Fars 1AM L I

2017 4F 11 A COMPUTER SCIENCE Nov. 2017

T[] K 3 WY 25 44 0 %5 P oK B 43 4 B2 R

2 B IHEH
(e T KFHHENER R IR 430068)!
RNELIAFXBAPHEABEABALLELLLE R IKX 430070)°

i E YWHARKAXRKEETHTR KBBEOHCABEIT., RORERBBGHE. S EFN, H5HE
M FEREARBRTE LERAO SN ER BB FTEBEEELHERNEB R PE., SHIRKIEN S
% RIS AT R FABAT B R AT A B0 A K KB A B R 2t £, Wk 3 H (Granular Computing, GrC) 2. 4 #F 50 &
R BEEEER, AEMNETOIASRBEGELESE T R, )W EERGERYREL, AL TATEESGIH S
KB S RS ATER, KL EAGEA A ERBIBRIT S HLXRESHFB TRHIEES G ENIERAE
AR, KRB THER OB EZEL,

A KK, B, SR AL

hEZSEE TP393 XERERIRAS A

Multiple Correlation Analysis and Application of Granular Matrix Based on Big Data
WU Jun'? WANG Chun-zhi

(School of Computer Science, Hubei University of Technology, Wuhan 430068, China)!

(Hubei Key Laboratory of Transportation Internet of Things, Wuhan University of Technology, Wuhan 430070, China)?

Abstract The ever increasing big data is acclaimed, and the key point of big data is data analysis. However focusing on
the big data with dynamic and multiple-dimensional characteristic,it is difficult for traditional data analysis methods to
obtain reliable and accurate analytical results. Therefore there is an important opportunity and a great challenge for the
data analysis methods to be developed. It aims to make an important research and investigation of the multiple correla-
tion analysis for dynamic big data. The research object is dynamic big data,and the research is based on the theory of
granular computing (GrC). We got the theoretical thought of granular matrix completely new in this paper. It was ex-
pected to reveal the multiple correlation analysis for dynamic big data. On one hand the achievements of this research

would provide a scientific basis for multiple correlation analysis and revelation of the objective law in big data area. On
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the other hand it is also an important implication for sustainable development of big data.

Keywords Big data,Granular computing, Multiple correlation analysis

i

1 5]

UTAFER , BEE R B HAR BT & 8, #2246 B TR 55
B R ER AR 0 R R, 5 LR A B S L AR
SEA G ) B B A P 45 JHE e e B AT AR T8 9 451 A v TIE
R LBEA KRB . WX H 25651 1 KB, %)
HIEZRHTHEAKHINE K2 SR B S ) —— 2 & T F Bl %die , (2
HIRBEM SR IAMA.

TR % B 2O B ST 3, BB R A & oK
WS REARFARARWIRTEE . L) IBM KB Watson™
AR B R KRR BRALHLAR ™ b, SEBL T X R A 2% A AR

T2 FAEEE . Watson 7EBA (E/THE R AR KT .8
AR T 2 ZTUH BARE F S 5 SORR IR
P TR S R B SR SFe 1 S A DR [ R £ 8
RASERE MR TR A M 2. A Google 24 A
WAERT S A 3E A i S S8 2% B8 0 AT LASEAT IR B = T B AR
W, BATE 4R 180 1AL MHCHKOCR DL SE L@ K
R B0 S IR A oA P 4R AR i B ) iR S5 AN TR LB
X AR B B2 A A AR A R R R 1 S o T R R 3
BT B0 1R R R AL G 768 T R I pLaS % S Bk
EAFER. i b 8 Rk R s ™ R,
TG R BARIRIE T MBI a2 T B A 2 AR =l 57 3

AT EER B RB RS (61602161, Bidb4 A SR E: 4 (2014CFB590) , 3238 Pyl M H A W16 48 B & 5L 80 % (2015111015-A03) %8 1Y
2 BA984—), L, 4, PEIF, CCF & 5y, B 587 1 b8 K A B BB 7 5 5 BB 42 4 » E-mail : wujun@ whut. edu. en GRE1E#H) ;
FERKA963—) , 2, 1+, #4852, CCF &5, FEMSE T W BN B fE 75 1 K i » E-mail ; lavazza@Foxmail. com,



