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A rewarding good and penalizing bad sorting method for cloud service
user behavioural trust

PENG Ding-hong'*!, SONG Bo'**
(1. Faculty of Management and Economics, Kunming University of Science and Technology, Kunming 650504, China;

2. Institute of Quality Development, Kunming University of Science and Technology, Kunming 650504, China)

Abstract: The advantages of cloud computing such as open resource access interface and centralized management of
massive resources invariably increase the possibility of cloud resources and other cloud service users (CSU) being
threatened by untrustworthy CSUs. To effectively reduce the occurrence of such situations that threats to cloud security,
it is necessary to implement separate controls for CSUs with different trust levels, and the discussion of the CSU
behavioural trust sorting method is crucial. Therefore, a hesitant fuzzy CSU behaviour trust sorting approach with the
function of rewarding good and penalizing bad is proposed. Based on the TOPSIS-Sort-C framework, the method uses a
hesitant fuzzy set (HFS) to characterize the different CSU behavioural trust data from different sources, takes quantiles
of each CSU behavioural trust indicator as the sorting thresholds. By non-linearly deflating the CSU behavioural data at
different trust levels, the majorant degree of trust or distrust(MDT, MDD) of CSU behavioural reflecting reward or
penalty are obtained to make the CSU behavioural trust level more intuitive while further expanding the graded
differences. Finally, we confirm the effectiveness of the proposed method and the advantages of majorant reward or
penalty by a comparison analysis with an example of CSU behaviour trust sorting in an internet company.

Keywords: cloud computing; behavioral trust sorting; hesitant fuzzy set (HFS); TOPSIS-Sort-C; majorant degree of

trust or distrust
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PR, [T CSU LT | Bk 45, A 2 453 CSU £
RIRFE IR TCTE K T = Fh 3R A CSU 2 2|
B CSU T il iy ml REU-2. st i, — 238 5% ) & 5y
B0 E 5 2UBR H AN TS CSU BE N = 1T H 38 55, DL e
W CSUXE:. 4R, 1% 7 Gk IE A B8 A
25 4y 1) CSU S it g Jil 47 B BRI T X CSU AT NS
1B 053 e VAN, S AN [R5 AT 55 20 CSU S it 43
B BN AR T 2 2 A R B, O 2 T =
TRENEIRE L —.

5 — R 1] AR, CSU AT M AE AT 43 4 i
M 55 7E T FR AR A 2 (R RN 2 7 v IR I . L

P CSUAT MG AR 7 AR b i 2 2 K B AL

RO M S5 K5 SR CSUAT AE R 4E N — R A1 ) B 4%
I 1y AR SR RBL AR R AL 7 AR [E 0 2500 ) %2
A VERBAN AT SEME = AN CSUAT A AT 4
A CSU P AR IER B P 1P R 55— R
FIn] H 4% )R B CSUAT AEARFE R FE AR, % EFa br
A 2 B TR A THL, BN TS 82 A G AT AT I B Al
Alruwaythi S 2 H CSU B ifi R 45 88 7 08 357
I 75 U SE A 0] R CSUAT AME AT K 5k 20555 2
H ¥ CSP 5 CSU X7 1 A8 R BN AS B I, o] AR
i CSU WIS A2 B2 1) B2 A 5.

FE ML LA 1, % CSUAT AEAT 73 G vEAN 757 1
B 5 32 BELAE TR T CSUAT AAE A i S U5 1) o F1 4y
5L RE. 1 S, 0T CSU AT NAEAT M B KR,
S BATHAT T — R HIIR T Beth B0 47 (5 4F i 2
AN SR B4 28 FL W ) LA AT A0 o () S AR AR 1
2 AN SR ] (375 AR 2H R, WV 2 J5 S5 AT PN AR
RIS F. 5, Alruwaythi 2541, Chen 251 A A %
SR BT i B N B CSU J7 24T NG AE. X T
IY T E IR R, TSR IS F FAHP THE CSU I H
PRI FE A5 ATAG, 1 )5 IOAUAS B 256 (5 AT 48, AR 1R &
B E WS AT 55 LR AH 43 0, Bk 1 S 101 it — Fol
CSU AT I E S5 2 Ti0ll 1 D1 i 17 9 2% B8, DLAG 2850
PR 0] 15 CSU. Challagidad 250 $2 7 — Fh P 4%
T 1E G AF CSPAB AT R FE 1) 2 4E (S AE VAN 7 1, fuvr
CSUM = ®H i A = ACHE . R 55 7K ST P 304 B 7
% 1 B 45 A VP Al CSPAS AT JE; AR 02 2 T —Ff
T2 0 AL Bk TOPSIS v T 90 5 iR 45 %
S PAR, BT LS CSUAT B AT AN A,
X 7 Tl A PR A P I 55 S 0 AT ol R ) 1 A
AR RS, — i 22 35 22 7 CSU AT A B AT VP Al P RN
H A JBAE LU CSU $& FH47 N5 4E7KF-. 4 Hosseini
SN TR A R CSU £ B (5T E I il il 45 CSU M E &

