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On one end, a winded Pete Sampras tried to 

summon enough energy to give the New York fans 
another memorable win to talk about it on the subway 
ride home. On the other side, Roger Federer wore a 

sly grin like he knew age was about to catch up to the 
former world No. 1 - the man who owns the record of 

14 Grand Slams he wants.

03/11/2008 | 11:28 AM By JAY COHEN, AP 
Sports Writer 
Mar 11, 4:23 am EDT
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Sir/Madam,
We happily announce to you the draw of the EURO 
MILLIONS SPANISH LOTTERY INTERNATIONAL
WINNINGS PROGRAM PROMOTIONS held on the 
27TH MARCH 2008 in SPAIN. Your company or your
personal e-mail address attached to ticket number 653-
908-321-675 with serial main number 
<NUMBER> drew lucky star winning numbers 
<NUMBER> which consequently won in the 2ND 
category, you have therefore been approved for a lump 
sum pay out of 960.000.00 Euros. (NINE HUNDRED 
AND SIXTY THOUSAND EUROS).
CONGRATULATIONS!!! 

Sincerely yours,
<NAME>
<AFFILIATION>

Q. What are the advantages of RAID5 over RAID4?
A. 1. Several write requests could be processed in 
parallel, since the bottleneck of a unique check disk has 
been eliminated. 2. Read requests have a higher level 
of parallelism. Since the data is distributed over all 
disks, read requests involve all disks, whereas in 
systems with a dedicated check disk the check disk 
never participates in read.

Q. What are the advantages of RAID5 over RAID4?
A. 1. Several write requests could be processed in 
parallel, since the bottleneck of a single check disk has 
been eliminated. 2. Read requests have a higher level 
of parallelism on RAID5. Since the data is distributed 
over all disks, read requests involve all disks, whereas 
in systems with a check disk the check disk never 
participates in read.
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Acta Astronaut ; (Mar-Apr-1975)Tuberculosis (Edinb) ; (2001) 

FACT: MEDLINE DB has ~11M records 
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� 30-50x speed-up

identified as 2 clusters in UNIREF-90

TiVO has computes 
similar items in 16 days
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, ����	������ � t
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, �������	������
-���� r Î R.�s Î S.����������
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•

E.g., cos(Di, Dj) ³ 0.9 
for near duplicate 
document/Web page 
detection.

E.g., edit-dist(si, sj) £ 2 to 
match customers’ names.

Focus on Self Join
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, (��	���1����4.����5�3�6����4  Ç ���5
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, )�7���8������9�'���		������7����������!���7��
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� �������	�����	��1�����	�.�������.�����2��������3��� ��	

set1

set2

overlap(set1, set2)

“to be or not to be” � {to1, be1, or1, not1, to2, be2}
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t = 3

Result:
(1, 3)
(3, 4)
(4, 5)

need to compare all O(n2) pairs !!

>16hrs for 250K records (t=0.8) in 2004
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F F FF
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4 ����
��� �����
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database 1, 2, 3, 4, 

stone 6

… …
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4$ �������	��������	
.� �
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	��	���������	�����	������������	��������������

5$ ��	�� ������'"�2������
;$ '�����������4�G�5���	����	��	���	�

� {1, 2, 3, 4, 5}

Note that RIDs in the inverted list are sorted

1 needs to be compared 
with Cand = {1, 2, 3, 4, 5}
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5$ ��	��2�����2���2�����	 ������'"�2������
� �	����������!�����������H t

;$ '�����������4�G�5���	����	��	���	�

{1/3, 2/2, 3/3, 4/2, 5/2}

RID / count. 
e.g., overlap(1,2)=2

Several other optimizations exist [Sarawagi and Kirpal, SIGMOD04]
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Player 1

Player 2

What’s the maximum possible number of cards held 
by both players (denomination not considered) ?

sorted

sorted

if t=4, 
overlap(player1, player2) < t
or 
upperbound(overlap(p1,p2))=t-1

19

len (t-1) suffixlen |x|-(t-1) prefix

�����	�"�
������������ ��
����
'#��

��&�����
���

� �����	���� 
, ���	���1� 4.�� 53�³ �

� �	�2	�#������
, �����������	������������
����	��	
, %��������������	���������� �	��	� � ����������������-���

