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Network Big Data. Present and Future

WANG Yuan-Zhuo JIN Xiao-Long CHENG Xue-Qi

Abstract  Network big data refer to the massive data generated by interaction and fusion of the
ternary human-machine-thing universe in the Cyberspace and available on the Internet. The
increase of their scale and complexity exceeds that of the capacity of hardware characterized by the
Moore law, which brings grand challenges to the architecture and the processing and computing
capacity of the contemporary IT systems, meanwhile presents unprecedented opportunities on
deeply mining and taking full advantage of the big value of network big data. Therefore, it is
pressing to investigate the disciplinary issues and discover the common laws of network big data,
and further study the fundamental theory and basic approach to qualitatively or quantitatively
dealing with network big data. This paper analyzes the challenges caused by the complexity,
uncertainty and emergence of network big data, and summarizes major issues and research status of
the awareness, representation, storage, management, mining, and social computing of network
big data, as well as network data platforms and applications. It also looks ahead to the development
trends of big data science, new modes and paradigm of data computing, new IT infrastructures,

and data security and privacy, etc.
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R CAn &L 1 T ) 48 Bl A WE SR TR A 15
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B 1 R A e
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PR BRI R R G0 A 3 SR A AR
A AL AL SE AR 22 3L
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Google 2y a2 1 1) GFS.MapReduce,BigTable
S AR I oy A B A BB R i B RS, 2
Google # R 51 % R 48 = K%L H AR, M5, Apache
B ol 7 I OIS Hadoop #l HBase %
58,528 T MapReduce % #285 HY | 73 A XS0 &R 48
oA 283 %% B P8 2. Hadoop £ 4t £ Yahoo !,
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Aub P AR T S AR R 99 2% {5 S A I R 7 45 KB
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11 #4# (Row-Store) Fl 31| #7 i (Column-Store)
2 VR ol B TR 1 5 4R R P A i SR WL AT AT T U
WAL G E TR PR AR B 50 5% L AGE &
55 BAE s B T N LRI 2 R R TR LA D B AfF
K4 B A7 i 8 B 808 IR 47 (Compression) |
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XML&, f0 4% BigTable, HBase 855, Sk [44 4%
T AT IR A 2B A7 45 4 (RCFile) D fig bk g 2
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Relation RCFile
AlB][c]D
| 101111121131 | HDES .
102 112 122 132 Block Row Group
103113123133 | =] Row 16 Bytes| [Metadata
104 114 124 134 Group 1 Sync Header
[ < 5 125
| 105 115 125 135 | Row 101,102,103,104,105
Group 2
- 111,112,113,114,115
121,122,123,124,125
Row 131,132,133,134,135
Group n

I
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Complemental Clustering Index Table (CCITO0)

CCIT2, key2=idx2+id+idx2Length

e - -
id | idx1 | idx2 info 1 eyl 5 idx1 .mffol
cpu
001 | cpu | nl infol nl0010 p ‘m )
mi
002 [ mem| n1 info2 “éggigi — ?nlf"i
003 | net | n3 info3 e L -
004 | cpu | n2 infod i et Into,
[l i i \ [Eo?_Tiit
id fidx1]i e
id [idx1[idx2| - dxl}
| CCITl, keyl=idx1+id+idx1Length —
Complemental Check Table, CCT0 key2 idx2 ‘m[o re( &i/clqzéd
replicated cpu00103 | nl infol plica
cpu00403 | n2 info4
mem00203 | nl info2
net00303 n3 info3
[ kvl Jidx2 )
Koyl [idx2 CCTI, [ ] Primary key
| [replicated [ Index column
L [ ]Data
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I B 3 K AN it 5 A 0 T A AT LMD Rdls 1Y
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AN TR o o 1 B Bl 1 2R 5 B B B e — R e — > R

[ L.
5 MBZXHF/EZENHLIITE
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1 B Ae. B A S A A B FF S KR A
Bl AE B M 2 1k B AR A 3 45 BRI T, 331
G Az AT S D I E PR RE AU Ll B 1
(LS. 2 T P 245 8 00 B0 2 i A 2 T 454 £ 5
2o 5 AT I 48 QRO 2 A Rk 2 T3 4
9 HIF 52 B A
5.1 ETARERNEBIEEZE