WA VAT 4 2 17 LAam R B SRAT N it e 4
()06 35 5 W B AN AU E H — i CSU/MB AR A& T ML, 18
T AN [RME AT 200 g CSU i AN [0 F2 B 1) 488 517 AR
VT ) R 5208 AU SR —Hiz 2R 5 %
BN CSUIT ALV TT k.

i B C A CSU AT NAB AT VP F8 45 4 R F0 73 21
JTVE R R FEAHE R I 1) AT CSUAT NS A
W w5 AR 22 F8 AR A A7 AE P R 4R FR AR R £ X %
W] /8, %2 J& P4 W 5 (multiple attribute decision making,
MADM) 43 2% V¥ 77 1% TOPSIS-Sort-C 7E &b # 45 #5
(] v &M DL R 22 W At v FBAR Dy T B A R L 54
2, TOPSIS-Sort-C Ji id 2 U5 fle/ 25 X2 [ i i A+
PEOT AR 5 1 B AR BT A IS N ATT ) ok 3R 32 48
S 2) AT C R IR B 2RISR I CSU AT NG A
B A2 VAN 2 B RT A 1 OR B, 2 40 e 2R R
Qb 33X 8 22 Y B TS SR & CSU AT A A VEA 4535
i A AR TR R . A B 9T AR RSP R G T 2
FAFFVPAT NE AR SR, 1% 07 R IR T A (H 2
AIRE R BUT N AEEUE “HeF 257 &R 45 Rl
ZE R IR AT B AN S R F I TR A AR
(hesitant fuzzy set, HFS)!!) RAF— A [F(E BAE &, IF
M TE B A, X —F AR R G 7 U %A 2L
TE G R AT B ) 5 S AN i, AR HE A D SRR 7 I
AR 7 sy S IR PR, A SC LAHFS VE4E CSU I E.
AT NAG AT HEFAT AABAE AN 7 24T B AT E R I
BHEM T 0 B0, LLA 2 2 )5 2 746 CSU AT
FAEAT . 3) BARE D VFHE 5L /E CSUAT NAEAE 7
9 T 2 RE AR LU CSU $& FHT NS AEKF H 2
ATHSRAFAE Z A 52 2 P28, BN ) FE AN B (R 5%
] B X 1k, H #T MADM HA — st B WL A 4
PR T Bl H “ 3Rl 57 JH U200k T &
T PR MR FREE 2 A AN IE L UE DR
P AR T 95 7 AR Ak, ik G CSUAT B AT 240
AR5 o3 A T B L ) HHE HE R A 22 A0 3 AN W
2220 ]t — 2P B A2 R CSU IS A e E AT
N, B R AR BRIV, AR S F — PR e v 2 1%
b3 77 S0K 5 CSUAMB AR - 2 22 e 4 K, I s 22 4% DA
PN .2

g5 b, 4G Bk CSUAT B AR 7 e LK,
AL LLHFS ZI i CSU W BL#:AT AR AR HFITNE
A0 3 24T A5 AR B, 2 T TOPSIS-Sort-C 3K fift A
B, 51 N CSU & AT R VF 4 1) 4F 26 4 58 ] {3 Wl B2
(majorant degree of trust, MDT)- /A~ 0] {5 il ¥ (majorant
degree of distrust, MDD) #E &, & & — Mo 1% (1 4L 14
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BB CSUAT AAEAT 50 44 772
1 EAaiE
1.1 HGEHNE

AR CSU AT M AE AR B 3R OK 5 4 1 HL#ER
S B BR K S, AR G S 3R L CSU 55 CSP B %42 |
FT 15 BLIEAT 1B AT Hifth CSP 45 Y I HE#E AT NS AT
1 CSU I # J7 5247 M AG AT, FFIC 4 N HFS T 20 Z1 i)
AR R A CSUAT AE AT/

X WM ={p1, pa, ..., un} N—PMEN
NRBEMES, WS M AL by (2)
N

ha () = (L)JEM{M(I)},

HAdrhp(z) Fp(z) € MEUAE [0, 1] EH#E T A R 2L
H 8 G N R T7 8, BK hoay (z) 00 T2 155 8 o
(hesitant fuzzy element, HFE), ic. N hy,.

EX2P2 F—ANHFEh,= | {7.},0 NIE
Ya€ha
— W HH 0> 0, AR B BEEN R
H'ha = U {1_(1_’%)6}7 (1)
Ya€ha
1
s(ha) == D Y- )
@ Ya€R

Hrp:0 - hy NECR; s(h,) 1557 R #h, JYHFE Ry,
HSEJE Ty, IANEG 25 5(ha) = (), T Ry > hy,.

