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Motivation and Aim: Approximate counting all possible subgraphs is the task connected 
with some important network analysis methodologies like network motifs detection. 
Path sampling algorithms [1-4] seem to be the most promising among other statistical 
algorithms. Path sampling algorithms do not use heuristic assumptions, unlike graph 
generalization algorithms like TNP algorithm [5]. Path sampling algorithms make it 
possible to estimate subgraphs frequencies, in contrast to algorithms based on random 
walk estimate only subgraph concentrations. Finally, path sampling algorithms are 
implementations of the Monte Carlo method and allow one to obtain consistent, 
unbiased, effective statistical estimates, in contrast well known Rand-ESU algorithm [6] 
that does not meet the requirements in the general case [7].  
Methods and Algorithms: However, the proposed in [1–3] path sampling algorithm does 
not allow working with directed graphs. As shown in our work [4], statistical 
experiments using all possible spanning trees are necessary to obtain frequency estimates 
of all possible subgraphs. The direction of the edges of spanning trees is not taken into 
account. In a graph, on three vertices there is only one isomorphism class of spanning 
trees (Fig. 1), on four vertices there are 2 classes, on five there are three, on six there are 
six. Different values to estimate a subgraph frequency of the same subgraph can be 
obtained, since the subgraph can be found by the sampling of different spanning trees 
(Fig. 2). 

 
Fig. 1. Spanning trees with three, four and five vertices 

 

 
 

Fig. 2. Venn diagram of the coverage of the spanning trees of subgraphs belonging to different classes of 
isomorphism; A is the set of subgraphs that are covering by ”4-path” spanning tree, B is the set of 

subgraphs that are covering by ”4-branch” spanning tree 
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Results: The spanning trees sampling algorithm is a development of path sampling 
algorithms. It allows you to analyze not only undirected graphs, but also directed ones. 
The spanning trees sampling algorithm is implemented in the MFSViewer program. The 
program (https://github.com/MNYudina/MFSView) allows you to detect network 
motifs. Moreover, the use 68–95–99.7 rule makes it possible to identify network motifs 
statistically reliably. The program interface is shown in Fig. 3. The graphical interface, 
the help and the license of MFSViewer are similar to FANMOD ones [6]. However, 
MFSViewer differs from FANMOD in speed, accuracy [4] and quality indicators of the 
obtained statistical estimates (such as unbias and effificiency). 
 

 
 

Fig. 3. The three areas of the main interface window of MFSViewer. They correspond to the three 
working steps when using the tool: setting up the algorithm, running the algorithm,  

and processing the results 
 

 
Conclusion: Despite the fact that compared to the analogues we know, such as 
FANMOD, Kavosh (Cytoscape), etc., our implementation looks competitive, we 
continue to work on improvements. At the moment, work is underway on colored motifs. 
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