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Abstract With the development of the Internet,the information dissemination is increasing and the information security
is more and more important. As some information requires higher security, researches on information encryption me-
thods are of great significance. Quantum key distribution (QKD) technology is based on the no-cloning theorem.which
states that it is impossible to create an identical copy of an arbitrary unknown quantum state. That is why QKD is un-
conditionally secure and it enables keys distribution to be safe. However,the current QKD network is small in size and
cannot meet the needs of large-scale network. At the same time, the routing techniques on the classical networks can not
apply to the QKD network. Finding out feasible quantum paths becomes a problem to be solved. In view of the above is-
sues,a QKD network model which can meet the large-scale QKD communication was put forward according to optical

switch,and its network structure and signaling systems were designed. Based on this, the pilot signal protocol and the

quantum channel management mechanism were proposed. The results show that the model works well.
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30 # & 0 17 0-25-7-26-23-17 14.0 63.3 6 &
30 % X 11 10 11-4-1-26-14-10 13.8 63.1 6 T
30 & 9 6 9-13-24-26-1-6 14. 2 63.2 6 &

TR 2 ALAL TGRSR BU/INN 6 T R R B 30 Y
B P 2% KL L S R A S M SURR RE 3R ) — SR 0 B TR I AR

AT LI ) A9 B B 8 SR 7E L+ 2 K Bl UL A 2 8 19 8 H
VAL T 7 S5 8 v o A T B S R TR L = A A A LR LU
2,

JEARFE R R QKD @5 MR B — A TR R, AR
Xt A QKD T8 45 BUR 89 98 BF , B0 5E B 715 18 8 HFE 1) B E
9 15dB, FEH T FiE S HFE/NT 15dB E‘J‘F‘IVRHH‘ QKD i {7
REATH. ZEE. BB T 15 dB. X # T BN
HAx.
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2018 4E
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1.
4.2.2 FFREE I ERPAHA

H TG IF 7= A 1 G B RE 45 K, TXL A0 2B ) 5 R i Ol
*%E’JJI_EI‘I%?;E%%JCE’J/%& 9 U6 I A AR, R 2 2 Y ST
HAT A AT W 17 R .

F17  SEIFRABADEHIFE Y K R

M 17 S5 2R T LR L B L IT 56 A B 38 i, e 45 #€
A LRAERE A EE iR A E L OETF A BOR R W 3
JEHFER) E B K,

XFIEL 17 Hp St 5 R 506 IT 56 A B 58 & HE AT 2 B,
P18 B . & 18 AT LIS Hh 4598 . 75 B AL IT KR H0R &
T TP RANEZ  BI ARG HFE R . 75 ASQN S &
FEHBCh AR F SIS Ran TTL K&
T T BT RE AR A R JOL T OGS B, B S O R
{H 12 .

B 18 iR AL AL
T TR TT A Hoxt B TR I A AL AE IR 1Y 5, X
2 P B AT AT R AN 19 BR

P19 TR O A S IR A

F Pl 19 AT B O FF DA B 1S i B (R E A R
FERT A A5 R R A, T, R TT G AN B0 A A
RHER (1 5 AR K
4.2.3 % 3BEEBRRAEZEE

Fe T 5 5 PR BUR B T 2 B A SR K 0, B Ot AR A% 1R )
WENTZEWZ AT FEERKE. L1 AT AN
W 4 1 Fh R 1) X 22 AR SR s afE AT IR, DL A 2 O QKD
R, LR 8 O QKD #:lts, HERES I EZ KR
KA M ATET M 8 AWM — T RELABKENBKZRER
Fo MR 52 MUE L AT BV HR I A 8 MY BRAR AR B R, A 20
JFR

root@ubuntu:/home/ict/ns/ns-allinone-2. 34/ns-2. 34 # ns 7. tcl

1 pkts send
PathNodSequence:
PathNodSequence:

o oo

PathNodSequence :

A~ © &~ oo

PathNodSequence:
PathNodSequence:
PathNodSequence
PathNodSequence:
PathNodSequence:

LS R U I R
— = w1 W =

(SRS NS IS
W w e e 0o
—

o
=3

o o w w

20 6T s 2 AR It

XFE 20— 22 WA BT T, e B AR S L £ AR R
WA AR, [EE, AR 2 W, 6N 20 — & 22 B QKD
A L TR AR BN AR AR

root@ ubuntu: /home/ict/ns/ns-allinone-2

.34/ns-2. 34 # ns test20. tel

1 pkts send

PathNodSequence: 6 4 1 8 9 7
PathNodSequence : 6 4 1 19 10 3 7
PathNodSequence: 6 4 1 19 10 9 7
PathNodSequence: 6 4 5 1 8 9 7
PathNodSequence : 6 4 5 12 13 9 7
PathNodSequence: 6 15 5 1 8§ 9 7
PathNodSequence: 6 15 5 12 13 9 7
PathNodSequence : 6 4 1 8 9 17 2 7
PathNodSequence: 6 4 1 8§ 9 10 3 7
PathNodSequence: 6 4 5 1 19 10 3 7
PathNodSequence : 6 15 5 1 19 10 3 7
PathNodSequence: 6 4 1 19 10 9 17 2 7
PathNodSequence: 6 4 5 1 8§ 9 10 3 7
PathNodSequence : 6 4 5 12 13 18 17 2 7
PathNodSequence: 6 15 5 4 1 19 10 3 7
PathNodSequence: 6 4 5 1 8§ 9 17 2 7
PathNodSequence : 6 4 5 12 13 9 10 3 7
PathNodSequence: 6 4 5 12 11 18 17 2 7
21 20 WAL 4 2 AR I i

root@ubuntu:/home/ict/ns/ns-allinone-2. 34/ns-2. 34 # ns test30. tcl

1 pkts send

PathNodSequence: 13 24 26 1 6 22
PathNodSequence: 13 24 26 5 6 22
PathNodSequence : 13 24 26 1 6 22
PathNodSequence: 13 24 26 7 25 16 22
PathNodSequence: 13 24 26 7 5 6 22
PathNodSequence : 13 24 14 21 25 16 22
PathNodSequence: 13 24 26 7 20 6 22

