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Abstract  Data opening and sharing is the source power for driving the development of data-related
industries. However, the typical data sharing model available at present, e. g. , data market, in
which data providers upload their data to a centralized repository and data demanders download
their requested data to carry out analysis, has the following flaws: (1) As only considering the
frequency of keyword in each dataset (or dataset name), the keyword-based dataset retrieval
method, which widely used nowadays, cannot efficiently find the linkable datasets. (2) Being
lack of transparency in the process of data transactions, the current data trading model does not
take full account of detecting the transaction collusion or other frauds among the involved parties.

(3) The data owners lose the power of controlling their own data, which causes no guarantee of
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data ownership and data security. We found out that these problems exposed in the process of
data sharing could be attributed to three factors: linkable dataset discovery, data transaction
management, computing security and output security. For the purpose of solving them efficiently
and effectively, we proposed a novel blockchain-based decentralization data sharing model, which
characterized by followings: (1) It was inspired by restoring data providers greater control over
their own data by means of DataSpace (DS). (2) The computation or analysis was completed
confidentially among the data providers, instead of in the data demanders, or in the third parties,
as the latter two needed to download data into their own spaces which become the source of
privacy leak. (3) It obtained computing datasets or tasks through domain indexing and interface
mechanisms, and controlled user behavior and data flow by the blockchain technology. Concretely,
in this paper, we first introduced the basic conception of the decentralized data sharing model
based on the analysis of the traditional data sharing model. Then, we showed the hierarchical
structure diagram of decentralized data sharing model, which included interface, transaction,
index, and data layers. Finally, we analyzed the related technologies and implementation details
of each layer respectively: In the interface layer, we obtained computing datasets through domain
searching mechanism, and compiled the computation contract according to the requirements of the
data demanders. In the index layer, we extracted multi-aspect metadata information from the
shared dataset, and had the consensus nodes set up domain index to search linkable datasets
efficiently. In the transaction layer, with the help of consensus mechanism, we implemented data
transaction based on blockchain to achieve transparency and to prevent conspiracy. In the data
layer, we introduced the computation contract, which assembled the secure multi-party computation
and differential privacy. to ensure the computation and output privacy of the data providers. The
experimental results show that the domain index mechanism proposed in this paper increases the
And the modified

which combines time and transaction block number, takes both low

average precision by 22% without substantially reducing the recall rate.
consensus mechanism,
trading frequency and high trading frequency into account. At the same time, on the premise of
ensuring data security, comparing with the encryption method, our method saves the processing
time of nearly 6s.
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5 sS4 N,

Ne={A,D,P,I.C} (6)

Horb A FORIZ SRk BDER A A A 4L i X B
BB B AR B D 3R T S L B 4
Xof T LAl 52 519 R B T SR R D AT DL S
P FRAT S BUE AR B Cln B A 4 15 B85 s T %
ANIZT FRF R R TG B C X5 f53 ) (AR
L) il 4.

4 BEEXKK

4.1 ®BORE

F2 12 F BB RAE E 0 A= R SR AR 1R
ToRIME RS 4.

(1) T3 550 B2 19 28 i

BRS04 R 2Bl B 3h ) & R gt
PR DG SRS A2 B AR B 5 S AR S e M i A
P DL R B A 2R B =R A L S R, o
SR KA R T e g A B A i e AR AL
FHFZA S DA (5] e 45 Bt 4% 3] | gy n) 51 25 9 S5 58
. Z 5 Bt e 2R 7 AR T SR 6 S AR E AT 8 R BB
W0, IF S R — 2 Y S AR 8 R {F R TR A ) . R
AR R E T IR R RS W 4. 2 75
74 3] o 2 A5 4 AR . TP 3 2ok Do) A i 228 A 4 T Mk (0T
ARG B PR R BEOR A H br B 4 CRPIH3 4k
8. Hor S e i e DA R A i B4 4R 1 2
BURTERE 75 K B TR 2 UG8 KK 1 i 72
WE S ke 2k T 45 38 41

———_— R
/
A /
T — 2
l @ U | oo
N — -
- ————

Hude)m?