EX3IW FHAHFER, = U {va}he =
Ya€Eha

U {7}, W he 5 hy IRIHIEEES d(ha, hy) A

YoEhy

d(h“’h”):%[#ilz 2 (

@ No€ha  EMY

1
_ #hy
1Va %I) N
Ya + Vo

1 Ve = 75|\ ™=
#hy ng (%1;]};‘1 Ya + Vb ) }’ 3)
o #th, 1 #hy, 53 5 N HFE hy < by, o038 3L
1.2 TOPSIS-Sort-C 4R FMN 7535
BN BAR W SR} 2 1 58 B2 G 4, MADM §§
e R TR N OE R I EA S e
RO B EHE PR R R R R 2 T R
BRI PP R0 A ST CSP AR CSUAT NG AE
532 J& T MADM 43 0 vFAN In) /8, 3845 CSUAT N 1E
F 4y 4% H %48 CSUAT NAHXT I 25 7K, 12 I DA XU
R AR 45 % 0 AR TOPSIS-Sort J5%.
TOPSIS-Sort /& Sabokbar 25281 7 TOPSIS!2) J£ it
R R — P MADM 43 28 75 %, BB 5 T AR, A
THEAE, B R T & IS SL bR o VAN 1] B0 {5 5 Ak

MADM J7 V% — FEAF AL 7 14 B B, %T b, de Lima
260321 gk IR HY T TOPSIS-Sort-B 1 TOPSIS-Sort-C
J7 %, b e # R T N2 AN SR A48 8 AR (FF
I BREL), DA A0 23 4% B IR AR . 31X — SO AN PR
T4 DR AR B 5 (R BB, R S I RE A S B 43 4 e
2 “mRRIE” CSUITANEEDSFTIE

EEXE CSUAT NAG AT 73 VP 1] 8, A% SC LA HFS
Z\ ) 2 5 CSU 47 A& A4, 2 T TOPSIS-Sort-C 43
JHEZE, 51 N\ CSU %47 A& A VF 4 15 1 MDT/D
o, KE—Fh CSUAT NEAE 7 20 1“5 2 787 HF-
TOPSIS-Sort-C 3R iR i 72, 1% 77 R 4 VAT RAEAT
AKCF I AS TR I LA 28 P 8046, 3R B CSU %47 NS AT
PEUMAE B MDT/D I 2, A HLBE RE % B4R CSU AT
NEALRAKCP SR 55, 1 o 9 22 547K, LSS M
BURh CSU B =i AT NG AEAKF-.

2.1 [a)REEAR

W CSP XF m fi7 CSU{ Ay, As, ..., Ay} AT Ril
T n MVENFERR {C1, Oy, ..., CL} FFBAT NEAT 7
2. W T B A RRRL BR ), T BB SR B CSU 4T N
Bl 408 — R HIR % k43 3] CSP 5 1% CSU H 4%
A& H A3 ELAEAT AR AE ), HA CSP 5% CSU R B
A HEFRAT NAE AT 2 F1Z CSU I 1 SEAT 1R AT S
CSUA,; fE3845 C; FHIUEFF VAT N HFE hy; LAE X1
AR 3 T 5, 2R N

hij= U {7} =123
¥ij €Ehij
22 HNESE

step 1: MR#E CSU A; %4845 N £7 ¥FAT N HFE hy;
¥ CSUAT NE ARV G M Z I P SR A PE H =
(hij)mxn~

step 2: W E & TR AR 73 GREAE B pyj, #43%E CSU
1T BT SRAE B EFEBE P = (1) osen.-

A 53 A B E KRBT 0 AP R 7 2 B K
WA A2 SR BB H RS = T2 N AT
CSU 1T NAEAE 4 e br v, CSP JE 2 2% W1 3 52 1]
1L, BRI T A A 45 20 2 ) o L AT BB AR % N s e CS U 5K
BRAT R, A SCHUH & 48 b T CSUAT NG AT
HFE () k 73 AL 804 N CSU AT A AT S48 b5 kD252
I AFIE R p (1=1,2,. .. k;5=1,2,...,n).

step 3: i 7€ H & — 455 F CSUAT A{EEHFE
(R IE . R AR AR, M B CSU AT NAEAT IE . f B AR AR 4E
D, f

D:m:
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@zU{ﬁﬁzU{mwm (MY, v = g
v ent j€hy; ISISM ) pMDT/D Ty €hiy o
= U Gid= U (minwk) ’ U, 0™ s <35
v; €h; j€h SIS oxn YMPP € RYIPP
j=1,2,...,n ik 3
o |22 6 )
S F A D, fl o SO ST IE | SO AR, A U { - min (0,4 )}
B G047 15 AE 4 G TR CSU ¥ 4 (828 T2 11 S H 1€hy [ o =)
TE AR AR G SO 75 0000 AL, AR =
152 bR CSUAT i (40 S0P 4 4 S L. Vi Z Vo'

stepd: ¥ Lk H. PS5 D R®HEAGIFHETER
CSUAT AR AR IR IIR D S B M, B
H
M = (M) (mikt2)xn = | P )

(m+k+2)xn

step 5: TH5 CSU AT M) MDT/D, #J 2 i K58 A]
15 A AIE BEAERE.

it — B IR CSUAT AME AR 205, 78 “ s
%7 H PR R R — R CSU SRRl
FEMDT . AN I 15 Wl £ MDD FI0E B ASA 5 1.

