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A Big Data Integrity Checking Protocol for Cloud
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Abstract; With the emergence of cloud computing,a new developing direction of the computer has been pointed out. But there are still
some security problems restricting the development of cloud computing,one of the most important which is data integrity checking. The
current known protocols for data integrity checking are not suitable for big data which are so large and complex that it becomes difficult
to check their integrity. In this paper,a new data integrity checking protocol for big data in the cloud storage is proposed,by improving
Juel’ s protocol in which it only allows the data detection within limited times and bringing in the technology of erasure code to elevate

the data’ s restorability significantly. By theoretical analysis, the protocol proposed is proved to have obvious advantages in data compu-
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ting and memory space of the users.

Key words:cloud computing ;big data;data integrity checking

0 51 &

Wi 2 PR 0 R R, SR A
BB AT E, Hoh, 235 BOR ) A
AR AR ol TR AE 25 55 0 AR i) B
K BT LL 2R O () A e A — RS AR R ST
(OB AT SRIE AR R 25 0 (B A IR 55 B
W TR 45 R T 25 S 2 o T 1
LA,

DA FI R 5 R e 340 76, 006 D) RIS ik A KB

K EHEA.2013-11-11 f&E B H#3.2014-02-17

AR, e R BT 530 x T i 55 45 SR o i B R
Mt AR TE RS A AR . A TTAY A3 2D 5
FBIAT A WA S8 R AR | X 28R SR, AT
AT 20 Az 4 3 2005 8 . MM SC Bt i s
B IR, X TR N RO 2 A R
I, B R DA 368 R B3k F) s 0 2 % B A A
1R, A oA FH R 3 s — A 9 T e 22 2 S B
Bt i g HACRIEAR IR . R, R A i
ol oA PR P IR SR AT — E 22 Y

[0 2& H R A 18] :2014-07-17

HETH  FEEARB A4 H (61173187,61173188 ) ; 24 H R BL#H: 4 (11040606M141 ) 5 % #4241+ BB IS 3h 4 2 39 H

(33190187 ) ; UK 2F“ 15 8 %47 #HirE I H (17110099 )

EZ BN Kb (1987-) 35 RO BUL2E WFFE 5 1) 9 OR3P B AARY 22 05 M TR i e Tl B0, W50 7 ) h R B i 5 % 42

2T,

28 HH Rt 3k - hitp : //www. enki. net/kems/detail/61. 1450. TP. 20140717. 1229. 030. html



9 1

KA 5t 25— IR ) 25 B RRC S8 B PR AGI P - 69 -

B o0 B MR I R L= 7E 2004 4F H Lillibridge
UV IE HAE R4 B Deswarte S F4 1 T — A AR
B EMY "', Naor 1 Rothblum'® 7 2005 4F 42 H T 3T
MAC HJ# I 33 . Filho'” FI Ateniese 25 A" 73 5l 7E
2006 42007 4EHE T B T RS 1 50 B M A DU
Jr%& ., 2008 4F- Shacham 46 A $2 i 15 F BLS (9 kil
" TE4E, Sebe %5 A Xt Filho B9 7 R #EAT T 1K
vk, BT, Zhu %5 A$2 T IPDP B 3T JLAE
B AL FRN2EF AR PN, 910, 3T 1 n) 42 1
BRI B TR A BRUE DML (R X S P
W, R KRB A b PR A S AR AT 2K

Bl % 30 & &, PC HLAI PDA (45 2 ) 4B
W R = R 55 B 28 i B 2%, ANTE 48 KA 1 3% W5
B BANFIRZAT S5 R AT R R R P
SRZ— o DRI /B 0 e P A I s 6T FH P i A B
FEUR (TR BEUR AFAETEUR 284 S0 A ) 019 i TR R
B A€y Rl ISV 3y

Gt KB Y S 55 776 , 2007 4F Juels % AP
T — AT my e (B S A R I M, SR
Z MU REIEA T BRI, ELAG I YR 5 < i 7 A
B duE . BAN, P AT A GRS R R
PRFE AN B, DA R B 5 . 2011 4F Sravan Ku-
mar R il Ashutosh Saxena''®? % Juels 1 PH 10 T 2k
PE, FEEAT PR SE R b 3 1 S A 2T
F2 7 (A R A 5CME, B W ™ AN P2 X 7
S E Y (TP U /A= W 5, Vg o D [ B Bl Pl ]
A7 A3 A AR i A A B KRR ol A b A
RN O(n) BEARE] O(1) . BRI, 76 Lk (1 P
WOH TR A BIR RS A6 ) AT SR A A 3
itk

