Vol. 43 No. 6
June 2016

iOE BB ¥

Computer Science

EFAMHAERRBEEEXRPIAIRLE

HRE D EEHEC
(BEXBAFEERFERR¥ER A#H 610031 (FER¥RERZELFEBEAARKR
(EFREIARFIHENFE THER &K 400054)°

Fa3E Ho6M
2016 4£ 6 A

# K 401122)°

W E EEAPAAEREATRAERREARAREAL R YRABRCHBEL—, ERZEAFRKREART
BH@aASEEXRRE A2 G RF£2, BRAEEEHPRELANEL, KFHARLZNAEMARRTR
S8, REXHAKEBELZTHLAHRAL  H—F L HARAAELESLHRREE AARETERTER AR
AR THG RGBT Hk, i FHBRIET Hed R M ke,

(@R REXEAFRLAG . RO, EEKE LR R RAIAEYREXZ

hEESHEE TP391 LRKFRIRES A DOI 10. 11896/j. issn, 1002-137X. 2016. 6. 041

Approach to Knowledge Reduction Based on Inconsistent Confidential Dominance Principle Relation

GOU Guang-lei"®* WANG Guo-yin®
(School of Information Science and Technology,Southwest Jiaotong University, Chengdu 610031, China)?
(Chongging Institute of Green and Intelligent Technology,Chinese Academy of Sciences,Chongging 401122, China)?
(School of Computer Science and Engineering, Chongqing University of Technology,Chongging 400054, China)?3

Abstract

tem, in which knowledge reduction is one of the most important problems, In order to discern two objects in IODS, their

Confidential dominance relation based rough set model is used to deal with incomplete ordered decision sys-

decision preference should be taken into account. This paper proposed a knowledge reduction approach based on incon-
sistent confidential dominance principle relation, with which two objects are discernable. Furthermore, the judgment theo-

rems and the discernable matrix are investigated,from which we can obtain a new approach to knowledge reduction in

ordered decision system. An example illuminates effectiveness of the new reduction.

Keywords

relation

1 5|8

YL 4317 o, 4 B 06 R ORME 52 45 B! (Dominance-based
Rough Set Approach, DRSAY! I gl AL A KRS
(Ordered Decision System, ODS) k¥ 6] i, 52 HH B
HEUETEM AR (AR A8 SR S 17 R 5
AFLDRSA £ FABXRR (B R HFEE B RERBHEK
PRBHEMNEFRGE TR, BLAES, § TFHRIER
SEBR B PR A B — s A B 38 55 R s R4
MHMERATEETFREZIAMINEE., SEHETH
BRSBXFHBEERAL, BEAERFTHEBE RS
VL FAP R SE &4 JF 3K & 48 (Incomplete Ordered Deci-
sion System, IODS),

MBAFRREREEER AR BEAMNELREZ
=P EREERFRERAT . RHESRETEMHET
MEXRAHEBEN AT T, LESHARME RS HH

2Ry H#1.2015-05-18 &4 H#:2015-10-03
X1 (2015XHI15) ¥ Bf

10DS, Knowledge reduction, Confidential dominance relation, Inconsistent confidential dominance principle

R TSR AR (O RAE) REESMAR™ . Invigu-
chi B T EMREFEMEMRERNLE L, AFEETEHR
AR E TS RS A R L1 7 5P . Kusunoki 3
—HAHETEN £ TR R SRR L E B,
Susmaga %1 T Z SRR E AL B L R HBE A H % —
SESUERAME ST EN . DA TAHFXEERERS
AL A A 29t el

WHFREEERFRRERL, LRARHFEREEH, — &
2N T EME T2, Sheo BBV BRYXLERE
ERRL AL TAMARTZEERRERETHA®TY
B, Yang SRHBMLUEE X REBEER, FAHRTA
EERFRRAETHRFL . FEMUMMAR/HET, Yang
ERMERREREATAREXAMEGFRRE, HABT
LRI AR D,

