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QSUS^_sTV c f a g9ETZ[l c fTeLlSeLVXg a :

�������������������� Ò�Ô]ÞLÔ&¼�¾TÝ ãqÔ&äLÀLº Ò�Ô&âXå!: �2USeLlS` eLg<p$hIQ nLa V eLQ
nLc g<WS`Lg c p c lS`Lg n e a \r^ a fTeLQ a ^ c eLQSp$` ^ a g c lS` fT`LQ
�&`LVX^ a p$` n e¶æ!ÒçWSeLVX`Å|SUSeÅ\]\]eLR aÊa � �à��( n e
f a W a f c]nLaTn :

�
p$Y�eSVXQFeSp�
p$Y�eSVXQFeSp�
p$Y�eSVXQFeSp�
p$Y�eSVXQFeSp � c WS` n ePVXe nPn ePhIVXe a \]`Lf a \ n eLg a VXVX`L\]\ aTnLa eJQÛ�&`LVX^ a

fT`LQSy]USQSp a WS`LVÙu�eLVX`L£�E �3QSp$eL\¸Z�� c R c p a \¸��|LU c WS^_eLQSpXE
|SUSe g<e Y a fT`LQSlSeJVXp c]n ` eLQ USQ eLg<p$hIQ nLa V<:±��g
fT`L^_W a p c]} \]eÐfT`LQ nLc g<p c QSp$`LgÎ^_e nLc `LgÎ�&z]g c fT`Lg±ZÊfT`LQ
nLc g<p c QSp a g p$`LWS`L\]`JRLz a g n emVXe n :T��\ a QSfTYS` n e
}La Q nLa Y a eLlS`L\]USf c `LQ aTn ` n eLg n e±\]`Lg � H³� } WSg
è�`LV c R c Q a \]eLg=Y a g<p a � H9Hª� } WSgª�Sé0¾
â<¼���p$YSeLVXQSeLpX��Z



� H9HJH � } WSg �F� c R aT}Lc p ��p$YSeLVXQSeLpX�!E c QSf�\]USZJeLQ n `
fT`L^_W a p c]}Lc \ c]nLaTn Y a f c]a a p$VXhIg9:

" �����" �����" �����" ����� �3QSp$eLVX� a gqe n e nLa p$`Lg nLc g<p$V c]} U c]n `LgÅWS`LV�� c]} V a :Û�2Q
eLg<p$hIQ nLa V W a V a p$V a QSgq^ c p c V nLa p$`Lg¸WS`LV f aT} \]e n e²� c]} V a
~ WSp c f a/a \ a lSeL\]`Lf c]nLaFn�n e a \]VXe n e n `LV � HJHÙ^ c \]\]`LQSeLg
n e }Sc p$gÙWS`LVPg<eLRLUSQ n `�� � HµlSeLfTeLg@ê¶VXhëW c]n `�|SUSe
��p$YSeLVXQSeLp�Z n `LfTemlSeLfTeLg_^_hIg_VXhIW c]n `m|SUSem�k�F�¥�!:

"0c�} V a{~ W�p c f a"0c�} V a{~ W�p c f a"0c�} V a{~ W�p c f a"0c�} V a{~ W�p c f a �4e nLc `ì�&z]g c fT`ì�&`LVX^ a�n `ìWS`LVÄ\ a fT`L^ }Lc Q a f c]~ Q n e
l c]n V c `ÄZÐ^ a p$eLV c]a \]eLg±WS\]hIg<p c fT`Lg9:[� nLc �&eLVXeSQSf c]a³n eL\
f aT} \]e�fT` a £ c]a \NZ n eL\NW a V{p$VXeLQ dIaTn `
E!QS`�g<e a WS`LZ a eLQ
\]`Lg c ^_WSUS\]g<`LgÙeL\]sTfTp$V c fT`Lg9E;g c QS`í|SUSe�p$V a QSg�^ c p$e�WS`LV
^_e nLc ` n e c ^_WSUS\]g<`LgÙ\]US^ c QS`Lg<`Lg9:;�!UÂUSg<`íeLg9E;f aTnLa

lSe d Eà^_hIg RLeLQSeLV a \ c]dIaTn `
E n e }Lc]n ` a \¶fT`LQSp c QSUS`
aT}La V a p a ^ c eLQSp$` n e=\]`Lg²fT`Lg<p$eLg²Z a \MRLV a Q a QSfTYS` n e
}La Q nLa |SUSemeLg_f a W aTdkn emfT`LQSg<eLRLU c V<:

