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Abstract: An effective algorithm aiming at the multi-objective routing and wavelength assignment through priority in 

dynamic WDM optical network was proposed. The objective of the design is to maximize the number of accepted com-

munication requests subjected to a limited number of wavelength channels. The relation between path type was adopted 

and the traffic volume was used to determine the priority of the connection requests, and the network state was incorpo-

rated into the routing decisions and wavelength assignment. The simulation results conclusively demonstrate that the 

proposed algorithm can greatly improve the blocking performance and utilization of the optical network resource. 

Key words: multi-objective; priority; RWA 

 

1  �� 

��������	
���������

���������	�� !"������

#$%&'(")���*+,-	./0123

0456762"89.�:;<=(1�>?@

AB	CDEF�GHI.��������

JK !LM	N4OPQR�STIU�VWX

Y5E	=(Z[,-\P"]^	�_`aY5

bcFdZ[e,-fg	=(

[1~3]

"hijIk

l��Y5mno"p2��*+qro� 

sVWXY5a/tu/")���*+vw

fx,-"�yz{V	WXY5|�}V~�

�8Y5AB�����1Y5Z[(H��"a

/�~�Q�����"s.��R~�F�/i

j���R~�	��

[4,5]

"~�"��VWXY5

E	���*+,-\P�R�����0	�

P�̂ �;}V��7���\P"N4,_ 2 ¡

R �
¢TWX£¤��	��¥�R �
¢

VWX��¦x��� 

T^§£¤����	
¨©Z�ªr��

«¬)a/tu	VWXY5vw¦x"]®�

_R�T^§¯°±	F��\P

[6,7]

�²����

��³@´Xµ 676V".¶��··��B

����T2012-10-23U����T2013-01-10 

����TVWXYZ[��\%]^_(20011JM8033) 

Foundation Item: The Natural Science Foundation of Shaanxi Province (20011JM8033) 

doi:10.3969/j.issn.1000-436x.2014.03.020 



� 3� �����WDM�	
���������������� �175� 

 

WXY5a/tu"T^§����F¸¹º	

WXY5»r��*+¼V"½F��^§TR`

j¾¿]À~�"]Á	WXY5¹º�ZÂ4=

(r�B¼�½mno¼2"Ã��0jE

k"��)��Är	gÄ0`Å� 

£Æ7"
¢VWX��¦x��ÇÈÉ_�

ÊËÌÍ	ÎÏ

[8~13]

"N4; 2  ¡R �¯°±

V^§��¦x��¥�R �
¢Y5�¸ÐÑ

,	VWX¦x���¯°±V^§��¦x��

	
¨©Z�ªrV^§��xÒ)VWXY5

	���=(,-\Pvw¹Ó":°±CDE"

����F��*+,-�&"���RÔ,_Õ

Ö"×¸�)V�WXY5ØÙ KCFÚZ[eÛ

ÜRÝ��,-=("ÞÁ�ßRÝ	°±CD.

�¾¿V^§	F��"�.���*+	F��

r"8:àá[8]�ªrâ���,-Z[e[ã

R=(FäH (genetic algorithm-minimum degree 

first) ��,-=("���¼����"WXY

5	¹º�B�� CPU��/�3jå;æp2"

²����çj)V^§vw��bc"WXY5

	mnoèÞ¼2¥àá[9,10]:àá[8]��	
�

å",é�ß� NSGA-II(fast non-dominated sorting 

genetic algorithm)1 SPEA2(improving strength pareto 

evolutionary algorithm)êÙF�GH'ëWXY5

�Bìí=(Â5	�î"Ã��	0jÃtï

vRÖpð"²àá[9]çñ]©Zòóôõ	ö÷

)ø"���*+,-«ù0;úûü¥àá[10]

��ýþH¼2"WXY5¹º/�¼��[¢


¢V^§��¦x��Â4���V�WXY5

a/vw��"~�":���Ó��Y5�BV

	��E"��ýþH�	
'ë"Ã��.¶

i��0`Å� 


¢�¸Ð	VWX¦x��
¨©��

ßRÝ	��)tu��	V�WXY5×¸v

w�¸ÐÑ,"ÞÁÛÜ�¸Ð)��WXY5�

�,-��*+"�.�WXY5yzB	F��

1*+qr	F��

[11~13]