13 24 14 7 25 16 22
13 24 14 26 1 6 22
13 10 14 7 25 16 22
13 24 14 26 5 6 22

PathNodSequence:
PathNodSequence :
PathNodSequence:
PathNodSequence:

© © O W © O W W L W W Y Y W O W W W LY W W O ©
—
32

PathNodSequence : 10 14 7 25 16 22
PathNodSequence: 13 24 14 7 20 6 22
PathNodSequence: 13 10 14 26 1 6 22
PathNodSequence : 13 24 14 7 5 6 22
PathNodSequence: 13 10 14 7 20 6 22
PathNodSequence: 15 10 14 26 1 6 22
PathNodSequence : 13 10 14 26 5 6 22
PathNodSequence: 15 10 14 7 20 6 22
PathNodSequence: 13 10 14 7 5 6 22
PathNodSequence : 15 10 14 26 5 6 22
PathNodSequence: 15 10 14 7 5 6 22
PathNodSequence: 13 24 26 5 7 25 16 22
& 22 30 95 gl M4 2 B A2
HE G T L L 58 515 5 U LI e I B AR 3 9 2 T R Y 3l
W =Loss X 0. 75+ Delay 0. 25 3 X} i 42 47 26 5 & A 1Y
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1.2.4 3%t 4THER SRR B IE N AT O B S E . EAR RO A 0 B AN 6 Y

el NN EL SR L T SIWL A - T LIPSO et P s
HAE,

PLTT AN 25000 0 24 4 1 Sy f61] 38 A7 00 3, 5% 3 1 X A
CHS L Y A5 3.3 5 7 Y A 10O A 3 %35 S (5 4 0 Ay

BTV AT 6 LUK 8 M AT 10 AT IR R E AR,
SIS SE RN 23 BTN,
23 ZX AT
AN, A3 6 F 20 A DL K 30 A 1 R 4% H b

BA) 2 %0F I A7 38 £ AT 0 XL T8 AT R X A I PR LAY .
17 SO0 B R RN S g 4 R A3k 3 BT
#* 3 JHTEFENHKE

R % 45 4h FHATHE A ¥ A A EATHER
0% 3 BT
6% & )
435 ;%7
6% & 0% 4 %7
385 R
137 R
20 % K 6 % 13 %7
11 2 17 %7
0% 6 R
20 % K 8 % 12 %7
156 7]
10 % 17 R
30 ¥ K 7% 11 R
0% 7 %7
1% 16 %7
30 ¥ K 13 7 17 R
2 %9 ;%7

I X 3 M4BT T A 7R S RS Y 9 4% R Fh L 5
F SIS LRI AT 2 QKD W AE
4.2.5 HEHRE MK

R R 2 2 ASQIN R EE 4 4l R 4, A B S 11 AN

{5 AT, A CBR 772 A 0 W ok L i 15 B
ERaE .

DAE 0.4s BT8R ESHIGH TR FFHE SR, 3878
RN 0-1-5-6,

2)7E 0. 6s B HF IR EBEARE 0-1-5
CBR B3, an & 24 s,

Yibke2 i)

-6 AR AL E T S

€l 24 CBR ¥ w715 B
3)E 0. 755 s BPBF 5 &5 5 5795 45 6 A% 196 IT 6 % N ik
oIk 2, 0-1-5-6 4% | 5-6 By BEIF 4R A Al HH L & 15 18 Wi T
BT AL BRBY B I 25 FTR

B 25 BT EBIT

P 25 WO AR5 I T AR 1 K 3k B BN £ O A T A
1 (KeepAlive i) ALK B % 5 B & 3% 45 38 5 4 71 60, 58
{7 25T SRR 8 00, 485 4 0 A K e 3 AT AL B

26 L7 BT I8 AR 0-1-5-6 SR T L BB UL A
0-1-2-3-6 fE N ik T AR . S AT R B IH M & . 3% U WA ik
Bk 2 B R B UK L B AR MK B TR R AT AT Y . RS R,
BlHL AT T 22 2% 38 15 Al Bk 52 ok R, I B L R 42 B[R]
% 4 A,

26 KA TEIE

F4 BFIEEMKE IR

EFRAHE wEME KA EEEE/s KETREE/s % & # 1 & & 4 i /ms

0-1-5-6 RS 0. 7550 0.7988 0-1-2-3-6 43.8

2-3-4-10 TR A 0. 7550 0.7905 2-7-8-10 35.5

1-2-7-8 FET 0.7550 0.8023 1-2-3-4-10 47.3

1-2-3 FE2 0. 7550 0.7729 1-4-3 17.9

2-3-4 R 3 0. 7550 0.7932 2-7-8-4 32.2

0-1-2-7-8-10 FE 8 0. 7550 0.8147 0-1-2-7-3-4-10 59.7

Xf 3R 4 BEAT 43O R AL, M (5 0 B AR R AR SRR, T L

S F) 6 [] P9 X A T e AT K

TEIETF A B[R] A1 B0 T B A A R 52 G I 55 2 5
B TR AR E R A /N RN 27 BR o Hop B
JRXE A ZRIETE L 2 I R0R & TR R A SE R A7 R
S A ER . f B 27 AT X TR () 0 A L
St R S I I B A SR B T A O A I R R
B /D T A TR T AR A R X I 2% B R A IR 8

Bl 27 SEIF A BORIE R (1 6 &
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