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The internet backbone is composed of high=speed electronic switches or routers which are
connected via fiber-opuie” links. Teday, with the deployment of dense wavelength-division
multiplexing (DWDM) technelogies, the everall transmission capacity through optical fibers has
increased to over 1 Thps with ling rates éf :lﬂ Gbps (OC768c). Compared with the tremendous
capacity of optical links, the switching capacity enhancement of switches becomes a relative
bottleneck for the Internet backbone. As,arcaiﬂt,'ﬁere is need for building faster switches. Moreover,
there is a pressing demand for guarauteed qég,lity—ofﬁcrvice (QoS) and supporting multiple class
traffic in the Internet, which ifﬁnotlmt_.respnﬁﬁb@:cy of backbone switches.

In this thesis, we present-the Env:lqﬁ?éﬁhnique, it is a scheduling algorithm for input-
queued switches based on a nen-blocking Wwﬁﬂiﬁsﬁtch fabric and virtual output queuning (VOQ).
The Envelope is used in order to decrease the fr@quengy:_ of the matching computation by increasing
the number of cells through the switch fabric. Consequently, the Envelope increases latencies in the
switch so we can use the threshold envelope scheduling scheme that can reduce the latencies for
providing bandwidth and defay guarantees and use twe planes of VOOQ for two classes of traffic for
supporting multiple QoS. The dynami¢’ threéshold ‘envelope selection performs better than the
partially-filled envelope and the filled envelope and nearly equally to the-mixed first-two envelope
selection but uses time to match less than. the mixed first-two envelope. selection. Obviously, the

dynamic threshold envelope selection is the best performance of envelope selection at any traffic.
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330 3 1aeneudlalae I sHamay (Combined Filled and Partially-Filled (CFPF) envelope)
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%Input-queued switch with ISLIP algorithm using MATLAB program.

clear
SIM_TIME = 10000;
NUM_PORT = 16;

BUFFER_SIZE = 16;
ITERATIVE_MAX = 4;
offerLoad = [0:0.1:1];
input = zeros(1,NUM_PORT);

x = zeros(1,11);
y = zeros(1,11);
z = zeros(1,11);

%%%main program*x*xxsxi
for n = 1:11
lengthQ = zeros(NUM_PORT);
genPack = 0; txPack = 0; lossPack = 0; totalDelay = O;
grt = zeros(1,NUM_PORT); act = zeros(1,NUM_PORT);
for m = 1:SIM_TIME
%generated cell at Inputport***
input = rand(1,NUM_PORT) < offerLoad(n);
genPack = genPack + sum(input);
for 1 = 1:NUM_PORT
if input(i) >0
J = randint(l1,1,[1,NUM_PORT]);
lengthQ(1,j) = lengthQ(i.j) + 1;
if lengthQ(i,j) > BUFFER_SIZE
lengthQ(i,j) = BUFFER SIZE;
lossPack = lossPack + 1;
end
end
end
%Step 1: Request *xdsksiask
request = sign(lengthQ);
for iterative =1:1TERATIVE MAX
grant = zeros(NUM_PORT);
g = zeros(1,NUM_PORT);
g = grt;
for j = 1:NUM_PORT
i=1;
while (i <= NUM_PORT)
agd) = rem(g(),NUM_PORT) + 1;
if request(g(d).j) > 0
grant(g().j) = 1;
i = NUM_PORT + 1;

else
grant(g(d).J) = 0;
1 =1+ 1;
end
end

end



%Step 3: ACCGpt B
accept = zeros(NUM_PORT);
for 1 = 1:NUM_PORT

J =1

while (j <= NUM_PORT)

act(i) = rem(act(i),NUM_PORT) + 1;

if grant(i,act(i)) >0
accept(i,act(i)) = 1;
request(i,:) = O;
request(:,act(i)) = 0;
if iterative < 2

grt(act(i)) = g(act(i));

end
J = NUM_PORT + 1;

else
accept(i,act(i)) = 0;
J=3+1;

end

end

end
txPack = txPack + sum(sum(accept));
lengthQ = lengthQ - accept;

end

totalDelay = totalDelay + sum(sum(lengthQ));

end
% display output data ******
x(n) = genPack/(SIM_TIME*NUM_PORT);
y(n) = txPack/(SIM_TIME*NUM _PORT);
if txPack ~= 0
z(n) = totalDelay/txPack;
else
z(n) = 0;
end
end

disp(®" GenPacket:TranPacket:AvglLatency(cells)");

disp([x"y"z"]);

figure(1)

plot(x,y, "b:+");

axis([O0 1 0 1]);

xlabel ("offerload,p:");
ylabel ("Switch throughtput®);
title(" Input-Queued switch®™);
legend("iISLIP");

figure(2)
semilogy(x,z, " m-*");
axis([0.2 1 0.01 1000]);
xlabel ("offerload,p:");
ylabel (TAvgLatency(cells)™);
legend(TiISLIR™);

data = fopen(“data.txt","w");

fprintf(data, "%.4f %.4F %.4F\n" ,x",y",z");

fclose(data);
%%%end main program.
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