HWAREEFRRERE ACHELHBRBRRBXET
WARFE, EERFRRERE T, R BHEEZ REE R

FOZER ARPIER S (61073146,61272060,61173184) , K E T A ¥ HFEMBHE £.X

HNF(1980—), B, {4, Il , TEHRF A VRREE BITE  E-mail: ggl@cqut. edu, cn; EEKL(1970—), B, 18+, #8, FEHR M N

EREGEAE ERES.
+ 204 -



ARFRR EEEEHI R REREGR”, NERTHF
HMEZERE, M TEEREXR EZREBETRRITF X
R ARFTAXGEAT L ML - RREBUHETREF K
FROXRZEE B, B, ASCAREARE BUSR R 1
WEFHELT ERFRXRTESW M NRBAESGHRE
FER— BALHRT X RAERKF A BT LK.

A ICH R A UE B AR LB R B R BB XE R A A
X5, BT Xt RZG R LW R B RERR TR R M
AR i — i BT A AR SRR L E L HEE
BEABHAER, ATTRE TEAZTERRAZE T HHAMRA
PR

A5 2 WHBRBATZEE FREREMBHFMRE R
FRHE G 3 W BT AR BER R BB X RN AR
PSR 785556 4 Tt LB BUE B 2.

2 HuiEit

EX MREEEFRERSL BRE-TRERSK
DS=W,A,V, /), K+, U g, ESHXIRES;A B
BHEE,A=CUD, K+ CH D sr5IRRFHBEEME
KBSV REEER, BARE; UXA>V ZERE
B f(xia)=v BANR z, ERE« LHRBE. WRFE
HRMEERE A, WA TEA FRERE ; MRAAERE
&, MR EARTEEE FiE £ 4 (Incomplete Ordered Deci-
sion System,IODS) , §RE{EHA “ * "FiR.

BaCARBREFBFRERR, LN >, o>y BRER
tha EXR x BAOMy —HIF, WFRIFT, 2> B2
fxa)2f(y,a) ;B REFT  UER (2. a)<f(y,a). A
BT, ERERE R BT R AT R .

EX M (BEREXRE) BRARBEEFRRRE
IODS=(U,A,V, ), ¥+ z,y€U,BCA,P;={b|bEBA
f(x:0)7# * },Fl CDRg RABRERBRR,EXLMT .

CDRg ={(z, )€U | |Pg(x)NPs () |/{ Ps(x) | =1)

AVes((fla,g)= % A fly, 2= %)V (flz,
P=* N fly,QF *IV (f(y,=f(xsq)}

BHEERBXE CDRE . THRHNTEERBELMNE
(EE 2SN

[z)g ={y€U:(x,y)ECDRE}

[z]5 ={y€U:(y,2) €CDRE }

35

(DEFERFBXRRRAE B R AR PR,

OO B&C, Bzl <[=]F .

3 AHABEERBEREXRNAH

301 FHiAEERBEREXRABER

EZ B E, TR E SN X RZNIT R AT X4,
Fis, EBERE X REREPHREBEEREXANTR
ZEART RS, R EHEE L)WM, BERBELET, N
SEFKFBRHEEESTRRFRR, FEMAXNR AT HHE. B
FXRAELFGREESTEFEEREXR EEASEZEE
TBYPR RS , LR A B L,

HERAHEFREFER . S—IWR  WFARKEER
FEREXRTHAL TE IR y Bt 2z HRFRARSTF

» BATHX R = fy WEBFRLFEE, B, RITIA W
REERHFENMNRAEBGRBEBXRLEFRTE S

B1 ARSI ERBE R LA (E D, xt
5 X4 X6 FERMEE C={A1,A2,A3} E R I 8; RIkE,
X3 X7 EBFRBEXETHEANTHEN. ¥R X1ER
HES C={A1,A2,A3) LEEMHRHT X3, MxtE X1 Mk
KRBT X3, M2NERFRBXFERB L. X1 X3 2R
B XSr8. WEENTER X3 1 X8, X8 TE&{ /B M C={Al,A2,
A3} FEERETF X3, X8 K EHETF X3, N L EFR
SEH, FI A XA RERME (A2} FRER M.