Bl 5 TH R RO AR AR i

R URPS NI N KRS - S NP S i A TR

(KZHED LAE CRgESNT) 5k B (/CT
K IFICT ) FE T #

I B AR AR B R B N TR By HE
A% G B R] CRID 2440 4,45

FE L LF

SR A S AT AT AN R B R B A AR e A ]
REEL A 7 A4 ID PRSI AR AR VIRAR ID L TR IR
SIS TA] 27 2R VB GR A7) H 45,

KEA AR . ANIDVEA VT
(I

O WIEHZMHHET S BCOESF B IR H R4l 48 m ).
https: //www. gzdata. com. cn/c69/20170714/11963. html

@ AR BUE T A RE E AL B wE S50 R X S
BT A I HAL I SR 4.
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XPSEAR“ S 7 AR 2 A T PR AT LA
S EL 25 P KA F) AT T P TR A R R E Y R T
Chn 3= 5 J M)l N7 s 2y 2R TD B ERAR TD J A
N TD 555 3 2L 4 Bk Ay £ 37 4k

SRS R AR A P B (EL FE R G R R R S
S DC S 52 450 g 1) T (R B Top-N 3T 2B %) 2
R 1 W 5 I 4 AR 51 B A R SC BE  E BR Y
TF-IDF $ AR AN 3k LR T T 480G R B AR,
7 A4 A 3 B SR PR BB s i T A
TR R 5 A 35 TR GRS

(O BRSY

AR B Cethereum) B fE £ 24 il X 45 75 J) fiE
KA 5 - R G0 B LLOK 35 3t 57 407 X Bk 4
2. 5 4 — HAPOLR UAT U AR H 145 R AR
SOG4 4 B X —H A T LA 9 2% v 4%
R P SE B ST AL 5

WHEMERES L0 N LT PIZE: (D ARG
Yot SRIT I SR 4 5 B IH 5 5 295 (2 A R84
o FH R et 1) £ P SR 5 2. 4910 S B IE 2K Y
BV G T R IR BT A BON NI B
B AR A ISR s 5 0 25 M 3k 2 .

K2 HEEERRBEEYN

contract policy {

bytes signature;
bytes pubkey;
struct acList
{
/)R 3
}
function update()
function get()
function kill() //kill this contact

}

AR TR OR B A5 L. X AN
R,
4.2 H3IE

Shy b B R B T 3 R R n) L, AR
SRR G IHOR. Syt A FH B B 4

EX 3. .

B 4R 1Y R E JE R BUE PR R 25 R O B fn oG
FBUHE P e 1) FE B T DA B — A~ S8R 5 T 3 H(E
EARFRE, A5 DERR. E/T Q TR IR
B AR MR T Ak SCan=X () B

D={x|x€EQ} 7

Bl anxt T 2% 3 iR 1 2E 28 B R G 4 i
BufE B . R Hyperloglog™"', A {8 %] 1% %% #% 4
VEAE B, A FE student]D, lessonID. A i v] D) & 7

studentID 18 £ lessonID I, H t studentID 1
RN
D (studentID)={10001781,10000113,+-}.

R3 BELBEENBIEERER

studentID lessonID sex birthday educationLevel
10001781 12000532 1 1982/7/9 0
10000113 12000642 0 1982/3/21 2
10001318 12000968 1 1983/5/27 2
10000928 12000375 0 1983/1/29 1

o7 3o T S R £ ST LU 3 (8) s

S={(D\:Dys*.D,} (&)
EX 4 HOCBE.
XTI Q. T RS IRBE 1 72 SN = () s
t(Q.D=[QNII/IQ (9

KOH [« [ FRESHIECTAEREN T WES
FOCEMANEO. — M, Q FRAE ML, I RIREKGI
BELBEBERE ((Q. D € [0, 1] B B K, B 2 1] 14 34
T AT TRIRE o T S BBt 4 v A A 3 2 P e 1Y
SORT S D054 A T DG I O] 3 ) s
EN S HWEA.
T4 R QA T ROCHREETT IR ¢~ €
LOL 1], ABRAE T 8 R OCHK FE KT ¢ By 3 # AR
F A R KRR = (10D R
(X:1(Q.X0=t",X€ET) 10
A Z A H Y & BRI B v B 4R
ENX 6. HET.
K514 T/ hash (1 A R 51 AR E 5.
LSH f)— L 245 2 24 1) i (2 3K Ji /NG A
3 EN I D 43 8L O 443 X (band) s B4 X AL
r AT SR A B A A8 5 Jaccard AHBLEE s Z [A]
956 2 =l (LD R0
P(slbyr)=1—(1—s")" (11D)
Bt xt SR 56 B 1 3E X #% 4 . Shrivastava F1 Lit*
KT B FTHE A 7 50 Zha 2850 4R Y sk 0%
WREZ 5 Jaccard AHARLIEE s AH B2 40 A fife phe JEL i, GG
FZ4n:02) KA PR
S..(O=t/(x/q+1—1) 12
to,()=(x/q+Ds/(s+1D) (13)
Hrp 2= X1,¢=1Q|. X, QCD. .5 jlFkmi X &
B Q .
B OCHR B 5 Jaccard AHBLEE H4% 2551 A fh IE
B G oA I 25 400 AR SCHR H AN T Y i o B B
S b P B
(1) Tl kb 2 5 BE
W B F S AR S e R S YA 2
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s ot T 2 s Y BB RO AT R A R B R )
18 (R %5 JE B AA J7 181 (1 75 5K 25 ) 5 O MR ORI R
il B A TSR AE Y

X5 AE A AR » B AT R A [ s 1 (o R )
A b 38t ] RUAIAC 5% OICOF- R 23 S 388 4% ) PR AR AR
3SR s X AR S A AR B L ol R Kol R R &)
I AR R — 380 R R 4 oo Bl VR D S8 B
TESEG rh, FATHIIC T a5k 4 B 7 i JC R SR

£ 4 TRIEH
% AR
SR P4 D

FH i B AR5 5

SR T R A 0 M e —
. Hoa DTIROR g s ST

A el T BCHR {168 2 S 4R
WL BRSBTS ST T B RN 4 0 9 1

V€T HUF W (R SR 445
B B R ED L B

X SO A3 B AR

st DO ICRKED Xy e e e
ffy 6 304 %%ﬁmﬁwm@ﬁﬁ {53 1 1 1
BUTE e R X B
iR HSCRUABIRE IR s v 6 e e g
B X RS ST R TSRS 1 R
SEE IR A S 068 B

BT R G1RATEI L SUE 1 B W S e 4
A 5 R AL T SR 2 B A Y B A DR R
VYGRS AN AE A 3 ¢ NS
S5 Tffy 5 SRR X S A R A R R PR A S R A R
AL 1) 5o L5 SR T o 5 R B /M (43 XK
HXATHZBOEK.

(I ATHNL Y &/ gaes B, 1 &, T A AR 4
x/q WA E AR/ O r B, #E T B 2 (11D 7] 52 3
¢ 35 R AF FE 1) S A R R R G AL 1 s,

Bkl RyldiHak

A RER I T

DA e B O A U B B 5 Bk Y

(byr)H

il . RO H

1. ARG T AN | T 5560 g 1 28 51 48 B LX) Ry )
byr)fH.

2. PFH T Y minhash {4, 15 3 % 4 [0 # .

3. ARHE () fH R 43245 24 1] 11, T4 H hash B X R 19
i v

(2) R AL B B

FRYEF G| SR 43 A K Ay £ (Chord) 77 fif
S5 RIDRE R 5 SCPE A7 1 1 2% vh 1) 25 19 b
B BRI ik A5 0 A R 51 T Al ok 1Y ) L 3L
BRI SFEANT

