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Motivation for Searching in Graphs 
(molecules, networks)

•Prediction of the functionality  of new  
 natural  or synthesized compounds 
•Make a compound Q more active

•Find fragment with the same function 
among different species 
•Predict protein function
•Predict protein interaction



Graphs Searching Steps
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Indexing is
 crucial to reduce the search space and make the problem affordable!

Graphs searching is an NP-problem



GraphBlast Index
• For each graph in DB

– Find all paths of length from 1 to L (4,10)
– Count how many occurrences of each path in each graph
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Database Fingerprint
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Filtered Database (1)
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Filtering Step1: 
Select all Candidate 
Graphs

Filtering Step2: Select all 
Candidate SubGraphs
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Approximate Searches

Run GraphBlast to Find occurrences for each full specified query subgraph

Check (DFS) if the approximate connections exist 



Improving Indexing using Graph 
Data Mining
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Low support 



Min hashing: Low Support Data Mining 
Technique for Indexing Size Reduction 
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Performance
Database GraphBlas

t
gIndex

Molecular 62.5 30.4
Regular 2D 56.4 76.6
Irregular 
2D

56.9 52.9

Valence 48.0 9.4
Irr. 
Valence

48.0 7.9

Random 43.4 70.5

Database GraphBlast gIndex

Molecular 1314.0 13750.0
Regular 2D 6.4 746.0
Irregular 
2D

11.6 4587.3

Valence 6.2 7.2
Irr. Valence 6.3 7.6
Random 3511.0 > 3 days

Query Size GraphBlast gIndex

11 0.00 0.04
19 0.01 0.08
43 0.00 0.05
58 0.01 0.42
148 0.01 0.31
239 0.00 0.60

Preprocessing Time           
                       

Compression ratio % (Min-Hashing)

Query Time-Molecular DB



Distributed GraphBlast for 
searching in a Large Network
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