408 i B/ AL B %

2017 4

FIRHERIERE . 2R Tl 5 K amks E O BUR A
SR U SR KRR ) B P2 40 AN R BUEAR , W gRA5 K
B 2 & 0 UGS BT T4 2 2R 5008 18] i1 S IR 1 45 [r) R
PRI 38 D)7 B R B R B0 B BRAZ B AR, X o 2
THRALRL A TR BEE) S5 A0 G 2RI 2T 1 B R
R . 2B ST B o R R o AR B 22 1) 43U v oy
BLAY B | v B RCR AT SERS AR R A TR A TR B
Prigshil 585, P RAR T2 MBS L~ Ik
SR, REEN MR TR M M4 B S Bk BT
FET7 WA R BN B KR A T > B 2 AR SN ol 5 B
B SRGT R TREE 2 X Ty vk R T RO IR 5h, Bk
B 3 WBURE TR BURRE AL, X Tl 25 i 4 A 2
A B GUR B R R A B D R R
FRIE AN BLSE TG SRAR KA T AR, LIRS 2R 54 | B
PSR BSTE ShATE AL E S 1 B E BB R R
B EEE AR P A L B SR A R A T 1 R Bk
B 2T AR AR R R [ R 2 ) 5080 4 S 1B 32 STl
AL BAEAE KM E TR AL i T IA N Ak R 2 LR ) K B e
FRARARLE R T RBIRRA S .

2 KEHENZEFESSIHR

2.1 REEHSERE

KB R A2 5L BCHEZ 98BS L2 3 PR 5T A0 G Bk
MU FZ4 R GUAR I & BT BT AR BIPRR . (RS B BRIZ 4R 8
T E NS AR SN, B BRI Y R B 2
EARRL G 70T s AR PSR AL BRI . ML 2 4 2R 5
B 28 1 A 0 R 2 16 Sl AR AN S 2 A R 9 S BB AL I 42
I8 R G K i A . Sh A KHE AR HEE R
VRZBHIF U3 T2 6 F R ML Fr) B 4 B A 7T B T L 36
R A i BT T X e AT A T s .

2o Y SCHRE T 2 B A R MR AL B R B A » R R R
AR B AT 4 T 2 YRR AT A . S A e T dh
BRI 82 JE A B T 5088 2 14 D s AR 9 AN [ iz
AT R AT LA SERHE P B S R A T AT . AR SE i
IHTEARMBARIZ IR LA 4 > Gei o S R AE R
T YA S PRI DA 3k e AR A DR B A A T T 3 — S5 ) Bk
i EEA LTI :

(D REAEFHA— = ERE AR E RS, MRS R
TRE BERE BN . FEREAT U RIS Z R A AT
B PR B 2 28 S TIAL PR A , {EUR T4 30 40 ke oK o (9
PEXt T HLATBE £ LA B AR T IR 5 0, LT 25 | A
HIERIETT ¥ » LA T3 BRI , B 7R b TR AT % IR R A ) 5 44
FESH A REAR R AR BB ST P AR R B — L F .

OB ERFR B R, BEBAE I ERIA
S (RS R IR 0 A2 02 RS A W BT B A
EERMAELLT 3 4S5 18 - BHE ) 3 A5 5 B0 1 2 4k i
R B SCHR P AT o AR G877 5 BEAT 8 20 H Ak of 1B
TR AR N E B R AR, X2 HRFEBRITHE

Bk DL AR PR BT B B 2 R X .
2.2 WEEAEEN S HEXBKSH

IRHR M — o ST Z 4 2 ] (R 56 R B SRR B 1Y
RSB . BUSLHE S 7L 0 45 F S 40 ] 19 S E ) L 52 gl
B NER ) EIRE 2% P BHRIR 2 48 R (a] B A i 26
BRME . REGECE IR 7 R 1 F 2 TR ISR
BARIR b FHRBAER 7 1 L8 I FR B 18] B 98 ) Ok
58