SCHR[ 17 7% 3 JUAF 9 505 56 7 M A 0 480 A O
ST, S B AP CH (N SCRR[8-9,18])
Juels FPIMSL B0 2k 138 17 H 40 LU 341G, X6F 19 46 77 i |
L E (HHE LA PDA) B9 E R AR AR , T3S
B KRB AL B RNAG 56

BT, SCh E X Juels P LIEAT T ek, il i
W ALA A FIEL ARG 1) A A5 ARG I V8 DA A B Tk
PETF R TCRR KB, Bl 25 R 55 4 JC 15 I 1 < Wi 4 HE )
OBt v i 7 B R BRI 2 . Juels Y B 1802 38 2o XF
SR 0 B0 R AT 2 R g A, T B ML RRTE A
CUGEET R P I R e A SIS HOI R0 SRR A R Y
V7B I S B, T X Y R O Y X ) e
Bl SE 8k, 5% Tuels B AYZrHe AR 3 1 %o #
P o, A A B A 3 A ) B mg T R A
I, Bk 2 MR S5 # AL e B BE . 5 ULIRIE, 51 A
SCHRL 16 ] Hroxsh W 5™ 1) 47 it 07 & 047 it 2500 1 4k 2

7 3 AR R T A 1 B i S R T il
T TR B (L A 6 W I T B
SISMR AL R S BB W S T RE

1 EIHIHR

P AR 3 s IR 55 A A I, AR T
BN YW AE i B ) S0 S8 1, RIVFE A 1) 250 2 45 1
F) 7RSS A 0 0 T A T A A e o 4 R
JITRE T B B, — e, PR AR T, W
BEXF A BRI AT — R ARSI b B DA S S
X RUCHE SE B AR IN 1P A O 8 1 e i B
BUR WA —E BRI LR T . Xt EA B
P T Z R BRI M 2B AR
ZHRIBA T EREE A T R X e P A
BTN 2o A AR XS 1 5 U 32 B A4 FH P 8

SCHRAR T — TS S R Y 5E A Ty
% TEFEM P, 2507 A SR A # = A
fitt R 55 , WA AT RTAE 28 =7

PSRRI .

e AP A — XA PK,SK, Bl E2
A5 WA W B . T B B AN RICH ARG A B

1) TAL Y B

(1) 7r Bk 2. { P il 1A 5K Gen () — (K, k)
K, ko Kk SRR o LA k 28 X R
W F AR & Ak . E(F) — F . B
F 53 n e 3R AN HEAR 8 5 5880 53 1 m

m

TR

a, ee a

(2) “WEER” B A2 J0: W) T R R o), I A E
SCOS A 1A BEAILE AE 4 AW I 1 40 5 R
AK i) — (K K K ) o XHK
TR w NEETBAAME, B N TRENEA
e K, HFHRAE XA (K, ,i),K .

p) EW — A KN p WS, S

r—ﬁl—fﬁwm@aﬁﬁgéﬁ%iﬁmm
en(a;) +1*p

@, p MIREBHEM A HEBE (1= 2) ,len(a,) %
FER o, 1
XEFEARE A E A SO M) X BN
T
HARWHE K, =H(D[SGH 1K, Iilljl
l)mod(len(a;j)) JHAID A4, S L) RAABEL
BeR%L, len(au.) +1l*xp = len(a;j) , B B BUE A
MR R R RN, XE H'(-) = H(-) , H(+) =



- 70 - HRHLE AR S LR

%24 %

H(H'( ) e, HC) =H(HT' () JHA H() g
PRAL %F?”Bﬁiﬂ@i‘llﬁfﬁK L KL

i,j,w

K TR BRI F IR (K, K,
K.,)o 755 X S, = front [H (ID || S(i,
DIK, il ] b eh% front () & SLCAELO/1
o RT p AL E . B IRAE A S M) WD
T R | ,,,.‘,,l,len(a,-,-) bo %BTJ:,/A\ﬁf(KW, i,
D MfK,,,i,j,K, ., p) ATEAATTF AHH PR A S
2 P R R AE o
(3) “ MR BOA A AR I i R f(K
B0 LK, i K, p) IR K, S, %t a,
B AN < I R (O ¥ el U A i NG 122294 D
T A4 A —>“ I i %B’%ﬁﬁ%ﬂ%kf“ KA, N
T K, BTG 1] A4 L B AR AL B H g AT Ab
3 BISS w0 ASKR 0 B AR K, =K,

