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Comprehensive Assessment of Packaging Enterprise Cloud Service Vendors
Considering Expert Weight
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(1.North Minzu University, Yinchuan 750021, China; 2.Kunming Light Industry Machinery Co., Ltd.,
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ABSTRACT: The work aims to provide a comprehensive assessment approach of packaging enterprise cloud service
vendors. Firstly, cloud service vendors were reviewed from the perspectives of application and management and the com-
prehensive assessment index framework of packaging enterprise cloud service vendors was established. Secondly, the
difference of experience level and knowledge level of different experts was considered, and the expert weights were
solved from historical samples through BP neural network. Thirdly, the FAHP improved based on expert weights was
used to determine the subjective weighing of the index. CRITIC was used to determine the objective weighing of the in-
dex, and the final synthetic weight was solved based on its subjective and objective weights. Lastly, the candidate cloud
service vendors were comprehensively evaluated and sorted by TOPSIS. The feasibility and effectiveness of the proposed
method was demonstrated by an example of a packaging enterprise. Under the background of the deep integration of
packaging industry and cloud computing, the proposed method for comprehensive assessment of cloud service vendors
can provide support for the implementation of cloud manufacturing mode in packaging enterprises.
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Fig.1 Comprehensive assessment index framework of packaging enterprise cloud service vendors
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Fig.2 BP neural network for solving expert weight

RIpL FZAER) BP M RIZE0S, % BP M2
it B e I gRIn , W 3, A 2R L ZAGE
CEVAR A JZE 1Y RS B0 2 R A A A ) AT
H—fEAb B X TR O, A O R

T 20 = 2 2 1 5 WISt £, 402 T
j=1
HEATIE A, W5 i AENIEN o, = 20 )3 2 .
i=1

2.2 JEfHIERRIRAR
221 EWAE

JEWR BT (AHP)JE: L 2% 18K Saaty ZHZAE 20
fitee 70 AR H A — ok S P ) ALk A 5 Bk 5y

M Z A s vk, ok . Rig Il
AHP T HIEIFEAE —Se i, PP M — Bl i 9
WAREENAT, BRFUHZZLPREEET R £ S H
2, WP GE R G AEAE R ], PEHHE B ) — 2k
ARMESZ I o 24 2 W B N — B, e s A A
HHEEITE REW K. FEERZ K15 (FAHP)
3 AR BT VRIS, X & RARE S EH 2
ANFERR CHREBE BIEAL. TR R B PR R
PR e — B, B &l — A 56 sl A 3%, i
SR> HAE R (N, PR L 6 P FAHP SRR fii
LR 2 55 A L 5 DAL AR i EULRA . AR D BR
mr.

> wemsstome |
'

[ wmaeee) s
v

| AT |
v

| BEIHE |

=0, N1 I N1

REMEE, BIEMARSREZE
MEITL A K EAUE

v
PEA MBREI:

e = ete®™

TR T AT

K3 BP i R 45l Zhid 72
Fig.3 Training process of BP neural network

1) M s(s>DOEE A2 6 BAr T SZEAYHEN C),
Cor G ATV . L5 k(k=1, 2---s) W PFH W] 3%
IR HRIPFRIEE I F* = () e » XL kNN
Clb CEER, f=0; HEXK kikHh CH CFEE
BN, £=0.5 9B K LA CAM CEER, £=1.

2) K ROITERIAERE F', P F AL R BOR B

k k
s h qi —q
L R S I T

+

0.5k=12s, Hrg =) 1,
j=1

3l |QF — AE|= 03K fit O HURFIEAE 41, 4+ o,
E NPAIHRE, HRIFIEAER Ana, 0T Qe =
Ao E KN @ = (0,0, -,)" o ¥ a#Fi7IH—fbAb



<72 - o T

2017 4F 5 H

SR TR K REEF R C, Cyre Gy HYHTATAL
Tl 6 =006 . Hh¢f —a, /Y a .