� �	��	��������
, ������ � �	����1�3.��$�$.�I�	����1�3I�6�I�I�2 1��J 43

� )���
, "���	����1� 43�Ç �	����1� 53�6�f .���������	���1� 4.�� 53�H��
, �$�$.�1�4.�� 53�����
�������	������

20

KLM*� *�

KLM� �

x

y

t = 4

'#��

����
������

����������
(
����'�������	�"�
������

� ��	������� - Î �
, �����������6� f
, �	����2��� 6�I� -I�2 1��J 43
, ��	��64�����	����2���

, !�6�� -N�O
, ��	������� 7 Î "���	���2����1!3

, �����������6����������� È � 7

, "���	���2����1!3�6�"���	���2����1!3� È � -

, /�	���1� -.�����������3� Verify (x, {y1, y2, …})

for each yi
if overlap(x, yi) > t

output(<x, yi>) 
end 

21

// nested loop 

// go thru prefix

// prefix(Sk) and prefix(Sj) intersects

// index current token in prefix(Sj)

All-Pairs algorithm [Bayardo et al, WWW07 ]
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Order: Illustrated, Linux, Oracle, Techniques, Programming, System, Database, Concepts

t=3 � prefix-len = |S| - 2

?5@)�����#����

?4@

��	�
�������������

�����

j=1 j=2

?5@�	��	�

���

?;@(	����

?;@<����

?5@)�����#����

?4.;@

��	�
�������������

�����

j=3

Cand = {1}
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t=3 � prefix-len = |S| - 2

?=@"�����	����

?;.�=@�	��	�

���

?;@(	����

?;@<����

?5@)�����#����

?4.;@

��	�
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j=4

Cand = {3}

?=@"�����	����

?;.�=@�	��	�

���

?;.�>@(	����

?;.�>@<����

?5.�>@)�����#����

?4.;@

��	�
�������������

�����

j=5

Cand = {3}

Cand = {3}

Cand = {3, 2}

Cand = {3, 2, 4}
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� ���2���	��������������������������
, �������	�����
��������������
, ��������������	��	
�
������	����������

� ����
��
���������
�	������������
����	���	��������� ���
�������
����	��	���
, '���	������������������������7������������	����� � ��-���
, �	�
��������7�������������������� � ��-���9
, +�����������	������	�0���������
���	���������	�����
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� ��  �
� ������
��!
,
,
, � 1!���$����I�I�£ I�I3

� ���������
���	���
, ��
���	��	�����	
�����������
���
������$�
,
, � 1!���$����I�I�£ I�I3

y x
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&������������
��
�� ����

����

� ��  �
� ������
��!
,

,

+��*� *�
|x| = 5, t = 0.8 � prefix-len(x) = 2

+��* * |y| = 4, t = 0.8 � prefix-len(x) = 1

x

y
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+��*� "�x

�+��* �"y

prefix(x) Ç prefix(y) != f
� <x, y> is a candidate 

pair

21pos

overlap(x, y) £ 1 + min{ (5-2), (5-1) } = 4 < a = 5
� <x, y> is NOT a candidate pair
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� �����������������	���������

+�#x

�*#y

overlap(x, y) £ 1 + 4

7/10/2008 30

��)���4�!2

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

� H�.�R�����������������������	���	��6S$P
, (��	���1�.��3�
����
�� ³ 4B

+�*�

+���

T

T

prefix suffix

binary search

3 £4 1 £7 overlap(x, y) £ 15
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� ������
���������	�
��������������2���2���#��	�
���� 	
, ��������������� ������	�	�������MU�+�)D��	���		���� ����������

���	�����	����

��*� 12 23 3 33

��*�

prefix suffix

4 + 6 + 1 + 7
4 + 3 + 1 + 1 + 1 + 3 + 1 + 3
4 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1

= 18
= 17

= 15

ubounddepth=1 =
ubounddepth=2 =
ubounddepth=3 =
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VP$P;B.BVB=

VV$5=4.SBP;

4SV$5;P>.SV>5

4;B$Q45.44Q.BQS4

4V5$QP4.B>S.B5SS
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• ���2���	��
• ������

• ������9

� �����	�
• �����	�.�������
• ������������8�.�'�������)�
�

• &��	�������������
����������������
• ��
��	��!�������������
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join can be processed using 
other similarity join algorithm
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Similarity Join
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More Resources at 
http://www.cse.unsw.edu.au/~weiw/project/simjoin.html