£1 HER

>
=
&
>
1%

X1

X2

X3

X4

X5

X6

X7

X8

X9
X10

THEAHEFREFEELRNENL.

EXIEFRBFEHEXR BARAEZEFRFRERSE
I0DS=(U,CUD,V, ), z,ycU, BER P FHHEARE
XunTF,

CDPZ(C|D)={(x,3): (z,y) ECDRZ A (x, y) €
CDRZ }

REEL SAHL, BERAFEXERTIH N RESR
HEERREBRETHBEEEREXER.

EX AR AEEREFEEXR) BLATERTRE
#&% IODS=U,CUD,V, ), Hh z,ye U, RHEB L
BFEHEXRELLF,

ICDPZ(C| D) ={(zyy): (x,yy) €ECDRZ A (x,y) &
CDRE }

REEXL 4, AHABERAFEEXRRZRFINRE
HRUE LHEBEFRYEXR , TERKEE LAHE.

HH2 RAZRERFRERGE IODS=U,A,V, ),
A=CUD,BZC,

(1)CDP? (C|D)SCDPZ (B| D);

(2)ICDPZ (C| D)SICDPZ (B| Dy,

EX 5 # ICDP*(C|D)=ICDP? (B|D),# B &
ICDPZ AR IMABIGR AR XL R WAL, & B WIE(T
HTFEARICDPT WAL, WK BRAZEEFRER
%t I0DS WAHABEFRBFEHE R R AR ICDP> /D .

EE 1(HEEH) BEICDP?HihEESH (£, €
ICDP> (C|D),then (y,x) & CDRZ ,

IEB “=>”, B5E if (z,3) € ICDPZ(C| D), then (y,2) &
CDRg AR, WA (y,2) € CDRE . #1 T4 B & ICDP>
HthiEEE,H ICDP> (C|D)=ICDP> (B|D), Bl (x,y) €
ICDP> (C| D), W48 (x, y) € ICDPZ (B|D), % (x,y) €
ICDPZ (C|D) ,i(x,y) € CDRz S5i&%&4FE. & BR
ICDP= WA &Rt ,if (x,y) € ICDPZ (C|D),then (y,x) &
CDR% .

W R X W N DD A W
WY NN NN W W
W oW NN = NN W WD

WX - N R kK N

» 205 -



“<” BM¥ER 2(2) 4 ICDPZ (C| D) S ICDP> (B
D), At REESH ICDP> (B|D)CICDPZ (C| D), BERF
£ (z2,y) € ICDP<(B|D) H.(x,y) € ICDPZ (C| D) , i &1
HEEA E, WHE & (y, ) € CDRE , W (x, v) & ICDP>
(CID), B S5BE&MHFE. Hit ICDP* (B|D)SICDP*
(CID), &4 ICDP>(C|D)=ICDP>(B|D),#%E.

3.2 FHBARERRERXRAMSE

AVRAEBADABERBFEHELROAM L, B8
BHUTEXFHERE,

EX6 BARBZEAFRERYL IODS=U,CUD,V,
N Ep BEC,SHERR . yeUL

DZ (x,y)=

{a€C:(y,2)¢CDRZ}, (x,y)€ICDPZ(C|D)
C, otherwise

M? =(DP (z,y) 2, yEU)FR IODS BHIATHIEEE
BRI R HRFUUERE

HHE3 M =M,

UEBA . e BN 2 SOOI 18

Tl 3 HHES EERRREINIHNER S EES S
EEBBPHREET AR BEERE.

