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Hybrid Buffer Structured Optical Packet Switch with the Limited
Numbers of Tunable Wavelength Converters and Internal Wavelengths
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Abstract

Optical packet switching (OPS) is a strong candidate for the next-generation internet, since it has a fine switching
granularity af the packet level for providing flexible bandwidth, and provides seamless integration between WDM layer and
IP layer. Optical packet switching have been studied in two categories: OPS in synchronous and OPS in asynchronous
networks. In this article we are focused on contention resolution of OPS in asynchronous networks. The hybrid buffer have been
addressed, to reduce packet loss further as one of the alternative buffer structures for contention resolution of asynchronous
and variable length packets, which consists of the FDL buffer and the electronic buffer. The OPS design issue for the limited
number of TWCs and internal wavelengths is important in the aspect of switch cost and resource efficiency. Therefore, an
hybrid buffer structured optical packet switch and its scheduling algorithm is presented for considering the limited number of
TWCs and internal wavelengths, for confention resolution of asynchronous and variable length packets. The proposed algorithm
could lead to the packet loss improvement compared to the legacy LAUC-VF algorithm with only the FDL buffer.

= Keyword : Opfical packet switch, hybrid buffer, scheduling algorithm, Tunable wavelength converter, internal
wavelength FDL buffer, electronic buffer
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Switch Control Unit (SCU)

M: # of input/output fibers
L: # of internal wavelengths (conversion range of TWC)
n: # of channels per inputfoutput fiber
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N: the number of input/output fibers

q: the number of converters that is shared for all input fibers
M: the total number of converters

B: Buffer depth of the FDL buffer (i.e., the number of FDLs)
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B: buffer depth, t: packet arrival time
n: # of channels per input/output

i=0k=1¢;
while (i <B) /* Execute LAUC-VF algorithm */

{
q = Channel_Search_by FDLs (k);

if(g>-1&&q<n)
{
if (a channel in the selected i FDL is available)

{
if (a TWC is available)

Update_Information (q) ; return ; /* Update wavelength queue
information of q channel */

else { n/ ++; return;}
¥
else {n/++; return;} /* Increment of # of loss packets */
}
if (g =-1)
s
1

/* Increment of # of loss packets */

i=itl;
k=t+ixD; /* Let k be the time delayed as much as
D,=i-D from packet arrival time t */
¥
}
if (¢q==-1) /* Execute the Void phase and the Queue end phase
algorithms for overflow packets */
{
J=0;
while (j<n) { /* Executes void phase algorithm */

q=Void_Search (j); /* Seeif avoid smaller than the packet length
of overflow packet in j channel is available */

if(g>-1&&q<n) { /* ifachannel qis searched */
if (an electronic buffer input and an output are available ) {
Update_Information (gq); return ;
}

else { nl++; return;}  /* Increment of # of loss packets */
1
5
if (¢ ==-1) j++
}

Jj=0;
while (j<n) { /* Executes queue end phase algorithm */

q=Queue_End_Search (j); /* See if a queue length of a channel j is
smaller than the maximum delay of the electronic buffer */

if (¢>-1&&qg<n) { /*if achannel q searched */

if( an electronic buffer input and an output are available ) {
Update_Information (gq); return ;

v
5
else { n/++; return;}  /* Increment of # of loss packets */

¥

if (g ==-1) j++

}
}

if(g==-1) {nl++; return;} /* Increment of # of loss packets */
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¥ : void size
D; delay corresponding to i times of delay line length D of the FDL buffer

& : time delayed from the packet arrival time 7 to a scheduled time founded by
continuous delay property of the electronic buffer
£ : maximum delay supported by the electronic buffer
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