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Algorithm: EDA (Extended Dijkstra’s Algorithm)

Input: G=(V, E), ew, nw, s //G =(V, E) is a digraph with edge and
node weights stored in ew and nw, and s is the source

Output: SP //SP is the set of shortest paths from s to all other
nodes

L

dist[s]«0; dist[u]«oo, for each U#s, ueV
insert u with key dist[u] into priority queue Q, for each ueV
while (Q=J)
u—Extract-Min(Q)
for each v adjacent to u
if dist[v] > dist[u]+ew[u,v]+nw[u] then
dist[v]«dist[u]+ew[u,v]+nw[u]
pred[v]—u //v’s predecessor in the shortest path is u

calculate the shortest path from s to u to add into set SP according to
dist[u] and pred[u], for each ueV, u#s
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return SP
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Algorithm: SCTF (Selective Closest Terminal First) algorithm

Input: G=(V, E), ew, s, R={ry,....I} and « //G =(V, E) is a graph with
edge weights stored in ew, s is the source, R is the group (set) of receivers
associated with s, and « is a control knob for the priority queue

Output: T=(Vy, Et) //T=(V+, E7), where Vi<V and

Erc E, is a Steiner tree rooted at s and spanning all nodes in R

1. Q«{s} Vi<{s} Er< O [IQ: priority queue
2:  while (R#Q) do
3: B « the set of the first Min(x, |Q[) nodes in Q
4: P* « ShortestPath(x, y), where xeB and yeR are arbitrary
5: for each x in B do
6: for eachy in R do
7 if w(P « ShortestPath(x, y)) < w(P*)
8: P* « P /IP*is the “shortest” shortest path
9: Z « the terminal at which P* terminates
10: Branch < subpath(u, z) such that only u isin V¢
11: insert nodes in Branch into Q
12: V1 « V7 U {nodes in Branch}
13: Er <« Er U {edges in Branch}
14: Rt < Ry — {terminals in Branch}
15: returnT
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Algorithm: M-SCTF/EDA
Input: G=(V, E), ew, nw, n, S={5y, ...,sn}, M={R4,...,R},
1IG =(V, E) is a graph with edge and node weights stored in ew and nw, n is
the number of sources, R; is the i group (set) of receivers associated with s;,
1<i< n, and « is a control knob for the priority queue
Output: T={Ty,..., T} /[T is a set of Steiner trees, where T;=(V;, Ey),
VicVand E;c E, is a tree rooted at s; and spanning all nodes in R;, 1<i<n
1: ie_iﬁsi},_vi_e{si}, Ei« J, foreveryi, 1<i<n;
/1Q;: 1" priority queue
2:  while (M=) do
3 raArg Min__ (URjEM Rj)w(EDA(r’s source, I)), where r,eR,
4: M« M —R,
5: while (R#Z) do
6: B « the set of the first Min(x, |Q[) nodes in Q
7: P* <~ EDA(X, y), where xeB and yeR, are arbitrary
8: for each x in B do
9: for eachy in R, do
10: if w(P « EDA(X, y)) <w(P*)
11: P* « P /I P* is the “shortest” shortest path
12: z < the terminal at which P* terminates
13: Branch « subpath(u, z) such that only uis in V,
14: insert nodes in Branch into Q,
15: V, < V, U {nodes in Branch}
16: E, « E, U {edges in Branch}
17: Ra < Ry — {terminals in Branch}
18: returnT
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Parameter Setting

Bandwidth on edges 100Mbps ~ 1Gbps

Capacity of each node (switch- 10Gbps ~ 179Gbps

Number of sources lor2
Number of receivers 18 or 16
Number of switches 20

Number of edges 63
Controller Ryu ver 1.7.90
Simulation time per case 1000 sec
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