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Research on Blockchain Consensus: Comparison of Typical Schemes

XIg&H/LIU Yizhong
XIZE/LIU Jianwei
I #/YU Hui
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(Beihang University, Beijing 100191, China)
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m The core problem of blockchain is consensus. In this paper, the current
consensus mechanisms of blockchain are classified as follows: the proof—of-work
(PoW) consensus, the proof-of-stake (PoS) consensus, the hybrid consensus based
on single—committee and hybrid consensus based on multiple—committees. The
basic procedure of every kind of consensus is listed and enumerate corresponding
typical schemes are given. Then the advantages and disadvantages of different kinds
of consensus are analyzed. Finally, the future research direction of consensus is

given.
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m Based on the cryptographic techniques, the generation and operation
principles of Bitcoin are emphatically analyzed in this paper. The blockchain (the core
technology of Bitcoin) and the difficulty of power—of-work (PoW) are described
respectively by using the compressibility and one—wayness of hash functions; the
authentication process of Bitcoin transactions is analyzed by using the integrity and
authenticity of digital signature. Finally, the advantages and disadvantages of Bitcoin
are summarized. It is considered that the privacy protection and regulation are still

the main problems of Bitcoin.
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m In view of huge cost of certificate issuance and maintenance in traditional
Internet of things (loT) transaction scenario where both parties use elliptic curve
algorithm to sign transactions, an identity—based Schnorr signature is proposed to
replace the original elliptic curve digital signature to realize the lightweight identity
authentication between loT devices. Two bitcoin key agreement protocols based on
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m An electronic data storage and certificate system is designed in this
paper. This system makes full use of the decentralization and non—tampering of the
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rights of different users to electronic data are controlled. Thus, the security problems
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m A new authentication system design based on Ethereum smart contract
technology is proposed. The platform architecture includes a data layer, a network
layer, a consensus layer, and an interface layer. The point to point (P2P) technology is
used to distribute data to each node, then a distributed authentication mode can be
implemented, and hacker attacks can be resisted; the elliptic curve digital signature
algorithm (ECDSA) and the improved Merkel tree are applied to ensure the
authenticity of the data. This design is highly scalable, high reliability and high
security, and supports unified authentication on different platforms.
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m Blockchain is the new patch to enhance the shortage for the Internet
when transferring the value. Decentralization, anonymity and non—tampering are
three technical pillars of the block chain. These technical features need to be
compromised and rebalanced in practical commercial applications. It is in the very
early stage as a kind of new database technology, and waiting for optimizing in

several technical aspects.
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Blockchain: New Vision for Security of Internet of Things
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m It is considered that the safety protection technology of Internet of things
(IoT) is an important foundation to ensure the rapid and healthy development of loT.
Starting with the characteristics and limitations of loT, the possibility, advantages and
development trends of the combination of the blockchain and loT are analyzed
emphatically. In this paper, a new idea of decentralization of loT security protection
based on blockchain is proposed. The security detection, distributed trust mechanism
and privacy protection of loT system based on blockchain are then analyzed and
discussed. The importance of blockchain in ensuring the security of loT system is

finally pointed out.

blockchain; loT; security protection; decentralized management and

control
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10 G PON; FMC ; NG-PON ;50 G PON; % 432 F§ (WDM) -PON

m 10 G passive optical network (PON) standard has matured and
commercialized. With the application of augmented reality (AR), virtual reality (VR),
and the arrival of 5G era, the constructing of the optical access network of fixed and
mobile convergence (FMC) has become a trend, and higher requirements for the
future bandwidth and delay of PON technology are needed. Two technical paths are
considered in next—generation (NG)—PON: single wavelength speed increase and
multi wavelength stacking. NG-PON technology which operators, equipment
providers and standard organizations are actively invested in, has become a research
hotspot, and will have a broad application prospects.

10 G PON; FMC; NG-PON; 50 G PON; wavelength division multiplexing

(WDM)-PON

AR TG R G M 45 (EPON ) #1175 L 4
JC PR 6 ™ (GPON) | 10 G PON [ &
R . BEF AR/VR 156 £ AR
LR, 10 G PON $7 A o wf i 2 4
o 119 3 b H: A NS B AL/ Il A% 1
Fa s oK, T — QT & 3 % 1 PON
FARAEZ A BRI 5T #5 .

