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Abstract: With the development of scientific research, scientific data have been exploding increasingly. Faced with
the challenges of big data, data retrieval service is beginning very important. However, traditional scientific data
retrieval system just performs key words matching between record and query, leading to unreasonable ranking results.
Focusing on this issue, this paper proposes a technique to extract link information from structured scientific data and
applies PageRank to scientific data ranking. This algorithm considers the importance of scientific data during the
ranking stage and can get better ranking results. The experimental results of Voovle, which is a typical scientific da-
ta retrieval system, indicate that the ranking result is more reasonable and can improve user experience.
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Table 1  An example of common metadata elements Table 3 The resource of cities and provinces
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11. If foreign_key=v
2. If IsMeaningless(data.Title) // 12. Return true
13. Return false
3. rule=SelectRule(ruleset, data) // 14. TextAnalysis(u, V) //
uv XML
4. data. Title=GetNewTitle(rule,data. Title) // 15. CorrectTitle(u, RuleSet)
16. CorrectTitle(v, RuleSet)
5. Return 17. If u.Title v.Title
6. IsMeaningless(title) // 18.  Return true
7. Iftitle 19. Return false
8 Return true
9. Return false
4.1
G=<V,E> V
E “ Voovle” ™
<u,v> u Vv
PageRank
PageRank
tf-idlf? o 20
37 5 646 706 9 000
RDF \Voovle
2
" ‘
RuleSet //
G=<V,E> /I
Set V= E
1. LinkDiscover(G) // G=<V,E>
2. ForuinV
3. ForvinV
4. Ifu=vand <u,v> E /I uzv <u,v>
E
5. If KeyAnalysis (u., v) or TextAnalysis (u. v) Fig.4 The workflow of scientific data search engine
I P4 RREBOR RS TR
6. <u,v> E
7. Return Voovle
8. KeyAnalysis (u, V) // - uv
XML
9. u foreign_key_set

10. For foreign_key in foreign_key_set



PageRank 501
X q
N q tfldf (q;. X) X
q, tf-idf pageRank(x) x  Page-
Rank a 0 1
X  PageRank tf-idf a
tf-idf
PageRank
o 0 1 o 0
PageRank a 1
tf-idf
o
7 3
o n
n=4
4.2 n
5~ 7
1.0
0.9
08 o
5 30 0.7 T T
6.1 GB XML é 0.6
0.5 M
Voovle2.0 =04
0.3
0.2 —+— New ranking algorithm
0.1 —&— Original ranking algorithm
0 1 1 i | 1 |
1 2 3 4 5 6
preci- .
sion@N P@N average precision@N AP@N NDCG Fig.5 Precision@N by changing the parameter N
normalize discount cumulative gain ™ s N B P@N i
4.3 1.0
0.9 \
XML 0.8 —~
0.7
PageRank 0.6 —+— New ranking algorithm -
XML tf- 0.5 8- Original ranking algorithm [
. <04
idf 03
XML 0.2 — —a
0.1
N 1 1 1 1
score(q. x)=a x »_tfldf (. x) + ¥ 2 3 4 5
i=1 N

score(q, X)

(L — &) x pageRank(x)

XML

X

4 Fig.6  Average precision@N by changing the parameter N
K6 N L i AP@N fii



502 Journal of Frontiers of Computer Science and Technology

2013, 7(6)

1.2

0.8

2 0-6—I=Q¢I—"’.'_41

0.4

=4— New ranking algorithm
=8 Original ranking algorithm
0 | 1
1 2 3 4 5 6
N

Fig.7 NDCG by changing the parameter N
Fl7 N L TFHNDCG il

P@N AP@N NDCG

4.4
PageRank
XML
3 3

XML

5

XML

XML XML
XML

tf-idf
PageRank

Voovle

References:

[1] Li Guojie. The scientific value of big data research[J]. Com-
munications of the China Computer Federation, 2012, 8(9):
8-15.

[2] Abbas M A, Ahmad W F W, Kalid K S. Resource descrip-
tion framework based intelligent tutoring system[C]//Pro-
ceedings of the 11th IEEE/ACIS International Conference
on Computer and Information Science (ICIS '12), Kuala
Lumpeu, 2012. Washington, DC, USA: IEEE Computer So-
ciety, 2012: 324-328.

[3] Francheschet M. PageRank: standing on the shoulders of
giants[M]. New York, NY, USA: ACM, 2012: 92-101.