EE2 WEFRERS IODS=U,CUD,V, ),
BCC,B £ ICDP WA, Y HNY, M ERM (z. ) €
ICDPZ (C|D) , & D (x,y) N B#0,

IEEH “=”, B & ICDPZ {4, ICDP> (C|D)=
ICDPZ(BID), &3 1 Al %, XHMERE M (=, ) € ICDP? (C|
D), A (y,x)¢CDRzg , B8 D* (z,y) NB#0,

‘=", BIWEKM AEE (2, » € ICDP> (CI D), DZ (2, (N
B#Q, MM (x,y) & CDRE » H{y,x) ¢ CDRg , Bl (x, ) €
CDRE ,#(x,y) € ICDPZ(C|D), Bt B & ICDP> {8
.

EXT BAESEFRERSE IODS=WU,CUD,V,
F)Ho BEC,MP = (P (z, ), 2, yE U A KR A B AE
MHEFEEXAROHFREE KR FP=AN{V{a:a €D (1,
Wha,yEULMFP=A{Via:a€D? (x, )}, () €
IDP= (C| D)} AR A B IR SRR L HRAR,

EER3 BARSAFRERSE IODS=U,CUD,V,
P BRARBBMTBIER A =V (Aa) 38 Bi=a,,
53192""’%}"}-!”(813 =1,2, 9P}%Fﬁﬁ ICDP)Q"]?%%J_‘E
HEAR.

JEBA : SHEE M (2. 3) € ICDPZ (C| D) , itk /MTEGER
KIE X H B: N D” (2, ) =0, 28 2 v] 51, B, & ICDP>

UrASE . R =V B Rk — A TERR B T
RIFTE(x, ) € ICDPZ (C| D), {18 B, N D" (2, ) =0, §

B/ AR ICDP= thif&. MiHRAXPEETHAKN D7
(z,y), HEARFFAERAM ICDP= A1,

4 6

AT A LULR D RYESE 2 WP s B R 3
TR 2181 2 S, AR 1 ATMABR R H R R A3
PRI MP = (D7 (x,y), 2, yEUV(RFE D,

+ 206 -

F2 M>GHFBER

%
s
2
(™)
><
S
5
w
¥
%
&
%
o}
<

X1

X3
X4
X5
X6
X7
X8
X9
X10

SRS X1 f X2 /A, X1 EFRF R C={Al,A2,
A3} EEMET X2, [Faf X1 e FWR T X2, X ER S
BT RUHAR B LX), SCERE7-10,13, 4]0 FHFF
GERATR T, M £ X1 8 X2 M ABER MR,
R R RO KB AR R R Rk R, BB T R BT
BREFE. AXMARENBEREEFRBREXE AT
EX 5, FArHET WRIERER FFE.

FP=A1NA2A(A1VA2)=A1NA2

FHiL, RATBRAL A2V ES 1 WATMRBE RS R
XKEW ICDP> 2485, WE R 3, R LREHRE 3
ICDP< it (A1, A2},

ERIE ARARSEEERRY BERNZLREZ
—, BHEREBERNEIENAN . E2IEEET, BEEN
REMMBEARAR . B, AXFBEBEREXET.H
AR MEHEBEERBERXLRUNATR S, BEAHHE
EFFHEXER AR P AR AR E S H—HAH TR
v B S 3 R 5 AR A 18 B0 EE R I, AT 42
HTAZEEBRELA T HHARAB B EEIE .

2 £ XMW

[1] Dembezynski K,Greco S, Kottowski W, et al. Quality of rough

approximation in multi-criteria classification problems{ M] //

caco0ai ool

>
=
oo o0o0ocoooan

nooa0cacacnanc
coocO000000
cocooa0ooaon|®
noocoococoaoca
aAacoo0oaco0oo
RN ReNeN-HoNeNe Rl
coconoco0o0caan
fco0cacon0ano

o]

Rough Sets and Current Trends in Computing. Springer Berlin
Heidelberg, 2006 :318-327

[2] Greco S, Matarazzo B, Slowinski R. Rough Approximation by
Dominance Relations [ J]. International Journal of Intelligent
Systems,2002,17(2):153-171

[3] Pawlak Z,Skowron A. Rudiments of rough sets[]]. Information
Sciences, 2007,177(1) ;3-27