TEhRE O T B HEAS R W] 23y IE AR P | FAl e AN
H R A 4 AR 120, AN (7] Ja8 P 1 48 A B0 KN I A 95
7K 19 B U A T, DR I X6 CSU AT A 3 SF 3 7K - 11
MDT/D i+ 534 hs B @ R AL 50 KT i F

D) % C; J& F EMR b7, W Rt 5 CcSUAT
J9fEAEHFE () MDT/D h)\>/P:

pMDT/D _ vy EmYt _
(%] o -
{%1\;”)1)}’ Yig < Vij
,YSAjDDehMDD
m 3
[Z Yij — Vkj ]
U {max (0, k=1 >},
VijEhij max 3
207 =)
=1
Yij 2 Vi
" . ©
[Z Yig = Vkj }
U {—min(O, k=1 )},
¥ij€hij [Z - mm r
ij —
=1
Yij < Yij-

2 3(6) He e AT N EARPR TP ANPT 5
TP 21 4 PP, 65 REHR [0, 1] DX 18] P9 IE A, FLEF 2573
18 2 B K, 153 1 0T P B K, ST KT
[ “ T REFEIL” KA D St

2) 4 C; N AR AR SR AR, W CSU 47 9 HFE hy; 1)
MDT/D hYPP -5t R R

m (7
S (-
U {max(O, [",il m ]3>}a
Yij€hij [Z i — min) }

.
=

Yig < Yij-
X AARAEFEAR, AT BT 25 T PRI AT &
TP BRI AP Xk A [0, 1] DX AT P IEAR, HLEE B9~F35
ERS N PNECE TR i T PN

3) 4 C; AR R, B b IBOE o E
oPT 3 B B RAE 1, ) FL A PP A (AR 4 B 8 7 Sz i
DA B M 5T 349 7K ST AR 95 43 390 B 4 A A A0/
CSU4T A HFEHIMDT/D hY°" P it 40 R

pMDT/D vy €h _
Y MDD —
i y Vi < Yij
,Ym_DDehMDD{’y” } K J R J
2% = — _
U{ - (%) } Yij 2 Yijs
2vi; — 5 —P™\3 _
U —“V ~min y Yig < Vij-
J

FI R BT SR RYPTP G B Ky g AT A RE B
(majorant degree of trust hesitant fuzzy matrix, MDTH).
o AN 1] {55 B 4 P (majorant degree of distrust hesitant
fuzzy matrix, MDDH). %} T 9 A FE % MDTH (] 1P,
£ MDDH #E % £ %0 8 PP B0, H I A] f3E MDTH
MDDH 7}l %/ i CSU ﬁﬁﬁ&ﬂim EW{E AR
5 (A o 28 78 e, 4% HFE AY°/ P S @ 4 45—, 7l
BN, A

MDTH = (h);°"), i =1,2,...,(m + k +2),
J=12,...n; 9

MDDH = (h);""), i =1,2,...,(m+k+2),
j=1,2,...,n. (10)

ARV 75 Fi B BB 73 73 AR T 2K 22 A AR o

AJ {5 FE HiR: (weighted majorant degree of trust hesitant
fuzzy matrix, WMDTH).  JIIAL5E A 0] {5 B o B

(weighted majorant degree of distrust hesitant fuzzy
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matrix, WMDDH), HJ!

WMDTH = (w; - hj}”"), i =1,2,...,(m+ k +2),
j=1,2,...,n (11)

WMDDH = (w; - k"), i =1,2,...,(m+ k +2),
j=1,2,...,n. (12)

/\EF‘

MDT/D _ MDT/D\ .
w g {1= (=" Py}

MDT/D _, MDT/D
Vg | €l

FIRMDT/D HIH 5 706 DL R RE s 1) 1077
DL “SPE I8 7KSP7 D B HE B AR T F S A A
MDTH, %, T *F ] ] )3\ MDDH, CSP 1 7 iffl it %) %%
CSU A; 147 A5 1T HFE 7E MDT/DH 4B [ o X N A7
B A A AT BT B kb 4R CSUAT NE TR 51
T 2) 38 3 X PR Al 2 A, i A5 T R )
MDT/D¥ K, FH417KF B 1“7 i " vFA E MDT/D
/N BB ARF MR “ BEER” R, AR T
Jil CSU $ AT AEAE K-

