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Algorithm 1: LB-DRR routing scheme.

Data: Network topology G; Set of flows F'; Constant K
Result: List of best routes for each flow in F
R « empty list]];
edges «— Set of all edges in G;
load « zeros[|ledges]||;
foreach f; € F' do
Ri < I;
Compute r; = Best(fi) (see Equation 4);
foreach edge € r; do
| load[edge] = load[edge] + Ci:
end
R;.append(r;);
if rep; > 0 then
used_edges < {edge € r;};
routes = valid_routes(G, sre;, dst;);
for j = 1torep; do
ri,; = arg min (|used_edges N {edge € r}|);
reroutes
foreach egde € r; ; do
| load[edge] = load|edge] + Ci;
end
used_edges = used_edges \J {edge € ri ;};
Ri.append(r: ;);
end
end
R.append(R;);
end
return R
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Network Topology

* Topology:

-Industrial Topology

-N =50

-PLCs= 10

-Switches= 40

- Link Bandwidth=1Gbps

node 0 € 0.2
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1 Link Bandwidth=1000e6 (1Gbps)

2. n=5o(number of nodes)

Common
parameters:

3. # switches =40 (80%)

4. # PLCs= 10 (20%)




Other constant Data Attributes (Common for both cases A and B):
1 Deadline and Period=[1000,2000,5000,10000]

2. Flow Size= random(100-1500) bytes

Condition 1: Different Flow Sorting Techniques

Case A: Shortest deadline and period Case B: Smallest size first
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Results:

Condition 2

Other constant values:

1. Sorting of flows: Shortest deadline and period first (strict)

Condition 2: Different Deadline and Period Values

Case A: Relaxed Deadline and Period
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S Other Constant Values:
1. Sorting of flows: Shortest Deadline and period first

2. Deadline and Period=[1000, 2000, 5000, 20000]

Condition 3: Different Flow Size Range

Case A: Relaxed Flow Size Case B: Strict Flow Size
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Maximum and Average Schedulability % Difference for All Conditions

B Maximum Difference
Hll Average Difference

Results:

Schedulability
percentage difference

. Q
QO
. C
)
L
. @
=
=
-
o>
.
e
.o
-3

©

Q

e

o

V5]

Condition 1 Condition 2 Condition 3
Conditions




Summary and

Future work:
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