L5 9 ST B 0 2 T A3 0T 4 ) SR B 45
o BB INIZ IR L 2 Agrawal 509 g7 1
AT ESHIEEZ IR EH £ 62 MBS K Apriori KK
&Y, Han Jiawel 072 H 1 FP_Growth &k, B@ il 7E
WAEH & FP_Tree, J20 %ot JE A5 48 42 1) 152 B R 300 X A 1k 43t
B EH AR R T ve R 712481 Apriori BT 2K EAH
BR S , A R B B e A T H AR T R M PAT R B Y
[R5

FET Z Y53 A W GBI 42 RS2 R 808 P B R 5 DGR M
WEZHE T S & 0 — M T . i TEREREN R
SIANA WAL BHLE T UL S 8RR A B AR A S &, Rk
FAFHAT KB AT . e Houtsma %578 i@ 54328 F SQL A1)
TRCECN ISR R T SETM B, W5 LM T 5%
RMUE L, LI T HEREER G RS NZ IR I BE 1
XA NI A B —Fh R IR BB I RIR ) SQL #:1E,
A UADHE 2 4 B0 1 R B A0 43 )2 454 . Chen 25100 45
BRI CEERR SR H T4 1 OLAP 1548 £ )2 BRI
HIREZE,

Bt AT DG BRI T 45 40 ) AR, B OR R 22 B AT X
SHASHORE 59 5 I R0 42 98 HE AT 2= > RS, 461 0 B8 P
V4 BB 35 00 % BN 3h A AR Sy SR W45 48 1 — A B de
P 1M 50008 1) 5 3 0 0 2 B 3 s T i HE RS T R A e AR . 4
it 45 B8 1) S I ML 5 98 O v, T v SO R T — Rk
BARR LSS 2 IS WRSE M b —4
BHIRTR TR B AR IR AL K HAZ 55 B EFP-growth, 3§
E LW HTIES T & 9" R FP-# ) EFP-growth B3k B
ARG B G TR B R RSP NIZE.
METEIET 1 258 1 CH L 2 98 5 1k, 223808
R T AR T B () HATIS IR, H B T
F MapReduce #if28 R ) Apriori B ¥k, # 5B %5 RIEEL
4 i) FP-growth By:42 4 T Pruned FP-tree & 3, /> T /&
GEARAZIR IR R, I HAS IR AR 0 1 SR R 1R
T a8 MIE I FP-tree MIRCR, B BA RIF B K
PE AT RN BT I e L , FIB A o o T i 25 E AL 2
B B N PR

BRI, B RTRBCHNZ R k8 28 T Z N 5 4%
TR FREHE » B FEAR s LA K B R 2 R R L5
RERFR I AZ 38 T M LLIUS 4 AW = 25 51, e A (158
KEAERBUE R B T 15 Bt mAk R, FIHE
HE— 25T X B A KBHE 194 A, FFRSTE U0 2 A% S A
MZHET5 ¥



F11AH

xR T R RO R 2 GERLRE M SR B B 409

3 MtHE
3.1 MITHEBEERNA

%738 (Granular Computing, GrO) #ig & B Eh T. Y.
Lin ##2F 1997 FH KB, BEMIZ Z R A, 55
BT REFFE W IZRE, BN AL RSB 5T
AATIEIXS B 2 ) O L B AR ) R RE AT, B T RE A PR 8
W BER FH R SR I T I O ok SR SRR e R ) B AR A » T 2
%R TR R R A R Y AT B, W BIRF dok
FY A WRAE B ok BE Bk, el F R 240, AT
FRATBE R T B A, LU SR DL A 25 50 =X Mk A 179 [ REEAS: LA
R NI BRI R S SRR B A A A

G B ST R A ol R R 3 R 5 R ARG T R SR A
FIXERE , AT 4R B —FP B IF M e 8. AEE R AN HF
MZ—RAATHE AR A AH 18] B kL BE b 2% 0 43 7 [/l — [
R, AT BEAEA [RDREFE At S B AT [R) R K A , T ELRB S TR
TR A —ANRLBE R BN 55— AR B R, R AL BN ]
o B ) BB S TE 2 A2 R R 58 T R