+ (w -

D) #p L we [1,2,-,0] . BB K, BEAT LA T4
DMIRAET . KI5 AT LRI AR K, AT 1%

XA @y BEAT BB, AT insert (a, K, .S« ) —

RAKEM =] - | X
insert (a,k,s) FARTERIE a BIHE k 0540 AL s

(4) 3 & lpnm = En (K, ,l,p,n,m,len(a,),
HK, [Llplinlm]|len(a,))) ,JT/H Ipnm [ 7E M
Je— R e 2= IR 55 e h o A7 1pnm 2R T
PRASFRESEA BN, X £, () RRAH
Rk e PO A i i s 2 AL B SK.

2) B ASI BB

(1) SR HIA% 58 i P —mig 1 5 =X, F P 8 S 1) iR
%t AR BT oK

(2) M55 e B AG: 50 48 oR 5, 57 B 963 Y - B
Oy A A AR MUAR R Y /NEAE Tpnm, B Ipnm
= Ew (K, ,l,p,n,m,len(a, ), H(K
len(a;))) o

(3) F il 1AL 4 SK i %5 1pnm , 153 21 JT 75 19 &
FRL % S 1K, Lp,n,m,len(ay) |, 2E T35
[ I LlplinllmlenCa,) | B M A fH H(K,,
|| l || plnllmlllen(a,)) ,JFR 5 M Ipnm fif 5 3k

T3S A (ETEAT LU, B DRSO 2 A B L

(4) P random(n,m,r) PRECGTE r XTBEHL
BAAT=[0i),ouy) s, () 1 e, m BA
n<m E’]?&% ﬁﬁfliﬁiﬂ/]l E ﬁ i<j ki < n, <m
HICE, r BB P ARG B B 0BRSS ] 78
M WA R AR RO 7T LA K r A91H
(BEALRIN » PR RS2 860 ) . Rz, R A 1 i 2%

a

Im

azo K

Il p il mll

ARZS— M an PDA B34 98 B )G B, D0 AT DA/ )s -
ME, HeE M AARAK,,ij,0) ERK,,, 4k
HEK,, =K, +(w-1)=p FJFHFWH r a, h
JITA W A

(5) R 2h 11 77 2% 00 o 5 2L K I 454k X
B, WA A K N len(ay) /1, il X H
FU7 B i g, 4k — A I GR I E s B4k
PNLE e, A1 PR ) AL 1 S8 B BB 2 < i 27 1
PR AR, B R — B, 5“5 17 3h 250
e s ATy AR TO ik HR 38 248 28 19 B R, < % 2P
K45, BRI L TR o S48k, BIgeit Mol
RO B B KA, 75 ZEXT T 1 A R I RN 28 1k o7 R A T
GYHT. BT AL E BN E M B RS Y
“U LS AT BRI N R SRR, HAER Y Uﬁﬁ”ﬁTﬁE%
— A ECE B T LA K B B g T
R ANGERE B 5 IR/ + 58 B I I S B = ﬁ/\“iﬁﬁ\
IR/ TSR W S AE — DB R h i 2
A Eﬂﬂﬂ@ 1 PERE TS, HLAT UK 247 171 0 45 ' T 11

SERENEEE B0, BT DA ok R B 0N
EI’J MR AR BT B AT T B A I
L

@] IS RTAT “ 2% B R I6 A AR K, H 1
K ERE, s EXRES K, , K, +p]
PR, B s ZEMS EE PR (ANEL 1 L2 BTN L iE ST FE
DX I P AN AR AR O B K, TR AR w( T hR w #oR
M2 a, THYEE w ANIHE) iE K w, o Y s REZES
PIES B s ANFEMSEE PR (aniE 1 9 3,4 iR ), T4k s
JFEEENK,,, iEHNw, .

QX FLATNL B e, T0IE e JE7E M 5 P FF ol 34 4h
WA 1R ), B0 R B e F K, (R T e
HAl e ZMlfH/NY K, ) KT w Hw, .