5 A 2 A IR 2 R B A SO 24
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B I RE A2 A AL R 25 4 R HOR 5 SR SE IR 23 M
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AT DU i 4 HE P e 80 DL A9 R 2 ) B
aJ L 4y 2 % 5 (Pointwise, fll McRankP) | & %
(Pairwise, {ll RankBoost""! , RankNet" ) #1 i %)
(Listwise, I ListNet®* | AdaRank® ,SVM-MAP™)
3 K7 k. A BEALAE AL ] P s SRAH G L 2R
A LR AN B AR HET 7 A A R 2. oAb a2y
HRE A v 7 OGO Y SCAS R I L R AT G B
1) 2R 5 1 TR A B R0 43 B, E AR R P LSS Y A i)
& |

iy 24 LA S B S B b ) AR R g 3 A
FFE SRR SR, DA A R R AR RO 2 S i N
R T BTN i 45 L AR SRR S R AZ . L&
LA A RSP T T 28 Bl v SR SR B BOR B 2 L )
JIE R BRA O 7R BOR B B A X TSR O R A
B FE N GUHR T R R RS T LA A 2
77 5. 2007 4F, Getoor 4R IR GEIF R RE ) & H
PRI EE AR L S T % G e T AL T F S
SR S B AN AH O B R AT LA 4 T b 3 3K 40
SRR H R SR HOC R A2 48 4T 2 ) 28 B 2 4
UG T R I 9 () R0 A7 AR AR 22 W 1 ik D 7 1) 228 £51)
LT T I B 0 S A il BB RO 4 4 2 R A T
A 0 AT AP S RIS e S8R TR A AR 1 S
2K 4R
5.2 ETHMBERENUASIHE

FE 2 P 2% DAAL S AR g AT D i 5
V] 719 2 3R Oy 32 0 T A A 0 T 2% B R P TRl AL 2
KRN S AL P 2Z ) AT 05 B A L k. H
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P B R S B X S5 R B 5 T Sk
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AR R B, Girvan #1 Newman™2 #2 1 70 242 1k
BRI & — B A WU T g A X o & 5 3
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SE SCHTHY P 28 B B2 R R 5 B R J7 L
PR T BE 8 [) I 48 7 R 2% J2 R S Ak X A5 R (A
Kl 4 e A XO& BEJ7 2.
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Schoolmates

B4 RRESA R R ES

FEX AL R M 4 B B e 5 DB LN
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MEHFEFERESHA
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T AT TN B - 5 A 18 Ak T 50 - B 1Y s o B
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A SR 0 2% DR B 1 5 2 S A [ R AN [
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FA] DL a3 B £ SRR ol 22 TA) 1 G BR G &, AT T
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Background

Traditionally, massive data are mostly produced in
scientific fields such as astronomy, meteorology, genomics
physics, biology, and environmental research. Due to the
rapid development of IT technology and the consequent
decrease of the cost on collecting and storing data. massive data
have been being generated from almost every industry and
sector as well as governmental department, including retail,
finance, banking, security, audit, electric power, health-
care, to name a few. Network big data are the massive data
generated by interaction and fusion of the ternary human-
machine-thing universe in the Cyberspace, which includes
tons of user generated contents, log files, deep web data,
etc. Network big data have attracted extensive interests from
both academia and industry due to the potential big social,
commercial, and scientific value.

Evidently. network big data have been not only changing
the way in which people live and work, but also reforming
the mode that enterprises run. The famous McKinsey Global
Institute regards big data as 'the next frontier for innovation,
competition, and productivity’. Nature and Science have pub-
lished special issues in 2008 and 2011, respectively, to dis-
cuss the unprecedented opportunities that big data bring to
us. Moreover, the US government announced in 2012 a "Big

Data Research and Development Initiative" aiming to greatly

improve the tools and techniques needed to access, organize,
and glean discoveries from huge volumes of big data. Because
of this background, an academic symposium of the Xiangshan
Science Conferences was organized last year in Beijing to dis-
cuss the issues of the challenges, theoretical foundation, and
ecosystem of network big data. Later on, the China Computer
Federation (CCF) founded the CCF Task Force on Big Data
(CCF TFBD) to investigate and study the core scientific and
technological issues of network big data.

Although network big data bring us unparalleled oppor-
tunities, they, however, also pose many grand challenges to
us. Particularly, due to the features of big data such as sea-
scale volume and heterogeneous formats, the existing theory
and technology of data processing cannot efficiently and effec-
tively cope with network big data. As a consequence, it calls
for a specialized discipline to explore the common laws of
network big data, study fundamental theory and essential
approaches to qualitatively or quantitatively handling network
big data, and eventually build solid foundation for developing
new theory. techniques, and methods for big data processing.
This paper summarizes the research issues and present status
of network big data and looks ahead to the development

trends.



