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Reduction of Switch Cost by Optimization of Tunable Wavelength
Converters and Internal Wavelengths in the Optical Packet Switch with

Shared FDL Buffer
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Abstract

o reduce switch cost, the opfimum numbers of fundble wavelength converters (TWCs) and infernal wavelengths recuired for
contention resolution of asynchronous and variable length packets like intemet froffics, is presented in the optical packet switch
(OPS) with the shared fiber delay line (FOL) buffer. To opfimize TWCs and infemal wavelengths related fo an OPS design cost, we
proposed a scheduling dgorithm for the limited TWCs and infemal wavelengths. For three TWC difematives (not shared, parfially
shared, ond fully shared cases), the optimum numbers of TWCs and infemdl wavelengths to guarantee minimum packet loss are
evaluated to prevent resource waste. Under a gven load, TWCs ond infemal wavelengths coud be significontly reduced,
guaranteeing the same packet loss probability s the perfomance of an OPS with full TWCs and infermnal wavelengths.

= Keyword : Tunable wavelength converters (TWCs), infernal wavelengths, confention resolution, opfical packet switch (OPS), fiber
delay line (FOL) buffer,
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n: the number of channels per input/output fiber

p: the number of converters that is not shared per input fiber
q: the number of converters that is shared for all input fibers

M: the total number of converters

(0<p<n, g=0, M<uN)
(a)

(0<p<n, 0<g<(M-pN), M<nN)

(pN +g)xB Nxgq gxB

s — e

1 TWC

— HZH

(P=0, 0<g<M, M<nN)
©

(a8 1) 7k=8t TWC #X, (a) Not shared, (b) Partially shared, (c) Fully Shared.
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B: buffer depth, t: packet arrival time
n: # of channels per input/output
i=0k=¢;
‘While (i < B)
{
q = Channel_Search (k);
ifig>-1&&g<n)
if (a channel in the selected i FDL is available)
if (a TWC is available)
{
Update_Information (q) ; break ; /* Update wavelength queue

information of q channel */
)

else { n/++; break;}
}

else {#/++; break;} /* Increment of # of loss packets *

/* Increment of # of loss packets */

)
if(g =-1)
{

=i+l

k=t+ixD; /* Let k be the time delayed as much as
D,=i-D from packet arrival time t */
}
}
if(i>B) {nl++;} /¥ Increment of # of loss packets */
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i Arrival
) R

« =
Time t+D, t+D, Current time ()

(33 3> LAUC ¢alES AESH of2X #lid MH
of Gi(sitel 3 mizlE fIst &3 mold
o WQlI(Wavelength Queue Infor-
mation)7} ZAtslo} Zich).
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N: # of input/output fibers

L: # of internal wavelengths (conversion range of TWC)

n: # of channels per input/output fiber
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0.08 1 ——=-L=128

0.06 J
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0.04 4 v
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0
]
002 4
g
=
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7 S T — T —
g 0 1000 2000 3000 4000 5000 6000
g
E:

Delay line length D (bytes)

(a®| 5) Delay line length (D) 9] &<2A2| T3l
=4 &E (Not shared TWC +=
(p=16) 7} &=} ZEch N=16, n=16,
B=10, @ =1.2, »=0.8)

<d¥ 6> ZZe] TWC T2 tiaiX p
(?3@1 sol] 3 THHA & TWC A+ &
< g(ZE 49 dolHd g FTHE TWC
B )«] FrEMY HZ &4 FEE HAE
t}. Not shared TWC T%<1% 6(a)> o A
T, 3R &4 FES R 3 gl &
Aol p=1394 T@S}ﬁi—’f’—, o3 A=
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A~ (o]
&48

C Rl RS RS A99¢ 4
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2E 49 ol disl Ff ozl 9 TWC
(@=9)7t p=10Y ® Hio] FR &AL HA3S}
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TZ <3 6(c)>9] ¢ EE 48 ol
B3 F5H012 110 A TWC (q=110)7} H
a9 7l &4 A A otk we
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BASN F= F TWC /14 (M)= Not shared
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<a¥ 7> Zzke] TWC Fxo) 3]
3 A (DY FFEANY HA &4 FES
BdZEth <a¥ 6>02RE HAA 59
TWCF—% Zb= Zkke) TWC F-%0 disl, )

&4 FEo] yR9 37 As (Y F7t
Oﬂ weta] AEHolA Ho 3ok AR =%
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(a)

(a8 6> Z2te] TWC 7ol thall p &2 g2l gs2AMe| 3

# of TWCs that is shared for allinputs (q)

#of TWCs thatis shared for all inputs (q)
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