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Obtain set of combinations of pairs of start point and end point with which paths can be provided with different links (preprocessing)
Obtain manner of assigning optical path by greedy algorithm (optimization process)
Qutput manner of assigning optical path

(57) Abstract: A solution calculation method according to an embodiment of the present invention is for calculating a
solution of an optical wavelength assignment problem on an optical network, said method being characterized in that a
computer carries out: an input procedure for inputting a zero-suppressed type binary decision diagram Zy, that represents
a set of paths which satisfy a predetermined constraint between a start point s, and an end point ty in the optical network
(where k=1,---, K), a demand dy that corresponds to the zero-suppressed type binary decision diagram Zy, and the number
A of wavelengths that can be used in the optical network; a preprocessing procedure for using the zero-suppressed type
binary decision diagram Z to calculate a binary decision diagram R that represents a set of combinations of pairs of the
start point s and the end point t, which have different links constituting the paths; an optimization procedure for using
the zero-suppressed type binary decision diagram Zy, the demand dy, the binary decision diagram R, and the number A
of wavelengths to calculate, by a
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greedy algorithm with respect to a submodular function maximization problem, an optical path that represents a path
between the start point s and the end point t, and the wavelength used in the path; and an output procedure for outputting
the optical path for the start point s, and the end point t; as a solution of the optical wavelength assignment problem.
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1
2
3
4
8
L]
7
8
9

10
11
12

13
14

15

procedure Search(d, Z, S):

if Z = 1 then
i return

if d > K then
R « Apply(R,Powerset(S), V)
UpdateTrack(S)
return
if label(Ty) = d then Tyy, « hi(Tq)
else Td+1 «— Td
Search(d + 1,DisjointJoin(Z, Z4),S U {d})
if label(T4) = d then Ta41 + lo(T4)
else Td+1 — Td
if Tg.1 = T then

| return

Search(d + 1,7, S5)
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1 procedure UpdateTrack(S):

2 T, « R

3 ford«—1to K do

4 if label(Ty) = d then

5 if d € S then Ty, «+ hi(Ty)
6 else Ty, « lo(Ty)

7

| else Tay1 « T4
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1 procedure GetDisjointCombs(S, Z,,...,2Zk):

2 Yo «— T

3 i+0

4 foreach k € S do

3 i—1i+1

6 L Y; « DisjointJoin(Y;_;, Z;)

7 | C«(YiOREHDS LERD—)

8 foreach k € S in reverse order do

9 (r,C, P) « Decompose(Y;_1, Z;,C)
10 t1e—i—-1
11 | return {P; |k € S}
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1 procedure Decompose(F,G,C):
2 if 3k € C s.t. (k < label(F)) A (k < label(G)) then return (false,,9)
3 if (F = T) A(G = T) then return (true,9,0)
4 if (F = 1) V(G = 1) then return (false, 9, 0)
5 if (F,G) € X then return (false,0,8)
6 if label(F') < label(G) then
7 if label(F) € C then
8 (r,Cr,Cc) + Decompose(hi(F),G,C \ {label(F)})
9 if r = true then Cr + Cr U {label(F)}
10 else
11 | (r,Cr,Cg¢) «+ Decompose(lo(F),G,C)
12 else if label( F') > label(G) then
13 if label(G) € C then
14 (r,Cr,Cg) « Decompose(F, hi(G),C \ {label(G)})
15 if r = true then C¢ « C¢ U {label(G)}
16 else
17 | (r,Cr,C¢) « Decompose(F, lo(G),C)
18 else
19 if label(F) € C then
20 (r,Cr,Cg) + Decompose(hi(F),lo(G),C \ {label(F)})
21 if r = true then Cr « Cr U {label(F)}
22 else
23 (r,Cr,Cg¢) + Decompose(lo(F), hi(G), C \ {label(G)})
24 if r = true then Cg « Cg U {label(G)}
25 else
26 | (r,Cr,Cg¢) « Decompose(lo(F), lo(G),C)
27 | if r = false then X « X U{(F,G)}
28 return (r,Cr,Cg)
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