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##4570747221 : MAJOR ELECTRICAL ENGINEERING
KEY WORD: INPUT-QUEUED SWITCH / VIRTUAL OUTPUT QUEUE (VOQs) //QOS / SCHEDULING /
ENVELOPE

SAMATCHAI SRINON : DEVELOPMENT OF A HIGH-SPEED PACKET SWITCH
USING ENVELOPE TECHNIQUE SUPPORTING QUALITY OF SERVICE
GUARANTEES FOR TWO TYPE TRAFFIC. THESIS ADVISOR
ASSOC.PROF.LUNCHAKORN WUTTISITTIKULKIJ, Ph.D., 131 pp. ISBN 974-14-
2502-3

This thesis presents a study of high-speed packet switches that are capable of supporting
cells with 2 different priority levels. In order to allow switch to operate at high speed, an envelope
technique is applied to help reduce the switching rate or the frequency of matching between input and
output of switches. Two types of the envelope technique are used, partially filled (PF) envelope and
filled (F) envelope. Although these two techniques cause an increase in the average latency, they can
resolve the bottleneck problem thereby enabling the switches to support higher bit rate of
transmission links. To support cells with 2 priority levels, in this thesis, we present three algorithms
that apply additional control mechanism at each step of the conventional iSLIP, namely control at
request, control at grant and control at accept. These algorithms allow both cells with different
priority to meet their quality of service (QoS) requirement in terms of delay time performance by
adjusting the system parameters appropriately so that the chance of cells entering the switches are
precisely controlled. More importantly, the introduced mechanism can guarantee QoS even when
traffic loads changes.

From the computer simulation result, we found that partially filled (PF) envelope have the
average latency better than filled (F) envelope. When we increase envelope size, the average latency
will increase too. Moreover the proposed algorithms can control quality of service more precisely

than existing prioritized iSLIP algorithm in every traffic condition.
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Clc; clear all; close all

for offered load = 0.1:0.05:1.0
num_inport = 16;

num_outport = 16;
buffer_size = 50000;
YES = 1;

NO = -1;

EMPTY = O;

OCCUPIED = 1;
ITERATIVE_MAX = 4;
%offered load = 0.4;
SIM_TIME = 50000;

viqueue = zeros(num_inport,num_outport,buffer_size);
viqueue(:,:,:) = EMPTY;
viqueue_ len = zeros(num_inport,num outport);

% islip

request = zeros(num_inport,num_outport);
grant = zeros(num_inport,num_ outport);
accept = zeros(num_inport,num_outport);
grant_arbiter = ones(num_outport,1);
accept_arbiter = ones(num_inport,1);

total _packet loss = 0;
total_packet = 0;
total_delay = 0;

for time_slot = 1:SIM_TIME

% fprintf("Time slot======= %d",time_slot)
newpacket = (rand(1,num_inport)<offered load);
num_packet = sum(newpacket);
total _packet = total packet + num_packet;

outport = randint(d,num_inport,[1 num_ outport]).*newpacket;

for k-=_1:num_inport
if(outport(k)~=0)
curr_len = viqueue len(k,outport(k));
if(curr_len < buffer_size)

% viqueue(k,outport(k),curr_len+l) = OCCUPIED;
viqueue_len(k,outport(k)) = curr_len + 1;
else
% disp("#####HPacket loss™);

total packet loss = total packet loss + 1;
end
end
end
viqueue_len;

% islip
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request(:,:) = (viqueue_ len(:,:)>0);

% grant
grant = zeros(num_inport,num_outport);
actual_grant_inport = zeros(num_outport,1);
for k = 1:num _outport
current_inport = grant_arbiter(k);
for j = 1:num_inport
if(request(current_inport,k)==1)
grant(current_inport,k) = 1;
actual _grant_inport(k) = current_inport;
break
else
current_inport = current_inport+1;
if (current_inport > num_inport)
current_inport = 1;
end
end
end
end
grant;
actual_grant_inport;

% accept
accept = zeros(num_inport,num_outport);
for j = 1:num_inport
current_outport = accept_arbiter(j);
for k = 1:num_outport
if (grant(j,current outport)==1)
accept(j.current _outport) = 1;
accept_arbiter(j) = current_outport+1;
if(accept_arbiter(j)>num_outport)
accept arbiter(j) = 1;
end
break
else
current_outport = current outport +1;
if(current_outport > num_outport)
current_outport = 1;
end
end
end
end
accept;
accept _arbiter;

