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Abstract

With the development of Internet, the time of big data has come, and much attention has been paid
on the research of big data all over the world. This paper analyzes the current research state and
development trend of big data on the base of domestic and overseas academic research in this
area. We select the 2000-2015 domestic and foreign research literature in the field of big data by
the combination of automatic and manual way of literature retrieval, then analyze the paper
growth and distribution and the distribution of journal, conference and cooperation of authors,
etc., using the method of bibliometrics and visualization software of literature analysis, especially
the hot spots and trend analysis of big data research, and provide a valuable basis and reference
for the further study work of researchers.
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KB R A 5 BRI S5 1T P2l S — IR P R AR f i [ 1] R 2 8 TR AE — € I B N
FHH R A T L A AT & BB RS A . KB — M2 ds “igEdR” + “JRBR
FIEE” . KBRS 4 4 “V” (Volume, Variety, Velocity, Value) [2], EI¥dEE K, PB 2Ll E
Bl Ak, QRSO WAL B B BOEEEROE S P, AR ARERT 1/O HE R
MER, X E RGPS SR A B

FLTE 1980 4F, 4 ARRFEFICRTEILFTE R CF = UIRET) [3]H it i ok « R Es ” FRagish « 28
SRR R . EENFEE AT 2011 4 6 AEHMRSE CR¥dE: 8%, SR RME~E IR —
ASEAUED [A]HHRE] “HilE, CRBEIESEMTIANE S IREESUR, BOVE MR A
X EEAR 2R AIZ H, TURE BT — A 7 KON 2 A AR TR R Bk . 7 2012 4F 3 H SEE K
WERAT CREARIE ST R IERDY [5], #8200 RER, B7ESR S MR & 2 8 2l vh i EY
SRS SIIEE ST, ARSI O AR R 5 AR b B BRI 1 22 Pk )

K B R B KAME S T AT ARG T30 b pE R, T R T RHRE . 2007 4E,
LR B R 2248 3 Jim Gray fEAth % 5 — I HR 2 T B %5 2R “ 25003550 The Fourth Paradigm)
MR 5[6]. 2008 4F 9 H (HARY RE[7IHAR T —IHELT— “Big Data” , 2011 42 H, (&%) [8]
B A LU ik I T — 96 T BE A BE ()& FIl—— “Dealing With Data” , MEBERIA . HBERIZ
Gree HGOHE . MR EVEAGEZ AN TN TR EE T R B PR .

KEHE R e O AR 2] T SIS N2 000E, W BRI R B AT A3 . f76E . BT Rl
FIH, FHEEAAHERRFINE, SOy E WML R DG BB R . STk, ATk E A A ER T
AT RBHR B IT, iz s it i IDIR 5 R a3 . ARSCRASCERTFE D775, S BT MLk STk
S RTERAE, i E SRS LS A R SCEREE 2R 7 3, IRE T 2000~2015 4 [ P A K HE Sk R 7T SCHER
SRS S A0, ST WA AEF A S AT 00, Rl 7 KBRS L 3 mas,
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(] 91 4 SCHE 1) SR R SO IR R R IR,  FFi%E LT ACM Digital Library (38 El 541252 B 7 B 1H)
I IEEE Digital Library ([EPFrH< . HT TR B2 207 B E) VB N A STCHIR R IE

JE O ] A A SCER ) Bl S R B, 5 KBS 32 U SG IR SR AR A A “big data” « “large data” « “ K
Kl 7 GO . BRI AR YORE 2R 0 [ 9 R SCERES 21 SRS 2 i . AR 4 = “CORBR” B Gk =
CREE” ; EAMNE4 = “big data” or “large data” B B = “big data” or “large data” BEITH
Wi, A5 E A 2000~2015, 7£ CNKI. ACM. IEEE ¥R 4 BT TR & .