[4] Gou Guang-lei, Wang Guo-yin, Li Jie, et al, Confidential domi-
nance relation based rough approximation model[ J]. Control and
Decision, 2014,29(7) :1325-1329(in Chinese)
I, TEEL AT, 5. BETEERY RS NERY
[J]. st 55 ,2014,29(7) : 1325-1329

[5] Susmaga R, Slowinski R. Generation of rough sets reducts and
constructs based on inter-class and intra-class information[]].
Fuzzy Sets and Systems,2015,274(1):124-142

[6] Jia X,Shang L,Zhou B,et al. Generalized attribute reduct in
rough set theory[ J]. Knowledge-Based Systems, 2016, 91, 204~
218

[7] Xu W H,Zhang W X. Methods for knowledge reduction in in-
consistent ordered information systems[]]. Journal of Applied
Mathematics and Computing, 2008,26(1) :313-323

[8] Xu W H,Li Yuan, Liao Xiu-wu. Approaches to attribute reduc-

tions based on rough set and matrix computation in inconsistent



ordered information systems [ ]]. Knowledge-Based Systems,
2012,27(3).78-91

[97 Inuiguchi M, Yoshioka Y. Several reducts in dominance-based
rough set approach{ M] // Interval/Probabilistic Uncertainty and
Non-Classical Logics. Springer Berlin Heidelberg,2008:163-175

[10] Kusunoki Y, Inuiguchi M. A unified approach to reducts in do-
minance-based rough set approach[J]. Soft Computing, 2010, 14

(5):507-515

[11] Susmaga R. Reducts and constructs in classic and dominance-
based rough sets approach[J]. Information Sciences, 2014, 271
(7):45-64

[127 Du W S,Hu B Q. Approximate distribution reducts in inconsis-

tent interval-valued ordered decision tables[]]. Information Scie-
nces,2014,271(7):93-114

[13] Shao M W, Zhang W X. Dominance relation and rules in an in-
complete ordered information system[J]. International Journal
of Intelligent Systems, 2005,20(1):13-27

[14] Yang X B, Yang J Y, Wu C, et al. Dominance-based rough set
approach and knowledge reductions in incomplete ordered infor-
mation system[ J]. Information Sciences, 2008, 178 (4); 1219-
1234

[15] Yang X B, Yu D J, Yang ] Y, et al. Dominance-based rough set
approach to incomplete interval-valued information system[]].
Data & Knowledge Engineering, 2009,68(11) ;1331-1347

(&% 187 7O

7 ECBE AT » B B0 (B S B BB IR B R MO AL T IS R 1L
EE ST SRR R &, HEBGEE SIS Rt
WAFAIEL . SCRR[20 4R Hh T X3k 5 R IR IR R AEK)
HEFr B T S P B R A B R e S B, R 28
AR E WERR AT . FE KRR EIE, 3
BRL21 % RERE E AT SR R AT T i B PR T
— B SR AR AR TT R

HWIE  ASUE TR M TSR B R
WA R GERIRE A RIR M S R G X Bt
IR, ZREREW NFXHRREBDER
BRI, HENFXHRREBRBEELER 1/O0
I, HBAR VR RET R B RIRTE .

XA RBTH — LT, RERBATHEREN
FEHETEFNEEREE R REREEEZEF RIS,
AL A EWEE RN R G s X R HAT T
Wit BRI TR BATHERRH TAEFLRHF
LialiSreidynia:

& £ X W

[1] Myers D C. On the Use of NAND Flash Memory in High-Per-
formance Relational Databases[ D]. Massachusetts Institute of
Technology, 2008

[2] Wu X,Qiu S, Narasimha Reddy A L. SCMFS: A File System for
Storage Class Memory and its Extensions[J]. ACM Transac-
tions on Storage (T0OS),2013,9(3);:1-11

[3] Condit J, Nightingale E B, Frost C, et al. Better I/O through
byte-addressable, persistent memory [ CJ // Proceedings of the
ACM SIGOPS 22nd Symposium on Operating Systems Princi-
ples. ACM, 2009 :133-146

