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Abstract; In a limited screen range, it is challenging for users to obtain topology information from hierarchical visualization views with
branch congestion and node shadowing. In view of the above difficulties,a hierarchical information exploration framework for topology
awareness is proposed. In order to improve the efficiency of users in exploring topology information, an important node evaluation
algorithm is proposed. The sub-structure rooted in important nodes is hidden in the form of visual coding, while ensuring that the
problems such as branch crowded node masking are solved under the condition of retaining more structural information. Based on the idea
of text keywords, a method for extracting the key substructure of hierarchical data is defined , which summarizes the overall topology infor-
mation by extracting the key substructure to help users understand the characteristics of the overall topology. In order to improve the effi-
ciency of users’ exploration and comparative analysis of similar substructure, the nodes of hierarchical structure are represented by vector-
ization based on graph representation learning algorithm,and the set of similar substructure is constructed by Gaussian mixture clustering
of node vectors. Then the similarity score of the substructure is calculated by using the graph kernel ,and the similarity substructure is ex-
tracted after the similarity score is sorted. Based on the above algorithms, an interactive visual analysis system is designed. Two case
studies and two user experiments are completed through the visual analysis system to prove the effectiveness of the proposed framework.
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