2 FEARHRE

MEE AR B% 4% ff B2 R, NG-PON 43
AR PR K B N 2 K B 2
LR R, AR WE 1R, R —
AR B A B R 2R R B Y
7l B BOBR DL B oA Sfe G R AR BB R
FH , 3T 25 Ghit/s K fifl 8 R AT L&
PUAE ECHE B 25 G/100 G LA K M 57

N\ PrERIREAR 56\2018&12% $524 %5565 Dec. 2018 Vol.24 No.6

v I AT DL S B O ] R S
50 Ghit/s I3 . X} F4 B By e (10
Wk AT LR H 2 K & iy Ky
RSP . — SRR A T8 IR AE R
3R (405G Fir % )l LAR FH % 48 9 4
&2 H (WDM) -PON J5 z{ , Hirp 454~
TESCEL T SN (P2P) Hi . i H
SR T TR T B 25 (IEEE) F [ bR
FL {5 36 B L (S B 1fE 40 JRy (TTU-T) 5 2
FEF XA B

o IEEE 358 )5 31 T NG-PON
FAR M bR HEH 2, ARG E bR
25 Ghbitls FATHEE, [A] Bf o ) DL 3
10 Gbit/s B{ 25 Gbit/s 1Y |47 3 %,
H.ALLAI 10 G EPON 345 . i xf T
50 Gbit/s 75 3R 7 %2 , SR 2 & &



ZTE TECHNOLOGY JOURNAL

NG-PON&#%%E%%EE- ’Ell]i?‘)”u??

OIEEE EPON |EESEN | _pON

2016~

F=E=]El 2007 ~

IEEE. SBSAEBF TiIEIDNE  GPON . SERTTIRIEM

EPON : BUAK TSR Y6 M 48

B <25 G

i 2x25 G

| o R SN 5 y
XGS—PON1 ; b
NEEo : il
4x10 G \ il

10/20 x 25 G+
B @ 56 BIfEHY 25 G+WDM-PON

He AR TN B 48 8 R AT DL 4R 2 A
25 Ghit/s 3 18 , SZ L 50 Ghit/s 47 5% , H
FRAEFITT 2019 4 42 58 % i o

[ B, ITU-T H2. 7£ % J& 10 G PON
(XG-PONI H1 XGS-PON) J5 4 % A
T H1 ) G.sup.hsp J5 10 G PON # A&
WRARE, IHFZETRERP A
A DAIN 5 R EIR i IR S
B RN A% A B AR T
X F NG-PON 53K , F 2018 4 1
S7I T 50 G PON A4 A 56 b v, R B
ST R A SR T 2 K SN NG
PON2 & — 4L, J v 4 A 3 18 1 3 A
49 50 Gbit/s

3 MABmE

NG—-PON ¢ % K b 4" & PON # A
RN I, Ol 45 25 P R R UG
AL R A S . Y ET NG
PON 2% £ 7E [ 9 57 Mk 55 42 3 F0 56 7
BRI  HAR LA

(1) AR/VR 417 58 v 5

(2)5G mlE 55 ;

(3)5G i f& k% -

AR/VR $ AR X F 47 56 A &5 & =
B3R, LA VR BOR i (CH R Gn 2 1
N, HE AR B BEY S 2 VR,
5 98 5 BT 500 Mbit/s , 4 B8 1: 64 43
b oy R I e g il S R
10 G PON LA & 235K 5 iy X
FWEH VR B 1 G 58 55K, W7
ZEPON i 96 IT 50 Gbit/s. 5 4b, i
XT NG—-PON [ 77 & i i $2 1 W #ff

2019~ 2023~
XG:JENYHR10 G PON  WDM . BBE R 1) 5 A ;&;’Hﬂmfﬁﬁﬂﬁ
NG: F—H XGS: YYFN 10 G PON 7 o JL 2T R =
HEEBTIEE
YR1VRILAMHERHEEE KR
IR AIE VR SR VR B VR
EBLAR 5 BY 8 /min IVF 20 20 ~ 60 AF 60
M2 30 60 120
DR 480 P 2K 4K
BR 8 10 12
BWRER 100 Mbit/s i 500 Mbit/s 1 Gbit/s

