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Abstract We investigate a high-speed buffer management mechanism for output-buffered photonic packet switches. We pro-
pose aparallel and pipeline mechanism on multi-processing architecture for this purpose. The machanism provides NV timesfaster
processing than an existing O(N') mechanism does, where N is the number of ports. Through hardware simulation after place
and route operation, we confirm feasibility of an FPGA-based buffer management hardware for 8x 8 photonic packet switches
with 40Gbps ports, which is capable of asynchronously arriving variable-size packets, of which minimum is 64byte. A support
of 128x 128 packet switch with 40Gbps portsis also feasible by using our mechanism and alatest FPGA technology.

Key words Photonic packet switch, Output buffer, Parallel and pipeline processing, Asynchronous variable-size packets,
Field programmable gate array
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forn:= 1to N do
begin
if (I, # 0) then begin
A= [15])
if A, < B then begin
q:=1tn +ln +AnD;
Packet n isgiven delay A, D; end
else Packet n isdiscarded;
end
end
q := max(q — T,0);
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for each processor n, in paralel (n := 2to N)
begin

if (ln—1 = 0) then tp,1 = ln

el%tn,l =tn_1;

if (ln =0then fr 1 :=10,1

else begin
th—1+1lp—1—t
fn,l =tn +ln +AnD —ty 1,
end;
end
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for each processor n, in paralel (n := 281 + 1to N)
begin
if (fn—Qk_l,k—l = 0) then tpk =ty -1
elsetn,k = tn—?’“_l,k‘—l;
if (fn,kfl = 0) then fn,k = fn,Qk—l,k71

else begin
A bpok—1 1+ frook—1 1 —tnk—1 |
n «— D !
Ik = tok—1+ foe—1+AnD =t _gr—1 j_q;
end ;
end
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for each processor n, in paralel (n := 1to N)
begin

if (I, = 0) then exit;

if (fo—1,5 = 0)then g’ :=g;

q—tn_1k
eseq’ = #] a1k + froot,k

q — tn
Ay = 5 ;
if (A, < B)then Packet n isgiven delay Ay, D;
else Packet n is discarded;
end
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