A3 R 5 7 S I R E AR A2 (BR
RE I 288 5 o X S P 1 1+ BIDRS AN [] 4G =2
o). AL R o 2 A R e LSH
{EL R 45 49 5UAY hash (LRGSR R R 51 87 11
15 H: hash {EAH SR 15 s p 7

A AT 5% R AT R T ORI B
R TIE R A R — 3 AR A IR 51 A
LS B . hash 251977 20 B m AR LS R 51 SCHF Y
PRI R T RR R R AR

x5 HDOHWREHERESX

PR 45 CRS
owned_by: D AL I E &
proto: D 5 A Bp I R T
read_by: D

X BURRAE G2/ B) M 44 R

written_by: D

downstream_of: D

‘ L/ R A 715 205
upstream_of: D
kind: D B A 1Y 28 B i X
content: D BIENBERFE

4.3 RXFHE

B 5K T B ST 1 9% T AR M) 45
CEUHR B AL T B B0 5 X FF B8 45 4L 7y IR 9 A 45
JIR 55 17T AR A% AH L 1 4 B s 53 Ak S 5 & g A 8 A i
DA R S350 4 A B AR 2 P 0 PR S A B AR
B — 7 B0 B 1 28 Ty B A B PR X 38 5y WU AE
5 oy i B SR B B VEAG L E B R T RS 55
Gy (AR 18 e ORF B8R e oK O T i 2 S AN | 9%
e 5 TR S 4 4L I e AR IR B A A
LA 25 AR L Bl oA PR T A AL 4 A, B30 2
I 1) 38 i == A B AE DA — R 1 3R ORI 5 2R
YATHIAE T .

(1) 28 5y A [ 25 1)

ARG — VI F SRR AL T BG4
s i R O K& W0 22 5y oy R vk B B ode 5 A L i
FAA R s B 3R 4 7 & Wi 3c B ol B
o S s L Z 5| ST DA B BHis 1 75 U 1)
fEEPEAEHLE]. 2 F 06, BT TR sS4 450, 1
FEHAR A WL 6 .

x6 XHNEEHREEN

B Ui B
Type L5y H A
Attributes %38 5 i F A% MR
Inputs/Outputs & Gy A/ i s
Scripts 22 Gy 9 56 TiE K A%
ContributorSig o KBS
Hash %58 5 ) A H.
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(2) 2L HLHI , 1
. N PR . N trust, = ST (14)
F G058 by KA # A e A RE Ry X B 1 A I+e
XYt R PLHDR 2L A R T s S ik 4.4 BIRE

(R RISV SR FH A E (1) 22 FE FE o i 2 4 Sk O
(dBFT) , J514 3 @3 F POS(Proof of Stake, JEALIF
B B A B 2 S R BLAE A 5 T

O FIAAGE VLA » 5 b 3 35l 3 ~F P LY
AL
@ H Jr 5k v X B 8 A= B 1] B LA IR 8] S B3 457 7
R 53 VR B Ay LIS ) B 52 o i 4 B R 0 e .

SOk R U G I T g e R Y SRR AR
AR R PLER. A RS B CRLAE 38 5 PR SLLA K
LARZIITE B4 4 35 PR 17 A e 3K
o R AR A4 S R T e e L PR L RTLL SRL RS
U0l TS OSSR TR R B T AN
AR PR CAP PEBT AR L f=L(n—1)/3] %54k
AEJI.

A SCRT R BB B FE S E A B R
ik -

B2 7 S ECH N RS 50 S 0~
N—1 KR G5 I % AEBE truse B 7 HES L BUAT »
AT EAE g FER R B R R R R N A
FEA — U TT B 20 45 TR T 18 T ) 52 2 54 1) 4
RN LA v 2 p= (h—v) modn.

