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Sampling-based Collection and Updating of Online Big Graph Data

YIN Zi-Du!, YUE Kun!, ZHANG Bin-Bin', LI Jin?
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Abstract: The large volume of unstructured data obtained from Web pages, social media and knowledge bases on the Internet could be
represented as an online big graph (OBG). Confronted with many challenges, such as its large-scale, widespread, heterogeneous, and
fast-changing properties, OBG data acquisition includes data collection and updating, which is the basis of massive data analysis and
knowledge engineering. In this study, the method for adaptive and parallel data collection and updating is proposed based on sampling
techniques. First, the HD-QMC algorithm is given for adaptive data collection of OBG data by combining the branch-and-bound method
and quasi-Monte Carlo sampling technique. Next, the EPP algorithm is given for efficient data updating based on entropy and Poisson
process to make the collected data reflect the dynamic change of OBGs in real-world environments. Further, the effectiveness of the
proposed algorithms is analyzed theoretically, and various kinds of collected OBG data are represented by triples universally to provide an

easy-to-use data foundation for OBG analysis and relevant studies. Finally, the proposed algorithms for data collection and updating are
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implemented with Spark, and experimental results on simulated and real-world datasets show the effectiveness and efficiency of the
proposed method.
Key words: online big graph; data collection; data updating; parallel crawler; Spark
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(a) U A () HFH AR

Fig.4 Iteration under different object numbers (white: iteration node, black: leaf node)
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Fig.5 Statistic window of data updating
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temp<—Find(¥°w) /FE¥PHER w
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END IF
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Fig.6 Example of data updating
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Fig.7 Target information coverage of different methods for data collection
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Fig.8 Target information coverage of HD-QMC with different Rsamp
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H 1, FATHRIE A R (6)THE T Rkt kS HD-QMC 2% N4 N I 2 Fa kR (S, R 2K
ﬁ%&m?imQMc G5 TR A b T S5 2 TR 1R S DR S BT A B AR LSRG T i 1) Sa, JF IR T B
B Hi i i B % SR DFS 5 v T eV A O U 4R 1B AT, 3R 2 R e AL AR B

Table 2 S, of different methods for data collection

F 2 AFBEEETTER Sa

PSS Sequence Random Snowballing DFS BB-QMC HD-QMC
Wiki-data 53.45 50.02 50.62 50.48 56.45 5927
Ber-stan 49.99 51.06 45.12 44.36 56.44 57.50
Facebook 21.51 18.23 21.30 19.13 22.83 22.99
(s 505.54 401.04 471.53 N/A 488.31 550.73

(2) EPP 5EA 20

FATTH 2 A BB B SR 0K EPP Sk A Ak 36 1 AN R TRIBS A 2 L 29 11 000 AN/ I E S o
AR, 1 B COBCHE SO, 5 2 B VR N B S 5 2 AN T I LFR J7vAP8 A4 ) LR $odis
A8, LA IR 1 4 A8 S A o A7 7 B 28 AL IS EPP (1) 304 BE 8458 5 HD-QMC ¥ U AR L, B AT T A 5]
J7 R0 H b B B T R SO I EPPL 3k T 48 1T 7 Uk (Statistic) VR 3 - 45 74 1) J5 75 (structure-
based)!?, 1 10(a) & 10(b) Tz~ 2o rp e+ e ik 10 75 it G vt 01 55 17 s 30 rb ot % 248 4k (0 Mk 5 24T %3
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Fig.10 Target information coverage of different methods for data updating
K10 AN B B2 3T 75 0 B AR S B v %
A A (6), L L 3 RO vE A R E R bR (Sa) ILH 3.

Table 3 S, of different methods for data updating
=3 ANIFIEE SR TR Sa

st Statistic Structure-based EPP
(pe 41.03 10.99 42.17
LFR 115.62 90.49 109.78

g4 10 FN3 3 0] LU H S 20 S A S 1R B 42 BPP EL At Jy vk R 0% BF Ui b A LA B (H A2 3 T 48
J7EAE LFR B 4 IS 7 54 1 08 B0 3 R
AT F1 AR EPP & F 53 58 1A Rk
2-Pr-Re
Pr+Re (14)
Hob Pr i Re 4 J&T Precision {i F1 Recall {¢,Precision j& EPP & 3 ity 8 & 55 H. 75 1 384 & 11 LL i, Recall /& EPP
R4 5 SR P LA A R 18] 11(a) & 11(b) B, v LUE HLEPP 7RI F LFR s 48 BALT

Fl=
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Fig.11 F1 values of different methods for data updating
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Fig.12 Normalized F1 value with different window factors
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Fig.13 Normalized F1 value with different fusion ratios
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