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Figure 1 Digital content ecological value chain
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Figure 3 Key elements and functions
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Figure 4 The value transfer process
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Figure 5 The fundamental architecture of digital content platform
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Figure 6 (Color online) The deployment framework of the digital content platform
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(3) L EHUR, FA LB, 30 At IO S BRI BT R
rate, = rate_time, + rate_event,,. (7)

LRSI 0 2 4 0 — AR T B 4 Reward, (vate), R 73 (8150401 T B
Token = Reward, (rate,,). (8)

(4) BT At BIZERG, BIFPER 1, SR EE R  1EEh.
Kl 7(a) 7R T I TEEU R B, B 7(b) s T E s B, B 7(c) R T AR A A
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Time incentive Event incentive superposition
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7 HEREE. (a) BEREE; (b) FH4ME; (c) MBS

Figure 7 Incentive diagram. (a) Time incentive; (b) event incentive; (c) time incentive and event incentive

5 [XREAITIESHR

AR X SRR B T G (TR AT A0, 526 DA A BE LR D W, R 5 e
5 T A B R & MO B R, S5 LA BB Fbric St 4 UE I ML 7E AL B 1
7T BV AT LA SE BT T B B 47

5.1 ABEBRAESH

H AT EVEI A BEE LORYS, AN LLLUR G G A B 1 & B eAs. BUKYS 22 55 $hAT 1%
AR EERA T HFEN Gas, 15 RUE FALAE 5 I TR ESLE GasPrice, F/n 15 fUEE N Gas AT 2/
DK, 35 RUEE ST H GasPrice B, 52 S B HIRBTAT AL —2E58 5 M EUATHIR T 208 GasPrice
x GasUsed.

2 1 RLULKYIE A MukD HR N4/ GasPrice H4tit. AN GasPrice i /NS 5203 5 A ],
SHR 1 JAAI 10 Gwei 1ENBATHE IR, 2016 FELARIT T The Dao HFFR A5 X, Bk
N ETH (Ethereum), I[HEF X8 ETC (Ethereum classic). 2K LPAK TS5 AR ) st KL
1 ETH = 1570 RMB, 1 ETC = 34 RMB.

ARSI AT R AR A 5 4 Work Copyrights® I DA S RRBUCE G, [FIHR S ERC20 ArifE sk
AR T &4 simpleToken, e AE &t U & F LLBURY JE 6178 (X B DA s B id A N S X U A2
WA T AT IR, B 2o 3 TR SR KD GasUsed TR 8(a) B,

R4 QuestMobile (2019 1 E B TLERMFZ=AR 1) , MBI k% 75 2 H s R P 8 AL — 10 A,
HORMEG QQ F AR HIEERH P EAE 700 Ji A, ASCH 5000 AR AET AT & B B R T AR R
RGN G LB R T —IR, WK 5 A AT CLZBE AT, 32 B AE ) A SR Hi e F PRI X
FEIE A AZ TAT AP, $I8EE HRRBCEIC 10 T3, ROBURAE 1 B IR, K 1 T, Rl 112
VGHAT AL 5, S TEAE A B A I B 8(b) Arzs. BL ETH 54 H S 5 BURAZ A 7915 75, PL ETC
S H A 5 B RRA L) 172 5.

AN Ry T EAZH I AR B, bt e SRR A, I AR E AR
e L IS, B 2058 5 A 21 6 B M LA SZ 1. DRMR A B N R Z X B AR 2 0%
A ERRANTAT ). BRBRBEAR S A A 5 A, 1R BT 6 2 X HUEE 1) S0 50 &, H I B

1) LUK B 77 W https://ethgasstation.info.
2) B I https://github.com/zhou-code/valuechain.
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Fz 1 ERLIKYEEM GasPrice(Gwei) 4eit

Table 1 GasPrice statistics of the whole network of Ethereum someday

GasPrice [0, 1] (1, 4] (4, 20] (20, 50] > 50

Proportion (%) 9 29 44 16 2

m GasUsed ™ Cost
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= E E El 2 100 sLo
— — — — = =
0 0 2033 20.16 E =
Copyright ~ Token Copyright Copyright Transfer Record 0 — Ju— =
contract  contract registration purchase accounts likes Copyright Copyright Transfer Record
deployment deployment registration purchase accounts likes

8 (MERFE) XEHFEIEM GasUsed. BAUREBEKA (ETH). (a) EMXEIRIEN GasUsed. BAE;
(b) BIIZEHIERMA

Figure 8 (Color online) The GasUsed, cost and total cost of interactions with blockchain (ETH). (a) The GasUsed and
cost of interactions; (b) daily cost of interactions

PERERE 75 e L BT 1 6 B BE B 20 I R AT 75 SEIR UG IE, T T 0 I B B 5 20 A BRI RESEAT 20 T

5.2 BxIEHEMEEST

H A7 =7 B B8 B 2 B KA Hyperledger 3 H HH 1) Fabric, A/N{5 X} Fabric 8178 7N HE V&
BLWTEREHEAT 70T