AT A1) 4 ) 46 58 2 Bdie DA e Aok &
2R,

(2) Fr Ay 30T A28 57 M W 42 R0 9 52 b B
i IF I SR AE N AE.

(3) Wi p FEL L ) ¢ B AR GE P S 52 5 KL
HEE B« J5 . RIERE.

(Request hsv,piblock,{block)o,) ,
Horp (block) o, FR7n 11 i p RH B LI block 1) 2%
# . Request JETHRIEHEIRE.

(4 Hoe 3y sl AE W B $2 28 5, X 32 55 19 & s 1k

PEAT B AR, AR B AR 52 b, WU Rk o oy £ 8
(Response h,v,i,{block)o;).

B F G T — 811, Response J& i W b5 .

GOEET RS 2D n— f D block)o J5
PR I A1 58 B Y IX B

(6) A 219 75 Wi 2 58 48 X B o o6 0 5 i 52
Sy NN AE R M BR  JF T 46 T —Fe 4.

R B BE ruse BTSRRI 22 55 U5 14 1E T 34
B AP i P F ORR IR sa i BB
TR e A5 IR S P IEE (D PR

AT FZVTR B 2 0 AR 55, B An o] S 8
AR AL (& 4 2 5 15D DL A R AL (22 53 g
. RGEUXRIBE MO FEMAN AT R EHE.
He P Bk g Se B, B SR ] T X R Ak S .

B EE R B (o) L% 2 Goin) L (sort)
SME R PSR R R KRB E L JEW
Fiizc B 2 s i 2 A A L B R R, LR
TR R F ) 3 45 AR Y 2 R A =X (15) L (16) TR
P T

e
Rl 'RZERZ 'Rl (15)

ZEaH:
(R, *R;) *R;=R, «+ (R, * Ry) (16)

A 28 4 22 7 VT 1) AT DL b A48 4 W 7 it
TR T A T 2 R o ) L AR S 3 X BB
A fp ol sod).

ARG — P s AR OR ||« || 20 Bl 2 2 S R0

(1) % (o)

BARE R R NG R R PR IO 2 e e A5 R
MGE Tt I PR Cange 380 e K UMD VAR
fH%). 2% 3CHk[20,40-42 ] AR SCRT A AR B3 5
Bt B RL ) % 42 2 05 SRR an Ak 2 TR,

Bk 2 P BBRAN L EL ke o

fn A« BOHR 2 SR 7 PR S 2 i g x|

R B R €,
BB - 2L FE Dy Py BB AR v T H B B R
HB,

B ) L B RL T SR (9 BE 45 R

1. P, ERLAE ELEGR S v 80I0F GRELS 8y I 5 #675)
1=0.

2. % | x =15 1,8 ¢<B,,W B,~ B, —¢ , I i
o(||3: )+ Laplace(s/e;) s Hert s %K o AYBURE s 77 ¢, >
B, 42 7% 8t B RL TG O 26 1 PR

oA IRETF Ny | i=i+1, 545 2.

Ao A T8 HTAT I || 3 13 s & IR R

Bk 2 IR R R K e TR
ST R R e T 22 0 BRFAT SR WAL T 115
(EENYPSE i 5

(2) ## (join)

B 1% 42 (data join) $5 45 AN [F) B4 4 b HL AT #H

é\

@  https://github. com/AntShares/AntShares
©@ A Byzantine Fault Tolerance Algorithm for Block Chains.
http://docs. neo. org/zh-cn/node/ consensus/ whitepaper. html
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[ CEEF I IC R G E— RN . R 74
4 7 2 S BB 10 3% 4 L RIVRR 8 3L = (I BUIR AR 45 7
Z AL DA S I A 28 1) 3 R A . 45 A SCiik[43-44 ],
ARSCVEH I B % e e R 0 R I A 3
FT 7K.

ik 3. BEEENL L.