N L4 {0.1,0.2,0.3, ..., 1} A, 45
XTJRAE TERPE . SRR AT A Al PR 4R *TXEXMDT/D
VoD P S 4 A R 1 TR

1.0F
0.5
0
. T
0-5 e
-1.0f —— it
0 0.2 0. 4 0.6 0.8 1.0

Vi
1 IEARYE SRR Rt EAR ) D 9
B 1A L 1) 1% 07 7% 7 CSU AT NS MDT/D
{3 00 F5E 7 2 LA P 3 K SF A 3R o, A T F K SF 1
AMPT RIS TP 317K F A PP Ay IE A8 MR, 95 P-4
TR 1 MO R T 159 7K T [ A MPP Sy G4 2) AR 2k
P 1 MDT/D W 5 J5 R T3 B P 357K P 10 58 4T
H9 P B — 454 K, XS T KT (T
TR P SRS A, BSR4y A I o)
R R MOV A6, B AR T BRI B H MDT/D
W 7 2O X AR AT A AT KT CSUAT 3R
Tl DAl 2 S 2 ) T 45 A
step 6: HUAE 1R BR T (0 15 SR AR AR, 16 i B
FEPE CSUAT A AR KPR 5 (K XU £, 78 I T8 75 7
H WMDTH 5 WMDDH £ Jf 3k U3 A8 2, 1fi /2 4 1E
FREL AR 11 34 EOUSd BT 4k N PEAR R AT A B AR K
%5 UL _E ) WMDTH 1 HUfS & — 45 b5 T 9 8 K HFE,

B AEL R ) 38 B M AE AT 9B AR KT AR LR 1Y
WMDDH S 545 T /N HFE.
I FRAE AR ) T A UM
WMDTH" =

(wihyPT woh PP w, AYPTE) (13)

Hrp

pMDT+ _

(v = U

MDT _ ; MDT
vij €hij

MDT
{max 4, j 1
72/;DT+ ehZD.FF

i=1,2,....m+k+2 j=12,....n. (14
B AR i 1) T A e B A
WMDDH ™~ =

(wihPP ™ wahPP 7w, RYPPT). (15)
Hrp
MDD —
hyiPP~ =
(PP = U A{miny}P"7},
,y;vljl)[)—ehM - ’yMDDEhMDD
i=1,2,....m+k+2 j=12 ... n (16)

step 7: *E?EEX3frﬁ%csmﬁﬂ*EMDT/D
FE GRS IE SR R} w;h}PPT)
WEE® DY D, \Df Dy A

DX-—Zd wiht PP o M) (17)

l?z.——iijd n kPP, ag)
D, = jizfizmu,uuhMDT+ : (19)
D; = Zd (Prj» wihiPP7), (20)

o pr; FEAR Cj ?CSPQDEZ&%IJ Ly FIFFAE .

step 8: MR 4 T K737 CSU A, HKIAT NEAEKT
ST IFER WL E Ca,, LA 3% 73 GURFE B AE
pr FEACAT BIARRIEIL E O (pr):

Cy = i 21
A; qu_b T DZi’
D-
Clpr) = =2 —. (22)
Dy, +Dr,

Ca, BB HK, 2 B1% CSU AT A4S AR 7K1 b4 30T i
MK, T BT D AT NS AR LT . AL
Ca, 5 C(pe) BUE, FERE T XA 7> ZH K % CSU
1T REAEK P IANE TRE 73 4% Ly, o, B4 Cu, BUME
TEAE 2N FHABG A C (pr) HIF, CSU A AN Ca, {E
FEREVTI C (pre ) XS LI 0 Ly, o
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[Ca, = Clp)| < 1Ca, — C(pr-1)l,
|Ca, — C(pr)| < [Ca, — C(Prt1),
Hri=1,2,...,m,W A, € L.
%I BV T IEAN T 45 W S 9 4 ) s S 1R
E B py., 18I R Ca, 5 C(pr) BUE, F 507 EH
N B SEIT 153 SR AIE BB B PR 2501 .
3 ShlSrHr
3.1 (oA
FEH IR A\ WONTEYE CSUAT B AEKF,
T A 0T 1) 5 Al 55 A 2 44 0, BXOF g CSU AT A B E
SRV, Ak, AR T CSUAT SRV /N,
R CR HAZA FE B LA R P RS, PR N
S 38 30 A DG RE FE 04716 AR B & R 25 Sk
[3-51, I 2% CSUAT A DML EERI 43 47, A 40 th — F 51
CSU AT AMEAE/K T I FE B AR F5. 48 3 IR 1 LA SOK
BFREAT A G PERN 0 B F1 0 T I, 2T i — B
#z1 CSUITAEEIFNIEIRAER

1 ¢ 4RbR

(23)

