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Introduction and Motivation

Near-duplicate documents usually cause:

➔Storage waste
➔Processing power waste
➔User frustration 

in  Information Retrieval(IR) systems in general 
(e.g. HP[2])  ,  and in search engines in particular 
(e.g. Google[3]). 



  

Statement of The Problem

● Finding near-duplicate documents in a collection 
  of 50 million documents (ClueWeb09 Cat B [4]) 

● Definition of near-duplicate documents:

Documents that are syntactically similar

●Challenge:

Computationally intensive (in general O(n2))



  

General Solution

1.Split the document text into substrings called 
shingles

2.Hash the shingles

3. 

4.If                                      we call D
1
 and D

2
 

near-duplicate documents

resemblance D 1 , D2=
∣D1∩D 2∣
∣D1∪D 2∣

resebmblance D 1 , D2≥



  

The Map-Reduce Solution

Map-Reduce 1

Map-Reduce 2

Map-Reduce 3

Collection of HTML Documents

Pair-wise Resemblance Rate Between Documents
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Map-Reduce 1

● Mapper 1

Input: .gz files including thousands of HTML Docs

input  remove HTML tags  shingle generation  → → →   
hashing  <DocID, hash→ 1>, <DocID, hash2>, ...

Output: <DocID, hash>

● Reducer 1

 Input:<DocID, hash>

for each DOCID count total number of pairs

 Output: <hash, DocID-Size> 



  

● Reducer 2

Input:<hash, DocID-Size>

Output: <DocID
n
-Size

n
, DocID

m
-Size

m
> 

Map-Reduce 2

● Mapper 2

Only sort and distribute

{
〈 hash , DocID1−Size 1 〉
〈 hash , DocID2−Size 2 〉
〈 hash , DocID3−Size 3 〉

⋮
}  {

〈 DocID1−Size1 , DocID2−Size2 〉
〈 DocID1−Size1 , DocID 3−Size 3 〉
〈DocID 2−Size 2 , DocID3−Size 3 〉

⋮
}



  

Map-Reduce 3

● Mapper 3

Only sort and distribute

● Reducer 3

Input:<DocID
n
-Size

n
, DocID

m
-Size

m
> 

● Output: <DocID
n
-DocID

m
,resemblance (D

n
, D

m
)> 

{
〈 DocID1−Size1 , DocID2−Size2 〉
〈 DocID1−Size1 , DocID2−Size2 〉

⋮
} 〈 DocID1−Size1 , DocID 2−Size 2 , 〉

〈 DocID1−DocID2 , 

Size1Size 2− 〉 〈DocID1−DocID2 , resemblance−rate 〉
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