WA« 5T SRR AE T+, FE0 B 45 1) T 451

B Y 45 A B T B (SRR A T

L AW R ATALA 1 9Bl T, R || 70 || %
ARHLELIE B S (R | PR ELS 1 T2 ).

2. 4% 7 22 1) B 5 3 =2 0 4 401 | s | 3o 456 B L 5 40 i
Bl .

3. 4 I KU B e R B | || PPN 2 3 R A | R
A (| 7, o | MR AL B 28 5 ST B 7. G S 4 B IR
W5 b7 R R i 4 R IR AR RS SRR T

Horp | | O Do BEAL BB R L 8 || s || o — i o
—E B, HIES 5205 134 7 Z [ Rk % HL .

XA TS T B4 B 4R 0 B 4 ol
B R mn, WIS L W I (8] &2 4% B R m logn.

(3) HEF (sorv)

HEFP 058 B i AR HE P, B o A3 R
WA X, X, s x,s ML R B R OR R x|,
e [ oeees e, 1] HE P B H RGO 42 BE 4 22 B9 BE 40 DR
DU iff 5 1o et ). 445 G SCHRL45-46 ], A SO 4n

BE 4 PR IS SR HERE.
ik 4. ERHET.
WA A B LS i | | OB X B A
Blxl=Mx s el D

S R x|

L. FE SR VP4 505 A A 1 R AL [ s || =2 il st
o AR T 24 7 A B LA f 1 ).

2. M Ii<j<n WA RE T =[x <
[EA R

3. HLAR A 0 | g || 3 1 e | PR L B0 3K A5 HE I 1)
#x.

R BRI 8] 5 4% B R o (n).

WA 2 W RTIR 205 T S AL TR i O 8 -1
B n) R, AR SCR X B 7 22 7 1B
HT I AE ok S2 B L R IX b $H AT 5 5006 A 856 1
“HUAR T A .

S SCHR AT ] AR S0 SCINTF i i b T I 7.

&Eﬁ% C:(Cl 5C2 50 5C,) v,H\:EF C,%%i /l\ﬂ‘%:
Z 575 W) BTG L I A T AR T R S ) A
A i = e Coed || BV s || SRy 25 430 1 s
By 7 AR PP U A DU T IE B E SR

| vi | & FURLEA o & KA R T

5 KW

AR RGO TERE  E USSR
PERE X e W) 25 Pk R M TS M.

SEHCEE S EWEMR S A L. B SRS A
25 PR ST S Bk S R AR IR B A 200 A R
1 IP ik, g ax 26§ TP kb () 08 A (L /E 4 DHT
25 [A] 7 s ID A (3 2000 4S5 50 I (H 5 LSH 4
Xof g [R)EsF L TP kAR Ry 285 | SO A7 it 44 IR 55 4 1Y)
Pl B AR b PR ES R Intel (R) Xeon (R) 2. 0GB,
W CPU; NN 2 GB; #:4E % A Ubuntu 14. 04. 5
LTS server, NAZ A5 4 4. 4. 0-31-generic. 5 &Ik
55255 W4y 4 nodel snode2, +++ ,node5, H ' noded ,
nodeb PRAFA 505 208 5 L W2 4 $e it )y s Wi
BN Z 5 J7. nodel ~3 W AE B — AT SER AT
VE B a7 oK O . e A 749 s R AR Sy IX B S 1R i ik 38

53 901 >R HI A 35 B0 4 A M L S 0 4R kAT O
B W HEAF B R 7 PR,

x7T WFHBESE

B 4E n d b r
education 283470 10 10/5 [1-4]
salary 785 6 5 [1-4]
student® 1045 30 5 [1-4]
CT slice® 53500 384 10 [1-4]

