

����������������
����������������

g|�nv3ÃŽW^TQEƂŃƁØťXÅūT
ÅċÅŁWad|��ynĠÐW­LdşĥÙX
œą�

ÉŰ�ƒƆ	1żÓ�Ũ�	1ƍü�ŝè
1áĚ��Ć
1
Ɗ¸�Ƅă
1ü¤�ãŢ	�

�

	���ı�Ï��ÏĄĀîŘÏĿŌŘ�

����õâõéĎĘ�¢�y|�3nr3�usuz�ĿŌÚ�

ś �3zh�o�y|�3nTƂŃƁØť�
! zIF�;3H6?:<G�5�
• ����y|�3n�

•  Ň�ufÜ²�
•  ś WaORĵÛIed½âx����

• ƂŃƁ�
•  õÝ�3vŇ�uWacĵÛIedġÊ³
V|��t�

•  ���y|�3n�
•  ġÊ|��tfË=R|��ynfĤĲ�

! �u�Y}�
• Ä³WĥKRşďWġÊ|��tfĵŶ�

•  |��ynXŉĦ³VĖĉ�
•  �y|�3nÆŧXŉĦ³VëË�

�l|�yn�y|�3nĿŌ�� ��

ƂŃƁØť�

�l|�yn�y|�3nĿŌ�� ��

ŗXƂŃƁY0 
�n|� 
x = (1, 0, 0, 1, 1, 0)  
TÑßSCd�

xi9{0, 1}2Ň�u�i�fÜ²LdAU>Af»]dĠå�
•  xi = 12Ň�ufÜ²Ld�
•  xi = 02Ň�ufÜ²JV=�

x1 = 1�

x2 = 0�

x3 = 0�

x4 = 1�

x5 = 1�x6 = 0� Ň�u�

Ň�ufÜ²Ld�

Ň�ufÜ²JV=�

�3}�ƂŃƁÜó����������ØÌfŒNJPPÄ³fŅÛLd�xi�fĂ]d�

�y|�3n�S¨KdłļĠÇ�

�l|�yn�y|�3nĿŌ�� ��

łļXĠÇW­LdşĥÙfĢ?N¨øXŐdų=WĻÄ�
�
�

g|�nv3ÃŽW^TQEƂŃƁØť�

! |l[1k�#?:<G�5+iX[�
• i�v3�y|XƐƀ0��i�ÒŊXŸŞ�
• ¶NVg��p3s��X�ß�

•  �
��y|�3n0n�j}q���3zh�o0�
m3�3�i�y|�3n�

! �xrv�
• ě²XłļĠÇfŃ²JN��3�uzhyn�

•  Ų_ASŚÕ³V|��ynĠÇ�
•  ÉģőVŔħ5š�4å�X��nŔħVU6�

! [f+W|R$�')�tojR*K"/|l[1k�#�
u�Y}�iX�

�
��y|�3n�

n�j}q���3zh�o�

g|�nv3ÃŽWûQEƂŃƁØť�
! tojR*K"/|l[1k�#�u�Y}�
• g|�nv3ÃŽfĥËJNƂŃƁØť®Ę�

• g|�nv3ÃŽ�
• ,.�fëËJłļĠÇWşĥLd¨øXŐdų=f�{�ÇJN
åÊ�{��

• |��ynĠÐW­Ld©=şĥÙ�
• �y|�3n�XłļĠÐ�

• |��ynĠÐ�
• �y|�3nÒŊXŔħ�

! 2<E58�P�*a%��u�Y}+|l[yc�
• «¯ô§³W§¨Ld�ģő�3}ŔħW­LdşĥÙfœą�

�l|�yn�y|�3nĿŌ�� ��

g|�nv3ÃŽ�
! 2<E58�P��
• ţāXłļĠÇW­Ld¨øXşĥÙf�{�Ç�

• ņ���ƑƋXłļĠÇW­LdşĥÙ�
• suz�XÐĆf»²Ld�PX×Ů�

• `bD�
• g|�nv3fñPØťĵľ�
• đÙÁ5q�{hs��6�

• `bDTg|�nv3fñP�
ØťĵľBsuz�XĸÐW�
į?dńŏfđÙÁWĥKRØť�
;�łļĠÇW­LdşĥÙfÅß�

�l|�yn�y|�3nĿŌ�� 	�

g|�nv3ÃŽXû�Ę�

���	���
������

���

���
�
��
��



g|�nv3ÃŽTƂŃƁØť�

�l|�yn�y|�3nĿŌ�� 
�

þĩ±Y�Þ�n Ĉýĩ±S<dB0�
ĺ¿Xð£�	ĈýSÑßJR=d�

x1 = (1, 0, 0, 1, 1, 0)� x2 = (1, 0, 1, 1, 0, 0)� x3 = (1, 1, 0, 1, 0, 0)�

���	���
������

���

���
�
��
��

�z�s���

�z�s��¹å�U(x)�S²ĳIedſī�
5−dU(x)/dt = f(x)6�

x�

suz�XĪİ�x 