4) 4 s MLERMTEHLER 0', 600 AT —
RAE B, AIARHEN €y, Cye-- C, MAHXTALEE [ 1

0:(91$025"':0m)T ) /ﬁ\:l:':l 9, :Zpke,‘k o
k=1

5) mE RSB, WAL, L), 16
{ISv [9, IIOv Ill}’ *EIEJ;I:/:T‘{IIZ’ 113, 114}9 ?E*ZT‘{]IS’ [167
Ly, L} BRI B [ SRR (7,7, - 720 (P Yo Yo
710> (D125 7135 714 )s (M5 Vigs V75 Vig) o TIRAEWS I, LI
(14 B LA [ 4

9 =0071,07,--077,6,75,6,75,6,710, 6,71,

0:712>0:713, 05714, 0,715, 0471603717, 04718) (2)
222 FUWAE

LR k(k=1, 2-)X = RS MENL R Sy, Spe-- S, TEFE
b L(p=1, 21, 1=18) LRI AT AT FEAgRL
WIPEHHERE G = (g0"),., KR . [FI, EE [
AR 2—4, MRS HENRT S), S-S, 7E 1, (p=1,
21, 1=18) L HITEHRE T RN N 2,=[21r 22p" Zup o B
RO AFAEMERRIERE Z=(2)nts 7y Z WIS p A7

H AL 7 A R ARG | bR i 25
CRITIC 7545 . H5H A7 A0, CRITIC i h 48 HRAY
2 PR P R B D Sl AN FE AR ] B v e R L A e
(, Hov, SR BRI S — AR 22 8 2k 3k
N, RIT A PR X G AR R —FEAr AR AR 25 5
PRI, BA8PrmbrE2E o, WA EEZER, N
Tt > 4 K B ASCERL 5 8 1) %) v 5 — T8 A i) A9 A
KRBOL AR, 2 ARG s, )P
o RE R, DA T PP 45 R o R T S A 15 R,
ABRRES, EMNMNERTRRMOMNE, oI,
CRITIC 1 fin 41 . A& 38, R Sc @ i CRITIC
PR LB WLIRAL

LESIN R WANY Y OR

Z(Z/a' _Ei)(zlg' _Ej)

Vi = ;
\/Z(Zki -z,)’ \/Z(Zki _Z/‘)z

k=1 k=1
SIS e T R IPACL S ST
Fabn 1 5 AR bR Z ] A w52 B Ry

!
8- 3 0w
f8br LA S E R RN 0,=0 R, , b o

JRARPR L EIbRIERZE . B PTAHEAR 1 2 WAL E D -

!
i

/
223 EFWAEM G
MAEFEPR L(=1,2--m) B EALE [7] 12 ¢, 15 WL
KCE 7, , AT 1S A -
b7

Z%'Tj
2.3 ETF TOPSIS i8N = AR 4R Tk

TOPSIS Jj&—Fp LB 25 A PR iR, HatA
AR TEA BRASPEAG X 52 b, 40 50 DA — HH R L8 A B
o AN 5 H bR B 1 g 1F PRAR SR 60 PRAE S, A
X 2 AR S 2 ] 9 KGR 2 ok TSR AR X 1 3
FERE, I LA RTASL % 5 3647 HE T .

BNAHEARMEFE B H=(hy)pm, hi=wjzy;, WA IE
PRAR S H = {0 b -l A BRAR S H =l By -l
ol = max iy bbb s by =mindhy bbb
55 kAN 2 IR 7 78 B ASUH b 8 i 12 R Y EE &
17, B Hy, H5 0 BAR S, RN G BEAR S, B ARG R LG R
B9 H .

di = [y~ ody = 3 (=Y
= s=t

B2 Hy, 5 S A E TR

d, =d; [(d] +d})

WU A LR R (HL, H,---H,) 5 A S )
TS5, K E/NHES B AT 45 21 B 2 1 28 5 DA

45

@,

3 EfIaHh

R XHE BACTE SR & e, FaAm e Aol iy 48 P2
i HE e, RETI AT lER Sl
7l 25 I 55 T 37 1 A A DL Al 55 4R 5 SR
7 SR AR 1) 1 2 JIR 55 (R 0 g 0 25 L Aol A5
U Sy, S-S 3 7 R M 55 L i v H dme A AL 1
Fio ARAEHE 1Y 22 Ik 55 B0 R e TR hn i SR A A
CEAATEL, W55 IT. A= SEAROCHRT T L R A i
IR, Al P 3R 5 % 45 = MR35 L By B it A7 25 6 31
flic Z2 5L VRA 3 LR, B 6 DIkt
A HPE P2 2N SR TR SR 3 AR K YRR
. @ maMgIgE, JneZEN TN
p=[0.4285, 0.3346, 0.2369]".