% update grant arbiter
for k = 1:num _outport
packTx = find(accept(:,k));
if(~isempty(packTx))
ifT(actual_grant_inport(k)==grant_arbiter(k))
grant_arbiter(k) = grant_arbiter(k)+1;
if(grant_arbiter(k)>num_inport)
grant_arbiter(k) = 1;
end
else
grant_arbiter(k) = actual _grant_inport(k)+1;
if(grant_arbiter(k)>num_inport)
grant_arbiter(k) = 1;
end
end
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end
end
grant_arbiter;
% sent packets out
for j = 1:num_inport
for k = 1:num_inport
if(accept(g,.k) == 1)
viqueue_len(j,k) = viqueue_len(j,k)-1;
end
end
end

% collect statistics

num_packet_inqueue = sum(viqueue_len(:));

total _delay = total _delay + num_packet_ inqueue;
end

offered_load = total packet/(SIM_TIME*num_inport)
average_delay = total delay/total packet
save result

end



9an®3INY Prioritized iSLIP

clc
clear all
close all

%s= rand("state");

for offered load = 0.2:0.05:1.0
num_inport = 16;

num_outport 16;

buffer_size 3000;

YES =1;

NO = O;

EMPTY = 0;
OCCUPIED = 1;
ITERATIVE_MAX
%offered_load
SIM_TIME = 50000;
percent _classl = 0.1;
num_priority = 2;

1;
1.0;

viqueue = zeros(num_inport,num_outport,buffer_size);
viqueue(:,:,:) = EMPTY;

viqueuel len = zeros(num_inport,num_outport);
viqueue2_ len = zeros(num_inport,num_outport);

% islip

request = zeros(num_inport,num_outport);

grant = zeros(nhum_inport,num_outport);

accept = zeros(num_inport,num outport);
grant_arbiter = ones(num_outport,num_priority);
accept_arbiter = ones(nhum_inport,num_priority);

total _packet loss = 0;
total packet =

total_packetl = 0;

total _packet2 = 0;

total _delay = 0;

total _delayl = 0;

total_delay2 = 0;

current_inport = 0
r

current_outport = 0O;

for time_slot = 1:SIM TIME

% fprintfF("Time slot======= %d",time_slot)
newpacket = (rand(l,num_inport)<offered load);
num_packet = sum(newpacket);
total packet = total packet + num_packet;

priority = ((rand(l1,num_inport)>percent_classl)+1).*newpacket;

num_packetl =
num_packet2 =
total_packetl
total packet2

sum(priority==1);
sum(priority==2);
total packetl+num_packetl;
total_packet2+num_packet2;

outport = randint(d1,num_inport,[1 num_outport]).*newpacket;
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for k = 1:num_inport
if(outport(k)~=0)
if(priority(k)==1)
curr_len = viqueuel len(k,outport(k));
if(curr_len<buffer_size)
viqueue(k,outport(k),curr_len+l) = OCCUPIED;
viqueuel len(k,outport(k)) = curr_len + 1;
else
disp("#####HPacket loss™);
total packet loss = total packet loss + 1;
end
else
curr_len = viqueue2_len(k,outport(k));
if(curr_len<buffer_size)
viqueue(k,outport(k),curr_len+l) = OCCUPIED;
viqueue2_ len(k,outport(k)) = curr_len + 1;
else
disp("#####Packet 1oss®);
total packet loss = total packet loss + 1;
end
end
end
end
viqueuel len;
viqueue2_len;

% islip
requestl = (viqueuel len(:,:)>0);
request2 = (viqueue2 len(:,:)>0);
request(:,:) = requestl|request2;
request_priority = requestl*l + (request2&-~requestl)*2;

request;
request_priority;

