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Summary. With the gradual application of advanced manufacturing technology, the
development of forced, removed and stacked forming technology is very rapid. As a relatively new
rapid addition forming technology, 3D printing technology has achieved very good results in many
fields, greatly improving the efficiency of parts, and playing an important role in promoting the
development of social economy. This paper focuses on the analysis of metal 3D printing technology
and equipment, and shares the case of 3D printing in real life.
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A SINGLE SOURCE REACHABLE QUERY METHOD FOR GENE
REGULATORY NETWORKS

Zhaoyuan Zhang, Ziheng Ding, Hanwen Wang, Keyi Liu, Weiyiqi Wang
School of Computer Science and Engineering, Northeastern University, China

Summary. With the deepening of research on gene regulatory network, the construction
technology of gene regulatory network has been relatively mature. However, according to the
characteristics of gene regulatory network, it is still a problem to realize efficient reachable
probability query and reachable path query among gene pairs on the constructed gene regulatory
network. Therefore, this paper proposes an efficient and accurate single-source reachable query
algorithm GRN-RQ based on gene regulatory network, in which the meaning of single-source is:
the reachable query between gene pairs with both starting and ending nodes being single nodes can
be realized. Algorithm GRN-RQ mainly includes three parts, respectively, an active graph pruning
algorithm AP, which is applicable to different node situations, is used to reduce the size of
probability graphs, a concurrent reachable query algorithm PSRA for partial instance graph
generation and staged graph search, which is used to improve operational efficiency, the dual nodes
optimal reachable path query algorithm DOP based on the dual path evaluation rule DPER.
Through experimental verification, the algorithm GRN-RQ proposed in this paper can not only
quickly obtain the reachable probability between gene pairs and the optimal reachable path
between them on the gene regulatory network, but also improve the accuracy of the reachable query
result compared with the traditional method.

Keywords. gene regulatory network, single source reachable query, graph pruning,
concurrent reachable query, optimal reachable path.

Paper Background

As the gene regulatory network construction technology becomes more and more mature in
recent years, a fast and accurate reachable query algorithm is urgently needed to be applied to the
established gene regulatory network, so as to provide a reliable basis for biomedical research based on
the relationship between genes. The existing relevant reachable query algorithms have some drawbacks
and limitations when applied to gene regulatory networks, some of which cost too much time, some
have unstable results, and others are not applicable to gene regulatory networks. Based on this, the
project team proposes a reachable query algorithm suitable for gene regulatory network in detail.

Paper Innovation Scheme

The innovation scheme includes the innovation ideas of the algorithm and the specific
algorithm introduction.

There are three main innovation ideas of the project algorithm. The first is to design efficient
and diverse graph pruning algorithms based on gene regulatory network. The second is to use the
concurrent reachable query algorithm to save time. The third is to design dual path evaluation rules
to get the optimal path and suboptimal path. The specific algorithm design is as follows.
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