�� ���VWXY5

\P	¦x�ß�¸ÐÑ,	�&®�_TWX

Y5¦x\P"~�"��ýþHl")��gÄ

0�"�;��	 !���:� �����0

j��	���)Y5�¸Ð	Ñ,��å"�

��«ù	Y5�¸ÐÑ,���j�Ã��	�

�0j�àá[11]�póïRµ
¢��=(,-

�¸Ð��"�ß=(� � 	!o7"Ý#�

$Ïå=(r	�¸Ð"���WXY5¹º	

ýþH¼l"²����	�¸Ð��%;|�W

XY5¹º	¨&——Z['�1?@AB"WX

Y5	�¸ÐÑ,`(fx")*���*+qr

o¼l¥àá[12]�N4��WXY5+X�Ð	

2l1WXY5tu��/	,B�H��7-

Ý�WXY5¹º�Z	./"���j012+

X�Ð	WXY5�;¼l	mno"²�tuW

XY5	23mno�¼2"���*+qr3o

�)¼l�àá[13]�póï
¢,B4)	�¸

Ð���PRWATG�"���:VWXY5E"×

¸ÛÜWXY5	Z[ ���?@AB�Y5

vw�¸ÐÑ,"ÞÁÛÜY5�¸Ð��vw=

(,-�PRWATG��:Y5�¸Ð	Ñ,���

ïY5Z[ �1Y5?@AB)��*+,-

	56"7¨&åpóï56���*+,-	8

4~9"¼�:��¼�Iklï��Y5mn

o�²����)Y5Z[ �	, ß¢;<"

Ã:���Ó¼��Y5�B¼V	��"��

Y5mnoåð"��0jO�yz45� 

=åæ>"^�)
¢VWXY5	���=

(,-��çj)��VY5�¸ÐÑ,	�?

vw@õ,A":Y5�¸ÐÑ,	§«å`B

ù", `��"�;RÝ	C^0"D�.��

��*+	F��r�E)���"¨à×¸)

56���Y5�¸ÐÑ,	 2�FN4~�FF

Y5Z[ �1Y5?@AB)��0j	56

�&vwï,AÌÍ"E)`a	��GÏ1Y5

��",AïH 2��L~�I8)Y5�¸ÐÑ

,�&	56":�
�å"póïRµ
¢�¸

Ð	VWX=(Z[,-��(priority-based rout-

ing and wavelength assignment algorithm of multi- 

objective)"���:Y5�¸Ð	Ñ,åJ,��

ïY5	Z[(H1Y5?@AB	56I8".

�ï��Y5mno	kl1*+qro	p2� 

2  ������	
� 

_ïK¢EàLÒ"¨$)¨àært	M�

1N:Ó�vw�OUB� 

M�PQ8E� 

( , )G V E= RS_R.¶TU��"V _$Ï�

�"E_VWXZ"#CXZ;W�=("7 1§Y



�176� �  �  �    � 35! 

 

tW"

ass

W _Z,-	=(�B�[Pæ;	�Z_

\t\Y5"Y5�oyzM�_ A	]^,_� 

total

Q RS��WXY5	2�B

total

( ( 1))Q V V−�

� 

Y RSZ:�,A	WXY5	2�B

(Y�

 

total

)Q � 

acp

Q RSæ`a	WXY5�

acp

( )Q Y�  

sd

a RS+$Ï1^	$Ï,é

,s d

	WXY

5	2?@B� 

sd

ij

a RS+$Ï1^	$Ï,é_ ,s d 	Z[

$Ï ib jQ�	?@B� 

ij

a RS$Ï i b$Ï j ³@	æ;�ZY5?