ERITE NI T H R T — RN MR T AR,
W Lin, T. Y M4 R GOk BRI  Zadeh ISR 52 1) 3158
RERIS)  Pawlak [ RS SRR AR T B ES (1) B 23 [EDRL BE AR
RIS [ JELA HRAR A PR AR AR50

AT EEIS AN NG BB —FR LS i &
Y, FURAESRAEF AT R R 2 v, B T 404 428 R
MK TF B — YIS 5 7 2k 3 R TR Ja s,
X 24 ARSI 5F H 25 B 24 RBAE B 54328
BEABRIFH ET R RiTEEIRIZIEEEE A S 4
PH A 2% (0] RE B 9 AR 5 7E 30 A KB 1 AR R BRI A7 53 b ik
BRI —EMNRE. RITERE—FERE W F A A0
MBI, PSR B AR S I AR 15 BRL
RIS AAF R KRG BN —ERENIMEES, 3k
BE B B R g T AR AT A TR X 82 ) AR PR DA 1 8 P i —
ANFTABI R EEZ N 1, o B i J2 (o 0 2 1 B Ak L 3 M 4, AR
AR F R 24 R R i . e R BB AR, RO 2
— gt R R B R R BEEE B A R —RA TR et &
7 BB R BR8P SR A3 » e o B AR I i
T s g B AL B A BB B BE T .
3.2 NESWH

Yao ME BITE KA E A BRI BN E X PR R —
A5 BACHR R AT . SRTAE SERR I B 2% ) R 1 oK e aod 2
, BEE SR AR BRI AN, TR B AN RDRL R I AR IR

KRR BAF R —F R ST B A T
BT A SORLEE RS kBRI TR RS

AT P B AR LSRR R TR . RO TE — L
AMEBEARFHRR MBIRR SEXRRBIERRESH
TR B s RIS R THRAE 5 BB AR B — M 3
ZEMEASTE , FE TR /NG I BE B RS AR (5 B4 1Y
TR A5 BORLEE R X B AN A TR AL A TR J2E R 0 BE
B, T R R B,

EX 1 RAEWHRUMU EH—1PKEAR: U~

P W=>U= UG, W B G AT (G e
W) —FRLEE

Hep, PDFRIEH U IREE R ATRERATTX /3K R
ARICR M KR RIS R A — i R SE. W VYi €
X, 1] A G: NG =0, MFR{G: }iex BT —F R 45, 10
F{Giliex=[UL; ¥ Vi,j€X,i#j BHH G NG #0, MK
{G: liex RWHM—FERE LR (G hiex=(U),
3.3 HEMNEXREE

ALK 2 OB TS B0 LA i 38 ok B 1) B 2
L, SEBRHE B R G RN FIOC R R 53 38 5 4 s i e S B
ML B S SRR R B ARSI BE: ERETER
JE UKL R 12 48 2 (8 2 T 32 R0 AR R A L I B B H
Wi 3] Ji5 S L e 4% 28 18 4 24 1 S B 9 o LA B 5 ) S 3k
o #r .

AL MR —FR R T RO E RS A AL, RESE
A IS I B, R R RS B X B AT AR S, AT
ORI RS

EX 2 BIERRG InfoSys=(U,A,V, f),% REA,
WEHEE RIS H U/ Ind(R)={X1,Xz,» X0} Xi F—14
KR U | # —HEfBoRE R, B«

1, meX;

Xi={z0irxai sy X } s =

0, xk%Xi

Y3 X |= 2w | X | FoREHARIAN, DS
KARTSPRWTR G 4IRS REAL i R S

Xi
. X,
HEWETURTHA X = |
Xﬂl

EX 4 ARPELLEHES O RAEREFT LA -
Z11 X2 X1
X, = Z21 X2 Z2n
Tml  Tm2 " Tm

EX S E THEHE SRR B 1 3 0 H A TR
ERLTRFTRFEM A I AMYEE L 4 BENHRE X » B
Je F AL S Y B A A SRS TR » HE P LS T O N 1R
il

4 RIERERZHEXBKSTELE

R ETFRAEMERZEAREE, B 3. 3 TR AW
FE SR g 7 TR AR R ) W A URLAL R 15 BRL
AT 1 WO i 220 I 2 R TR 1) ) 288 R SR P bR P 2R

AR SCHR M R TR A [ 1) 22 4k QI 3 A 5 1 (Correlation
Analysis based on Granular Matrix, CA-GM) , H EL{& ) 2 5§
W

Stepl £ AREFIBETHET A NBHES, B ABR
BERRG InfoSys=(U,A,V, Hh i) B 1S, HH A,BER,
H A#B.

Step2 EITRIAEREAS A BE, % Min(Ax, A Bpxa) A



410 i B/ AL B %

2017 4

R A 5B B 5 R A R,

Step3  FEFRAFRLAE K 1 HE A b, & X IFIHE Min(Apx, A
By, » BN [RI FEIIR A, B #EF TR 1) B 8 AR AR R

Ritt— AR R TR R S 2 SRR A3 B i UE B
A YRR ) 7T PRI 80 » A5 SCEE B Web KB
TR AT, RGBT LR, Bl &R B R G )
BRI AT YIRS R

AR BEAF R CPU 2 15, WFF 4G iR PERE PC
Bl BFTHEEIE Win7 $ERS T 1Y Eclipsed. 3. 2,

MRERASBTRINT .

Input: Set of InfoSys=<U,A,V, f>

Output: KIAF EHL ¢

Stepl MRYEE X 1 W&k EES B A 2sH, 7T LR
FU/Ind(A) ={A1, Az, >+, A}, [A] 32183 U/Ind(B) = {B,,
BysosB,}.

Step2  HRHEE XL 2— & X 4 WIERHFERE 73 HIR B KEE
EaTHRERS ABRIRER.

Step3 & SCRALAH 515 X F BIAR0 AR BEAE B o —
AR BT U R 5 5 — R R T A 118 — AT
HE5EH .

Stepd MMM SEHERR AN A, BHRFEMER G
BRR, BREWERFRFENAMIR A, B#HITRAAS
M.

Step5 RIAEREHSIBE G SR

2| Dapcn Nbpxn | =0, MFRIRZAZ BRI ¢, Frn A5 BHL
A EAERHE R, TE IR h 2518 , AT BICHRAE ERL 4o

SRy S TR T 114 2 4k QIR 23 1T 7 1 1 T A, 4300
XN RSCE 015 B3R G e 4R AT £ 4k SCHR 43 BT SE 5
L, HEE Rk 1 s, BiE 15 B R G EE E MR HE K, A 07
B IEH B AT ELAL B A E] 1F [ 5 .

F1 OEE1HLRE
IRFHEE  KEE/M  BAEE/

InfoSys1 100 1. 231
InfoSys2 500 3.673
InfoSys3 1200 8. 267

WA SCHIBIE S T7 5 5 A% SRR SRk 0 07 vk HEA T HL BB
BOH TR B R G BARE AT LR 2, TR AR LA 1 B
7o Bl R S FR SRR S 1 K, AR ST TR O e 1 25 4
SKHR MY 77 5 e Ak B (8] A S R 2 7 45 R B ARAE T A4
Titko

2500 7

0o & Yl

Ve

s | / / {7
al

e & XCA-GMF

InfoSysl ' InfoSys2  InfoSys3 InfoSysd
B 1 K8 2 XF e prgi R IE

GORIE T B AR BB R 2 A SR T T R S
R GE B SRIBAE 3BT T vk AN IR o S A S v 1) sl 2 88 Y

RO 1S BRI R R E i TR R ) B R A R I R
RGBSR A 8 JR SR s e J5 AT 4R A . &
SCHYRITFE P9 2 32 2 B S TG 1) 0 85 R 800 PR o K, 2
2 TR [ R RO RL AL RN T vk » TR AR TR [
BRARZENRELRE SRR EEFL SR B
HOMERE .

2 £ X #k

[1] http://www. ibm. com.

[2] http://www. google. com.

[3] KUMAR A,NIU F,RE C. Hazy: making it easier to build and
maintain big-data analytics[J]. Communications of the ACM,
2013,56(3) :40-49.

[4] GUO P,WANG K,LUO A L,et al. Computational Intelligence
for Big Data Analysis: Current Status and Future Prospect[]J].
Journal of Software,2015,26(11):3010-3025.