[4] Dulloor S R,Kumar S, Keshavamurthy A, et al. System software
for persistent memory[ C] // Proceedings of the Ninth European
Conference on Computer Systems. ACM,2014.1-15

[5] LiGuan-zhao, Chen Si-tong, Zhen Zhen, et al. Join Algorithms
Based on Fermi Architecture[J]. Computer Science, 2013, 40
(3) :62-67(in Chinese)

WA, BEEM, B, %, £ T Fermi 28## Join B3k[J]. itH
LR, 2013,40(3) :62-67

[6] Sha E H M, Chen Xian-zhang, Zhuge Qing-feng,et al. Designing
an efficient persistent in-memory file system[ OL], http: //cacs.
cqu. edu. cn/wp-content/uploads/2015/02/TR-2014-02-Desig-
ning-an-efficient-persistent-in-memory-file-system. pdf

[7] Ext4 wiki[OL]. https;//ext4. wiki. kernel. org

[8] Raoux S,Burr G W, Breitwisch M J, et al. Phase-change random

access memory: A scalable technology[]]. IBM Journal of Re-
search and Development, 2008,52(4/5) :465-479

(9] Jung M, Shalf J, Kandemir M. Design of a large-scale storage-
class RRAM system[ C]// Eugene,Oregon, USA ; Proceedings of
the 27th International ACM Conference on International Con-
ference on Super Computing. ACM,2013:103-114

[10] Chua L. Resistance switching memories are memristors[ J]. Ap-
plied Physics A,2011,102(4).:765-783

[11] Kerman J. Toward a Universal Memory[]]. Science, 2005, 308
(5721).508-510

[12] Chen S,Gibbons P B, Nath S, Rethinking Database Algorithms
for Phase Change Memory[ C] // Proceedings of the 5th Biennial
Conference on Innovative Data System, 2011:21-31

[13] Jung M, Shalf J, Kandemir M. Design of a large-scale storage-
class RRAM system[ C] / Proceedings of the 27th International
ACM Conference on International Conference on Supercomput-
ing, ACM, Eugene, Oregon, USA,2013:103-114

[14] Liu R,Shen D, Yang C, et al. NVM duet: unified working memo-
ry and persistent store architecture[ J]. ACM Sigplan Notices,
2014,42(1).455-470

[15] Jung J,Cho S. Memorage: emerging persistent RAM based mal-
leable main memory and storage architecture[ C] // Proceedings
of the 27th International ACM Conference on International Con-
ference on Supercomputing. ACM, Eugene, Oregon, USA, 2013,
115-126

[16] Mishra P,Eich M H. Join processing in relational databases[J].
ACM Comput, Surv, ,1992,24(1).:63-113

[17] Elmasri R A, Navathe S B. Fundamentals of Database Systems
[M]. Addison-Wesley Longman Publishing Co. ,1999:1009

(18] Han Xi-xian, Yang Dong-hua, Li Jian-zhong, DBCC-Join: A No-
vel Cache-Conscious Disk-Based Join Algorithm [ J]. Chinese
Journal of Computers,2010(08) :1500-1511(in Chinese)
5. mE %, ZEEH. DBCC-Join: — R ¥ 0 H E B 7 BURHY
B EE T, TE LR, 2010(8) : 1500-1511

[19] Do J, Patel ] M. Join processing for flash SSDs: remembering
past lessons[C] // Proceedings of the Fifth International Work-
shop on Data Management on New Hardware, ACM, Provi-
dence, Rhode Island, 2009

[207 Viglas S, Write-limited sorts and joins for persistent memory
[J].PVLDB,2014,7(5):413-424

[21] Pang Jun, Yu Ge, Xu Jia,et al, Similarity Joins on Massive Data
Based on MapReduce Framework[ ]J]. Computer Science, 2015,
42(1):1-5(in Chinese)
B, TR, %. ET MapReduce #E52K1E B 5 H U1
EHEPH R TR, 2015,42(D 15

+ 207 »