R T ARUE S BT 245 B G R0, RESRAS IR SCAH OB 1E AT N LRIk . MBR 48, #RkiE. 2 UCEA,
WSS, (UREIATIA ST VOR S AR EE RN A DHLHRIW L, PLRH (R IREAE 5
TLARA): - THsciese, FEENES BT R RS, RIOS% HEN0ITIHER” , ik
TIEAE Top30 HSCHATIMIR L. S & FLRATE SN 7 Sk 3773 F, BRI FSCik 1041 f, AR AR SR
T EE .
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SR o3 Ay [L1] 2 ) FH 5 — Bt 70 AU SR b G B ] 3 [ HH PR 17 450, SR o 1A 9 A3 % D iR 2
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AR AR R /K. 2012 SFJEHFaa A I B B, WOl ® 243 B, 2945 850 23.3%. 7EE4H
[ 3773 i 3CHRH, 2000~2011 iR R K — BHATHAKKY-, 2011 4 J5 FF-URiEdT Bt FR4E 2012 4Fid
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Figure 1. Variations in big data research papers
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Table 1. Foreign top 15 conferences publishing big data research paper

1 ERSMIEAEEM R EERRET 15 AEITIRR

T A [ Sh 3T 44 T AL I P 3 42 A
78 The Very Large Databases Journal 108 THEMLN A
37 Computer 106 HEPF RS KR
30 Communications of the ACM 93 AL TR S B
25 ACM Crossroads 92 THEHUR
23 Computer Graphics and Applications, IEEE 90 THEHL T
20 ACM SIGMETRICS Performance Evaluation Review, 74 THENLRL R 5E
16 Emerging Topics in Computing, IEEE Transactions on 63 TR LRSS’
13 IBM Journal of Research and Development 58 NP LR S
12 Intelligent Systems, IEEE 54 AR
12 Knowledge and Data Engineering, IEEE Transactions on 53 THENLN 53 F
12 IT Professional 47 THEBLZ AR
11 Journal of Computing Sciences in Colleges 42 LT 5T B
11 Parallel and Distributed Systems, IEEE Transactions on 41 BT EHLE 2
10 ACM SIGKDD Explorations Newsletter 23 o [ R Bk
10 Signal Processing Magazine, IEEE 19 RGN H TR

WULE Y, AERBERH T, EAMETRZON T AR RIWC SO Z, T E N K i A R,
A [ N TRZSY T L R R 1 R BRI 7L SCAE] 10%.

N B i S KR U A RS O, RIS R SO B bRt E R S G AT S, HIA
A A AR WD, B E NSRS BT S, /53815 2,

M2 FTUE N, KBRS E PR AR S, S E . MR Baizin. 4o Mg a3
MR, WHIRBIER KRS m A Baizdn. MR EBORZ A —E M.
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Table 2. Foreign top 15 conferences publishing big data research paper

7= 2. ESMIBARBUIRMSIL SCHER AT 15 S IER

Hi4 ESELS k¢
1 Big Data (Big Data) 159
2 Proc. VLDB Endow. 84
3 Big Data (BigData Congress) 67
4 Computational Science and Engineering (CSE) 46
5 System Sciences (HICSS) 45
6 Trust, Security and Privacy in Computing and Communications (TrustCom) 32
7 Utility and Cloud Computing (UCC) 28
8 Cloud Computing Technology and Science (CloudCom) 19
9 Cluster, Cloud and Grid Computing (CCGrid) 18
10 Data Mining Workshop (ICDMW) 18
11 Services (SERVICES) 17
12 High Performance Computing, Networking, Storage and Analysis (SCC) 16
13 Cloud Computing (CLOUD) 16
14 Data Mining (ICDM) 15
15 Big Data and Cloud Computing (BdCloud) 14

3.3. REUEHSCEREIER 547

B R EE g, GRS A Bh it 5T SR BOZ SR M AZ OB RN B R, 8 T BRI A
W HERE, 43 o T BN AN REEE I AR SORRBCEHEA AT 15 1E# . FRATRIL, 72 E S F A 1
S 15 A 6 LA E .

FIS, AT TEEH 2B R EERR, HEZTINE, I EEAR R EE & & I,
BFEHEFRN R AT SR RE . SEFREE PN RERIR Ea BT VBRI 72 [12],

%6, KH CiteSpace SCHik 7T T H[13]10) B I FifE & ok KT b, AESEE G1ERREL. W
K 2 for, A 442 DNMISETT R, 167 SRR, W 0.0017. MK 2 sl DUE H, ENE
FH oA, SEGERDN, BAETERHER “RER” o XRPME RBIE TR E—PIRAN,
Inag E A SN B2 [ EAE, TR ISR, 2 KRB IE 70 78 B AR i) — AN DGR )/, 00
e KA T8 R i) b SR e s

