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Strategy with low redundant computation for
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Abstract: Since some computation in reachability Query Preserving Graph Compression (QPGC) algorithm are
redundant, a high-performance compression strategy was proposed. In the stage of solving the vertex sets of ancestors and
descendants, an algorithm named TSB (Topological Sorting Based algorithm for solving ancestor and descendant sets) was
proposed for common graph data. Firstly, the vertices of the graph data were topological sorted. Then, the vertex sets were
solved in the order or backward order of the topological sequence, avoiding the redundant computation caused by the
ambiguous solution order. And an algorithm based on graph aggregation operation was proposed for graph data with short
longest path, namely AGGB (AGGregation Based algorithm for solving ancestor and descendant sets) , so the vertex sets
were able to be solved in a certain number of aggregation operations. In the stage of solving reachability equivalence class, a
Piecewise Statistical Pruning (PSP) algorithm was proposed. Firstly, piecewise statistics of ancestors and descendants sets
were obtained and then the statistics were compared to achieve the coarse matching, and some unnecessary fine matches were
pruned off. Experimental results show that compared with QPGC algorithm: in the stage of solving the vertex sets of ancestors
and descendants, TSB and AGGB algorithm have the performance averagely increased by 94. 22% and 90. 00% respectively
on different datasets; and in the stage of solving the reachability equivalence class, PSP algorithm has the performance
increased by more than 70% on most datasets. With the increasing of the dataset, using TSB and AGGB cooperated with PSP
has the performance improved by nearly 28 times. Theoretical analysis and simulation results show that the proposed strategy
has less redundant computation and faster compression speed compared to QPGC.
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Tab. 3 Compression ratio of the proposed algorithm
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Tab. 4  Performance comparison of TSB, AGGB and QPGC
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Fig. 3 Trend of the execution time of three

algorithms with increasing dataset
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Tab. 5 Comparison of memory usage of

intermediate variables of three algorithms
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Fig. 4 Speedup of PSP algorithm compared to QPGC algorithm
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Fig. 5 Relationship between time cost ratio and point-edge ratio of

equivalent compression graph obtained after data set compression
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Fig. 6 Relationship between speedup of PSP algorithm compared to
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Tab. 6 Memory usage under different segment size S

A BRAR BOAF R 22 18] 5 HTR/VKB

S YO WebC WikiV Y1 CHT CHP
2 2749.71 9310.76 12360. 94 175947. 49 188267. 87 291363. 81
50 111. 44 373.89 496. 81 7038.96 7538.86 11655.92
100 55.73 186. 95 250. 15 3526. 04 3769. 44 5836. 40
200 27.87 93. 48 125.08 1769. 58 1884.73 2918.21
500 11.48 39.21 52.13 707. 84 759. 32 1180.79
1000 6.57 21.12 27.81 353.93 379. 67 590. 40

L LRI S HEE /N, A7 A s ) o FH 2 B3 0 R, S (B
TEOR N A P PR p B Z SR, IR e, 43 BER /D S R Vi
o, IS LR PR BT 20 B, 18 FRU AR 16 125 8] 14 B

i, FE R R A A S RV R FE R AT 2 A i/ S, B
23 [N [R] , 75 DU R 3RS
FER R X PIAS Y BER AT I 18] o P #EAT S A0 pT . LA



516

AL R

% 40 %

YO I WikiV £ 4 0 0], BUor BER /N S = 100, KA AH 58 510
BB BECHS 1B BO) FISR gt ol iV 25 4 2 B Be (55 2 B B 9 o
PP 7 pros o NIRRT U Y 5 2 B BORT I BT o b R
R,

REEEEETTY

100%
80%
=
2 60%
£ 10% |
20%
0% = :
QPGC  TSB+ AGGB+' QPGC TSB+ AGGB+
S100 S100 S100 S100
Y0 WikiV

K7 W Bk AT ] & ke
Fig. 7 Proportion of execution time in two stages

BeJri A 6 AR A 15390 A TSB+S100 . AGGB+S100
FQPGCHL M, AT XT L N2 7 fr . MR AT LI H
ARSCHE A9 TSB A AGGB BL & PSP 3% , I (Ml P RESR T 3%,
W R B 3O, PERESR THT 2847 .

®7 BERARIILE
Tab. 7 Total time cost comparison
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