L A E [0 5, 15 SN FAHP SRR i 4 4
HEN] Cy, Co, Cs, Cy BYARXIALE M1 8 . B 5K 1 N RHTE R
H¥s TF C>C3>Co>Cy, IR A AR VEHIRE 2R



$38% H£oW

RS I8 S A AL Al 2 MR 55 (3L 107 7 £ 6 DA 73 -

g 105 0 1
11 05 1
1 0 0 05
F' AT A0 S ASORY S S G
05 025 0125 0375
o _| 075 05 0375 0.625

0.875 0.625 05 0.75
0.625 0375 025 0.5

O' I RIFIENA Jax 7 1.8292, 1 Q'a=AnanE
A SR A X R R AE 0] it @=(—0.2821, —0.5435,
—0.6742, —0.4128)". X} a #EfFIH— AL S A4S . 1
BHP TTF, BIELE 1A, C, C, Cs, C4HIHH
XA [ 0'=(0.1475, 0.2824, 0.3525, 0.2158)", [f]
B, A 6°=(0.1078, 0.2534, 0.4108, 0.2280)", &=
(0.2006, 0.2986, 0.4037, 0.0971)". # 3 i & ZFAYIEH
Zi 0", 07, 0 MATIA—ILAbEE, WIASAERHAR T
WM Cy, Gy, Cs, Cy BIMIXIALE M H K 0=(0.1468,
0.2773, 0.3841, 0.1918)",

BE LRI, WAEREREN ¢, R L, L L
{9 AH X A E 1) B 4 (0.2031, 0.0987, 0.1765, 0.3078,
0.0098, 0.1002, 0.1039)"; 7EHEN] C, FH4% I, Io, L,
Iy W) A X AL EE ) H R (0.3786, 0.2087, 0.4002,
0.0125)"; FEWEN] C; N8R L, Ls, 11g FOAIST AL TR ]
H4(0.2876, 0.5876, 0.1248)"; TEHEN] C, T 4845 115,
L, 17, Tis BRI XA ER [0] 5247 (0.1245, 0.5002, 0.1018,
0.2735)"c MIMTER HbR T FH8bs 1, Le-Lg BEW
K [ R 9=(0.0298, 0.0145, 0.0259, 0.0452, 0.0014,

0.0147, 0.0153, 0.1050, 0.0579, 0.1110, 0.0035, 0.1105,
0.2257, 0.0479, 0.0239, 0.0959, 0.0195, 0.0525) .

TS AR 1 a0, B 7 5% 25 RS L R A
(IR B . fEHE bR 1 b, #E%F 7 Rm IR S5 HL%
R, L 1 WEHE N §1>85>8,>86>57>8,>Ss;
LR 2 MFHIE N $>8>87>8,>8¢>S>Ss; LK 3
PRSI TR S3>82>8,>87>S6>S5>S403 1o & KW TEH]
o] BRI RS G = (g)')5.,, G = (g))1,7.G =
(&) )y BRSSP

(o5 1 1 1 1 1 1
0 05 0 1 1 1 1
0 1 05 1 1 1 1
G"'=(g)=|0 0 0 05 1 0 0
0 0 0 0 05 0 0
0 0 0 1 1 05 1

0 0 0 1 1 0 05]

BT, AHPEZ T G R G TR AT A
z RS PENLRT Sy, Soe- Sy AEFE IR L ERUAEBR(A N
2/=(0.1920, 0.1631, 0.2005, 0.0927, 0.0809, 0.1300,