�������������������� ��fTV ~ Q c ^_` n ePî
¿X¾¡ïbðSÔ&×ñ¾TÝ;ò)â<ÀI¿�Æ3Çb¼$ÀI¿X»&¾
×TÀ[�m��QSp$eLVX� a fTe
��VXhI� c fT` n e �2g<U a V c ` �!:��N`L\]eLfTf c]~ Q RLVXhq� c f aón e
c fT`LQS`Lg9ELf a VxWSeLp a g9ELeLg<fTV c p$`LV c `
ELf a y a g n e nLc hI\]`LRL`
ELeLp$f
:
|SUSe�g<e a fTp c l a Q�` n eLg a fTp c l a Q�WS`LV{^_e nLc ` n eL\NV a p ~ Qb:
��Q n eL� c Q c p c l a EMg<eª\]\ a ^ a E a g<z&E a p$` n `ÂWSVX`JRLV a ^ a `
a WS\ c f a f c]~ Q/|SUSe/g<e.eLy]eLfTUSp a eLQ�USQ�eLQSp$`LVXQS`/RLVXhI� c fT`
E
Z�ETfTUSZ a�c QSp$eLVX� a g<emeLg�RLVXhI� c f a :



' c WSe�V1^ke n�c]a' c WSe�V1^ke n�c]a' c WSe�V1^ke n�c]a' c WSe�V1^ke n�c]a �N`L^ }Lc Q a f c]~ Q n e²p$eL£9p�`ÛZP^_US\]p c ^_e nSc]a :
��fTp$U a \]^_eLQSp$e
eLg USQ?V1eLfTUSVXg<` a ^_WS\ c]a ^_eLQSp$e?eL£�WS\]`Lp aTn `�eLQ[eL\kô�ºI¿XÝ$ä
ôMÔ&äLÀ�ô{ÀIõ
ö

' c WSe�V1p$e�£9p�`' c WSe�V1p$e�£9p�`' c WSe�V1p$e�£9p�`' c WSe�V1p$e�£9p�` �NU a \]|SU c eLVíp$eS£�p$`Ã|SU�eÃfT`LQSp c eLQSeÃeLQS\ a fTeLg a `Lp$VX`Lg
n `LfTUS^_eLQSp$`Lg9:���eLp$eLVX^ c Q aTnLa g�W a \ aT} V a g�`@�&V a g<eLg�eSQ
eL\ n `LfTUS^_eLQSp$`
Eó�F|SUSe eLg<p$hIQ USQ c]nLa g a `Lp$VX`
n `LfTUS^_eLQSp$` ` W a VXp$e n eL\Î^ c g<^_` ^_e nSc]a QSp$e U�Q
eLQS\ a fTe
�!E a \6g<eLV a fTp c l aTnLa g9E9QS`LVX^ a \]^_eLQSp$e
E9^_e nLc]a QSp�e
USQÅfT\ c f n eL\.V a p ~ QbEBWSVX`LlS`Lf a QÅ\ a VXeLfTUSWSeLV a f c]~ QÅZ
WS`Lg<p$eLV c `LV�l c g<U a \ c]dIa f c]~ Q n eL\ n `LfTUS^_eLQSp$`meLQS\ aTdIaTn `
:

'7`Lgqp'7`Lgqp'7`Lgqp'7`Lgqp 	�e n \]`Lf a \&EÉfT`L^_WSUSp aTn `LV a |SUSeàVXe a \ c]dIa p�` nLa gÐ\ a g
�&USQSf c `LQSeLg n e?^ a QSp$eLQ c ^ c eLQSp$`?fTeLQSp$V a \ c]dIaTnLa g9E�Z�WS`LQSe
aÛnLc g<WS`Lg c f c]~ Q n e/`Lp$V1`Lg¥USg<U a V c `Lg¥\]`Lg¥WSVX`LRLV a ^ a g¥Z
`Lp$VX`Lg.g<eLVXl c f c `Lg9:���QÚÆ3Çb¼$ÀI¿XÇbÀL¼ØE7g<eÙ\]\ a ^ a=a g<z a USQ a

fT`L^_WSUSp aTn `LV a fT`LQSeLfTp aTnLaÎa \ a VXe n |SUSe÷p c eLQSe÷gqU
WSVX`LW c `Ú� - Z n `L^ c Q c `
E�Z�|SUSeÚg c VXlSe c QS�&`LVX^ a f c]~ Q a

p$V a lSsTg n em>A>A>Û:

'���� �'���� �'���� �'���� � ��g eL\ì\]eLQSRLU a y]e fT`LQ |SUSe g<e eLg<fTV c�} eLQ \]`Lg
n `LfTUS^_eLQSp$`Lg_eLQieL\�ô{ºI¿XÝ&ä�ôMÔ&äLÀ�ô�Àëõ0:

��Q�p$e�VXQ�e�p��Q�p$e�VXQ�e�p��Q�p$e�VXQ�e�p��Q�p$e�VXQ�e�p � a RLV a Q/fF`L\]eLfTf c]~ Q n e=VXe n eLg c QSp�eLVXfT`LQSeLfTp aTnLa g²|SUSe
USg a Q¶WSVX`Lp$`LfF`L\]`ø�7� - %�� - ZÁ|SUSeøeLlS`L\]USf c `LQ ~ùn e
��	 - ���2��� a � c Q a \]eLg n e�\]`Lg?�9H¥Z�WSV c QSf c W c `Jg n e�\]`Lg
�9H6:bÆ3Çb¼$ÀI¿XÇbÀL¼6fT`LQSeLfTp a YS`LZ²WS`LV�YS`LZ a �9H6: H9H9H²VXe n eLg



c Q n eLWSeLQ nLc eLQSp$eLg n eLQSp�V1` n em\ a VXe n ^_USQ nLc]a \
RL\]` }La \&:

��Q�p$V a QFeSp��Q�p$V a QFeSp��Q�p$V a QFeSp��Q�p$V a QFeSp �!e²\]\ a ^ a Q a g<z a \ a g¸Vxe n eLg¸p c WS`PÆ3Çb¼$ÀI¿XÇ0ÀL¼ØEbWSeLVX`²|SUSe
g<`LQ n e USg<` c QSp$eLVXQS`
EÏWL`LV eLy]eL^_WS\]`
Eú\ a VXe n

fT`LVXWS`LV a p c l a¸n e�USQ a eS^_WSVXeLg a |SUSe�USp c \ c]dIa W�VX`Lp$`LfT`L\r`
�7� - %�� - Z[g<eLVXl c f c `Lg_g c ^ c \ a VXeLg_fT`L^_`m>A>A>Û:

� -� -� -� - - VX`Lp$`LfT`J\]` n eÙÆ3Çb¼$ÀI¿XÇ0ÀS¼Ø:���gP\ a W a VXp$e n eL\�WSVX`Lp$`LfT`L\r`
�7� - %�� - eLQSf a VXR aTnLa n eL\ nLc VXeLfTf c `LQ a ^ c eLQSp$`
E �
c]n eLQSp c � c f a f c]~ Q n eL\ `LV c RLeLQ Z n eLg<p c QS`
�!:û�7eLV
� c VXeLfTf c]~ Qi� - :