FHWK, f§FH BibExcel fl Pajek SCHERAHT T H, XTESMCERIEE G1E X RIEAT M. UK SCHE R
TEEET 30 M 193 AifEd, HATEEST, BRAIGELRE, BIEELREN—7, WX 3 .
Bl e ) 8] R IMRRAE B ROSCHE I, §ikRREGIER R, #k 7 MARERIEHE K FRK R

X E AN A EE A AE TR ORI, B AN E AR R Y], TR S 2 S E ]
BN, Etanbh Carey, Michael J &5 8 =ERIFFEHIBL, LA Jinjun, Chen 254 E R 5CHIBA, LA Kepner, J N3
MRS BN, FER TS E AR ZE1ER R, TR KW TRE /T, X2 EFIRATE WA 78 28 % 2T 1.

4. RYBEARNARKELRES S

FREA AR SCIOWT 7T 28, @ SRS ST SR, AR OB S 4, AT DAAE R 12 AT 1
TR o ARG I AT IE R AR A B ik, R SCER T AAL 2 AT 8 CiteSpacelll . BibExcel #
VOSViewer, Z3 7% FE P AR REEE SCHR AR 78 2 & FOR R a3 g AT v AL 23 #
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Table 3. Top 15 authors publishing big data research papers
7 3. ERMNKBIEMRIE A RYEHE[ 15 FMEEER
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1 10 Jinjun, Chen 1 9 N 5
2 10 Ranjan, R. 2 7 FX
3 10 Xuyun, Zhang 3 7 ESsn
4 9 Yong, Chen 4 6 23t
5 9 Carey, Michael J. 5 6 F
6 8 Lomotey, R. K. 6 6 ik
7 8 Markl, Volker 7 6 Tt
8 8 Wanchun, Dou 8 6 S
9 8 Deters, R. 9 5 B
10 8 Chang, Liu 10 5 TE
11 7 Borkar, Vinayak 11 4 TR0l
12 7 Xhafa, F. 12 4 [P
13 7 Cuzzocrea, Alfredo 13 4 vk
14 7 Li, Chen 14 4 Zgrh
15 6 Yang, Li 15 4 A
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Figure 2. Domestic author cooperation relationship diagram
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4.1, EIRABERARBAR

B CNKI 3K75311) 1041 55 SCHREd SN CiteSpacelll; [NF[7]E5 Bk $% 2000~2015 4F, BAAN [A] K
FERL 147 1 OGRS “OCERIA 7, FREBUI S T 6 (MO IA) s K R] MR 5B 4 30. i CiteSpacelll
AR« KRE, SR REIET A TR, R TR R, W 4 B
B ILAg 388 /ME% 15 i. 250 SRR, WEXE L 0.0033, HAdEAN R 15 AR — AN K], Y
AR /IMRERAZ B TE AT ST AT ) B BT, 3 AU R R AR OB B AR 1y, B REZE
I [ o

ISR SRR AT SE 1T, ATSoediR — 3t 2627 AN, MR SeAER B I AR, A G B
S0 30 BT ST, I 4 BT

Guitgt RoR, FRETE BT I 3 B A #S A BdE 248 . MapReduce. =715 Hadoop-
FHRLE, IX 30 AN EEIE AT LUE H,  H BTE BRSO AT 5T, 2 B R A S5 7E R IR URAE 6,
KRB IAS R AE ), KB BN R BB, R 73T, DA S ORERE A m A [14] SR 58 5 1)
TR BN KR BARAR AT ) R B SRR, 5 REEE I ST S VARG . BUA 1) Hadoop. MapReduce
P a R AT I RS, BN REARAT 72 2 B4 A TR [15]. Bhabh, o2 9 7 %5 i X 4 o
WG EE AL, REIR AT RTINS, WAOREHIN . BRI, oK. SFEMENL. PRI,

4.2. EIRABERRN L RESH

P4 R B ] LI X 285 MR R 2 B X 7 =X (time-zone) 27k, 53 21 S B 1] () ) X AL P, mT AR 7 [ P R s <
5 [ N REAERT 7T AR R e S ss, w5 Bk,

B 5 FTLAE Y, BB 240 775 2001 AR 0A HOSSCRRIRIF 7T, 04 B RO o B A3 Hh 1 32 B2
Rz —. WEREEHIARKEAREINE, W “ERK7 o HREE” « “STRFmEN” . DL .
CORBCHIN” &5, IWEIEFTLAE H, HARIZH85 4 5 &4 IR S RAE I EHE 0L, R EIRIZ A2
M R AR, KR ARSI E R R T 2 —