I : education, salary J& R 45 SCHK [ 245 B9 04 48 5 student, CT
slice Jg T 92 HOHG 45  KUHE 42 1 483k 25 DL AR 56 ST, S 4 n B
AR IR (¥ JC B  FE student BURAE SN T student 1D 52 Bt
Bk B CT slice "1y patent ID. F ' n Fnid %4 d R gk
B0 AR FE A 4 1 S8 (bands) - S5 S N AT L (rows).
PRI JC kAR B SOk [ 2 9 Jt i Bl 46 R R
python A= i # & H 4 4 Ceducation) FIBE W E I 4
(salary) . Jf 5 SCHRL2 ] 80 #h 45 Jm 1E — B b s
6 4F 1Y Z0H B AR 10 AR I BRI 5. 20E Buil
LRI A IDERER ID MR A 4E A o7
R Gt i A R AR IR FE AL E
I LB A A H 22 RS Gl AT b VB 2
Bl VB H /AR A H AR 10 A o i k)
RS N IDVERFR 1D g R 5. B8 4 1 e
PEALHE AN ID AR T B ik 25 ORI 2% T i 5
WA R FREG R A ICT (K ITL) 4 6 4@t JXT
AN ID JE a7 8. 25, 43 B X student, CT

@ Student performance data set. https://archive. ics. uci.
edu/ml/datasets/Student+ Performance

@ Relative location of ct slices on axial axis data set. https://
archive. ics. uci. edu/ml/datasets/Relative + location + of +
CT+slices+ on-axial+axis
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minHash LSH EnsembleP#5%t ; [X Hi# % F ethereum®
FR IHEUCT SRE5H LU IR B 205 35 05

{8 obliv-cOU KR TR SRR . SRV A 4
R
5.1 Rk

AR (WFR N B B R, recall) 45 R (WK
NG, precision) B R G| W B E ISR (5
Sh—ATEHG bR F KT 2 4 R A %) .t
R A B 5 1 T B AR B A SO R [ i 6 6
A ¢ 5 AR E T vk (RIS 48 i 00 5 7 48 %) Je LSH
ensemble " Bk B A1 Ml KA I AT T 1L 3
LZERANE 6.1 7 PR,

1.0

0.9 -+ - LSH Ensemble$i.i%
0.8

|- - ASOTIE SO |

ol
01 02 03 04 05 06 0.7 0.8 09 1.0

RIS I
B 6 QKRS MR
1.00
0.951 — HEAELR
- -+ LSH Ensemble& 2
0.90 S RITE
0.85}
L
[E0.75}
oot
0.65
0.60 |
0.55}
0

S —
0.1 02 03 04 05 06 0.7 08 09 1.0
REKBERE

Bl 7 SeBEpEE S A lE

5.2 YRR

HE B R R K 22 A X R I 4% ) 2 BR A A0
Fb A T 0 LR e B R 24 O B 10 43— B ZEH R
CAn b 25 02 1 MB) —E YIS B0 T+ H Bl 7 ke
FE T BN [A] PN AE 5 A0 B0 52 5 K0 T S B
JE R R 2R G0 1Y) S IR I 4 0 K R ) P R
£ dBFT ARGk v, i [] [A] B 20 B BR 28 5 %0 v LA
T PO 25 5 g BOHT 5 s B B AR O

H1 T 7E A [ I B 14 52 B WA (e BE AL L 52 56
b 452 B — K ot Internet 37 i) £ 48 31 0 OB 52 5
PSR, I RE BRI S B w=50, T A
Bon="5, 00 KRR /NTE— K P i 22 (KA, 45
i 8 iR,

900

800 |

(=2} ~
o (=)
(=} (=}

X E KN /Bytes
=
o

400
300+
200, 5 10 15 20
i []
B 8 — K X He K /N AR £k KA

NI 8 W] LA Y 16 38 5y 15 B AR ) g €, LA A i)
(i) g8 = Ay fie 1 DX B AR 7 & 24 28 5 o 2 v PR R, D 1A
X B B0V S 0 X Bk s o 7T D0 7 LR 5300 o
2 gy X HER B BRI o AT DA v e 0 B A2 B AR
5.3 itEMHRE