@B	21� 

K_cbZ[	�B� 

xy

ij

P RS�ZY5FXZdS� =1

xy

ij

P RS:$

Ï ib$Ï jQ�e:R�Z½]_�ZY5$Ï x

t$Ï y	Rf�"g¬_ 0� 

ij

P RS�ZY5dS�s =1

ij

P "$Ï it$Ï

j	R�ZY5e:�Z"g¬_ 0� 

max

f RS��)¢W9WXY5æjph	F

�?@B� 

wc

λ _R�ZY5:XZåæ»r	=(��

?@B� 

=1

e

w

λ RS=(

ass

w W∈ ��XZ e E∈ iR�

ZY5æ»r"g¬_ 0� 

N:Ó�8E� 

[P¡:RÝ��TU1RjWXY5"^§

k�:CD<lE.�WXY5¹º	�BF�

���=(r	Fä�� 

 

total acp

ass

obj

total

min

Q Q

W

F

Q W

 −
 

 = +
 

 

 

 

 

 

 

 

CD<l8E� 

1) =(R*0¡=(R*0m¬45:WXY

5	+$Ït^	$ÏQ�njraR=(� 

2) =(o�<l¡=(o�<l45aR=(

:aR�>XZånjiR�WXY5»r"~�

:aR�>XZå`ja/;Õ�p:aR=(

å�� 

3) ,B<l¡,B<lm¬458E 

 

,

, ,

( , )

=  ,  ( , )

s d

i j i j

s d

i jα α ∀
∑

 (1) 

 

, max

,  ( , ) 

i j

f i jα ∀�  (2) 

&(1):RC�Zå	,Bq_�ßæ;$Ï

	,B21",B21`Ärß�Z	F�?@A

B"8&(2)æS� 

3  ��������	
������ 

VWXY5a/tu/"s��ªr�¸Ð�

�ýþ	ew¦x®�_tw¦x"WXY5	

�¸ÐÑ,��]æ»r	���*+	�ä7

ùÝ"b���*+uvF��	 2�~��?@

AB1Z['�"H 2�~�:`a	��TU�

Ó�)¢���*+uv	I8`a�¨$pó


¢�¸Ð	VWXZ[=(,-��"
¨©�

sVWXY5a/tu��/"×¸���WXY

5Z['�	wx A

hop

ùÝ��TU	�Ó"PÝ

��Z['�b?@AB	I8~9"Ñ,WXY

5	�¸Ð"ùÝ�WXY5	Z[=(,-.

/¥]�yf��./��)=(vw,-��¸

ÐÑ,��	s�:¢Z['�b?@ABI8

	-Q":��Ó��bä�Ó���"~_Z[

'�	`a)WXY5¹º�Zæ»r	���

*+	56`a�:��Ó���"Z['�wx

¼�)*»r	���*+¼V"Z['�	I8

Ä�¢?@AB	I8¥:ä�Ó���"Z['

�	wx¼ä"])WXY5¹º�Zæuv	�

��*+56¼ä"?@AB	I8Ä�¢Z['

�	I8�¨$×¸�ßzDö÷	�&ùÝZ[

'�1?@ABb��TU�Ó	���?� 

3.1  ��������	
��������

���� 

Y5�¸Ð	PÝN4|� 2 �~�"?@A

BI8 θ�Z['�I8 σ"{�`a	��GÏ1

Y5��"�ßzDö÷,A:��Ó��TUb

ä�Ó��TU�?@ABI8 θ�Z['�I8 σ

)WXY5¹º�Zæ»r	���*+	�?� 

 1, [0,1], [0,1]θ σ σ θ+ = ∈ ∈  (3) 

 

tal

apt

,

hop , tal

( ( ) /

n

x y

i j

Q

q Q

A P Q

∈

=
∑ ∑

 (4) 

��TU	�Ó[WXY5	Z['�	wx

hop

A 7RS"s

hop

5A > /"Ý|���TU_��Ó

��¥s

hop

5A � /"Ý|���TU_ä�Ó��� 

1) ��Ó�� 

��Ó��.üTU8} 1 æS"~� 23 �

$Ï�60CVW�>XZ"#{�>	�Ý?@_



� 3� �����WDM�	
���������������� �177� 

 

1 Gbit/s�[P#C�>XZ;�a	=(1?@AB� 

 

� 1  �� !�"#�	 

8} 2 æS"s=(�_ 8"WXY5�B_

1 500/"WXY5mno: θ = 0.4"σ = 0.6¦�

ÃFäx��TU�Zø¼ýþ"#�WXY5i�

;VCZ["[} 2iÃ σ-BP	�N ���"s θ

ä¢ σ /"WXY5¹º�Z	mno¼ä"e{

�}Ò

[14]

