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Abstract: In view of the different reliability requirements of network service, a reliable transmission mechanism with
differentiated protection was proposed in virtualized fiber-wireless access network. The quality of protection required by
users and the fees that can be paid were used as a prerequisite. The backup protection resources were flexibly allocated by
quantifying the multi-level protection quality with the probability of recovery. Then, for reducing traffic congestion and
the unprotected services, the level service differentiation algorithm was used to choose protection link which was satisfied
with the level of protection quality. The results show the proposed mechanism has more advantages in terms of long-term
benefit-to-cost ratio and underlying network resource overhead, and provides users with a more flexible virtual network
transmission while satisfying users’ reliability requirements.
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Zr PR, BERN SRR Hb )T
FEARSEHE BB Hok, KR AbBERE By S
REFLTT AU T BOMIVCE, X BREAS LT AL ST
FiWi 25 i J2 45 (HF IRB AL IR 15 R 8RB PRI
THEAZ R A Ik S R AN Rl D
R AR R AN ke, W ke = 2 R4 T g,
GRS 4 Bedn, MR bl 4 i i O 5 I A
WMN H#E4T 2 IR RERG W, JFX) 4154 X 4> QoP
() 28D B B A T LR

AT FLSDA fIX % QoP [ % U 55 %
PSR SR TR O AR RS an 50925 2 oo

BiE2 X7 QoP %4k Bk U FE SR ms Oy A QR

1) input: U,0,G°,G" ,c, c, //U 515K
&, 0N QoP ZHHES

2) output: B,

3) initialize initial population € _,/ ¥4k
Giibics

4) while stop condition do not meet do

5) L=¢/ WIHNEERRSES

6) S, =[f. £ £/,]=[0,0,0] // FIftkLH

i

LINEAGEE]

7) forall ueU do

8) if primary path B, =¢ then

9) fi=f+1 ) )i Hydn
NS oy

10) else

11) L=LUEB,

12) if B,#¢andq, # d then

13) L=LUB, /&EEHANT

H. QoP AN F AR i Wk 5547 TR

14) else

15) fo=fo #1107 EAZ
TRAF Y55

16) end if

17) end if

18) H=20> [Cm (an’ﬁ“ +ol )+

uel e,feE n‘el

c, (o0 + ol ) | /ILR(O) ST IT4S

19) end for

20) return S,

21) apply binary tournament to (2 , obtain-
ing 2y cuea, /BILIBIRTFIEPEL R A4

22) cross €2, » Obtaining Q. ; IR R
A, A AR AR

23) mutate £, ., , obtaining €3,
p(m) BEHUE R, SemLmE s

24)  for all S, eP, do /S, friEL AL T HAf
TIPS

25) if £ </ then

1/ VA %

26) S, « S,

27) else

28) if £ =# and f, < f, then

29) S, « S;

30) else

30 if /[ =f.f,=f and f, <7,
then

32) S, « S;.

33) end if

34) end if

35) end if

36) end for

37) update best solution S, with €, //FEALy
FAEN X B & T &

38) g<«g+l1

39) end while

40) B, <L

41) return B,
34 BEERESN

AT R A R 55 X o> Bk L 2 %
PR B2 [X 73 QoP # A HEBR 1L FESHIR AL, H TS
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e Wt % W

40 %

SRS AT B AR B

E2 AR R, B, AR R g R
) BB R L, SLEVERT ) ST 4 N
O(nte), orf, n AW SINEGE, e 7 Rl 4E
PREE . AP AL BERE R R AT ORI B A T
RIVCHC, 22 SBDIVC AL ) B DL IS 2% B2 O (nlbn).
SN AP F IV v = S U ol (0 % N T =R N
O(nlbn+n+e), HIK, FEFEMMYS RS, AT
BN 5380 2 A kAR A, 4nd
GBI OIEN, S AR R LR O(e(n Tonte)).
M IR AT, ATAFAS ST 22 B AT LS S 1) B AR IS
(8] 2% N O((nlbn+n+e) (e(n Ibn+e))).