= THE . Hadoop. MapReduce 5 CHEIR7E 2007 4F LA HIEL, FEA 2011 EFF4R B IG 0. MG ]
HI ARG, KEFESZIHENKER %Y, HRFEEREES NS S . A
BRI E M 2012 AR R E I, ORI B AR

tk4b, it CiteSpace # £k 2000~2015 4F HH (A1 [E Py K HHE BF 7 403 Hh LA S 1m] , I 6 58 AR 1] R
g B AER b S < RBHE T W S AU R ORI Tt . A5 IR IR, 2010 4 LLRT FE P KB B B A e AR R A
CEFFREMNT . CRET L CKREIEE” . “JRMART 2. 2010 G LA TR R TS EAN W
BN, B B 2 AR R 4 B KB YE . MapReduce. =it&. Hadoop. =7 . XEHE MW
W INOEFIVEMER T BRIz A, KB RAZ Z 50k 36.97, 53X — 77 R BT 5T [ (e 2L 14
AN, 53— 07 3R BT B FEIEAE AN B Y

4.3. ESPKBIERANHRS
1 BibExcel ZxA4FX} 3773 F A0S SCHik I S Bl ia] 134T 17 43 81, BRI AIHE 44 7T 75 19 8 1] (R AR

LA R B I AR ARSI G, SO KE, ORI,

X B M FEAe SCR ORI AT G v, 3t 17,882 AN, HHEOCHE AR SHE44 1T 30 HOCHR A, Wik 5
IRe B 6 AL 5 Al g, AEE SN REAR AT T, RIS AR S A R S 4 20T (Data Analysis)
i1z 4 (Data Mining), z 114 (Cloud Computing), %4t ¥ (Data Handling), #t##i%!(Data Models),

&)
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Table 4. Domestic paper keywords frequency top 30
< 4. BRIk sEiaiasnsEEEl 30

fE44 i3 A HE4 T4 A
1 123 PN 16 10 AR
2 47 ELE e 17 9 TeLk A Ik 0 45
3 34 MapReduce 18 9 ik Sk ]
4 30 =it 19 9 WAL
5 29 Hadoop 20 9 REEE
6 25 PoES 21 9 KR
7 22 HLRESE 22 9 By o b
8 16 SCREREAL 23 9 7K
9 16 JR Ly E 24 8 LR SN
10 14 HATEE 25 8 NE2 s
11 12 Hldsa22] 26 8 Kot
12 11 FATH S 27 7 RIS
13 11 KRIBHALN 28 7 nAHH
14 10 AL 29 7 L3
15 10 KEHEE 30 7 MapReduce 17

Table 5. Hot spot analysis of foreign research paper

3 5. ESMEICKBRIRNASIHEZ AT 30

G Ak 1] G SR

1373 Big data 128 Algorithm design and analysis
383 data analysis 122 learning (artificial intelligence)
343 data mining 116 Data visualization

311 cloud computing 114 Servers

272 data handling 112 pattern clustering

226 Data models 103 Clustering algorithms

210 Information management 100 Big Data Analytics

184 MapReduce 96 Computer architecture
173 Data storage systems 91 machine learning

147 Hadoop 89 Real-time systems

141 parallel processing 89 data visualisation

139 Computational modeling 88 query processing

139 Internet 85 storage management

138 Databases 79 Security

136 Distributed databases 76 social networking (online)
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Figure 4. Domestic keywords co-occurrence diagram
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PL R AE B B (Information Management)&s; /K& 34T 40 PR (Parallel Processing), 434f AL ¥ (Distributed
Processing), “#>J. AT & ft(Learning. Artificial Intelligence), #zX4>2%(Pattern Classification), %
2 (Pattern Clustering), %#iF&7A(Data Privacy), 4x(Security)%s.

Xof [ AR R AU 7 18 SO R R AL FT 75 BRI (R EOR T ST 44)EAT I M, il 7
Fr7R

ME 7 FTEVE R, R A SRS R R A R R IR . 8 R B OB R s X 6 3 ) o6
IRPE, S22 U FLRIBR AR, AT DLEME o —AN [l . K VOSViewer T H, MRG58 ] LI 5%
BiRR, BATE AR, Rl af, Hh, g, BE, ROMRIRTORIOEEHE, B35
PR FCAIB LT T A E LR T TT 1), a1 6 Fios.

