 

//using h2(r i )
foreach tuple r in partition R l do

read r and insert into hash table 
using h2(r i )

//Scan S l and probe for matching R l tuples
foreach tuple s in partition S l do

read s and probe table using h2(s j )
output matching pairs <r,s>
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