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Abstract: In order to further improve the network layer transmission performance of the blockchain system based on
named data networking (NDN), a performance analysis and optimization model for the NDN blockchain network topol-
ogy was proposed. The model included methods for calculating block synchronization time and block transmission re-
dundancy in the NDN blockchain system, a network topology scoring system based on block synchronization time and
block transmission redundancy, and an optimization scheme based on network topology attributes and scores. The model
addressed the incompatibility of blockchain network topology evaluation models based on TCP/IP with NDN block-
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EAENLH S, DRI AE T NDN [ [X S 22 45 0 4
PEREFE bRy TR EE e L 8 R TR
P SEPR R, 2 MR IR AR N — R AL
Ko, AE T BT R e R 4% 5 g 1 P
T B8 = AT E 1 B B X 48 3 45 F R 43
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FANBVERT X Pk R GRS RS, JFARYEH
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TCP/IP W 4%, SCHR B A W L NDN 1E R [X B 58 HAt R kA EHEE

JS JZ P 28 B2 46 3 AT X 4% 4 4 25 48 43 B AR Ak 1
W5t .

TEM 28 PRI 7 T, Miller S P10 T
— R BB R TR RN R 2 I BOR Address-
Probe, Jf¥§ H . TS #4h . Fadhil 2948 H
AR T LR AR I 20T 5 (BCBSN, bitcoin
clustering based super node) ¥, HRAEHLER R 255
T REAT IS, I R B ARG S S AR
AE . Fadhil %0172 J5 34 T AR T AL B R K
(LBC, locality based clustering) Phil, 1% W1 H
IP Hi iR s & AN T s (R EE BS, W B B4l (1)1
A, DA R PR A DX BB o (R AL S I A& . Sallal
LGSR T B T Loy M AR BE 1Y) ping B ] (BCBPT,
bitcoin clustering based ping time) Bpisl, 1% PriiiE
Tk BT s 1) Y ping i 4 I SE T EE AR T OEEAT
GYEH, B BRI B . Hao 1)
P T — MO 9 46 41 45 14 BlockP2P, 5B A H
K-Means 555 BI04 19 mURAE R K rp . Lk
SRR AN GG, B ORGP /N ELAR A

E [X e 4 I 18] 1 58 70 M BF 98 77 [, Decker
RO T LR XS 4% (P2P, peer to peer)
TR S BAERE R . Misic ZERPU E gk i X He g
Iy RIMEESRAE T — AT R TR, X XERIAS
Gy Sy BCRS R) 9 o 2R [R] 2 XOREZR . Y48 53 X
KN UL e ARAS — S5 RF 2R 6 1] R 26 2 A i3k AT 1
J&7R . Toshniwal SRS, | % Fli 2 44 1) W9 25 H1 1
FLFE ST 7 8 X 2% 451+ 45 74 Hypercube ¥ TH] 9 2% $h
45K Torus JHERY M 2% 40 4145 1) Fat-Tree MGARFE
X 25 ¥ 41 45 14 Scale-Free 1E 4 [X B8 11 )i 2 I 2%,
FE T X HEE RN X 2% 7 T B TTA REAS Y 25 4 4 11
PERE.
2 Fa&ENA

2.1 X

X BB —Fp A 1 o A SRR A B AR, T8
A Gy BT B X e, AR S X e DL 4
MM, T — AN LR 1) AT B
SCEES, HBURGHRAITN, XEmareis:, &
AN X B A 38 PR AT AT — A X BRI A A {8 58 i d 1)
X ELEEYE TR B R, A X E R,

X Pk i Hods e phps A %, FEAHEX
PR/ Xk, oA BT Ess . 38 5 3l 4 56
gre XYL R XS g A m BRI, KT
FRAS T BT — AR IS A A . BRI KR . I [A]
B Hbrra A FBENLEL (Nonce), [XHEHE L5
W R BN X B RE A A A1 2 8 a6 X
S At 2 IR %47 51 (SHA256, secure hash al-
gorithm) JIE A,  DRIE T — AN X B ()G A (i 2
X X B B G A (B = AR s o Sk B B AT
X HR A, SR A R, X
PR AT EOR, HH AT DGR IE X s i
e .

XTI

Xk

JAs 5

Bi— AN P 75 A

PRILRAR

I ¥

HARIG Ay

BEALE (Nonce)

BB B
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K1 YR A

X AR BRE N = BERE . LR
ZE. BHEMNHE, mE28R. W% E 5T
U RN AE A AL S, e i DR DX HUBE I 28 1)
B 5 RO DO B BIHRE(E B iR E s
DX R () Bt 45 R A RR oD 28 B0 R R B
TR B FERE R, DA IR X ERBE I — B,
¥ L/ERIEH (PoW, proof of work) « A 7 1IE BH
(PoS, proof of state) LR FyE; 2 F EAFE
HMEEEASE, AT XIEER A AR M
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XIRBERARRA b, B9, AFTEH
VERI 22 SRR il 25O R X BB I 2%
AN R ILFGES, AR R, TR
SRR A RS, o 3 AR (A X L B 52 5 Bdle
XA R ATF AT, AR NE AT LEE L S5k,
AF BRI OR T — BIX R, AR AL
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redundancy packet
redundancy packet + real packet
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redundancy_packet =

n real_packet
z z (in data, - 1)+
_ i
=1 j=1

m real_packet

z z (in_datac - 1)
=1 j=1 N
ot n RFRAT AL, in_datay 2R

sSCE B A 44 R L, mo A R P S R
e, in_data, 250 T AR SR ) A 4

AR AL .
3.3 ETXREIDEEFXRE 0 TR E RN 4%
HINEINTE S IEIR A R

TE X RBEPI 28 SR 4D AR T, BERAIRAR S s S A,
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FERE P RAE TGN Fik, RSO & BAARH
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time, — time_min

time_normal, = — . . 4)
- time_max — time_min
redundancy_normal,; =
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Hr, time_normal, s H— AL FE 5 5 i AR £% 46 1
SRR DI TA),  time, /& 58 0 /> X 45 40 #0461 [F) 21
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