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ABSTRACT

In optical networks, traffic demands often demonstrate periodic nature for which time-overlapping property can
be utilized in routing and wavelength assignment (RWA). A RWA problem for scheduled lightpath demands
(SLDs) has been solved by combinatorial optimal solution (COS) and graph coloring, or heuristic sequential RWA
(SRWA). Such methods are very complex and incurs large computational overhead. In this paper, we propose an
efficient RWA algorithm to utilize the time disjoint property as well as space disjoint property through fast
grouping of SLDs. The computer simulation shows that our proposed algorithm indeed achieves up to 54% faster

computation with similar number of wavelengths than the existing heuristic SRWA algorithm.
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SLD 1
(09:00 ~ 15:00) ¢4
/

v

SLD 2
% (18:00 ~ 23:00
1 ( )

a8 2. AA WER AR

I* G(V,E) : network, A : wavelength number, A : set of
SLDs, 4r : sets of time-disjoint SLDs

P(G, 4) : set of the assigned shortest paths of demands,
a(G, 4) : set of assigned SLD */

Input : G, 4

Ouput : A

01:  Algorithm TDP-RWA(G, 4)

02: Greedy-TDP-Selector(G, 4)

03: d = max(diam(G), v |E|)

04: A=0

05: while(4 = @)

06: A=A+1

07: RWAforTDP(G, 4, d)

08: Assign A to all paths in P(G,4)

09: A4=4 — aG, 4)

T2 3. TDP-RWA ¢ag)&

TDP-RWA
S OF3} she FE A= 44 9 oy g9}
= F FEeE 7449t a% 32 TD
1EFY A FZE=o|th
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A3, 9Fo] I Hojd AzEo FFE e
t}. HA TDP-Selectordl=ol] QJafjir] 92 275
53} skal AREHA 4 5 AT (<1 2). L
il H-g diks ARESle] Qs 1 ARE
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Skl 3)FL 2l sRE oNE b BRE
o] & w7px] Z=F HHEdth 2Rl 6dME AlE
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TDP 3= A8 92 o750 ek ZH3 A=
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Input: G(V, E)

A = {6,6,8-6n}p:set of SLDs, which is sorted in an in-
creasing order of w of &

&:[si, ti, 14, @] (Si : source, t : destination, 1z : setup
time, @ : teardown time)

Output:4r = {dn= {&1,612 - Supar} A= {51,622,
Sl e dn= {2y o iatqt } oo oset of grouped
sets of time-disjoint SLDs

01:TDP-Selector(G, A4)

02: j=1

03: ATj =@

04: while(d = @)

05: i=1

06: & = in element in 4,

07: & = im element in 4

08: ATJ' = A-rj U {(5;(}

09: While(& = last element in 4)
10: i=i+1

11: & = i element in 4
12: (s = a)

13: =y U {&}
14: & = &

15: A= Z\*AT]’

16: j—j+1

J2! 4. 153} 4a1g]E (TDP-Selector)

Group3 | ® —— |

Group2 [ — —= —— = —— — - ]

Groupl | DR 5 [0 ]

| | | | | |
T T T T T T | p—
6 7 8 9 10 1 12 13 14 15 16 1'7 18 Time

SLD 1] %]
8,=(3, 6, 09:00, 10:00) 09:00 10:00
8,=(4, 2, 08:00, 11:00) 08:00 11:00
85=(2, 5, 11:00, 13:00) 11:00 13:00
8,=(1, 7, 12:00, 15:00) 12:00 15:00
85=(3, 5, 13:00, 15:00) 13:00 15:00
86=(1, 5, 14:00, 15:00) 14:00 15:00
8,=(4, 7, 16:00, 18:00) 16:00 18:00

. TDP-Selector 52+ ¥ oA

Qle|e|e|e|e|e
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o
o
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Input : G, 4, d

Ouput : a(G, 4), P(G, 4)

01 Algorithm RWAforTDP(G, 4r, d)
02 aG, 4) = @ PG, 4 =0
03 Fori=1to ||

04 For j = 1 to |4

05 find shortest path Pij for &;

06 If((path length of P;j) < d)

07 select path Pij for &;

08 aG, 4) = aG, 4) U &

09 P(G, 4) = P(G, 4) U P;;

10 Delete edges of shortest paths in P(G, 4)
from G

2! 6. 283} €ag]E (TDP-Selector)
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1