"Fäu�F�Bmx 

 ( ) ( )

e p

c p c e

∈
=
∑

 (5) 

 

( )

( ) ( ) ( )

p R p

c q c p f e

∈
=
∑

 (6) 

 

� 2  $%&'(��() 8*��+,() 1 500) 

Ý| c(e)_XZ e #Tf?@	u�x"C(q)

_WXY5 q 	2u�x"f(e)_WXY5�ßXZ

e æ»r	?@x"R(q)_WXY5 q 	Z["p _

RC�>XZ�[&(5)1&(6)iÃ"WXY5	2

u�xbæ»r	XZqZ['�É�ø"WXY5

æ»r	���*+uvN4; 2 �~��ÝFF

Z['�b?@AB"�]:��Ó���"Z['

�	wx���¼�")���*+uv	56�¼

�"`Ä��Z['�)VWXY5�¸Ð	56� 

=åæ>":��Ó	���"WXY5	Z

['�)WXY5	¹º0j�)ä�Ó��;{

�	56"½Ñ,�¸Ð	��:��Ó��TU

�3�{ëB�"q:Z['�	wx A

hop

¼�/"

{�&(5)1&(6)"»rVXZ	Z[�»r{V	

��*+"Z['�:WXY5	�¸ÐPÝ�	

I8�ñ{��
¢Hµ��"Ä01 σ�¢ θ"7

p2WXY5¹º	�B1ìí=(r	�B� 

2) ä�Ó�� 

ä�Ó��.üTU8} 3æS"~� 7�$Ï�

10CVW�>XZ"#{�>	�Ý?@_ 1 Gbit/s�

[P#C�>XZ;�a	=(1?@AB��ß

rIx~9�£�"150 �WXY5	�Z¹º

��8} 4æS�} 4� θb σ	jf; 11µ�

&"#µ�&	�x_ 20 ����É	WXY5

	mno	�wx� 

 

� 3  -.�	"# 

 

� 4  $%&'(��+,( 150*��() 5) 

7} 4i�Ãt"s θ=0.9"σ=0.1/"WXY

5¹º	��mnoFl"e½s θ�¢ σ/"W

XY5¹ºmno	x4ä¢]À�x��� 

:ä�Ó��TU�"Z['�	wx¼ä½

�WXY5	Z['�ø¼`£"Z['�)��

�Y5¹º»r	���*+	56¼ä"WXY

5	?@AB)]¹º�Zæuv	���*+

56¼�"~�Ä01?@AB	I8~9�¢W



�178� /  0  1  2 � 353 

 

XY5Z['�	I8~9� 

�ß�å,Ai�Ãó":��Ó���Z[

'�wx¼�")WXY5¹º�Zæ»r	��

�*+56¼�"Z['�	I8Ä�¢WXY5

?@AB	I8�)`a���Ó	Z['�F�

I8ö÷,A8R 1æS��ß)R 1��vwk

��fÃó":��Ó���Z[C�I8PQ8

&(7)æS� 

� 1 �������	
����� 

A

hop

 σ�45 

6.0 0.576 8 

7.2 0.753 1 

7.9 0.853 3 

8.3 0.872 2 

2 2

hop hop hop

{2( 5) [9 ( 5) ]}/{2 [9 ( 5) ]}A A Aσ = − + + − × + −
  (7) 

 1θ σ= −  (8) 

:ä�Ó���"Z['�	wx¼ä"?@

AB)���*+uv	56¼�"?@AB	I

8Ä�¢Z['�	I8�)`a���Ó	Z[

'�F�I8ö÷,A	y�8R 2æS��ß)

R 2��vwk��fÃó":��Ó���Z[

'�I8PQ8&(9)æS� 

� 2 �������	
����� 

A

hop

 σ�45 

1.5 0.216 8 

2.2 0.291 2 

4.3 0.448 9 

4.8 0.487 2 

 

hop hop

/(5 )A Aσ = +  (9) 

 1θ σ= −  (10) 

3.2  EA-MOPRWA �� 

�¸Ð��8EæS� 

Step1  E)+XÐ�ae½�;�a s−d 	

��Y5fe,A¡ 

 