[4] Botev C, Shanmugasundaram J. Context sensitive keyword
search and ranking for XML[C]//Proceedings of the Inter-
national Workshop on Web and Databases (WebDB '05),
Baltimore, Maryland, USA, 2005: 115-120.

[5] Guo Lin, Shao Feng, Botev C, et al. XRANK: ranked key-
word search over XML documents[C]//Proceedings of the
2003 ACM SIGMOD International Conference on Manage-
ment of Data (SIGMOD '03), San Diego, California, USA,
2003. New York, NY, USA: ACM, 2003: 16-27.

[6] Kimelfeld B, Kovacs E, Sagiv Y, et al. Using language models
and the HITS algorithm for XML retrieval[C]//LNCS 4518:



PageRank

503

Proceedings of the 5th International Workshop of the Initia-
tive for the Evaluation of XML Retrieval (INEX '06), Dag-
stuhl Castle, Germany, 2006. Berlin: Springer, 2006: 253-
260.

[7] Jiang Yonghui, Wu Hongli. New PageRank optimization
algorithm[J]. Computer Engineering and Applications,
2012, 48(6): 94-104.

[8] Mo Yunfeng. A study on tactics for corporate website devel-
opment aiming at search engine optimization[C]//Proceedings
of the 2010 2nd International Workshop on Education Tech-
nology and Computer Science (ETCS '10), Wuhan, China,
2010: 673-675.

[9] Awekar A C, Mitra P, Kang J. Selective hypertext induced
topic search[C]//Proceedings of the 15th International Con-
ference on World Wide Web (WWW '06), Southampton,
UK, 2006. New York, NY, USA: ACM, 2006: 1023-1034.

[10] Fang Yuan, Du Zhuping, Zhou Gongye. New kind of meta-
data management strategy based on object storage[J]. Com-
puter Engineering, 2012, 28(3): 25-27.

[11] Han Chunhua, Liang Jianfeng, Zhang Junming, et al. Design
of ocean data management and sharing platform[J]. Com-
puter and Modernization, 2012(7): 218-221.

[12] Ramos J. Using tf-idf to determine word relevance in docu-

ment queries[C]//Proceedings of the 1st Informational Con-
ference on Machine Learning (iCML '03), Piscataway, NJ,
USA, 2003: 56-60.

[13] Li Chengzan, Shen Zhihong, Li Jianhui. Voovle: a scientific
data- oriented search engine[J]. e- Science Technology & Ap-
plication, 2011, 2(5): 36-43.

[14] Pan Yan, Luo Haixia, Tang Yong, et al. Learning to rank
with document ranks and scores[J]. Knowledge-Based Sys-
tems, 2011, 24(4): 478-483.

[1] . [J1. ,
2012, 8(9): 8-15.
[7] . PageRank [J].
, 2012, 48(6): 94-104.
[10] : ,
[9]. , 2012, 28(3): 25-27.
[11] , , . [J1.
, 2012(7): 218-221.
[13] , , Voovle[J].

, 2011, 2(5): 36-43.

LI Jianhui was born in 1973. He received his Ph.D. degree from Institute of Computing Technology, Chinese

Academy of Sciences in 2007. Now he is a professor and Ph.D. supervisor at Computer Network Information

1973— 2007

1988—

Center, Chinese Academy of Sciences. His research interests include semantic-based data integration, large-scale
distributed databases process and analysis, data intensive computing and scientific application, etc.

40
10

LAN Jinsong was born in 1988. He is a master candidate at Computer Network Information Center, Chinese

Academy of Sciences. His research interests include data mining and information retrieval.



504 Journal of Frontiers of Computer Science and Technology 2013, 7(6)

SHEN Zhihong was born in 1977. He received his Ph.D. degree from Chinese Academy of Sciences in 2012.
Now he is a senior engineer at Computer Network Information Center, Chinese Academy of Sciences. His research
interest is the management, organization and semantic integration of scientific data.

1977— 2012

TENG Changyan was born in 1988. He received his M.S. degree from Computer Network Information Center,
Chinese Academy of Sciences in 2012. His research interests include information retrieval and semantic \Web.
1988— 2012

ZHOU Yuanchun was born in 1975. He received his Ph.D. degree from Institute of Computing Technology,

Chinese Academy of Sciences in 2006. Now he is an associate professor at Computer Network Information Center,
Chinese Academy of Sciences, and the member of CCF. His research interests include data mining and data
intensive computing.

1975— 2006
CCF 60