7}
9] &9 2FE9 949 AFNE ZTE NE
th Alg A4 a7 Hd A=2E e T HY
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E IES YEA 2HZ GV, BN AAS
FehER] 10).
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55 A HA 3 (A= T HYE B
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SLD o | w
8,=(3, 6, 09:00, 10:00) [09:00]10:00] || 8,=(4, 2, 08:00, 11:00) | 08:00| 11:00
85=(2,5,11:00, 13:00) [11:00{13:00{ [['s =1, 7,12:00, 15:00) | 12:00{15:00

85=(3, 5, 13:00, 15:00) | 13:00 [ 15:00 ®[6,=6.7, 17:00, 18:00) | 17:00 | 18:00
@] 8,=(4, 7, 16:00, 18:00) [ 16:00{18:00

(a) RWA of 1% group (A=1)

RIS

z
@

(b) RWA of 2" group (A=1)

®
SLD o ]
SLD Q W @) 8,=(4, 2, 08:00, 11:00) [ 08:00 | 11:00

®| 8,=(1, 5, 14:00, 15:00) [ 14:00 | 15:00

=
&

8,=(1, 7, 12:00, 15:00) | 12:00 [ 15:00

(c) RWA of 3 group (A=1) (d) RWA of 2" group (A=2)

SLD o | o
®| 8:=(1, 5, 14:00, 15:00) | 14:00{15:00

(e) RWA of 3 group (A=2)

22! 7. TDP-Selector 52+ 34 |7

IFANRE dueEe FRIT (@NE
Wl 28 A2 279 &, &ol WM A=z
g F O AR IMES T WA g (1=2)2
23 @M (9] eI o g
AES AR § A2 87 65 F A 97
g3t 1 E g
w2 27071 €k
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-

o
RCh
A
n
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>
%
i
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V. g5 &t

2 AFoMe= Aeksk= TDP-RWA <ag]&d
sRWA[3], 2% &3} &are]E(Combinatorial Opti-
mal Solution : COS)P'e] A%< vlm Hrisich o]
o HuEHe Hos ARREE 3§79 8
te g 3ty s /e 93] WY WEYIE AL
eItk HA Foi7 ez (e} 7 == A
E 7ol H(edge)e] EA SEpo)ll oJsiA A4

2
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W anks A 7 el ARl AlRte] SR
A &E g5l w7] Wil AHEHE 3] 7t
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W A 875 Tl AMElE ARte] FEE g0
=7] vl AR 9 7 soldth & w=ellA

r
—e— TDP_RWA(Nc=3)
35/ | = BGATOrEDP(Nc=3)
- SRWA(Nc=3)

= COS(k=3,Nc=3)
-6~ TDP_RWA(Nc=5)
—A— BGATOrEDP(NC=5)
301 & SRWA(Nc=5)

-8 COS(k=3,Nc=5)

Number of wavelengths
N
5

@
T

L L L L L L
02 03 0.4 05 0.6 0.7 0.8 0.9

381 8. po) Ml wE g
Tservice=4)

W3l p,=04, N=3 or 5,

—&~ TDP_RWA(Nc=3)
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35
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Number of wavelengths
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A|teE TDP-RWA €al8]52 sRWA dalgs2 e 3] A HelMe sRWASH HISE
Hlaste] 2.98% 2] A% shEt Bler =9 HZ3t 3 HHst daelse] AR sl ZAsEA
FIAFHCOS)S T Fesy dargFel His| W2 = A7k BAAth
9.8% ol’Fe] Ae e Btk

a9 112 20709 ==5 7R dY vEI IS
A pe=04, Torice =42 BN F pr& Z7H)
WA B 43 AI7ke] wEE Jehd a=olo) [1]1 Architecture of Optical Transport Network,
Z3 HA3 dugSL 2000% oY 38 A7+ ITU-T Recommendation G. 872, Nov. 2001.
o] At} ¥hAo| BGAforEDP, TDP-RWA, sRWA [2] Advanced Networking for Research and
59 FElaH GugE&e 5%~37%9 3 AL Education, Online, Available: http://abil-
Jeath 28 1194 7P 22 AH%S Hole ene.internet2.edu/
e BGAforEDP ¢mglZolth oukshd o2 @ [3] J. Kuri, N. Puech, M. Gagnaire, E. Dotaro
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