TEX 3 QoP M#s i BE i e B A, 1 et
H AR BRI 2R = AR 5 56, SE IR AL et ik
T, BRI 2 L9 A4 1FI1) STA 21 ONU Z [H] () A]
Miggtt, PR IRER Ow), o u i QoP
TSRS ARG AT L AR A X, ot

ﬁﬁ%%iﬂ,ﬂ%ﬁﬁﬁ%E%E%C{%]m§

RSB E LR p(m) AT, RIEHZ
HTRLEANAREAT B, IR O(up). R
i LRI AT 43, X2 QoP 4% 4y Bk B Lk PRV )

%%WWE%E%QW%ﬂ@O

LR LRIk, ASCHTie RGPS X HIER
PRI B R OB A O HAEL, R 2 TN 4]

4 WELERI

ASCAHH NS2 (network simulator 2) {5 HF- 3
BOUE T R AN QoP 75K 1 R I 45554 X 4 .
1% FLSDA [11ERE, JT5045 2 R B Ry LT
P, P A SCRR 17142 0 2 & R 4 %
(FBPA, full backup protection algorithm) F13Zi#k[ 18142
H LE B & R4 5532 (PBPA, proportional backup
protection algorithm). 7E4> % R4 532 FBPA 1,
BR5% RE S I LA 21 - Dijkstra 5092445 21355 42 4 2F
12 AR Z B2 L, 2 s —
AN ER AT, S SRR & AT IR
o 10 LU A& 0 PR3P 5 PBPA SR AN SE R4
Wi, NS5 SRI R LBl g For, g e[0,1]
M q=1 55355 FBPA MlF); 24 ¢=0 i, WIAZAC
BTN M 0<qg <1 SLERY, AR W I

2 5 0 (1) R 0L 1 ST R Mk b 55 R 21 2%
BAT B AR, LA R A B AR 1) 22 4% B LR
i) FsJ 57 Wl e 5% M) Fsf )R ) 2~ 22 SR s 73 T 45 4
B

W34 1 GT-ITM T B BERL> A", Ao
FEAEZENEK 2 P,

%2 HESHRE

ZHBGE ZHUH
OLT 1
ONU % 8
oS s R 2 64
LT HE A 55 /(Gbits ™) 10
TCLR A S5/ (Mbit-s ) 54
JGMIT STALBERE J)/GHZ 50
FoLR M niALHLRE 1/GHz 20
BRARYR > T /us 100
BRAR A I IR /s 100
WBEAT R R T4 s [20,70]
REALATT AU PE U 7 5K /GHz [5,15]
PR B 45 5 375 3R /(Mbit-s ") [5,50]

Fofr, s ] LA A T
%,mnﬁﬁngMM%ywa"@[”%%%o
T A 4 R A = 0,05 A0, LA
AN AL R O BRI R 1 000 I
L L S 5 A
4.1 A[E QoP HERBIM L& EIEFF4E

WREA SO FLSDA [9PERE, 56t
FLSDA (10142 5 5 FF 30 1T 00 2 FE| 5 A b
i T A AR, L AT
A, RS R B A LB A 5 T
BT AT . e RN U, F, W
S TR 15 QoP AEL I R AN 4 . TTLL
B U, I, B QoP SgiHIK, %
U IF A B2 B B QoP 2 A I
I 6 s et B T 419 S B B
2Bk, LT 2 0 VUi QoP AE2
K RO VEUERG eI BK, DA 5 TR
k.

2019069-9



53 3] FIHESE: WEX A EEIUL Fiwi 199 2% ] S~ LT - 45-
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9 4% BE U FF44/(Mbit-s~")
Y w
wn S

8]
(=}
®-

<>

w

1 1 1 1
0 20% 40% 60% 80% 100%
QoP%R

K4 ANIF QoP &2k I 45 B IS T4

4.2 AEEXRIMEEIRTT Y

5 AN RIS IR Y 2 R U5 OT A o L 25 4
PBPA SILERAIA L HTHE FLSDA k&4
i SRR LG g BEAT #& o BRI IR R A, DRk, fR
P g BARKS 2 B EVLE M TR AR, B g
IRy =R R ER T Ly N €Sl o S P Tl BN
FBPA ", KM 2 458 i AT 58 & % VB N R P,
DAL i 5 4 7 A2 B B AN 2 AR LU g [ sg i, H
T g=1 I L £ 03 5590 PBPA SLL IR IF4H
Al LAE 1, FBPA JF## K, PBPA IR Z, FLSDA
FES A FH P AN QoP FF SR 1 A I, A BT i
B BEEADOWIR)E MY EIE . £ qg=05K,
FLSDA Lt FBPA 548 T 24 27%IP) v ot i o X
J& Kl FBPA 7 K2 01 90 4% I S5 Ao o5 4 4% i 400 %
e S 0395 A S AE IR 2 SR ANHIAS IR 2 B 12 1, —
SAEN E AT A Y, o — AR & A AT IR
o, FrLLRE ST e k. B4R FLSDA Al PBPA
BRI A e R Y 10, {2 FLSDA K H £ 4%
R 4 Ry DI . NP B S = 3 R
(1 25 1345 9 o