% grant
grant = zeros(num_inport,num outport);
grant_priority = zeros(num_inport,num_outport);
actual_grant_inport = zeros(num_outport,num_priority);
for k = 1:num _outport
%current_inport = grant_arbiter(k);
no_classl request = sum(request_priority(:,k)==1);
if(no_classl request>0)
current_inport = grant_arbiter(k,1);
for jJ = 1:num_inport

if((request(current_inport,k)==1)&(request_priority
(current_inport,k)==1))
grant(current_inport,k) = 1;
actual_grant_inport(k,1) = current_inport;
grant_priority(current_inport,k) = 1;
break
else
current_inport = current_inport+1;
if (current_inport > num_inport)
current_inport = 1;
end
end
end
elseif(no_classl request==0)
current_inport = grant _arbiter(k,2);
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for j = 1:num_inport

if((request(current_inport,k)==1)&(request_priority
(current_inport,k)==2))

grant(current_inport,k) = 1;

actual _grant_inport(k,2) = current_inport;

grant_priority(current_inport,k) = 2;

break
else

current_inport = current_inport+1;

if (current_inport > num_inport)

current_inport = 1;

end
end
end
else
error(“Request cannot be les than zero®);
end
end
grant;

actual_grant_inport;
grant_priority;

% accept
accept = zeros(num_inport,num_outport);
for jJ = 1:num_inport
no_classl grant = sum(grant priority(j,:)==1);
if (no_classl grant > 0)
current_outport = accept_arbiter(j,1);
for k = 1:num_outport

if((grant(j,current _outport)==1)&(grant_priority(,
current_outport)==1))
accept(j,current outport) = 1;
accept_arbiter(j,1l) = current_outport+1;
if(accept_arbiter(j,1)>num outport)
accept_arbiter(j,1) = 1;
end
break
else
current_outport = current_outport +1;
if(current_outport > num_outport)
current_outport = 1;
end
end
end
elseif (no_classl _grant ==0)
current_outport = accept_arbiter(j,2);
for k = 1:num_outport

if((grant((,current_outport)==1)&(grant_priority(,
current_outport)==2))
accept(j,current_outport) = 1;
accept_arbiter(j,2) = current_outport+1;
if(accept_arbiter(j,2)>num_outport)
accept_arbiter(j,2) = 1;
end
break
else
current_outport = current_outport +1;
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if(current_outport > num_outport)
current_outport = 1;

end
end
end
else
error("grant cannot be les than zero");

end
end
accept;

accept_arbiter;

% update grant arbiter
for k = 1:num_outport
packTx = find(accept(:,k));
iT(~isempty(packTx))
for j=1:num_inport
if(grant_priority(,k)==1)
iT(actual_grant_inport(k,1)==grant_arbiter(k,1))
grant_arbiter(k,1) = grant_arbiter(k,1)+1;
if(grant _arbiter(k,1l)>num_inport)
grant_arbiter(k,1) = 1;
end
break
else

grant_arbiter(k,1)=actual_grant_inport(k,1)+;
if(grant_arbiter(k,1)>num_inport)
grant_arbiter(k,1) = 1;
end
break
end
elseif(grant priority(,k)==2)
iT(actual_grant_inport(k,2)==grant_arbiter(k,2))
grant_arbiter(k,2) = grant_arbiter(k,2)+1;
if(grant_arbiter(k,2)>num_inport)
grant_arbiter(k,2) = 1;
end
break
else

grant_ arbiter(k,2)=actual_grant_inport(k,2)+;
if(grant_arbiter(k,2)>num_inport)
grant_arbiter(k,2) = 1;
end
break
end
end
end
end
end
grant_arbiter;

% sent packets out
for j = 1:num_inport
for k = 1:num_inport
if(accept(j,k) == 1)
if(request_priority(j,k)==1)
viqueuel len(j,k) = viqueuel len(j,k)-1;
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else
viqueue2_len(j,k) = viqueue2_len(j,k)-1;
end
end
end
end

% collect statistics

num_packet_inqueuel = sum(viqueuel_ len(:));

total _delayl = total _delayl + num_packet_inqueuel;

num_packet_inqueue2 = sum(viqueue2_len(:));

total _delay2 = total_delay2 + num_packet_inqueue2;
end

offered_load = total_ packet/(SIM_TIME*num_inport)

average_delayl = total _delayl/total_packetl

average_delay2 = total delay2/total packet2
average_delay=((total packetl*average delayl)+(total_packet2*average
delay2))/total_packet

data = fopen(“data.txt","a+");

fprintf(data, "\n%.2F\t%_.4F\t%.4F\t%.4F\n" ,offered_load,average delayl
,average_delay?,average delay);

fclose(data);

%save resultpriority?2

%rand("state”,s)

end
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