[5] BENNETT P,GILES L,HALEVY A,et al. Channeling the de-
luge: research challenges for big data and information systems
[C]// Proceedings of the 22nd ACM International Conference on
Conference on Information & Knowledge Management. ACM,
2013:2537-2538.

[6] LUC W,HSIEH C M,CHANG C H,et al. An Improvement to
Data Service in Cloud Computing with Content Sensitive Tran-
saction Analysis and Adaptation[ C]J /2013 IEEE 37th Annual
Computer Software and Applications Conference Workshops.
2013:463-468.

[7] YANG Q. Big data, lifelong machine learning and transfer lear-
ning[ C] // Proceedings of the Sixth ACM International Confe-
rence on Web Search and Data Mining. ACM, 2013 :505-506.

[8] ORDONEZ C. Can we analyze big data inside a DBMS[C] //
Proceedings of the Sixteenth International Workshop on Data
Warehousing and OLAP. ACM, 2013:85-92.

[9] NGUYEN D, VO B. Mining Class-Association Rules with Con-
straints[ M ] // Knowledge and Systems Engineering. Springer
International Publishing,2014:307-318.

[10] 252N, 250, E 0, 56, T 10 RER T B E LR 2 ) Bk Erid
0. HEHLBFSE S % &, 2015,52(8) : 1707-1721.

[11] o7, F5. KBRS M4 TOPR IR BE B0 22 28 77 ik [T . T+ AL
55 % J&,2016,53(1) :68-79.

[12] BES;, 260, P RECHE 9K 3h W &R =P LR = LT ]
HHEYIBS 5 KR, 2015,52(4) . 777-782.

[13] Bttta. KRB o 0 5w s Bt e [0 . iH AL 5 &
2015,52(2) :333-342.

(14] E38], T, =M. mmREE A T BEALENF ]
WIS KR, 2015,52(8) : 1705-1706.

[15] /e, AIA1H. REGRRLE DR M S BRI HEAPFR
5% % ,2016,53(2) : 231-246.

[16] AGRAWAL R, SRIKANT R. Fast Algorithms for Mining As-
sociation Rules in Large Databases[ C]// Proceedings of the 20th
International Conference on Very Large Data Bases. Morgan

Kaufmann, 1994 ; 487-499.
(F#:% 421 7O



F11AH

AT 45 5 A E]HL ] 4 9 2% B AR i AL o T ik 5T 421

(3) 38 2 BACHE ) T A3 0 4445 SRR ik [ 3R 25 rp s A Xof EL T
A i Al AR AR — B, R ML AR 6 P 3 22 A B9 S A 1) A2 1k
BB AT LS53R X B 9 P A AL AT . TR R B et
WIRGT T TR B B S B LR R TR B E L, i TR E
A e SRR, R AR B Y SE PR A
O. TESEAT M IEIAEHT , 7T LA J8 At i) TFIDF Brig 29
TG R S R MBI O AL

HRIE  ASCEIXBGRRGE TR 7 R R 2
B0 28 58 B 1 %o HE R S A A 2 A A DL A A
SCBR T I [E] 3 B R3S, REAS 1 B o A i _E 4R SRR
Yo RIS AR ] S 468 %5 A AN B AT ) » DL LY s 2
e HERT T 0 ] 5 ) B AR AT A AR B T A N A S W T T
R LR B, 48R 1A P A AL AT B R A 5 DT
fEEE R R BRI NIRRT EAXTEAEL T H
HE— B BACHT ST : — R EHRICBU) 2 P A SE B s — R
Fogch 2 rof U P R T R0 3 08

2 % X #k

(1] i3 Mg EIERT A MEE[ M. KA R 1 AL, 2007,

[2] BAK. BRbER R E AR EE A SV [D]. BIRIE: B/R
EILRY,2013,

(3] F5H, 2wl Mis. —FEak i K-Means BEH L5
0. HEHL SHFETR,2013,41(11) : 1717-1719.

(4] X, ffEMH T EMD 5 K-means 8 ¥ B 7] 51 B 2K
(1. #=RIRF15 A T8 i, 2009, 22(5) : 803-808.