£

g

&

B

&

&

£

E 20 —=— FBPA
—e— PBPA
—A— FLSDA

15

1 | 1 | 1 | 1 L 1
01 02 03 04 05 06 07 08 09 1.0
W S5 FR AR g
Bl S ARSI M 2 BEs0T 4

43 EMBHEEEER

Bl 6 A& 3 B 0T i 40 ) 28 i i 5 53 6 1 5
W, T LA Y FBPA R UL 4% i s &2 K dp ey
JUT-4 1; AL FLSDA ¥R, 4124 80%; PBPA
(1) 1 HOL I 2% W B 50 2R ek, 340 60%. IX 2
BRIk 4 48 O A4 290 FBPA 6 T A9 1 45 20 K i 5
B % A o A R () 2% 0 BE R AT B & R, Y
W 2 R IF ) DLIRGEORE M 45 1 75 31 A i ARk
1746, DB, s G &0 R
595 PBPA SR AN 58 A R4 i it HL 32 8% 45 A2 PR 8
Petktin, M qB/ANEE, &0 BN 2 DLAR R
6 LRV 5 A% i, DR I I 285 B 48 A2 SRR AT R B 11K
Il FLSDA HAAW)E TATERY, HEXHZ
AR, IR — 45 ) BB I 2R R0 2% g i 2
2 ME PR T U TR IR AR, A 0 TR R AL R R B L
BaN LR R 7= TR 70 < S NP P 1 e M -9
BE HE T PBPA.

1OO%W

90% |-

A
h
@SO%W\/\‘
36@%t\\""‘—‘\\‘\\'__.\\'//*\\,,/*
by

—a—FBPA
—e—PBPA
—A—FLSDA

40% 1 1 1 1 1 1 1 1 1
4 8 12 16 20 24 28 32 36 40 44
Bt ¥1/1 OO0 fi B8 5%

Bl6  REAuhI) g i bni i 52 4

4.4 EMBIERIEZEZTE

K 2% 0 % 470 ) 32 A i A5 0% e 8 A4 R 40 1Y
ZEARAT IR e R R A A2 e, R T A R
TR 4 0] FH e s, 3 SO T Ak 25 1
25 PRIk D o W T A 3 BRI IR R 0L 4% 1 R B
ZHENE . A% FLSDA W 2% 3% sk 45252 %
Lt PBPA P4 7%, MLt FBPA V34 i
16%. XK K FBPA KA &M A, MK S
(17 19X 6% 0% 05 FF- 48 1T LA H 61 AH [ 1) 9 245145 3K
FBPA T Z M4t 0t it 2, ith, HEEZ i
/N M T PBPA, FLSDA XM £ Micth, At
B 78 53 M R 9 445 ] R B s, R Ok G D) 4% i R B
SRR

w
3

X
T
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R(G,)= > as(n)+ Y. pb(e,) (16)

Hrft, o AR TR RV B VB T
SHIIBIT, s(n,)s b(e,) 4l 25 JF e s Fly 4 ¢

VU R
TEAEILE ML P IR TR, 2erih
C(G.)= 2 s(n)+ >, b(e,) (17)

ngeNg ek

b, s(n) b(e) 52 MIIEE A L 4 R A
A R U

P TR E o BN 1, PFEERANE 8
Ji7n. FTCAE Y FLSDA V-3 25 TF4Y B T34 v
i PBPA ¥ I 5 FFA L2 16%, #HLL FBPA
Yomnt 43%. T2 R R 6k A 90 10 I 485 0% 50
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SERIC RS TT RS Eefe /b o 11 FLSDA SR 2 4244
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7 75 5K (17 QoP K i RERS SCAT IR 9 A, J e st
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