2 ARbR

AEEEHER CL1, w11 =8%
FREAE Cra,w12=T%
FAH B R Crz, w13 =5%
EBREMTEERCL4,wi1a=8%
CSUHTE L Crs, w15 =7 %

ZARMAT RE R Cy
w1 =35%

CSUHHHIRILE Ca1, w21 =8%
CSU IP @{@i 022, Wwao = 9%
RN R Cas, w23 =5%
B ARG HEHE Cos, w20 =10%

I FENEAT SRR Co
wWo = 32 %

CPU H#H C31,w31 =7%
FiEEKF Ca2,ws2 =6%

PEREAT MG AEAR IR Cs IP AAEHIIEIR % C3, w33 =7 %

31 152 RABKR I ) CSUAT AR AE I 45
PR R, IR T & TR bR AL, W3R 1 TR,

ZAPN AR R R 1 VAT N AT TR AR
FLRAE CSUAT NI 2 A MEFRE, W1 CSU B B B h R
1, R 1% CSU SR AT A R AR T R M K, A K
A AEXT 2= PR 58 R CSU & Rl 7T SEVEAT N5 AT 4
FrZ| i T CSU 5 CSP A2 H. ik F2 H 4R B (1) 7] 56 4 45
fiE, 40 CSU % Fifi 22 G0 501 %5 H IR S0, I e G ) 6% A 44
VEAL T 57 BUERIRAS, ) 5 1 1 25 AR 55 30038 PR AR
FoAth CSU M 52 Bty 55 KUK 14 RBAT A5 AT 4 br A4 IR
CSU T BERFAE, T GE A5 T AP ERR 2 S 205 H = ik
25 I A k4, B2 oA CSU AR 45 75 K.

B2 N ok B B H 5 VRS o A DR
JITBRAY S BUFREL ¥ 5 4% CSU AT NAB AR IS I FE. ¥
SHEFFPFCSUERIRNA;, = {A, Ag, .. As) 1E
CSUAT NEAE VPN T bn i &R B & PR FE bR LA B TR
RERNC={C1,Cs,C5} ={C11,Cla,...,Cs6}. H
IS R B R B, X SR EX CSU AT S AT i dE (1 5
AR FE I AR VEA 25 H, H RECE 1) CSU AT A %L
AT T — RVME AR, 43 3 CSU BLI:4T NS AT
Vi AT RNAEAEAZ R AT AR AE S, ¥ T e
FAEM 2L (q = 1,2,3) AR IR NHFE hy; =

U (vl v b ISR Z i CSU A, 125 j 48
VijvE €
B T B SEAT BT KR
3.2 iFASEE

step 1: #R#5 CSUAT A5 1F HFE h;;, 18 CSU AT
NABAE T I WT A6 B AR T S 46 % H . 2% HFE
i BUE AR ACER % CSUAT NS AT, VR0 45

w3=33% IP AT BN AT Caa, w32 =6 % _ NN
’ CSU TP AR ] O cous 4% BR8N, DRI s AELERAES, 3R B AT 35 47 A,
i 55 REEE 1] Clg, wao =3 % PR, A
{0.20,0.30} {0.35} {0.40,0.45}  {0.60} {0.45,0.50}  {0.70} {0.20,0.30} {0.35}
{0.50}  {0.45,0.50,0.55}  {0.40}  {0.45,0.50} {0.80,0.90} {0.50,0.55} {0.80} {0.60}
H= {0.60} {0.40,0.45} {0.80}  {0.80,0.90} {0.45} {0.30} {0.75,0.80}  {0.80,0.85} —
{0.80,0.85} {0.60} {0.65,0.70} {0.80,0.90}  {0.95}  {0.60,0.70} {0.30,0.35,0.50}  {0.75}
{0.30,0.40}  {0.80,0.90} {0.10} {0.50}  {0.45,0.55}  {0.60} {0.65} {0.72,0.75}
{0.30}  {0.50,0.60} {0.20,0.30}  {0.45}  {0.50,0.55,0.70}  {0.85} {0.75,0.85}
{0.65,0.70}  {0.75} {0.30}  {0.45,0.55} {0.50} {0.20,0.30} {0.30}
— {0.85}  {0.25,0.30} {0.50,0.55}  {0.70} {0.55} {0.50,0.55} {0.45,0.50,0.55} | .
{0.80} {0.35}  {0.80,0.90} {0.20,0.25}  {0.25,0.30} {0.65} {0.70}
{0.25} {0.50} {0.25} {0.50} {0.75} {0.25} {0.85,0.90}

step 2: MJERFIE A AERE P. BUH H #8458 F5 T CSUAT AMEAEHFE WU A 8 (T« 22) 18 CSU AT B AE

3NN PARHAE BB prj, H
{0.20,0.30,0.40} {0.35,0.40, 0.45}
{0.50} {0.40,0.50,0.55}

{0.10,0.40}

P = (prj)axis = {0.40,0.45}

+«  {0.65,0.70} {0.50} {0.30}
{0.80,0.85} {0.50,0.60,0.75} {0.50, 0.55,0.8, 0.9}

{0.45,0.50}
{0.60}
{0.60,0.80,0.85} {0.60,0.80, 0.90} {0.65,0.70,0.80} {0.80,0.90} {0.80,0.90,0.95}