@w, —w, H’Jﬁ&(ﬁﬂﬂ?@@ PN I SRR (AR a4
RSN ED) |

7] EI&EEI’JIEWF ML ILIE 1,

S 2 e
:I:-:+:| :[:-4:]:—:
(a) (b)
Bl FaA"iEHEL
(6) MBS H ARG B s, LA E e, L
KFBRG MBI S EA T=[(i,.5,), (iy.))
(0,0, ] RIESG IS4 . ISs 28 BREER AR [ A



9 1

KA 5t 25— IR ) 25 B RRC S8 B PR AGI P <71 -

SR BV 1 o B ) 1% s (5150 e i
PSR BRI (1,) Rk,

(7) PR 61 17 KB (5,0) AR AK, 0
D) FUF Ky sinf Ky op) ST 5 ] e i 2 ] 9645
B ORST S, RFG e 0 08 52 (8, X R 95 1
FPSCAR AT DU IE L, A0V A0 5 A ),
R 54 1

2 ISR

T2 IR 55 i % 5 (14 0 B PR RS2 38 3 A 0T
RETING R I AE 23 (RG] 2 IR 55 4 e U2 BR AN 19
DLz R 55 25 A7t 25 1) 4 BT 330 119 ot il b S (A5
o

IDRARCS

FIFL A BIRSCARRL, £ AL BB B v | e R F A 2 %o
S B A B A KB B g b, HOR, E 8B
BORTHAI BB ey A IR i AR Y
WADLLE o XA W 5% SORE N 4 A T
T EPAT— R A R TR R TR EE il IR
AT, 5 Juels PR BEAILAE B IS AH T, SCrp
PP S 2 T A R R AR R T, —
Jr R 2 T P R A T A S (A ELAR A A
AL, 53— 5 T SRR T S TR D B B ) e ARE AT
AT — /NS T 2 A T SRR i T ) 32 AR
VLA R B T .

T T A3 ARSI o B RN s S A TR A

HF.

(1) K B 38 1pnm A4 P4 75 B,
R RIS A TR — IR

(2) random(n,m,r) J&=—" S HW HEHVLE %,
b, m SRR $ A B i<n, m<j, 150 30 %F A= 1% A4 Bl AL
BEAT mod n Al mod m I, AR 2r D BEFLEL,

s 2 BEAT il 1 L

m 8, RIEEMAEUE N — XS . BT AR AT
r RBEHLEC TR

(3) (K, ,i,j,0) 2~ FZIBT R LR Ay
R(+) (flan SHA-1),

(OHTETH (K, ,i,5,0) RTRIRE Qs 158 1
S(K, . i.,K,p) o

(5) FeZ BRI A r BBl | BT DA 225
UK iy, 1) B r ORISR h () B r o LR,

(6) HAthiza 5, B an e 11 ¥ sl M6 B i i o it

IR 55 v« RS B IR (s5,e,i,)) fERIBUE, RAsE
HAbgisMTE

2)iEfE

TR B Bz, A 10 B AU AN 75 B AL i — A
FT A8 B - x £ bits, 35X B 1 R DK I
len(a;j)/l o

3) fEfiti e

(1) A 0 B PR 7 fith o < H P 5 AP K Lp o
m\len(aijl) (sye) LR & “ I B9 9% 5 (0,7, w) .
BAE 17 RN A KN p e K, R
len(aij,) DN SR,

(2) VI 5 BEAF it 1 B5CHIE < X PR 2 41 kA —
X FhE] PKSK,

4) AW P A

W L PSRN A 138 408 75 U G A T H AL
T A 118 336 7 A BR800 F A 10y 0 e ot Al B
B A HEATAIN X by =X LG A R A
FEX AR WG e R EE M, L AT
AT b 25 R 3R 1 FroR . S T ER U] Y L AR
SV M, B HHE o B B R 0, KK &, B
HHIH 0 DY, BB B RANE «,,
ANECR o, KA HECH &, B 0T KR

FECT BRI EAT mod n T MECFARIEAT mod &, /x, .
A1 g%
Bl LioRllIb/ € Wil o Tt (A )
Juels AR Xy X Xy FEER oy DB I 5 AR 45 Xy X X3 X1
Shacham ToRRIK xp xas(1 < x5 <)y WERIRGU A e EARAE PN OSSR o F s
YRAA B SFINS “ 0 107 IR 8 — X854 PKSK IR B 2 %
S TR Xy X %,/%, X3 X Xy = o 5 4 TR Jon 25 4%

XL

Pk

M Al LU, SCH R CHT Shacham 19 B0
YT LASE BT R UK A A

Fyc, ME TR AT LA Y Juels ) PR RT 244 4
x, IS T Shacham AP ZE AL «, 4S8 Desfe
Ph—ABEHLEUS G AT, B Y om, o SCH BN 2
s 2R x, A RN S PR R

