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A Parallel Algorithm to Answer Shortest Distance on Dynamic Graph
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Abstract The paper presents a parallel algorithm framework to answer shortest distance queries on dynamic
graphs. Based on maintaining a delta graph, multiple queries within a batch are executed in parallel over different
versions of data graph by multi-threading. For each query, bidirectional breath-first search (BFS) is utilized to
reduce search space. During the search process, an exploration direction decision-making function is proposed.
Furthermore, adjacency-lists of data graph are encoded by BSR layout, combined with SIMD instructions and
graph reordering algorithm, higher degree of data-level parallelism is achieved. Extensive experiments on real
graph datasets confirm the superior efficiency of the proposed solution.
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bidirectional bidirectional breath-first search (BFS); SIMD
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Fig. 2 An illustration of breadth-first search
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Table 1  Statistics of graph datasets
IS 14 |Eo] M |AE] o]
Twitter 81306 1768149 8 50~150 2~78
DBLP 317080 1049866 12 500~1000 100~400

LiveJournal 3997962 34681189 10 1000~10000  200~5000

RoadCA 1965206 2766607 24 100~1000 50~500
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Fig. 4 Speedups of a single query using different search strategies

B, W FEIE £ Twitter, DBLP #il LiveJournal %
FRG B Al S 0 4 2 Jy g3, %o 45046 4 RoadCA
SR Al . Mg AN s BT R, AT LLAE
Bt % 2 FE BN, 8 A7 A IR B L 49 46 e, ok HE AR
Tt o 7E Twitter B4 45 b A0 ik 250 8 w6 22 T oAt 3
ANERHE AR, A PR R AR 4R 3 Atk VR ) A TR
TE¥E | O, |5 /b, FHON R AR TE AT A 1 1 72 o
I

5.4 EIERFFHITX

Fe AT HIRE ] BSR 4w fiB483% 2% . SIMD 15
A LU B SR A S A el T E A5 X i 1A T i 4k
BOR, BRME 6 iR, KRG —E N 16,
YR R Im) 58 B AL e i Rk, X 4E Twitter,
DBLP Fl LiveJournal >R FAS 8 1 5 0997 & 7 1n) e e,
XF 45 42 RoadCA WIR AT B4 430 . Scalar 3R7R 4P
BN AAEIE S, A SIMD 454, i R

32 *
-~ Twitter -4A- DBLP

N
o
.
.
5
RS

RoadCA e

16 | -#- LiveJournal

BALR R A N LR 1

B 5 SREHIFTMEL
Fig. 5 Speedups brought by thread-level parallelism
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Fig. 6 Speedups brought by data-level parallelism
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Fig. 7 Impact on performance of bit width of state chunk in BSR
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