{0.25,0.30} {0.25,0.30,0.35}  {0.20,0.25,0.30} {0.20,0.25,0.45}
{0.45,0.50,0.55}
{0.70}

{0.45,0.50}
{0.45,0.55}

{0.30,0.50,0.55} {0.20,0.30,0.35,0.50}  {0.35,0.60}
{0.60} {0.65} {072,075}  —
{0.60,0.70} {0.75,0.80} {0.75,0.8,0.85}
{0.25,0.30,0.50}  {0.20,0.25,0.30} {0.30,0.45, 0.50, 0.55}
{0.55} {0.50,0.55} {0.70}
{0.50,0.55,0.70,0.75}  {0.65,0.85} {0.75,0.85,0.90}
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step 3: W€ H ' CSUAT AAEAERIE L B AR AR, K i CSUAT NS AR BB MR RS D, Rom

H- (h)ixss |, | {020,003 {035}

{0.80,0.90}  {0.70} {0.75} {0.85}

[EY] [0)ias | {080,085} {0.80,0.90} {0.80} {0.80,0.90} {0.95} {0.70}  {0.80}
B B B {0.10} {0.45,0.50} {0.45} {0.30} {0.20,0.30}

{0.80,0.85} {0.85}  {0.75}

{0.85,0.90}

{0.35}  {0.25} {0.25,0.30} {0.20,0.25} {0.20,0.25} {0.25,0.30} {0.20,0.25}  {0.30}

step 4: M4 X (5) M 52 B CSUAT MR E
H
BRI R SREHE M = (M;;)10x15= | P
10x15
step 5: #4520 (6) ~ (8) XF M 3K MDT/ D, X J5 #R
$E70(9) ~ (12) ¥ WMDTH. WMDDH.
step 6: H4E WMDT/DH BU45 &35 bR 3 A8 fif.

798
IEFRAE AR N
(jll (;|2 (7l3 (j|4 (jlv') (72l (jZZ (;23 1
0.03,1.00} {1.00} {1.00} {0.05,1.00} {1.00} {1.00} {0.03,1.00} {1.00
WMDTH*:{ } {1.00} {1.00} {0.05,1.00} {1.00} {1.00} { F o }:
Ca Cy Cs2 Cs3 Csq Css Cs6
{1.00} {1.00} {0.04,1.00} {0.05,1.00} {0.04,1.00} {0.03,1.00} {1.00}
5 8
ELAR R
Ciy Ch2 Ci3 Ca Cis Coy Coy
WMDDH- | (004006} {0.02,0.05) {0.04) {0.01,0.06} {0.05} {0.06} {0.06}
Coy Oy Cn Csz Csy Cs Oy Cs6
{0.06} {0.01} {0.05} {0.02,0.04} {0.05} {0.04} {0.03} {0.01,0.02} |

step 7: MRHE 30 (17) ~ (20) 20 )3+ 5 % CSU AT A
R R AE pyy 5 15 AERAE AR W) FE B D3
Dy D} #MDy A

D} =2221, D} =27.96, D} = 24.09,

D}, =15.77, D} =1.73;

Dy =21.32, D =24.67, D; =10.24

Dy, =30.01, D = 52.68;

D} =202, D} =15.30, Df = 33.10;

Dy, =50.39, D, =23.06, D, =215

step 8: RHE N (21) H1(22) 73 B KRG Ais pr; 5
BAMRAT AEATAKT AR WL E Ca,  C(pr), B

Ca, = 0.49, C4, = 0.47, Ca, = 0.30,

Ca, = 0.66, Ca, = 0.87;

C(p1) = 0.96, C(p2) = 0.60, C(p3) = 0.06.

AR5 4 CSUAT MBS B HEF A As Ass
Ars Ay Ag RHE(23) B3 AN 5 4535 5 4 CSU
AT N AEAKCT 7 AR DL AR 2 Fios.

