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Abstract Recently.reachability query is one of the main research topics on graph data. GRAIL can deal with k-step
reachability queries efficiently,however,it is not suitable for processing the query in which the vertex pairs are located
in different branches. This paper further proposed RE-GRAIL algorithm which employs a bidirectional double interval
labeling indexes to tackle the problem. At last,five real datasets were employed to validate the performances of the pro-

posed algorithm in terms of different metrics,including indexing time index size,query processing time and scalability.

Experimental results show that RE-GRAIL has better performance than other competitive algorithms.
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Fig. 1 Directed acyclic graph G and its directional interval
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Fig. 2 Directed acyclic graph G and its bidirectional interval

labeling indexe
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Table 1 Information of datasets
AR E A4l |E| indeg . outdeg nax u
Pubmed 9000 40028 432 87 2609
Citeseer 693947 312282 55757 1 613497
Cit-patent 3774768 16518947 779 770 515785
Uniprot22m 1595444 1595442 1539898 1 1556158
BalOk5d 10000 49975 501 5 2865
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Table 2 Size of indexes
(L7 . MB)
8% Pubmed Citeseer Cit-patent  Uniprot22m  BalOk5d
PLL 1. 25 70. 36 - - 3.24
GRAIL 0.19 20. 32 116.68 35. 44 0.17
BiRch 0.19 20.32 116. 68 35. 44 0.17
RE-GRAIL 0.18 20.72 114.72 37.66 0.19
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Table 3 Time of constructing index
(BT ms)

&% Pubmed Citeseer  Cit-patent  Uniprot22m  BalOk5d
PLL 517.63 2509.18 - - 19.43
GRAIL 11.70 876.58 873.99 1436. 42 13.16
BiRch 12. 34 868.58 867.89 1478.16 14.27
RE-GRAIL 14.67 892.18 854. 32 1734. 71 14.19
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Table 4 Query time

CHfT ms)
S Pubmed Citeseer Cit-patent Uniprot22m  BalOk5d
PLL 517.63 509.18 — — 2102.62
GRAIL 63.57 22.87 39.19 59.43 230.51
BiRch 49.76 22.03 53.17 56.42 227.32
RE-GRAIL 59. 24 19.62 34.19 54.27 217.93
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Table 5 Comparison of query time under different k
CHf ms)
HAEE k=3 k=4 k=5 k=6 k=1 k=8 k=9
Pubmed 60.13 61.34 59.10 58. 34 60. 89 61.23 59.78
Citeseer 19.16 18.27 18.87 16.47 18.56 19.91 17. 30
Cit-patent 34. 34 37.12 36.89 36.32 35.97 36.63 35.46
Uniprot22m  57.41 54.73 56. 24 54.74 54.82 55.53 57.69
BalOk5d 210.65 214.19 219.77 212.81 220.95 218.28 219.19
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