VR : RIS

MR o

5G KL ol [ A% 41 W (] 2 piros , =
X T e R A I K T 4G vk,
sl 0] A% A7 58 7 SR N 4G 19 %0 E Ik #
Sub6G & 47 5G 3l 1Y 3T 5 Gbius, 1w
W R T 10 G R BEIE % PON
B4 13 23 6 HE 1. 8 ST, T

/KT 40 Ghit/s A F A 98, X kT
ZENG-PON K i & 5G 1947 58 75 oK o
Mk, F—1C 3 50 G PON £ A Af
DL 7K 2K Sub6G 1 I 43 5G 3 3l [7] %
NG-PON2 H] L) 32 5 K F 100 Gbiv/s ¥
Te , FF R0 56 Kl ml % . [WAt, 56
Al 55 X6 A 3R SR T g, 6 5 B AL Bl

géﬁu
A

~N
AAU+DU+CU

IE Mz 4 4 = : JC
%Jﬁ;’:.ﬂﬂ.ﬁa&&g{; DU STt Bt

EPC/VEPC m

oLT a

© DEm |

R ONU
A
AAU+DU+CU

g‘(DNU
A

AAU+DU+CU

EPC : #0328 W
OLT : &8 K
ONU : X WMB LT

VEPC : 2 EPC

2018 F 128 5245565 Dec. 2018 Vol.24 No46/57 MERIE AR 4



ZTE TECHNOLOGY JOURNAL

E\ TR ‘NG—PON EAYE NAMEZ

F& (eMMB) 75 %2 1 ~ 4 ms , 15 1] 55 1%
At 4iE 3 {5 (uRLLC) Mk 45 75 22 0.5 ms .
AH L BLAE 10 G PON, NG-PON £ 3 %
M7 56 43 BE (DBA) 5 T 2x ik — 24 fk
Wi L SG AR FE Y 55 Y R ™

mE 3R s, X T 56 T,
WDM-PON 7 A& % F FTTX ODN 1§ 14
XF 22 BB 4% 0 Hh L S T SR A
10 ~ 20 B B AL 4> e R T
JCEF A 2R BE U, HL A3 4RIk 25 ~
50 Gbit/s (17 58 , W /2 5G Fif 1% 3 1 2>
G 2 W 3 1 (eCPRI) 945 55 75 5K .
X F R A4 R Ak G2k 2 A (C-RAN)
O T BRI X SE B 5G 5 AR
e NI = o B EA A
K 19 3% 5, WDM-PON J& — e % &
IEMEEAR

4 XEEAR

NG-PON $ A A 5yl K 42 3 B A
% 22 WY FH 8L AE TDM-PON £ R, A
AT E Sk K Bk B AT A 2 ik
RERAG I R, R OB A
5 B AR B ok ) R R H
AL RE AT 1 2] A5 RS (FEC) (& &
Bl EARERT R R FEH AR, WTF £
P K B R B4, I WDM-

PON H A, K LHEARRETFT LM
ONU A,

4.1 BAFFEAR

KT 50 G PON I Jr %, Bk
FAB AR T, BAR A T E
(NRZ) . NRZ+ ¥4 iy F0 04 9% v, ~F- ik o
R B2 IR ) (PAM4) 5 . O T 347 5230
50 Gbit/s # % , NRZ 75 E 50 Ghit/s 1)
b0 S TR 7 N A
NRZ+ ) 5 Fl PAM4 3£ F 25 Gbit/s j# %
A, A% R AE X B, 2 50 G PON 3]
il B A B B 5T RO

42 SR ANRK L FA

PON B4 ) T UF LR AR A #
ODN W £5 A £ JE AR 52 J5 50 &, T 10
HikF| 32 dB. 50 G PON S A
H ODN W 2% , Tjj % Fl 55 J& & K $k
o B oL 25 G Bk H
KW AE 0 dBm £ A7 , ASHEWE 2
32 dB T E T EK . 25 CH AL
HL 1 %8 (APD ) 4215t 50 G PAM4 I (1)
Bl R U K258 -20 dBm @1E-3,
T o A A R R g A N o ERCAR
TR A BT, H 2 32 dB )
RIAAFAE PR, T 227 b B R A7