� - u� - u� - u� - u �3QSp$eLVXf a ^ }Lc ` n e -ba |SUSeLp$eLg eLQSp$VXe 	�e n eLgJ:
�3Q c f c]a \]^_eLQSp$e WSVX`Lp$`LfF`L\]` n e Õ{º
ÖëÀIÝ]Ý W a V a eL\
c QSp$eLVXf a ^ }Lc ` n e c Q��&`LVX^ a f c]~ Q�eLQSp$VXe a WS\ c f a f c `LQSeLg�eSQ
USQ a VXe n Õ{ÀL¼X½b¾T¿qÀLö

o c \]` } ZSp$eo c \]` } ZSp$eo c \]` } ZSp$eo c \]` } ZSp$e � c \�õLÈ�¼$ÀLâI:S��fTp$U a \]^_eLQ�p$e
ESeLg USg aTn `�fT`L^_` � H6G<�6E n `Sg
eL\]eLl aTn ` a \ a � H6E�õLÈ�¼$ÀLâI:

�!����!����!����!��� 	�e n n e fT`L^_WSUSp aTn `LV a g \ c ^ c p aTnLa a USQ hIVXe a
c QS^_e nLc]a p a EF|SU�e[eLg9ETQS`LVX^ a \]^_eLQSp$e
ETeL\
^ c g<^_`me nLc � c f c `
`ÂW c g<` n eÂUSQªe nLc � c f c `
E�WSeLVX`Â|SUSeÂWSUSe n eª\]\]eLR a V a

eL£�p$eLQ n eLVXg<e Y a g<p a l a V c `Lg w c \ ~ ^_eLp$VX`Lg9: -ba V a
nLc g<p a QSf c]a gí^ a ZJ`LVXeLgíg<eÑg<USeL\]eÑeS^_WS\]e a V@^_eLy]`LV@eL\
p$sTVX^ c QS`vôNü�Õ�:



� `Sp$`SV n e } ¢Tgq|�U�e nSa� `Sp$`SV n e } ¢Tgq|�U�e nSa� `Sp$`SV n e } ¢Tgq|�U�e nSa� `Sp$`SV n e } ¢Tgq|�U�e nSa '�eLVXV a ^ c eLQSp a |SUSe VXe a \ c]dIa } ¢Tg<|SUSe nLa g eLQ g<USg
WSVX`LW c]a g }La g<eLg n e nLa p$`Lg n eLg n e÷\ a fT`L^_WSUSp aTn `LV a

fT\ c eLQSp$e
:@� a ^ }Lc sTQbE@\]\ a ^ aTn `Lg } USg<f aTn `LVXeSg9E@eLg<p a g
a WS\ c f a f c `LQSeLg³g<`LQÐ^_USZÏ¢Tp c \]eLg³W a V a Q a lLeLR a VªWS`LV
Æ3Çb¼$ÀI¿XÇbÀL¼ØE?WSU�eLg³QS`Lg c Q nLc f a Q nL~ Q n eÐeLQSfT`LQSp$V a Vª\ a
c QS�&`LVX^ a f c]~ QËQSeLfTeLg a V c]a E_WSU nLc eLQ n ` c V a eSg<e±\]USR a V
^_e nLc]a QSp$eiUSQieLQS\ a fTe
:

��` n `��` n `��` n `��` n ` �NU a \]|SU c eLV�fT`L^_WSUSp aTn `LV a fT`LQSeLfTp aTnLa�a USQ a Vxe n :

- � -- � -- � -- � - ��fTV ~ Q c ^_` n e´ý�ºLâ<¼4þb»&»&Ô&×TÀÛýb¿<ºL¼$ºL×TºIÝ]ÿ - VX`Lp$`JfT`L\]` n e
��� c f c Q a�n e��N`LVXVXeL`
: - VX`Lp$`LfT`J\]`íW a V a�a \]^ a fTeLQ a V�Z
VXeLf c]}Lc VkfT`LVXVXeL`BeL\]eLfTp$V ~ Q c fT`
:9��\]RLUSQS`Lg[WSVX`JRLV a ^ a g n e
fT`LVXVXeL`àeL\]eLfTp$V ~ Q c fT`ÍUSg a QÅeLg<p$eàWSVX`Lp$`LfT`L\r`
EÉfT`L^_`
��U n `LV a :