�z�s��Xķ=®çWäCù[ed�

g|�nv3�
5Ö²VŬƎà6�

suz�XĪİY0�z�s��TňºJN�
`bD�η XńŏSĴWƈÉĠÐJR=d 

suz�XĪİ�x�W­ĥLdƂŃƁf�
ĵŶLd�

g|�nv3ÃŽTƂŃƁØť�

�l|�yn�y|�3nĿŌ�� ��

x1 = (1, 0, 0, 1, 1, 0)� x2 = (1, 0, 1, 1, 0, 0)� x3 = (1, 1, 0, 1, 0, 0)�

���	���
������

���

���
�
��
��

�z�s���

x�

đÙÁ�α5suz�WTORX
ÿªaI6BķEVdT�z�
s��Bsuz�XĪİ�x�Wį
?dńŏBÉIEVd�

�z�s��Bg|�nv3W
äCù\¼ac^`bD�η�Xń
ŏB�CEVc0suz�XĪ
İ�x�Y`bDS��w�WĠÐ
Ld�suz�Bÿªa=TĜKdƂŃƁBĵŶSCdT�

α�B�CEVc0suz�XĪİYg|�nv3WĖźLd�

• `bDTg|�nv3fñPØťĵľWacßğXłļWşJNþfŻƅ
Ldsuz��
• Ôşþf§¦LdTYĮbV=�
• ęÔşþ5đÙÁB<dŋÁ©=6f§¦Ld�

• łļĠÇW­JR©=şĥÙfñP�

g|�nv3ÃŽTƂŃƁØť�

�l|�yn�y|�3nĿŌ�� ��

x1 = (1, 0, 0, 1, 1, 0)� x2 = (1, 0, 1, 1, 0, 0)� x3 = (1, 1, 0, 1, 0, 0)�

���	���
������

���

���
�
��
��

�z�s���

x�

łļĠÇWşĥLdN]
WY0şďVƂŃƁfĵ

ŶLdĞ×B<d�
�
�

g|�nv3TƂŃƁY0
	­	W­ĥ�

�
�

g|�nv3ĵľ5g|
�nv3Xöĕ6Xfş
ďW²ĳLdĞ×B<d�

Ūƌ´XŜŎµ1Íž�y|�3nW@Fd�
g|�nv3ÃŽ�

�l|�yn�y|�3nĿŌ�� ���

! T�el?:<G�5�
• ŪƌÛ WĞ×VûĹX¨Û�
• ĞŴûĹXƃÁ5đÙÁ��α6fŜŎµ
�y|�3nW�h3}�yn�

! {wM?:<G�5�
• g|�nv3ÃŽWacŜŎµX§ß
�����xi��X»²�
• g|�nv3fñPØťĵľ�

•  ŜŎµ±XÎŹĆË�
• đÙÁ�

•  ÍžČĥ�y|�3nXĪİ�

• §ß���WaORÍžČĥfØť�


���


���	�����

���	�����

����

���
��
��

��


�	������

���

����
��

€ 

dyi dt = Con(k, j,i) ⋅ x j ⋅ yk
j
∑

k
∑ − Con(i, j,k) ⋅ x j ⋅ yi

j
∑

i
∑

% 

& 
' ' 

( 

) 
* * ⋅ ε + D Yi − yi( )

€ 

α ∝min(y)

g|�nv3ÃŽXƂŃƁØťZXşË�

�l|�yn�y|�3nĿŌ�� ���


���

���	�����

���	�����

����

���
��
��

��


�	����
�����
����
��

ƂŃƁØť�

"  ���y|�3nXĪİBō=�
#  `bDWac��XĪİBĭEVdƂŃ

ƁfĵŶ�
"  ���y|�3nXĪİBĭ=�

#  »²³VØťWacÖ²ĪİWĖź�

ŜŎµ1Íž�y|�3n�

"  Íž�y|�3nXĪİBō=�
#  `bDWacÍž�y|�3nXĪİ

BĭEVdŜŎµ�y|�3nXĪİ
fŻƅ�

"  Íž�y|�3nXĪİBĭ=�
#  »²³VØťWacÖ²ĪİWĖź�

Feedback
of performance
of IP network

OXC

IP network

WDM network

IP router

lightpath

fiber

VNT

g|�nv3ÃŽWûQEƂŃƁØť�
! �u�Y}+94>D57�

•  xi���i�ŀÄXŇ�ufØť�
•  0 < xi < 0.5����i�ŀÄXŇ�ufřŕ�
•  0.5 8 xi < 1���i�ŀÄXŇ�ufÜ²�

•  α2ƂŃƁXq�{hs���
5Ô���nëËĦ6�
•  α�B�C=�7�ĪİBĭ=�
•  α�BÉI=�7�ĪİBō=�

! n� 0/�u��
• Ę��	��Xg|�nv35ŬƎà6(x1,… , xn) W­ĥLdƂŃƁBĵ
ŶIed�

���

�	��

�l|�yn�y|�3nĿŌ��

Ô���nëËĦ�

đ
Ù
Á
�α
�

0

1

 0.50 1



g|�nv3X²ĳ�
!  2<E58�nq�

�
•  Wij2g|�nv3ĵľf»]dØť���3v3�
•  �y��h3�}�y|�3nT«Kĵľ�

!  C:BA3�F=?:<G�5+bJ1]S!&hZ+�u�12<E
58�("/�
•  ƂŃƁXĝ£�G (G�:�xk = (x1

(k), ..., xn
(k)))�Bg|�nv3TVda>W�W={Wij}�f²

ĳ�

����l|�yn�y|�3nĿŌ��

• Wij X²ĳWË=NƂŃƁĝ£�G X=MeAXƂŃƁJAĵŶIeV=�
• łļĠÇW­JRşĥ³WƂŃƁfĵŶSCdTYò?V=�

• g|�nv3ĵľXÐ³čĵÛ�
• g|�nv3ĵľfłļWĥKRÐ³WčĵÛLd�

W = X+X
X2xk 9 G f¡TLd¡ŵ�
X+2X XĊƇŭ¡ŵ�

x�

g|�nv3WLdƂŃƁXĝ£�G �

ÅċÅŁXƉ×�
!  QsV~�n\�
•  
����3v3�

•  �.(%*#+���
���	��
•  i�v3�k3u2	���� ,#����

•  
�Ňq�n|uiyx�
•  �&%''#+$& ,,��/,-#'�	���

�l|�yn�y|�3nĿŌ�� ���

router 4

router 3

router 2
OXC

୾ই॓ॖংش

router 1 router 5

كऊैشॱش৸ঝق
6103पेॊ
জথॡਹ৷૨
ੲਾ਄੭

كप&;2؞شॱش৸ঝق
୾ঃ५જॉ౹इ୵ഥ

ॿॵॺডشॡ਑౪१شংش

ॿॵॺডشॡ਑౪উটॢছ঒

॔ॺছॡॱش৭උपुधतऎ
ෘ୳ි਑౪উটॢছ঒

VNT জথॡਹ৷૨
ੲਾ

ÅŁÒŦ� ÅŁ�y|�3nĵÛ�

æ¾X�ÈXĨÊf	¥±ƏSűcĶJÅē�
•  ��nëËĦXĀîĖĝ�
•  ƂŃƁXčóĔ�
•  ƂŃƁXÜ²ì¬�

ÅŁs~�m�
! Qs+m0�
	�  ÅŁÂĒAb	�¥°W+).-#+
Ab+).-#+	W�����!*,X���

��3XĲâfÂĒLd�

�  ÅŁÂĒAb	
¥°W+).-#+�Ab+).-#+	W�����!*,X���

��3XĲâfÂĒLd�
��  +).-#+	3+).-#+
±XŇ�uX�

ëËĦB���5ƔƓĪİ6WVd�
��  ��nëËĦX÷êfđÙÁX�

ķ¾TJR`bDØťW�
�h3}�ynLd�


�  `bDØťWadƂŃƁXčóĔ�

�l|�yn�y|�3nĿŌ�� ���

Ň�u�

�����!*,X�����3�

ƔƓ5s~�m�6�

� ��ïÕ���ĵÛT|��ynĠÐ�
5s~�m	4�6�

ÅŁúĐ�
!  2<E58�P�*-/��N�+`g�
•  ÅŁÂĒAb	
¥X|��ynĠÐW�
acÔ���nëËĦB���W�ũ�

•  �·XƂŃƁčĵŶWacÔ���nëËĦBķ
=ƂŃƁfĵŶ�

•  ƔƓfþĬJÔ���nëËĦf���W¾GN�

�l|�yn�y|�3nĿŌ�� �	�

Ň�u�

�����!*,X�����3�

ƔƓ5s~�m�6�

`bDØťWac�
���fčĵÛ�

� ��ïÕ���ĵÛT|��ynĠÐ�
5s~�m	4�6�

�!��Ôė³WĵŶIeN����

ƔƓþĬ�

��
����
����
����
���	
���

����
����
���

����

�� �
 ��� ��
 ��� ��
 ��� ��
 �	�

�
��
��
��
��
��
��
��
���
��
���
�

��������������|��ynĠÐ�

`bDWad�
þXŻƅ�

þX§¦TĖź�

�"��Ô���nëËĦX¯±ĠÇ�

[T]TÀ°XĽí�
! tojR*K"/|l[1k�#�u�Y}�
• g|�nv3ÃŽfË=NƂŃƁØť�

! QdQs*-/<E@:5jU*K"/|l[+_d�
• ÅłļS^ů¯±S|��ynĠÐW­JRşĥ³WƂŃƁfĵŶ
SCdHTfćJN�
•  	�·æ´XƂŃƁčĵŶS|��ynĠÐWşĥŤŷ�
•  
�3}XÉģő�y|�3nSXÅŁ�

! OL+p^�
• ÅŁ�y|�3nXģőXŖ��
• �3}_��nŔħVUŠXłļĠÐW­LdşĥÙXœą�

�l|�yn�y|�3nĿŌ�� �
�


