Graph Database Indexing Using Structured Graph Decomposition
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1.1. Challenges
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1.2. Our Solution
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1.4. Organization
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2. Preliminary Concepts
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Figure 1. A graph database.

2.2. Subgraph Isomorphism
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2.3. Graph Canonical Form
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2.4. Subgraph Mismatch Score
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3. Graph Decomposition . 7 8 $
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3.1. Notations Figure 2. Decomposition of a complete graph.
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3.2. Graph Decomposition DAG
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3.4. Graph Decomposition Indexes
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5. Similarity Queries
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5.1. Near-Neighbor Queries
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$ $ " 5.2. Queries for Greater Ranges
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5.3 Queries for Far-Neighbors
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6. Experimental Results
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6.1. Datasets
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6.2. Protein Motif Index Performance
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Figure 4. Index Size(a) and
Construction Time(b).

+ ( * 3 $ 0 +
$
(
$ ))
8 DFt *1 ;6 7
?
$
$ $



a

10
O a0 ] -
Py =] — e
2 B go g | e L
o 19° Py ke
EY £ 10° P! s
F F % Sco
GO
> >
3 10° 3
o (o4 1° Query size =3
% T % — 6 —Query size=5
§ 10% GDlIndex § — * —Query size=7
< — B —Ctree < 2 — <+ —Query size=9
10°
2 4 6 8 10 12 0 5 10 15 20

Query Size (Vertices)

@)

Range (Max. Edit Distance)

(b)

Figure 5. Subgraph Isomorphism Query
Time(a), Range Similarity Query (b).

<6

<6 $
o+ "2 3
. _ ( $ .
0 + "
10°
E £ P ~.
o o X
=0~ - — - T
g § ¢
g 102 g Query size =3
g g 10° — © — Query s@ze: 5
e e — * —Query size=7
< 3 < — =+ —Query size=9
10

2 4 6 8 10 12 0 5 10 15
Query Size (Vertices) Range (Max. Edit Distance)

@ (b)
Figure 7. Subgraph Isomorphism Query
Time(a), Range Similarity Query Time(b).

20

. Conclusions and Future Work
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Figure 6. Index Size(a) and
Construction Time(b).
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