0.1408). 4k IS FEAR YR IE S Z=(2)) 70150 HRYE
CRITIC ¥, W1845845 1, L+ 1, (I=18) & WAL i [i] 1
x=(0.0478, 0.0505, 0.0623, 0.0553, 0.0455, 0.0713,

0.0619, 0.0560, 0.0576, 0.0575, 0.0530, 0.0587, 0.0530,
0.0498, 0.0683, 0.0430, 0.0609, 0.0477)", Ml 155) 5
LA A E R 1A B @ =[0.0402, 0.0353, 0.0469,
0.0510, 0.0269, 0.0474, 0.0422, 0.0767, 0.0577, 0.0801,
0.0321, 0.0806, 0.1259, 0.0490, 0.0496, 0.0653, 0.0434,
0.04971",

ﬂﬂﬂ%‘ﬁﬁﬁﬁﬁi H:(hij)7><18, hi:/:@/'zij, mﬂﬁﬁﬂi
M5 H'=[0.0081, 0.0078, 0.0116, 0.0095, 0.0050,

0.0171, 0.0113, 0.0145, 0.0167, 0.0179, 0.0090, 0.0245,
0.0270, 0.0122, 0.0177, 0.0156, 0.0121, 0.0125], ¥

S H =[0.0033, 0.0008, 0.0017, 0.0004, 0.0011,

0.0007, 0.0004, 0.0053, 0.0021, 0.0042, 0.0015, 0.0052,
0.0084, 0.0008, 0.0002, 0.0033, 0.0011, 0.0010], 7 &

w MRS BER R (H', HP -~ H' )5 AR 5 00 26 30T A vk
B15 84 0.4687, 0.4920, 0.4847, 0.5427, 0.4753, 0.5288,
0.4797, WALEEVEEER T S>S6>5>55>5>S>S,,
i SaRil, Sid.

4 £5iF

UEAFAR, Bl G2 B A PR R M P 3o 4 2
AAEPE | R AVEEORECAWTR R, AL G0 R0 B
2 W7 X LR UETE — 7 AR R 249 SR S8 il Bl e
Aricit . i R R . A o X — TR
THBWMIGRR, K IT HERE T . RS
RGO 255, S B Al i PR A il 5
o -5 AR A AN [R) 4ol 8] i 2R B
[P TR A EEA] . R 2R, Al =
3 1 15 T LA 2 S5 B ol A B ] I 55 B B R R
Wi el /9 B 2RI RE I AL LS ) TR EL
Al 7= e 55 B R RO 255 A IR AL, SCrPou [ PR 2=
e 5 000 8 Bk S SR A 4 R 55 DN BE R AR AR R 2R AT T
PR, SEHTRIAE B 2 AR 2 MR g5 AL Ry,
SF T AR A 75 R 55 (I R £ A VAL R PR AE SR, i
— i L AT 1AL Al AR 55 (4 0 R 2 4
77k it — P AR Al 1 2 AR 55 (R0 R 1A
NI, XTI A BRI BT T A R,
UE T %07 0 AT R RS A

S T -

(1] ZEWDEE, f7er, ERAAE, . mm b/l
il 1 R 55 P 5 A K 5 R[], % TR, 2016,
37(5): 178—184.

LI Ming-hui, SHI Yu-qiang, WANG Jun-jia, et al. De-
velopment and Application of Cloud Manufacturing
Service Platform for Small and Medium Packaging



<74 - f %% TR 2017 4E5 A
Enterprises[J]. Packaging Engineering, 2016, 37(5): grated Manufacturing Systems, 2014, 20(1): 207—214.
178—184. [11] SUNL, DONG H, HUSSAIN F K, et al. Cloud Service

[10]

PREE, MR, mitR: RGShl 5O Bk,
232, 2009, 20(5): 1337—1348.

CHEN Kang, ZHENG Wei-min. Cloud Computing:
System Instances and Current Research[J]. Journal of
Software, 2009, 20(5): 1337—1348.