F2 M AE [ S5 B RA PR PR B30 b B A H
AR RIPERE L BIIE 47 I 8] 5 85040 4 /i OG &R O IR
HINEW A €1 S B0 N T NN R € B & T NN
GeFH0 43 Bk 300, 1000, 10000, 100000, 200 000.
I SCHRES . 52 TRy % Jr S AT X be, A5 R an il 9
FiR.

ol SCHR(8,52 /N 77 &
S ROT
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, 30} _
E 25 o
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N ~
Mgl -
o T
]
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https://ekzhu. github. io/datasketch/Ishensemble. html
https://github. com/ethereum/go-ethereum
https://github. com/samee/obliv-c

http://shcci. eastday. com/c/20160202/ula9207794. html
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JE )53l 7 o 2 O A B S SRR AR Sy — F 4
(0 B0H 06 7= A BT B A RO A P T B A AU
B BRRAOR AP DL R B & R B A A B B o
THAF. DX HCEEF AR AR A SCrb i B R BLAE LR LA
Jr (D KRG A F 55 A BREAE R 3E 5 B —
THRFSAEZ I (LR LG E LI G
20 77 XA UE 1F B R aT BT R S BT B i
(3) M B it ) dBFT by 550 3 o A= BRI B 3 4L
i BRI T R IRIR e & T R G S S0 A
RE 775 (4) R e 20 R B2 90 b B a3 R ke
KR B FA K i A A 0] 5 (5) flf itk T %4 2 A
w4 P AN [ A R B - LE S R R A S 5 O i S T
BRI LT AS BB 42 fE A 1 M K B il H 53 11
B2 A T AN O FH P 1] P S04 18 B 52 ) i A O HL 3%
S S5 5R 5 (6) Mgk PR SCHE R 110 (5 T R ) i 45
6.2 FKFKBE

MR ACR TR M AT R TS R AR R
55, QB PE AR D T SEBR T SR PRy )L O & b 2 B
H— BB G, BT — 25 T AT ST — 2 [n] g 8
4

(D 3y etk

RG H AL S =PI A 5, RV R RS
FEFNHEY . AR K 2 1T B3 0] AT DL UH 45 Sk ik = ik
A 32 B 1)L Q0 i L B R SR U R B R AR BE
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Background

More and more applications rely on sharing-data to obtain
new insights. These datasets vary in their formats, change
every day, and especially reside in different repositories. The
power to select subsets of interest from these untamed
datasets and protect the legal right of the data owners has
become the major bottleneck. Data Lake, as one of the widely
accepted conceptual model for data sharing management, is a
set of centralized repositories containing vast amounts of raw
data (either structured or unstructured), described by metadata,
organized into identifiable data sets, and available on demand.
But the problems, such as data discovery, rights management,
data security, centralized storage etc. , exposed in the process
BlockChain

promises a new technology innovation to solve these flaws.

of data maintain impede it to develop further.

as it guarantees transparency over how applications work and

leave an irrefutable record of activities, provide strong
incentives for honest behavior.

At present, many applications for above problems have
been built. They address the problems, such as decentralized

PKI service, identity management. incentive scheme, privacy

enforcing computation, while ignore the issue of how to
efficiently discovery linkable datasets, to provide the primitive
operations of these datasets, and to design transaction for
these specific applications. This paper tries to present the
data sharing model architecture, which solves the problem of
data discovery, data pricy and transaction management,
which boosts by linkable data discovery through domain
index, protects computing and output privacy through security
primitive operator, meanwhile designs special transaction
data format and protocol to control the process of data
transaction. This work is partly supported by the National
Natural Science Foundation of China (61332001, 61772352,
61472050), the Science and Technology Program of Sichuan
(2014] Y0257, 2015GZ0103). and the Chengdu High-Tech
Beneliting-Public Technology R&.D Project (2014-HM01-00326-
SE).
and BlockChain.

international conferences and journals. such as International
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