®2 CSUITHEEKESRER

25 Ly, CSU A;
Ll A5
Lo Aq, Az, Ay
L3 AS

FEARBH: CSU A AT NEAEACT IR T-200 Ly,
R, BRE BB AT N, AT B

6] {5, CSP AR e i /2 77 In] 75 5K, B4h T — & I
% WAL, As AT B AR R 2, J& T4
Ly, mWRE BB BIIMT R 2, TECSP4A T — &
F18) 0 4 ARV, 00 SEZ il ) 265 R 3k 5 PR at| FL 358 4 2= BRI
S BIRCSU Ay Ay Ay AT NABAEKF2 I8 T 20
Lo A2 AT NG AT A AFAE 2 57, ERAE R I
CSU AR Ay Ay IR, CSP nJ AR H5 52Br 75 22
) 72 B A VR A ) 2 A .
3.3 Xttearth

it — B I UE BT B 7 VR A R AL B, B
3B [0, 1] B A AL BRYRRO 2k « A 5 45 7 Sl
4t ¥ CSU 17 A HFE [#) HF-TOPSIS-Sort-C 7%, % 3k B
() CSU AT N E s UR AR 2 £ A J5 iz FH SCHR
[12] 7 TOPSIS SKEUAT A KV B 775 g th U7
TEAT LU, 4 PP TR ) TSR E5 3R 3 s,

%= 3 ARFBECSUITABEKEDRLER T

It

Ly Lo L3

Ca,

Ca, =0.49,C 4, = 0.47,
CA:{ = 0.30,CA4 = 066, A5 Al,A2,A4 A3
Ca, =0.87

AILTT

Ca, =0.51,Ca, = 0.49,

HHFTE1) Oy, = 0.42,C4, = 0.53, — AvAzAs
Ca, =0.65 A, As
Ca, = 0.48,Ca, = 0.46,
M09 ¢y = 0.33,04, =0.58, — AvA2As
Ca, =0.77 A, As
Ca, = 0.50,Ca, = 0.38,
WHF7E310 Oy, = 0.37,Ca, = 0.60, — AvA2A4s
Ay, As

Ca, = 0.63

F 3R I8 H 3 At L7 IR 1 CSU AT MAE
1E Cu, HEF 5 BT th 7 v 45 3 — 3. SR, 3 Fhoxd L
JESREL CSUAT NEAE 1 4 5 F s b 7 VAP A 22
S, Hop st b7 1 ~ S H TR 3 SR A CSUAT N
{EAEKF38 & Lo, 1 B d 7545 H CSU Az As 47
J& Ly« Ls. UL FT4E 7 ik RERE T R0 KAy 9 2 =+,
SR TR CSU & mAT N B AR /K. EAh, 85 % b
T35 2 T HE 7925 3 3R 15 1 % CSUAT NEATE Ca, HUE
8] 22 S350, T B i g v A bl v 1 dE X% cSU
ITAEREARN “HARTIE” 3R T A& sk 4 L]
()53 MG FE. LA, bt 7 1SR AR AT B AR R I
AR CSU Ay FIAR ZE I CSU Az 1 Oy, 20{E 5 HoAth
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CSU [8] 22 S etk — 2 S K AT SRR IEN T 378-386.

FEHI ALy Agy A WERECy, BUEZESWHERHZE L (5] 5KE, BSLE), B, &5 MRS i AL I3

7 A2 B0 O a, B 25 5004 G008 100 T 20 b 2 7 i I 4 T SRR (], /BB O BEHL R 4, 2021,

—y oo NI PNy 42(8): 1774-1779.
1 1 2 %), 33 3 TR 47 7 W5 0 CSU 47 o ( o T o 1 ;
s - oy v ae Zhang Y, Tian L Q, Wu Z N, et al. Trust oriente
PRI B AN R AN [RI R BT ) 2R 4%, HOG T8 -1 24 . o
. o i . dynamic access control game mechanism in cloud
SMZ T 21 /*‘\‘ ,/r“ S SMZ 1 32 L= . .

ARCH YR AT 9 SRR IR, R G o S5 O AT services[J]. Journal of Chinese Computer Systems, 2021,

BRI AT “IRE IR “HEHES . 42(8): 1774-1779.)

1.0 } I [6] Beth T, Borcherding M, Klein B. Valuation of trust in
1
08¢ open networks[C]. European Symposium on Research in
. 0.6} L Computer Security. Heidelberg, 1994: 1-18.

© o4l Z [7] kL BB, SRR T PN 4

0o L A0k T —e— w LIk HAEAY (1], TF RS, 2014, 34(4): 1051-1054.
0 R H 72 *t H3777£3}Lz (Zhang K, Pan X Z. Access control model based on
A, A, A4, A, A trust of users’ behavior in cloud computing[J]. Journal of

4, Computer Applications, 2014, 34(4): 1051-1054.)
B2 4F75 BRI C,, ERSRER [8] Mohsenzadeh A, Motameni H. A trust model between
P cloud entities using fuzzy mathematics[J]. Journal of

4 4 ® Intelligent & Fuzzy Systems, 2015, 29(5): 1795-1803.
AR T — PRI A CSUAT AEIE T & [9] Chen Z G, Tian L Q, Lin C. Trust evaluation model
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(1645 CSU 47 9 135 1K S 0 45 T8 000 M 1 B, 1. b L 6 1 L s
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