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The Performance Analysis of All Optical Network with XGM Wavelength Converter
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Abstract: By far, the research about limited-range wavelength converter is concentrated on FWM (SOA (Semiconductor Opir
cal Amplifier) in Four Wave Mixing) wavelength converter which can convert the input wavelength to longer or shorter output wave
length, or on wavelength converter which has wraprounds capability. In this paper, the network peformance which is influenced by
XGM( SOA( Semiconductor Optical Amplifier) in Cross Gain Modulation) wavelength converter which can only convert input wave-
length to shorter output wavelength is studied. The research result shows that although the performance of network with XGM wave-
length converter approximates to the performance of network wih FWM wavelength converter which has 10- 20% converting range ca
pabiliy, the performance improvement is significart and is not far away from the peformance wih alkrange wavelength converter.

Key words:  XGM wavelength converter; FWM wavelength converter; WDM ; limied range wavelength converter; blocking probr

abiliy
in Cross Phase Modulation,
WDM ( Wavelengtlr Division Muliplexing, ) ) XGM >
XGM ,
OXC(Optical Cross Connects, ’
(Wavelength Conveiter) ~ WDM (coherent and analog modulation) 1. FWM
: , WDM XGM  XPM s
; 7 (31
SOA  XGM  XPM 1 X6M ;
5 10GW s . : : [4.5]
) (‘extinction ratio) FWM 5 [6,7]
. XPM(SOA(Semiconductor Optical Amplifier) ’ ’
:200F 03 02; : 200F 09-07

“WDM ” (: No69990540)



2002

612
( Wraprounds) , XGM
XCM Aaf i), jv 1= Dl}\t, 1 (3)
(3) (2) :
’ ’ u 1
, WDM p[m»,,]—(l— P)p[ﬂ&,+]+9-p( ?»,] (4)
. s XGM
XGM WDM N w
Pp= p(m N
XCM  FWM , =1
) FWM f1,
_ min( i+ k,w) _
, Aafi).j+ 1= . mmﬂf . At (5)
) 3 k
;4 Meslr tows s (5) (2) .
;005 w _ w= muu+ kw) _
S0 = 1 g (M) N0 5,,0)
2 XGM FWM = BN max( i~ k,1)
+PpNX (6)
XGM ) H FWM
14 FWM Po=p( M)
, R XGM WM p 4
’ 100k
.o FWM D= (w )(%) (7)
oM As, M, Qs 1 ) 18],
; XGM oV Pg=1- (1- p°)" (8)
)\'35 )\‘25 )\'b }\4 B B s [8]..
, XGM , Py=[1- (1- p)H]u (9)
8 R 3 , XGM
= A FWM s 2’
a s b c
2 d 10% 20% 50% FWM
P e 5
18 Eop f XCM ) )
1 FWM XGM D, (7) k= D* (w- 1)/100, k
s k . R 8
w H Y j , XGM 10%k l .
5 PB 1 H Xi j ’ =L =
. A ) 14% , XGM 10% - 20%
. o v . ; - .
p( .;i -a(i) XCM  FWM
. }\ﬂ(i)/+l j+ 1 s (l(l) A XGM
, s (Nagig.js1) FWM ,
j H )=p (07] (1) 3
A L N
P( ]-PU (%) e
=p(( M Jj Ul j
_ w=1_
}\'a(u’),j-#l)n(iol)\'LB ) s 5
s 1_ _ A5
= (1_ p)'p((D])\LJ mA"(u)’jJrJ + p.p(;: 1)\£’J ’ XGM N
2) XGM



4 : XGM 613
Au B AL‘* I == }\l- 1 ’ > i
s 2 , N -1
2 N 5 s
> s FWM s XGM
XGM s 4
’ Meslr torus s
, XGM
FWM s
Au B AL‘* I == }\17 1
’ 2 ’ N x N Mestr tows! 7. Mestr
2 ’ ’ torus [7] 1000000
2
100 10° 10°
10" 10°
102 —a "
. Dl 5
mm’ - W10°
= o d =
104 b ;
10°
10070703 04 05 06 07 08 08 10 5ao 100 12‘o 140 160 160 260 220 10éao 160120 140 160 180 200 320 240 360 280
EAEES RE S/ ERE Rk g /ERE
23 8 3 XGM FWM 16 ,5x%5 4 XGM FWM 16 ,8x 8
Meslr torus Meslr torus
3 4 16 , 5% 5Meslrtoms 8 IEEE ] Select Areas Commun, 1998: 1061- 1073.
x 8Meslr torus XGM FWM [ 2] T Duthuus, et al. AlFoptical wavelength conversion by semiconductor
Meskr torus XGM optical amplifier [ J]. J Lightwave Technol, 1996: 942— 954.
10% FWM [ 3] R Sabella, & al. Optical transport networks employing alt optical wave
XGM length conversion: Limits and features [ J]. IEEE J Select Areas Conr
’ ’ ’ , 1996, 14(5) : 968~ 978.
FWM ., XCM  10% e (3): o .
[ 4] J Yates, et al. Limited range wavelength translation in all optical net
works [A].Proc. INFOCOM’ 96 [C]. 1996.954- 961.
, XGM 20% FWM [ 5] H Hari, et al. Performance analysis of wavelength assignment policies
- XGM in all_optical networks with limited range wavelength conversion [ J].
s IEEE J Select Areas Commun, 1998. 1051- 1060.
, XGM , [ 6] T Tripathi, et al. Computing approximate blocking probabilities m wave
10- 20% FWM length routed alt optical networks with lmited range wavelength conver
5 son [ A]. Proc. INFOCOM 99 [ C], 1999. 406- 416.
XCM [ 7] V Shama, et al. Limited wavelength translation in alt optical WDM
mesh netwoks [ A] . Proc. INFOCOM’ 98 [ C], 1998. 506— 509.
[ 8] R A Bary, et al. Models of blocking probability in alt optical networks
’ with and without wavelength dhangers [ J]. IEEE ] Select Areas Conr
i 5 NxNMelrtaus : mun. 1996:858— 867.
, XGM
: 10- 1971 12 . .
20% FWM s WDM .
192 5 , s
[ 1] B Ratanurity, et &l Wavelergthoeonversion in W DM hetwarking § J}'!