43 BEREZEWRHEA

PON Z 4t 47k 28 &AL, A
] ONU /i F A [) i B 28 % % 4, o
28 % 2 o (OLT) 2 W WL R A& 15
BHL A #15 (TIA ) Bl 3 2 57 T 4F
I B g S A S b 5 R e K AL
(BCDR) e 33 V% &2 s 4, A fiE 1E #f 32
W55 . HArk ¥ A £ % 50 G PON
R %8 & TIA Fll BCDR, i 22 7=k
BRI -

4.4 HHREFECH K

e M B FEC J& o8 1 i e ) %6 i
S I A B R BT R . B ORb
PON R FH 9 J2 T0AR B 7% 26 45 1 L
JIE 5% (RS) 4 5 , BE S 15 1E-3 1515 2
iE#) 1E-12, Ik % B &5 8 & 56
(LDPC) . Turbo Z F2 4% (TPC ) | Polar 5
L E M BE FEC 2 AR 0l LK 1E-2 iR 1
RAER 1E-12 LIF (B 28 5 i
RS TUAY T O A Ak B R K
Qb FE S 4E

45 BIREREX
4 {if GPON/XG(S)-PON #£ A 17 1

5G DU 11 1 1 1
CIFE)T 19— H
I e 0 Dol |
e (| Ol | = | |

&z vlE|lz|o
Bls|k|Z|&

B g[W #

e 8 z

,,‘

A/
4 /A
Sow | AMAMA w
E‘D- e D
E:M 25Gx20A M
o -
i 4 o

OLT

AAU.ERKEEIT DU DAINEIT OAM:. RIELIFPEIE ONU. }¥MBETT SFP./N\RTRFHER WDOM. BEKHER

SFPIONU | AAU
~ SFP-ONU 1 AAU
 SFP-ONU i: AAU
| AU
SFP-ONU |
Ui | AAU
| SFP-ONU |
© SFP-ONU -
| AAU
‘ <E3
25 G WDM-PON 5G
Bif&EH=

N\ PrERIREAR 58\2018&12% $524 %5565 Dec. 2018 Vol.24 No.6



ZTE TECHNOLOGY JOURNAL

NG-PON?&*%%E%%HE%- ’Jt‘l[li?‘%??

R ATEE K Bt AE 3K g ) A 2
J& : PON 454 B8 125 us 5D 908 47 1%
iy, — M DBA P A 4 DA A2 A
2 RNV BE AL B, A SRS ABURE B Ak
P, B AT BRI F) 1 ms, XFEANRE
W2 56 [ % X 2 A B e B0 E Ry
BB HE R . [RIE, ONU JF 4 & B
B PON T I T A ONU 15 %5 K I 7] iy
150 1k B b A5 L S SR 4B 8 B KA =
B0 E BT (5 A5 i 428 A0 ] 3 A
47 o NG-PON H7 A A6 J i 5 & 43R
H1ONU JF % & 33X 2 A~ J7 T AR A
Ak, 2 5G AL 2k

4.6 T8 ONUE A

2 WDM-PON & 4t (1) 5% 5
AR, T ONU — f 2R I U & o] 3
ONU H AR J5 %8 , 1% )5 %8 2R FH vl IR 3
o A%, S BLAE ONU Ml 3 K Ay 22 3% e
B o OB R R R I
T 3 R R T ML B R 4 Ok ek
A 38 25 A AT S R S A R 2%
5, DL IE A — 4~ ONU 3 T 1E 76 45
ik S = - ISR o
R AL IR 10 Ghiv/s , 5 40 i i 2% 42 %
B BE 52 FH 25 Ghit/s M R AL Hy . K
CIRGpESE i - E
=T A R = e o SRR

B, 2 N R R B TG 5 ONU 4
ARifp %, Halk A AE LM EH
AR RO S R 7 58, s A A
Al F7 48 5T 06 4R (DBR) U7
DBR # )%t &% (DS-DBR) . 2% ¥f ¢ #it
DBR i ) %% (SG-DBR) | #h i 3806 2%
(ECL) % o 40 AT 8 #0628 A 13
1R, W HRASE B R [ B %SG Rip %
14N 37 55, 348 T I A D RE AR T A TR
JEE 7 L Pk R, XA B 5 B T A
P TR R,