-b-0--b-0--b-0--b-0- ��fTV ~ Q c ^_` n e - VX`Lp$`LfF`L\]` n e - USQSp$`�WS`LV - USQSp$`
:���g
^_hIg[fT`LQS`Lf c]n `ÉfT`L^_`BeL\�WSVX`Lp$`LfT`L\]`É|SUSeÉWSeLVX^ c p$eÉ|SU�e
USQ a fT`L^_WSUSp aTn `LV a USg<eÉUSQ a \]z]QSe a p$eL\]eL� ~ Q c f a VXeLRLUS\ a V
Z[USQi^ ~Tn eL^�W a V a VXe a \ c]dIa V�fT`LQSeL£ c `LQSeLg_�7� - %�� - :

- VX`Sl�eSe n `SV n e4gqe�VXl c f c `- VX`Sl�eSe n `SV n e4gqe�VXl c f c `- VX`Sl�eSe n `SV n e4gqe�VXl c f c `- VX`Sl�eSe n `SV n e4gqe�VXl c f c ` ��^_WSVXeLg a |SUSe�WSVX`LWL`LVXf c `LQ a¥a fFfTeLg<` a Æ3Çb¼$ÀI¿XÇbÀL¼ØE6` a

g<eLVXl c f c `Lg n eÊfT`LVXVXeL`ÐeL\]eLfTp$V ~ Q c fT`
E " � - EPî�ºOïbðbÀI¿IE
eLp$f
:]ETWS`LV�^_e nLc ` n emUSQ a p a V c � a ^_eLQSg<U a \&:

- VX`Sp�`SfT`S\]`- VX`Sp�`SfT`S\]`- VX`Sp�`SfT`S\]`- VX`Sp�`SfT`S\]` � c g<p$eL^ a n e VXeLRL\ a g ` eLg<p$hIQ nLa VXeLg W a V a

fT`L^_USQ c f a VXg<e a p$V a lSsFg n evUSQ a VXe n E�eLQ=eLgqWSeLf c]a \ a

p$V a lSsTg n e¯Æ3Çb¼$ÀI¿XÇbÀL¼Ø:²�0`LgÅeL|SU c WS`LgÅZù\ a gÅVXe n eSg



c QSp$eLV a fTp$¢ a Q n e a fTUSeSV n `ËfT`LQµ\]`Lg�WSVx`Lp$`LfF`L\]`Lg�|SUSe
n eLp$eLV1^ c Q a QùeL\ÙfT`L^�WS`LVXp a ^ c eLQSp$`¯|SUSe¯f aTnLa \ aTn `
eLg<WSeLV a n eL\ `Lp$VX` eLQ \ a p$V a QSg<�&eLV1eLQSf c]a n e
c QS�&`LVX^ a f c]~ Qb:

- UFeSQ�p�e- UFeSQ�p�e- UFeSQ�p�e- UFeSQ�p�e �!e[\]e[fT`LQS`LfTe a \!eLQS\ a fTe[|SUSe[WSUSe n e[Y aT} eLV2eSQSp$VXe n `Lg
VXe n eLg_�0���{:

	
���
���]�������� 	
���
���]�������� 	
���
���]�������� 	
���
���]��������  	�e n´nLc R c p a \ n e´g<eLVXl c f c `Lg c QSp$eLRLV aTn `Lg��r�3�!���2 ¡:��2Q a