Fabric W8 & LR NBFERS, ST AR R IEE . AR IE 2 (846 M ST, 30 TE g 7 7R 2

B A LIS 52088 A8 5 7 R, B i AE 5y o Bt FO0 8 IE A RS AT, SRBIL T AN RDY 55 3 5
TALSREE. Fabric 115 2 5ANRRDLSS, INNAS[F RGEIE, 70 )k 55 1) 2 5600 iE, 2 1R
BEHH) “Z8E. Fabric HIABRY SR, 55 RESZ S HAT ] BRI Z MR o, G1aniEF5 70 A1 .
Feomimds BB R A SRR REEN: B iR S AL IR R B B AL, B AR
EEIFRAEG, BEERRNE GG A, FEF W ML 5 #aa A 1 , BrfA 1 JUE R
AEREE, A AT A R X HUE N ) X Pt b

Hyperledger Caliper J&i8Z¢ K AT H Al il X Yok 1 & e AIHESE. Caliper $24E 2 Ml 77 =
PASO 2 R S50 W%, TP & B gn S AR R RE A 20« WER I B DA SNt (4t ok 800 0 i
FEIEE). A/NTTHH Caliper Xf Fabric & ZPERERATINK. 5 5.1 47 —3, FRIKGS 25T
GNP EL). M SAAREHEIK T Bk FIGEDIRE, BEGAEREEIL. B,
HALZEDIRE. SAITIRERAE S, MAA R M2 E T & LA B PERE.

SIHIEATAE Ubuntul6.04 FJ RS H, CPU A5 & 4-corelntel(R) Xeon(R) CPU E3-1220 v5 @
3.00 GHz, NAF 32 G. MR Fabric AN v1.4.0, Caliper FIMASA v0.2.0. KB R R fixed-
backlog, unfinished_per_client Z¥{E~ 0, H K24 E5 2 SENBRAE T B AL 5 #5e s AT i)
FrRe SCREI R TPS, B B B AEAS B IS 1T I 22 53 i) TPS.
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Figure 9 (Color online) Transaction TPS of the copyright X5 TPS

contract under various conditions Figure 10 (Color online) Transaction TPS of the copy-
right contract with different numbers of peer nodes
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W BN X EREE S #E, TPS 16 70 2 /s 4. BB RS 5 R Rt X HBE IS4, TPS #im,
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Sy TPS BAIK. & 10 J@7R T X455 AL peer FUEXT A 7 AL BRVERER 52, M ] LA BIBEHE peer £
% TPS TR, B FFRIEEIZHTAZ/N. £ 2 BAF peer 11 fE F 22 5 PN iESu i, 1 LUE A
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* 2 A[E peer TR THNEGHRX 5 FHIE (Bhi: #)

Table 2 Average transaction latency of the copyright contract with different numbers of peer nodes (Unit: s)

Function Two peers Four peers Six peers
Register 0.48 0.58 0.64
Change owner 0.46 0.59 0.66
Query one 0.05 0.05 0.07
Query all 0.05 0.06 0.07

* 3 KMREEYMEMAER

Table 3 Performance of the value transfer contract

Function Max latency (s) Min latency (s) Avg latency (s) Throughput (TPS)
Write 1.05 0.13 0.54 65.5
Read 0.23 0.01 0.04 631.3

W) TPS T 3RAE 1000 2 /s, XF LA E] Fabric A8 2 SZhr AP AR MR AT R,

ML A 2 22 IR ] DA Y BRSE Fabric HA LA 5 TPS HISCEEN B2 5 I8 |
PR EANC R SHRAER R, WAMNE AL DI E A, AR SEIIEL T, 2 U 0 45 i
B, ERIERZ S TPS IREARELE 550 2 /s ida, SHRIERC S TPS 1E 55 % /s /i hi, 5P 6A 4K
EC, Fabric 7J LA R EEAR KT 6 G AT R, H BRI R — G WL TA 5 A, SEbRR A
Z AN DMEA 2052 5 A BRPEREE— B4R . T HN T 00 SR AR sV X MBS A, SeBRrh ]
DK — e 20775, B0 RER BN RIS T 05, ESChRi B s b, B WL MR BEPE T . 4R IR
B S o HEF RS, BRI e th otk — PR i, DR BRI R BEE 5 i HL AT ASCHEM R o 6

6 SEERE

AR BT A LR S B AL B 4B S IE R R OR AP A I, 2 DX R I 25 o
Al B AT SRR, B DL T XRBE MR A7 & B WM EREM T . B %D
B VBTSN BT BT R TER L HMETE L P G SEAE SR AN AR B G, SRS it B M E T
JIMLR. B o MRS i B, e IR IR B BEAT LT AT B G ST T & (0 B A APERE A, IR IEER
SBE TR RE AL DASCHERT T 6 0is AT, XBBE(R v AL A B2 Bl DU R R h 1 22
e, FCESCHUE BT AR S, (HR XKHVEAR S AE SRITHAE . TR RO . e PRIESE )T )47
FE )RR, T H X BB N Hy X AR A A 7 R SRBL I DL M 28 (F S R it — Dtk T2
R XT KL r R T AE 7, SEBLC AL iR ROAT 15 R B 7 A AR AR S BB
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Abstract With the popularity of the Internet and mobile terminals, the digital content industry is becoming

the main economic growth point of the cultural industry. Starting from the copyright issues, quality issues and
industry barriers faced by the digital content industry, this paper analyzes the advantages and significance of the
blockchain technology in the construction of the digital content. Then reinventing the digital ecological value

chain through a blockchain-based digital content platform is proposed, and the key elements, the value transfer

method and the system architecture of the new platform are analyzed. Then the basic program design of the value

transfer process of the platform is given. Finally, experimental analysis proves that the consortium blockchain is

suitable and can support the construction of the platform from the perspective of cost and performance.
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