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Abstract. Most existing sampling algorithms on graphs (i.e., network-
structured data) focus on sampling from memory-resident static graphs
and assume the entire graphs are always available. However, the graphs
encountered in modern applications are often too large and/or too dy-
namic to be processed with limited memory. Furthermore, existing sam-
pling techniques are inadequate for preserving the inherent clustering
structure, which is an essential property of complex networks. Thus there
are two research questions which should be addressed. The first challenge
is to design an effective and efficient sampling algorithm on fully-dynamic
graph streams where edge insertions/deletions are processed in an incre-
mental manner with limited memory. The second challenge is to generate
small, yet representative samples of open-ended graph streams. However,
existing sampling techniques are inadequate for preserving the inherent
clustering structure. To overcome these challenges, we make the following
contributions in this paper [1]:
• We propose a C lustering-preserving Partially Induced Edge Sampling

(CPIES) algorithm to process the fully-dynamic graph streams. CPIES
employs: (i) a clustering-preserving node replacement, (ii) isolated
nodes elimination, and (iii) edge-deletion operation. It can retain the
inherent clustering structure well, and eliminate the isolated nodes in
the sampled counterpart. Moreover, it can handle the edge-deletion
requests which is crucial in fully-dynamic setting.

• The empirical experiments on real-world networks show that CPIES
is capable of keeping representative/hub nodes rather than periph-
eral nodes from different clusters in graph streams. It outperforms
the state-of-the-art online sampling algorithms in terms of preserving
the clustering structure [2].
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