(5] Z=0Ru. & FHAE R BT 5 2K [D]. Ak | VIR IS K2,
2014,

(6] #hik. RABE AN RFH PP SR AHD] 7M. "R
Mk, 2011,

(7] #ERE, T, aFEH £TRRE QIS SCAR AR E T
B[], BER,2016,37(12) : 50-55.

[8] &H, ATk Bh. il e W 4% 8215 28 ¥y B 25 43 43 5 W AL LA 4
HI—— LAY RE ik e #1038 0K 2% B 2 4%, 2014,
35(1):114-119.

(L#% 410 7

[17] HAN J W,KOPERSKI K. Discovery of spatial association rules
in geographic information databases[ C]// Proceedings of the 4th
International Symposium on Advances in Spatial Databases,
Maine. USA,1995:47-66.

[18] HOUTSMA M, SWAMI A. Set-oriented mining for association
rules in relational databases[ C] // Proceedings of the Eleventh
International Conference on Data Engineering. 1995 25-33.

[19] CHEN C,YAN X F,ZHU F D, et al. Graph OLAP: a multi-di-
mensional framework for graph data analysis[J]. Knowledge and
Information Systems, 2009,21(1):41-63.

[20] fa[¥, 257", B 3CHH, 55, R T MpLE 2= J Bk guR ], =X
PHIE A THAE,2014,27(4)  327-337.

[21] Yok, hdge. —Fh T a0 Sh 28 SRR I B Hassm B ik (], #= i Sk
% ,2009,24(9):1310-1315.

[22] #2840, 3K = 1HE IS T OB Nz s s e 1. i+ 8
HUEEAR S R J&,2011,21(2) : 43-46.

(23] %5, 4. —F#&ET MapReduce §)I47 FP-growth Bk [T].
T PR L R 224 CE ARBHERRD 5 2013, 25(5) : 651-650.

[24] BOUKOUVALA F,DUBEY A,et al. Computational Approa-
ches for Studying the Granular Dynamics of Continuous Blen-
ding Processes, 2-Population Balance and Data-Based Methods
[J]. Macromolecular Materials and Engineering, 2013, 297 (1) ;
9-19.

[25] LIN T Y. Granular computing[ M] // Rough Sets, Fuzzy Sets,
Data Mining, and Granular Computing. Springer Berlin Heidel-
berg, 2003 :16-24.

[26] ZADEH L A. Toward a theory of fuzzy information granulation
and its centrality in human reasoning and fuzzy logic[J]. Fuzzy
Sets System,1997,90(2):111-127.

[27] PAWLAK Z. Rough sets[J]. International Journal of Computer
and Science, 1982,11:341-356.

[28] k4%, skER. BOW 7 2= (B B3 CBOWDRLEE 1+ 58 7 80 [T, k2
#2,2003,14(4) . 770-776.

[29] #3t, EEL, Tt EPRITE MR BRI HEHLHR,
2014,37(11) . 1-22.

[30] E L, skIEH. AR RPURLEE RS AT E M. 3t
B HL2AH,2008,31(9) :1588-1598.

[31] YAO Y. Perspectives of granular computing[ C] // 2005 IEEE
International Conference on Granular Computing. 2005 : 85-90.

[32] YAO Y Y. Granular computing: basic issues and possible solu-
tions[ C] // Proceedings of the Fifth Joint Conference on Infor-
mation Sciences. 2000 186-1809.

[32] kg4, EEAL, $AZE. ZRE ARG Ao et M. Jb
A BhA AR, 2013,

[33] #3Fuk, EEJEL, XE. R E . o 2 B S REIM], Jba: B

2 R AL, 2007,
[34] EEJL, 28, dh—K . % S8 5RTEIM]. Jbat. Bl2s
JAt, 2012,

[35] 3Kk, R4S, BT B AR & R 7 M 3 [T, 3R MR s R 2% 2 4
(HARBLEAR) ,2010(5) : 538-540.

[36] #h¥s, RIB. BLEE TR AERE & BRI 48 T A R LT . 2 ImsE R
220 CHARBRARRD , 2009, 43(3) : 392-395.



