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Welcome to Graph World
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Friendship network

Protein interactions

Internet map

Semantic web

Call Graph



Big Graphs in Real World
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# of nodes (vertices) # of edges

Facebook 1Billion 140  Billion

Twitter 640 Million 10 Billion

LinkedIn 60 Million 0.9 Billion

Last.FM 40 Million 2 Billion

LiveJournal 25 Million 2 Billion

del.icio.us 5.3 Million 0.7 Billion
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Big Graph Processing 
[VLDB10, SIGMOD11, VLDB13,  SIGMOD13, 

KDD13, SIGMOD14]

iGraph v1.0

ÅHan, W.,Lee, J., Duc, P., and Yu, J., òiGraph: A Framework for Comparisons of Disk-

based Graph Indexing Techniques,óIn VLDB2010. (invited to the VLDB Journal as best 

of VLDB 2010 papers )

ÅHan, W., Duc, P., Lee, J., Kasperovics, R., and Yu, J., òiGraphin Action: Performance 

Analysis of Disk-Based Graph Indexing Techniques,ó In SIGMOD2011.

iGraph v2.0 + Turbo ISO

ÅLee, J., Han, W., Kasperovics, R., and Lee, J., òAn In-depth Comparison of Subgraph 

Isomorphism Algorithms in Graph Databases,ó InVLDB2013.

ÅHan, W.,Lee, J., and Lee, J., òTurboISO: Towards Ultra-Fast Subgraph Isomorphism 

Search in Graph Databases,ó In SIGMOD 2013.

TurboGraph

ÅHan, W. et al., "TurboGraph: A Fast Parallel Graph Engine Handling Billion-scale 

Graphs in a Single PC,"In KDD 2013. (oral presentation)

ÅKim, J., Han, W., et al., òOPT: A New Framework for Overlapped and Parallel

Triangulation in Large-scale Graphs,ó In SIGMOD 20146



Subgraph Isomorphism 

(Subgraph Matching)

ÅOne of the most important graph queries

ÅFind all subgraphs that match a query graph
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Many Important Applications
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Chemical 

compound search

RDF query 

processing

Motif search

Malware 

detection

Malspec

Social network search



Problems in Existing Indexing 

Methods: Motivation for iGraph

ÅSerious problems in existing experiments

ÅCompared indexes are implemented in different code 
bases

ÅElapsed times reported can vary depending on
implementation skills

ÅNumber of disk I/Os not used.

ÅSmall database (¢20 Mbytes)

ÅAll files are cached in the OS file system cache
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iGraph v1.0 [VLDB10, SIGMOD11]

ÅFirst common framework for disk-based graph 

indexes

ÅSupports both mining-based and non-mining 

based indexes

ÅSelected as a best track paper in VLDB 2010

ÅOpen source: http://www.igraph.or.kr

ÅHas been used in 26 countries
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Universities using iGraph v1.0
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