1 2

,

{ , , , } ( )

sd sd sd sd sd

x i

s d

R r r r B r gr= =
∑

�

 (11) 

]�"R�R ��Y5" ( )

sd

i

B r RS�Y5	¯��

sd

i

r _+$Ï_ s ^	$Ï_ d 	��Y5"

sd

gr _

Zfe,A	+$Ï_ s^	$Ï_ d	��Y5� 

Step2  
¢XZ	��"�ß

Dijkstra

���

�# WX

,

,

y y

s d

I Y

gr Y5	FÚZ[

,

,

( )

y y

s d

I Y

R gr �� K

CcbZ[¥��WXY5	Z['�	wxPÝ

��	�Ó"{� 3.1 $,AùÝWXY5	Z[

'�b?@AB	I8� 

Step3  )Zfe	WXY5vw,A"PÝ�

WXY5	�¸Ð� 

1 2 2 2

,

, ,

,1 ,2 ,

( ) ( ) ( )

y y

s d

s d s d

I I I Y

ICR gr ICR gr ICR gr�� � �  (12) 

( ) ( )( )
apt

, ,

,

, , ,

( ) vol

y y y y

s d s d

x y

I Y i j I Y

q Q

ICR gr P grσ θ
∈

 

= +
 

 

 

∑

 (13) 

 

,

,

, ,

{1,0}; , ;( , ) ( )

y y

s d

x y

i y I Y

P i N j N x y R gr∈ ∈ ∈ ∈  (14) 

��WXY5�f	FÚZ[�VWXY5

	�¸Ð[M�

,

,

( )

s d

I Y

ICR gr

�Ý"�M�	x6�"

UB»r	���*+6V"_klWXY5¹º

�Z	mno�p2���*+qro"WXY5

	�¸ÐPÝÃ�ñ62":Z[=(,-/�¸

,-� 

Step4  
¢�WXY5	�¸Ð)GR�groomed 

connection request��WXY5vw8E	=(,

-¡a)×¸��&(1)~&(3)"r First-Fit ��

[15]

.�ãRZ[	=(,-¥b)��� a)"%;fg

	=(vw,-"bcZ['�Fí	cbZ[v

w=(,-�:=(å	<l�a"�tRCcb

Z[;fg	,-�¥c)8��t K"è%;fg	

=(,-"¬�jWXY5¬i�_��� 

3.3  ��������	 

¨àpó	��	/�ýþHN4;�E�

��LjÉ¡a) �É)��WXY5

total

Q 	,A�

f"Ãt Y `a	 s-d+$Ï�^	$Ï)	W

XY5"v�/�_

total total

( lg )O Q Q ¥b) ��æ;

�x�f	 Y WXY5	 KCFÚZ["e�ß

FÚZ[	�w'�ùÝ��TU	�Ó"��7

PÝ�¸Ð���&"æv�/�_ (( lgO EN N +  

) ) ( )K Y O Y+ ¥c) {��¸Ð�&

[3~14]

"��) Y

CWXY5vw�¸Ð	��bÑ,"æv�/�

_ ( ) ( lg )O Y O Y Y+ ¥d) ÛÜ�¸Ð./b KCcr

Z[�É) YCWXY5	=(,-æÂ	/�_

( )O LWKY �iÃ�� EA-MOPRWA	/�ýþH

_ 

 

total total

( lg ) (( lg ) )

2 ( ) ( lg ) ( )

O Q Q O E N N K Y

O Y O Y Y O L W K Y

+ + + +
+ + ⋅ ⋅ ⋅

 



� 3 � �����WDM �	
���������������� �179� 

 

àá[13]	/�ýþH_ 

 

total total

( lg ) (( lg ) )

( ) ( lg ) ( )

O Q Q O E N N K Y

O Y O Y Y O L W K Y

+ + + +
+ + ⋅ ⋅ ⋅

. 

