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Distributed Storage Scheme Using Bipartite Graph Matching for Vehicular Networks
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Abstract: The vast majority of existing studies on data distribution in vehicular networks utilize the mobile vehicular nodes as content
carriers, however the high mobility, the limited resources and the security risks of vehicular nodes prohibit the performance improvements.
This paper proposes a distributed storage scheme named DSS using bipartite graph matching for vehicular networks where roadside units

are regarded as storage devices. Considering the content replication at roadside units is NP-complete, DSS tackles the problem by
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transforming it into a maximal matching problem of bipartite graph in which the left vertices stand for the requests from vehicular nodes
and the right vertices represent the storage cells of roadside units. Hence the original problem is solved by Hungarian algorithm in
polynomial time. In addition, a redundant content deletion algorithm overcomes the possible duplications generated from the problem
transformation by checking the redundancy in the order of the response factors of different replicas. Experiments show that the DSS
scheme achieves a high access ratio and keeps a short access delay with a small cost of network resources.

Key words: vehicular network; distributed storage scheme; bipartite graph matching; redundant content deletion
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Fig.1 A sketch map of a typical vehicular network
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Fig.2 Process of the distributed storage scheme
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Fig.4 Construction and transformation of bipartite graphs in the distributed storage scheme instance
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Input: V, U, C, f, g, thip ;

Output: The distribution result after redundancy deletion D,Zp .

1 for each data ¢,eC do

2 Initialize: DU«

3 Initialize: NU«J

4 for each roadside unit u;,e U do
5 if ¢ €d(j) then

6

9

DU<DUU{u};

if [DU>1 then
10 for each roadside unit u,e DU do
11 for each vehicular node v;e V' do
12 if ¢, /(i) and u,eg(7) then
13 NU(x)<—NU(x)U{v;};
14 sort the roadside units in DU by descendent |NU(-)[;
15 for each roadside unit u, € DU in the above order do
16 if [INU(x)|>0 then
17 for each roadside unit u,e DU and u,#u, do
18 for each vehicular node v;e NU(y) do
19 if v;e NU(x) then

20 NU@)<NUy)—{vi};
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21 NU(x)«D;

22 else

23 delete the replica of ¢, carried by u,;
24 d(x)=d(x)—{ci};

25 return D?
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Fig.6 Results with different storage sizes of a roadside unit
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Fig.7 Results with different numbers of requests
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