BUYYA R, YEO C S, VENUGOPAL S, et al. Cloud
Computing and Emerging IT Platforms: Vision, Hype,
and Reality for Delivering Computing as the 5th Utili-
ty[J]. Future Generation Computer Systems, 2009,
25(6): 599—616.

B, KAk, ERE, . Al ——m e R
W 2 Al R RS (0], THR LA i R S8, 2010,
16(1): 1—7.

LI Bo-hu, ZHANG Lin, WANG Shi-long, et al. Cloud
Manufacturing: a New Service-oriented Networked
Manufacturing Model[J]. Computer Integrated Manu-
facturing Systems, 2010, 16(1): 1—7.

XU X. From Cloud Computing to Cloud Manufactur-
ing[J]. Robotics and Computer-Integrated Manufac-
turing, 2012, 28(1): 75—86.

REN L, ZHANG L, WANG L, et al. Cloud Manufac-
turing: Key Characteristics and Applications[J]. Inter-
national Journal of Computer Integrated Manufactur-
ing, 2014(1): 1—15.

HE W, XU L. A State-of-the-art Survey of Cloud Man-
ufacturing[J]. International Journal of Computer Inte-
grated Manufacturing, 2014, 28(3): 239—250.

SIEGEL J, PERDUE J. Cloud Services Measures for
Global Use: The Service Measurement Index (SMI)
[C]// Srii Global Conference, IEEE Computer Society,
2012: 411—415.

GARG S K, VERSTEEG S, BUYYA R. A Framework for
Ranking of Cloud Computing Services[J]. Future Genera-
tion Computer Systems, 2013, 29(4): 1012— 1023.

EIOL K, M. FE TR S AR 15 A A 2 i R
5 VP SRR TR ] THEHLAE S E R 4L, 2014,
20(1): 207—214.

DONG Yuan-fa, GUO Gang. Evaluation and Selection
Approach for Cloud Manufacturing Service Based on
Template and Global Trust Degree[J]. Computer Inte-

[12]

[13]

[14]

[15]

[16]

Selection: State-of-the-art and Future Research Direc-
tions[J]. Journal of Network & Computer Applications,
2014, 45(10): 134—150.

GOVINDAN K, RAJENDRAN S, SARKIS J, et al.
Multi Criteria Decision Making Approaches for Green
Supplier Evaluation and Selection: a Literature Re-
view[J]. Journal of Cleaner Production, 2015(8):
66—83.

R, H B, PNVEE. R AP AUE 1 = IR 55 R0 R
PEHE[D]. THEHLAE R R4, 2015, 21(8): 2240—
2243.

FU Chao, XIAO Ming, SUN Chao-ping. Selection of
Cloud Service Providers Considering Fair Weights[J].
Computer Integrated Manufacturing Systems, 2015,
21(8): 2240—2248.

LLER M F. Original Contribution: A Scaled Conjugate
Gradient Algorithm for Fast Supervised Learning[J].
Neural Networks, 1993, 6(4): 525—533.

PEDRYCZ W, SONG M. Analytic Hierarchy Process
(AHP) in Group Decision Making and Its Optimization
with an Allocation of Information Granularity[J]. IEEE
Transactions on Fuzzy Systems, 2011, 19(3): 527—
539.

KRB, XM, T O i B 2 o B ik i
T AT SESE S EC[0]. P EALBC TR, 2011, 22(24):
2923—2927.

ZHU De-xin, LIU Hong-zhao. Reliability Allocation of
High Speed Motorized Spindle Based on Improved
Fuzzy AHP Method[J]. China Mechanical Engineering,
2011, 22(24): 2923—2927.

BE, TEL BTGl CRITIC-CPM R Sl
ML), B F 5RE ARG B, 2012, 33(2):
17—21.

CAsO Wei, WANG Ying. The Improved CRITIC-CPM
Evaluation Model in Science and Technological
Awards[J]. Science of Science & Management of S&T,
2012, 33(2): 17—21.

WANG J W, CHENG C H, HUANG K C. Fuzzy Hie-
rarchical TOPSIS for Supplier Selection[J]. Applied
Soft Computing, 2009, 9(1): 377—386.