5 &RIE

JE K FTTX ODN Yt 21 % 5 38
B E R 384 A XA R
SEE T P 4 AR AT AR /7 A /AR SE
IR 58 B 55, W AR A Ik 55 1 IR 55 5T
i, & NG-PON i £ % H #5 . NG-
PON i A K 52 BLEL AT PON H A 7E [H]
— /> ODN T L 42, A AL 2 4 1
R e 55, B 0] LA L 2 AR/VR
g I B A 5 AR SE b 55 L
FE MK HE R 1 Aol oll 55, 38 W] DL SE 3L
5G ol 1] f% F AT A% . NG-PON #£ R
THJ 7] 33 26 5 Sfe i R L DB e i e
IG B 42 | IS AR AR T D RE S5 A BR B
bro ARUE S B E AR &KL
Byl 5% 45 A O R AE B 3% 07, DA

S NG-PON £ R - H B 2 . H
F 56 BHAC ) 2K, i 25 G WDM-
PON i R 1 2020 4F 72 47 52 B AL
B, F — 1B 50 G PON ¥4 76
2023 AE AR R T P IR R A
2025 4 AR . F — 18 PON
Fe A R B A A AR SE R Ok [
AR TR Aok N NP/ R 2 L7t

SEHk

[1] EHN. 8% 50G PON SEIMADN FBEIS DT
WG GETEARENR, 2018,(7): 27-29

[21 ZE[£. 25G WDM-PON &z 5G HIfE8VR A
TAZR). X OET A B, 2018,(7):5-7

A\ EZ BN / M

HER, PrOERRDER
NIEMTBLIEEAN
BT MASH—L OLT
P AR Z=HMNL, B
S 1998 £F i A 0P34 38 T U
= K EBMEXRETRB.
BRAS =3 DSLAM =G A
y JEE A OLT = GtA R B
FEANEARAY THE, ORI
HFRIEm REFRA
K. AZHRIRINMBLE ARET ;T
525 863”11 k" S EAMBBHE AT
STE AT ARG EARG EE AT
R EFZNERMORERR, ARHEH
HBARGERIDZT, FZRIRGR.

Ul (REREA 019 EEEIY
e EEEH s A

: 56 AR B R X REA PUEREHERATCIO TEH

2 ER— AR PERBMERATRRERESR B

3 DB E A R ELNFR AN T

4 56 BIELZEEA BEXEHE F7

5 HEHTESHBARR ERASRE FOR

6 5GBSR TBALR PHERBSHRRNEETE BIFE

2018FF 128 E524 555651 Dec. 2018 Vol.24 No<6/59 PIBIREA S



ZTE TECHNOLOGY JOURNAL

N BAI A BEE % HFBGPWBE_-#BmAR

DOI:10.19729/j.cnki.1009-6868.2018.06.012

4% L < http://kns.cnki.net/kems/detail/34.1228.TN.20181113.1022.002.html

& BGP By 8] — 4 #%

IS

A Design of Inter-Domain Destination and Source Routing Based on BGP

A PEHES:TN29.5 NEIFEH:A XE5RS :1009-6868 (2018) 06-0060-005 g |

EED 22 Fusmemiv(Ber) MmE — 48E5RE., HEET86
PREEBY BT E R B0 AR, SIR FABRIE DR B BHT 45
BNBONAES, BT T _4BONEHE, BRI BORUERAREE 4%
BHER, BNRIE _4BOSEABONES; BEHT _4RERNTE, B
R YR R IUEE M= NS T I 51538 (TCAM) FEIRVENDE .

08— 4ERR R R IIE s RSB THERE

m In this paper, an inter—domain destination and source routing scheme
based on border gateway protocol (BGP) is proposed. This scheme makes routing
decisions considering both destination address and source address, which achieves
flexible and fine—grained flow control. Some application scenarios of the scheme are
presented. The control layer of the scheme is designed. Some message formats are
modified to transfer two—dimensional routing information, and they are compatible
with the traditional routing protocol. A practical design of two—dimensional forwarding
table is then given, and the problem of ternary content addressable memory (TCAM)
space explosion caused by two-dimensional matching is solved.
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