4.4. ESNKBIBEBARNELRIESE

N TR AR R E I S 5 A R R A AT e T, A 3773 e A SR A R A 40 [X 18] 434
2000~2005 411 62 F SCHR AL 15 2006~2009 4E 1) 78 F SCHR AL 25 2010~2011 4= 85 J SCiik 4L 3;
2012~2013 411 975 R SCHR AL 45 2014 5E~2015 4E (1) 2573 Fa SCik N4 5.

81 FH SCHR V2 0 B T BibExcel, % AN 73 2H 1) SCHR R DG B3] 3 Sl AT AR R, T T AL TR
VOSViewer A Al 1) F 5 20 BT B, K3 AN Bl o b B o 9 B OGRS O 25l i /<] 8, R T K
HH AT T ) R A

M 8 T LLE ], “HdiEi24H (Data Mining)” —1A7E 2000 42 4 [+ J L4 A — B REE IR M i34
B, X ULRH T AT T2 E A T A A RS R — B TR IR R 59T 1E 2000 £ E AL
R — EAR RS R B E A IS AT “ BdE 20 Hr(Data Analysis) ” AT A L% fE (Artificial Intelligence) ” %5,
BARTAR S KB 7 DA ST 7o 4idk . 76 2000 4% 2005 M), [ AP SCHRIEST « Hds B
(Database)” . “%I4> %% (Partitioning Algorithms)” . “Clustering Algorithms(38507k) [16]7 HIIEE
B, X TR I — IR A T R AR S S . [T B “ B s TRk (Data Visu-
alization)” FARLERBHEAIT T 510 ORI T2 B0 A, S s B0t TR ) S R 0 1

7 2006 542 2009 1], WA EA TN EHE “ 25 (Clustering) [17]” 1 “ 4328 (Classification)” J&iF
IRZ, X2 REHE I 70 1 B R 5ULRIN, 2 SRR, “ 4341 27t 5 (Distributed Computing) ”
WAEB D) NREAET T, B B 0 R o A e 77 % [18].

7F 2010 £ 4 2011 4EAME],  “ =it % (Cloud Computing)” —ERECNEE 3 Jekiin], JE7E 2010 424
2015 “FHAME R KR, W T TR ERR RO AR /) . “ # s (Data Model)” —id]7E 2010
A 2015 AR HIAMR RS S AR A, U T B AR R HAR (S B AR B T, N ROk
— AR HIEFER,  “MapReduce” — ] E X IAE R B Fe T “ JR2K(Clustering) ” A1 “ 4
Z4(Classification)” FHICHEARTE 2012 £ 2 J5 R7FE N R, [HIE FPHIKF.

MAEA AL ] 1 K0iE, 2012~2013 4F [ 4h KK AT AT 70 19 KR, 1A “ $dE 4 3 (Data Handling) ”
BN KBS 7T A A K A ST A “A5 B B (Information Management)” A1 ¥ 17 & i (Data
Storage System)” 4 i1 T4 ()R Rk SUE K AR BB V) 0vE . HULRIN, g Bl 7 “BaAL(Privacy)”
A1 “ 224 (Security)” Z5[19], ViBHBEE THEALBOAR R A ARRIZEA, K 6 22 2 1 A0 DR His e AL
R NATT S B ) 8

RIUAHE 5 1) H-AT 12 H[20] e G R4 s R Bs A B g, [ GAE 2010 42 LAJS,  “MapReduce”

“Hadoop” [21] [22]3d\ig fi R E s b P2 1) = B 5 % o
P 1 BR K EE AU FULE 2014, 2015 R4S BRI SR, “HAR AT . IR L CHdEEIR T
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Table 6. Foreign keywords clustering
3= 6. ESMRIRBIARAER

pieS SR ]

W FE77

Data mining, pattern clustering, large data sets, partitioning algorithms,
feature extraction...

Cloud computing, Hadoop, MapReduce, parellel processing,
distributed processing...

Data analysis, Internet, social networking, internet of thing, security,
data privacy...

Data model, Computational modeling, data visualization, decision
making...

Data handling, data storage systems, information management...

B2 AR R PR SE
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