¨à��	/�ýþH�)àá[13]	/�ý

þH�;'�"_ O(Y)��ß�å,A��iÃ"

EA-MOPRWA��:�Éï��TU�Ó	PÝ"

ªrÝB	��vw�¸Ð	��bPÝ":�

¸Ð	õ�,A	�pE"����	/�ýþH

%;��H	 '"�) PRWATG ��"/�ý

þH¡�;p2"²���Ãtõ�"]i��0

b.r0ÃtvRÖ	p2� 

4  ������ 

:¦xVWX	Z[=(,-\P�"]N

4^§�.�F�GH	p2WXY5¹º	�

B��ìí=(r	�B�ö÷ßG�"�ß

[Ý	��TU1¢Ý	RjWXY5ü1��

	0j� 

àá[13]	��PRWATGpóHBWXY5�

¸Ð	~9——?@ABbZ['�"7{¨å,

Aï56���*+��,-	��~9"_VW

XY5	 RWA póï£	©Zb���î"�^

�_¤æ;àá�0jF�	��"~�_ûü¨

àpó��	0j"b PRWATG ��

[13]

vwø¼

,A�PRWATG���ÛÜ��Z[�Y5,��

Y51¥��Y5 2  "��Y5�¸Ð2"Þ

Á¦ÛÜY5	ABÑ,Y5�¸Ð"Y5AB

2	�¸Ð2"j(:WXY5�B¼�/�Þ

0§�¼ä	mn!o"RÝGHåklï��

mno"²����)Y5Z[ �	, ß¢

;<"Ã:���Ó¼�"Y5�B¼V	�

�E"��Y5mnoEk"��0jO�yz

45� 

��1  ×¸�ßR�.¨)àá[13]�	PRWATG

��1¨àpó	 EA-MOPRWA ��	0jvw)

ø,A�_ï���©"bràá[13]�ªr	

INDIA��TU1N:CD�INDIA��TU8

} 5æS"�; 14�$Ïb 26 CVW	�>X

Z"[P#C�>XZ	F�?@_ 10 Gbit/s"

]=(,é_

1 2

,λ λ "[P 60 CWXY5a/t

u"�� PRWATG��"�ZY5�ß,Afe

Á8R 3æS� 

� 3 � PRWATG ������	
 

�������� 	
/Gbit·s

−1

 

gr

1,4

 4 

gr

3,8

 

gr

11,7

 

gr

6,12

 

gr

2,14

 

gr

1,13

 

gr

6,9

 

gr

5,13

 

gr

10,2

 

gr

3,2

 

4 

4 

3 

2 

5 

3 

3 

4 

3 

 

ÛÜ PRWATG ��"]Z[=(,-8R 4

æS�[PF�crZ[ K=3"8��ß,A.ü

KCFÚZ[ª`jyz�WXY5"¬�Y5i

§Y_���ÛÜR 4 	Z[=(,-R":��

TUå	§Y8} 5æS� 

� 4     � PRWATG ������� 

	
�������� 

���� �� �� �� 

gr

1,4

 1st λ

1

 1→4 

gr

5,13

 2nd λ

1

 5→13 

gr

3,2

 3rd λ

1

 3→2 

gr

1,13

 4th λ

2

 1→5→13 

gr

11,7

 5th λ

1

 11→9→7 

gr

3,8

 6th λ

1

 3→9→7→8 

gr

10,2

 7th λ

2

 10→3→2 

gr

6,9

 8th λ

1

 6→5→10→9 

gr

6,12

 9th λ

2

 6→7→8→12 

gr

2,14 

(blocked) 

10th 

� 

 

 

2→3→9→11→14(blocked) 

2→6→7→8→14(blocked) 

2→1→5→10→9→11→14(blocked) 

 

� 5  INDIA�������������� 

7R 4 1} 5 i�«ó"Z[¼(?@¼l	

WXY5: PRWATG���	�¸Ð¼l"�¸Ð



�180� �  �     ! " 35# 

 