17 /N2 R AR HRBSE T i < i 527 AN B e 1, 24
Lo BRI O A RN T D E TR R S AR
HARNE A Bl 28 . DLEOIE 43 BS99 K/l 10 MB,
SR 1024 AN B B, A Hh AR ISR 1R/
16 B, Ak 64, K A HECH 10 S ], i B
B 10 2 6T T B3R 1) 0 3 P ARG DU ARE A ) i JBOAS T g



-72- HRHLE AR S LR

%24 %

PR AR 0 LU IR K, BT LLIE$E 10 A Ry 8] i 47
VAR [R] I  451) 5 v K540 ) B R AT TR, 1
AT A 4910~ AT DA H SCHb Bl asl i TR 2 1 600 kB, T
Shacham B8 (13 TR e D 8 4, x 10 MB, H x; e
[1,101

T B Juels BYTHE & B/, T R S
JEA—F RIAT ; Shacham A PM H, F 2 AR EZ I
Y om, MY om,  HH AR v, 0, FBERL
B, o8 a XERRRRIE(E , SCR PR EEI TR R T
x, Xy RIS A iz RN WA B Lu X, mT LA S i
WAETHH & | I Shacham PR i3 2/, [AlRE
A T B B8 R 451, Shacham #1158k 10 ¥R 10
MB 3] A K e B 3R 325 5 T SCHh P U B2 640 K
AT (U b T 5 Y /N B H iy A L, JE A e ds
M AE) o

TEA H A e, SCrP B SCRT Shacham (4 BiRSCHS H
T BLATAE— L S50, 1T Juels B PIM2s bl 5 B B2 1) 43
KM R,

A Y RHCHE 1) R 53 S — BB 45 1 1] Fr) 384 Aim
T HE 0 R, LE AR T 2% i sf X Y I0 SR AF AR AT
Xof T R A (07 A 2 o G 3 B 40 1) o0 B AN
JIT LA G i RN 2 B AR A Y R 2 e v Oy T TE A —
FOBEIE (S 1 PR IIE BT IR AY AT 1R 2P ok 28 T AR 2 1
1

Wk LB A AEREOTES R A, DL RAs
TP UL, SO BIMSTE ARl AR T3 DL R A
MO EAE BF I, XTI 8, i B
F 38 B N 55 0 A pRUER Y A2 B 6T H R TR RE
TR B A R BRI T AT Y

3 HRiE

ST Tuels PRSI HT , X0 AN fil 7 O () e
PEAT T O, ST M AEAE TE 25 IR 55 8 3t K B 5 4
A B T B A N , BPVRG: 0 R 5% < i " e g R
T LI T A H A R A < S R AR
(L8 IR T AHAEREITRY . A0, Al MR AR T
I 5% o RO B T RE L 2% 7 % T AR A
T IRBCHR 1) 56 S G, i L TR ) 2 4%
T LATE T 200l 3 A58 0 55 0 4¢3 S BB
SEREVERGIN A J5 25 5% 3 B ) S i phe K £
W52 D A TN 2 4 S R B & %

SE ik
(1] EEE, 5k Mk % SR ZEMR[I]. K2R,
2011,22(1) :71-83.

(2] # @& EEA,E 8,5 ZHHEZ RSN RESR[T]. /D

[10]

[16]

[17]

[18]

[19]

RIRFFEHL R 55,2012 ,33(3) :472-479.

O, Eae BEIR, S JEA OB PRI DR S R
(7] 3 F5EHLA4R ,2011,34(10) 11741 -1752.

Lillibridge M, Elnikety S, Birrell A,et al. A cooperative internet
backup scheme [ C ]//Proceedings of the annual conference on
USENIX. Berkeley, CA, USA: USENIX Association, 2004 ;29 —
41.

Deswarte Y, Quisquater J J, Saidance A. Remote integrity chec-
king[ C]//Proc of the sixth working conference on integrity and
internal control in information systems. Netherlands ; Kluwer Aca-
demic Publishers,2004 :1-11.

Naor M, Rothblum G N. The complexity of online memory chec-
king[ C]//Proceedings of the 46th annual IEEE symposium on
foundations of computer science. Washington, DC, USA . IEEE
Computer Society,2005 :573-584.

Filho D L G, Barreto P S L M. Demonstrating data possession
and uncheatable data transfer[ R]. [s. 1. ]:[s.n. ],2006.
Ateniese G,Burns R, Curtmola R, et al. Provable data possession
at untrusted stores [ C |//Proceedings of the 14th ACM confer-
ence on computer and communications security. New York,NY,
USA:ACM,2007 :598-609.