¼2	WXY5:Z[=(,-Á"� Y5�~

���*+	;<¬i��"8`®¯���°

±�Z	WXY5 2²14 ñimn³ï�´É��

�	N4m~� PRWATG��)?@AB56I8

��ß8")Z['�56��`z"½Ñ,ß¢

;<"Ã��Y5mnoåð"*+qroEk� 

EL:aµCDEªr EA-MOPRWA ��v

w=(,-�×¸qr EA-MOPRWA ����W

XY5�¸Ð"ÛÜ�¸Ð./	Z[=(,-�

�8R 5 æS�{�&(9)1&(10)"H¶�Z[(

H1?@ABI8,é_ θ = 0.694 4"σ = 0.305 6� 

� 5      �� EA-MOPRWA ����� 

�����	
�������� 

���� �� �� �� 

gr

1,4

 1st λ

1

 1→4 

gr

5,13

 2nd λ

1

 5→13 

gr

3,2

 3rd λ

1

 3→2 

gr

3,8

 4th λ

1

 3→9→7→8 

gr

6,12

 5th λ

2

 6→5→13→12 

gr

2,14

 6th λ

1

 2→3→9→11→14 

gr

1,13

 7th λ

1

 1→5→13(blocked) 

1→5→10→9→11→13 

gr

11,7

 8th λ

2

 11→9→7(blocked) 

11→12→8→7 

gr

10, 2

 9th λ

2

 10→3→2(blocked) 

10→3→4→5→6→2 

gr

6,9

 10th λ

2

 6→7→9 

 

7R 51} 6i�«ó"qr EA-MOPRA��

vw=(,A"i� 60CWXY5:�a	��

*+E��¹º`"WXY5yzo_ 100%��

ß¨.¨i�«ó¡̈ àpó	��øàá[13]pó

	 PRWATG���;{_�6	��0j� 

 

� 6  EA-MOPRWA$ INDIA����������� 

 

� 7  NSFNET���� 

�� 2  ö÷ 2bc NSFNET��TU�_.

üTU"8} 7æS"~� 22�$Ï�79CVW

�>XZ"#{�>	�Ý?@_ 10 Gbit/s�[P

#C�>XZ;�a	=(1?@AB��aCD

Eb INDIA��TUø¼iÃ} 81} 9� 

 

� 8  NSFNET (EA-MORWA$ θ=0.2, σ = 0.8%K=4) 

 

� 9  INDIA(EA-MOPRWA$ θ =0.6,σ =0.4%K=3) 

[} 8 1} 9 iÃ":`a	��TU�"

EA-MORWA��ªj:�a	=(CDEyz{V

�ZY5¹º�a/i©:=(�B_ 10~12/":

NSFNET ��ZY5¹º	�B�wrß: INDIA

��"ep�ut·1"HN4�~_: NSFNET



" 3& '()*+WDM��$,-���.��������/0 �181� 

 

�crZ[ K=4": INDIA��TU� K=3� 

7 3µ��	ø¼iÃ¡;�¸Ð	��4B

��¢`���¸Ð	��"¨àpó	��4ø

PRWATG��p2¸í 15%	0j"i�Ãt:u

t��·1	��E"¨àpó	��jyz{V

	��Y5� 

�� 3  _ü1`aM�:`a¹ºE	0j

��"ö÷ 3ªr¨�»	TU��]$Ï�B_

230"¼xXZ_ 432"[P#{�>	F�?@A

B_ 8 Gbit/s�7��½x���Ã	��iÃ]

�w'�_ 9.21"{�&(7)�&(8)iÃ¡θ=0.898 4"

σ=0.101 6�PRWATG ��b EA-MOPRWA ��:

`a�BWXY5E	mno��8} 10 æS"

sWXY5�B_ 5 500/"̀ a=(�B��E"

WXY5	mno8} 11æS� 

 

� 10  123(EA-MORWA$ θ=0.2, σ =0.8%K=44W=7) 

 

� 11  123(EA-MORWA$ θ=0.2, σ =0.8�K=4�

total

Q =5 500) 

7} 101} 11iÃ"EA-MOPRWA��	0

j4�¢ PRWATG ��"EA-MOPRWA ��:�

a	=(`a�BWXY5	��E"b�a	W

XY5`a	=(	��E"]WXY5¹º	m

noB�l¢ PRWATG���e½[} 11iÃ¡

sWXY5'�	�wx6�"q��,WXY5

_(Z[	��E"Z['�)���*+,-	

56�6�� 

5  ��� 

¨àpóïRµ
¢�¸Ð	VWXY5E

	Z[=(,-�RWA���FFEA-MOPRWA�

�����{��WXY5	?@AB1Z[(H

7Ñ,�Y5	�¸Ð"ÞÁÛ�¸Ð��,-Z

[=(�¨àE)`a	��GÏ1Y5��,A

ï?@AB1Z['�H 2�I8~9)WXY5

�¸ÐPÝ	56"¢óïI8PQ�&":�


�å¢óï��.���"FÁ"�ß.¨1ö÷

)��0jvwï,A",Ay�RB����ø

�;àá¾¿��j;3I'ëWXY5¹º�

Z	�B";3Iklï��mno"p2ï��

�*+	qro� 

����� 

[1] WASON A, KALER R S. Wavelength assignment algorithms for 

WDM optical networks[J]. International Journal for Light and Electron 

Optics, 2011, 122(10):877-880.  

[2] WANG H T, JIN J. WDM optical networks with wavelength assign-

ment algorithm[A]. Communication Software and Networks (ICCSN)[C]. 

Xi'an, China, 2011.164-167. 

[3] RAJESH G, BABU S C. An efficient and reliable algorithm for the 

RWA problem in optical WDM networks[J]. International Journal of 

Engineering Research & Technology, 2012, 1(7):1-3. 

[4] WANG Y, CHENG H T, MA M. Priority and maximum revenue based 

routing and wavelength assignment for all-optical WDM networks[A]. 

Research, Innovation and Vision for the Future[C]. Ha Noi, Vietnam, 

2007.135-139. 

[5] COIT D W, KONAK A. Multiple weighted objectives heuristic for the 

redundancy allocation problem[J]. IEEE Transactions on Reliability, 

2006,55(3):551-558.  

[6] EHRGOTT M. Multicriteria optimization[A]. Springer[C]. Berlin, 

Heidelberg, Germany, 2005.23-26. 

[7] ZHU K, MUKHERJEE B. Traffic grooming in an optical WDM mesh 

network[J]. IEEE on Selected Areas in Communications, 2002, 20(1): 

122-133. 

[8] LEESUTTHIPORNCHAI P, WATTANAPONGSAKORN N, CHARNS-

RIPINYO C. Multi-objective design for routing wavelength assign-

ment in WDM networks[A]. 2009 International Conference on New 



�182� �  �     ! " 35# 

 

Trends in Information and Service Science[C]. Beijing, China, 2009. 

1315-1320. 

[9] LEESUTTHIPORNCHAI P, WATTANAPONGSAKORN N, CHARNS-

RIPINYO C. Multi-objective traffic grooming in WDM network using 

NGSA-5approach[A]. Networked Computing (INC)[C]. Gyeongju, 

Korea, 2010.1-6. 

[10] LEESUTTHIPORNCHAI P, WATTANAPONGSAKORN N, CHARNS-

RIPINYO C. Multi-objective routing wavelength assignment in WDM 

network using SPEA2 approach[A]. Symposium on Communications 

and Information Technologies[C]. Incheon, Korea, 2009.1057-1062.  

[11] SHAN D M, CHUA K C, MOHAN G , et al. Priority-based offline 

wavelength assignment in OBS network[J]. IEEE Translations on 

Communications, 2008, 56(10):1694-1704. 

[12] RAMESH T K, REDDY A N, KUMAR G V L P, et al. A centralized 

priority based RWA protocol for WDM networks[J]. Communications 

in Computer and Information Science, 2012, 269:300-307. 

[13] CHATTERJEE B C, SARMA N, SAHU P P. Priority based routing 

and wavelength assignment with traffic grooming for optical net-

works[J]. Journal of Optical Communications and Networking, 2012, 

4(6):480-489. 

[14] TARDOS E. A strongly polynomial minimum cost circulation algo-

rithm[J]. Combinatorica, 1985, 5(3):247-255. 

[15] CHLAMTAC I, GANZ A, KARMI G. Light path communications: an 

approach to high bandwidth optical WANs[J]. IEEE Translations on 

Communications, 1992, 40(7):1171-1182. 

 

����� 

�

 

��	�1973-��������	�
�����

���������������� 

 


���1979-��������	�������

���������� !"#$%� 

 

���1989-����&'()	�*�+�,�-�

������� !./� 

 

����1974-����01	���������

���������2� !�3�

 

����1990-����&'()	�

�����,�-��������

� !"#$%45� 