Shacham H, Waters B. Compact proofs of retrievability[ C]//
Proceedings of the 14th international conference on the theory
and application of cryptology and information security ; advances
in cryptology. Berlin: Springer,2008 :90-107.

Sebe F, Domingo-Ferrer J, Martinez—Balleste A, et al. Efficient
remote data possession checking in critical information infrastruc-
tures[ J]. IEEE Trans on Knowledge and Data Engineering,
2008,20(8) :1034-1038.

Zhu Y, Wang H, Hu Z. Cooperative provable data possession
[R].[s.L ]:[s.n. ],2010.

MREE LB B A S TAT MR S R AR ) 4
BRI 7] i 5224 ,2012,33(3) :59-66.

FIE K. = TR A 0 5 R M A AR R [T ] LT
582 ,2012,34(4) :167-170.

BR R LR, B RGBS U BUIR T ] B,
2009,20(5) :1337-1348.

Juels A, Kaliski J B S. Proofs of retrievability for large files
[ C]//Proceedings of the 14th ACM conference on computer and
communications security. New York,NY,USA:ACM,2007 .584
-597.

Kumar R S, Saxena A. Data integrity proofs in cloud storage
[ C]//Proc of third international conference on communication
systems and networks. Bangalore ; IEEE 2011 ;1-4.

Yang Kan, Jia Xiaohua. Data storage auditing service in cloud
computing ; challenges, methods and opportunities [ J ]. World
Wide Web,2012,15(4) :409-428.

Wang Cong, Wang Qian, Ren Kui. Privacy - preserving public
auditing for data storage security in cloud computing[ C]//Pro-
ceedings of the 29th conference on information communications.
Piscataway ,NJ, USA ;. IEEE Press,2010:525-533.

HEH AR AR, P2P R AAF BT T [ T]. #fF 24412, 2007, 18
(6):1379-1399.



—FHE 0 R KBRS R B i IEEEIEL . N

{E#: githst,  JHSCEk, A4, ZHANG Ye-chi, ZHOU Wen—qin, SHI Run-hua

== e ZRORY IHA RS E S A BE W E AR, LR A8 230039; ZHURY THEML
B HERER, 28 A8 230601

BEE bR 5 R RlsTIC]

LN 44 Computer Technology and Development

o, B0 2014 (9)

A CHEHE: http://d. g. wanfangdata. com. cn/Periodical wjfz201409015. aspx



http://d.g.wanfangdata.com.cn/Periodical_wjfz201409015.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%b9%9f%e5%bc%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%96%87%e9%92%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%9f%b3%e6%b6%a6%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Ye-chi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Wen-qin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHI+Run-hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%ae%89%e5%be%bd%e5%a4%a7%e5%ad%a6+%e8%ae%a1%e7%ae%97%e6%99%ba%e8%83%bd%e4%b8%8e%e4%bf%a1%e5%8f%b7%e5%a4%84%e7%90%86%e6%95%99%e8%82%b2%e9%83%a8%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%ef%bc%8c%e5%ae%89%e5%be%bd+%e5%90%88%e8%82%a5+230039%3b+%e5%ae%89%e5%be%bd%e5%a4%a7%e5%ad%a6+%e8%ae%a1%e7%ae%97%e6%9c%ba%e7%a7%91%e5%ad%a6%e4%b8%8e%e6%8a%80%e6%9c%af%e5%ad%a6%e9%99%a2%ef%bc%8c%e5%ae%89%e5%be%bd+%e5%90%88%e8%82%a5+230601%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%ae%89%e5%be%bd%e5%a4%a7%e5%ad%a6+%e8%ae%a1%e7%ae%97%e6%99%ba%e8%83%bd%e4%b8%8e%e4%bf%a1%e5%8f%b7%e5%a4%84%e7%90%86%e6%95%99%e8%82%b2%e9%83%a8%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%ef%bc%8c%e5%ae%89%e5%be%bd+%e5%90%88%e8%82%a5+230039%3b+%e5%ae%89%e5%be%bd%e5%a4%a7%e5%ad%a6+%e8%ae%a1%e7%ae%97%e6%9c%ba%e7%a7%91%e5%ad%a6%e4%b8%8e%e6%8a%80%e6%9c%af%e5%ad%a6%e9%99%a2%ef%bc%8c%e5%ae%89%e5%be%bd+%e5%90%88%e8%82%a5+230601%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://d.g.wanfangdata.com.cn/Periodical_wjfz201409015.aspx