VXe n |SUSe a fTp$¢ a fT`L^_`úUSQÏg<eLVXl c f c ` n eúfT`LQSeL£ c]~ Q
nLc R c p a \7W a V a \]`LgÉp$eL\]sT��`LQS`LgÉZ�`Lp$Vx`Lg nLc g<WS`Lg c p c lS`Lg n e
fT`L^_USQ c f a f c]~ Qb: �2Q a fT`LQSeL£ c]~ Q 	����!� WSUSe n e
WSVX`LWS`LVxf c `LQ a VmUSQ a lSeL\]`Lf c]nLaTn�n e a fTfTeLg<` a Æ3Çb¼$ÀI¿XÇbÀS¼
VXeL\ a p c l a ^_eLQSp$e a \]p a �rY a g<p a � G<�9HJH9H }Lc p$g WS`LV
g<eLRLUSQ n `
E�USg a Q n `?\ a g \]z]QSe a g�p$eL\]eL� ~ Q c f a g�eL£ c g<p$eLQSp$eLg9E
`mg<e a ETUSQiW a V n emY c \]`Jg n emfT` } VXe
:

	�e�f�U�VXgI`	�e�f�U�VXgI`	�e�f�U�VXgI`	�e�f�U�VXgI` � } y]eLp$` n e nLa p$`Lg n e³VXe n `Ñg<eLVXl c f c `Ñ|SUSeÑWSUSe n e
c]n eLQSp c � c f a VXg<e¶WS`LVÐU�Qì�2	��+:.�
e¶\]\ a ^ a a g<z a \ a
c QS�&`LVX^ a f c]~ Q |SUSe g<e eLQSfTUSeLQSp$V a eLQ Æ�Çb¼$ÀI¿XÇbÀL¼3E
`L�&VXeLf c]nLa WS`LV�\]`Lg_g<eLVXl c]n `LVXeLg9:

	�e n	�e n	�e n	�e n ��VXUSWS` n eófT`L^_WSUSp a�n `LV a gìZû`Lp$VX`Lg nLc gqWS`Lg c p c lS`Lg
WSeLV c �&sTV c fT`Lg fT`LQSeLfTp aTn `Lg USQS`Lg a `Lp$VX`Lg W a V a



fT`L^_USQ c f a VXg<emZ[p$V a QSg<^ c p c V nLa p$`Lg_eLQSp$VXemeL\]\]`Lg9:

	
`LUFp$e�V	
`LUFp$e�V	
`LUFp$e�V	
`LUFp$e�V ��QSf a ^ c Q aTn `LV<:��N`L^_WSULp aTn `LV a fT`LQP� c QSeLgÉeLg<WSeLf c]a \]eLg9E
`ÙW a |SUSeLp$e n e±â<ºI»x¼X½0¾T¿<ÀIÿ;|SUSeÙ^ a QSeLy a \ a fT`LQSeL£ c]~ Q
eLQSp$VXe n `LgÑ`Ê^_hIgÑV1e n eLg9:��0`LgÑVX`LU�p$eLVXg³USg a QÊgqU
p c eL^_WS`�^ c V a Q n `�\ a g nSc VXeLfTf c `LQSeLg n e n eLg<p c QS` n e�\]`Sg
W a |SUSeLp$eLg9E�W a g a Q n ` a p$V a lSsTg n eÉeL\]\ a g?Z n eLf c]nLc eLQ n `
a |SUSs�VXUSp a eLQSl c]a VX\]eLg9:

��� - %&� -��� - %&� -��� - %&� -��� - %&� - ��g.eL\kp c WS` n eÙWSVX`Lp$`LfT`L\]`Lg.|SUSe n eL� c QSe@\ a Æ3Çb¼$ÀI¿XÇbÀL¼3:
� c g<e � aTn `/`LV c R c Q a \]^_eLQSp$e/WS`LV?eL\2g c g<p$eL^ a `SWSeLV a p c lS`
ò
Õ2Æ��7E
eL\Mâ<ºI»x¼X½b¾T¿<À ��� - %�� - eLg<p$h nLc g<WS`LQ c]} \�e�W a V a \ a

^ a ZJ`LV�W a VXp$e n eÄ\]`LgÎg c g<p$eL^ a g±`LWSeLV a p c lS`Lg9: -ba V a
a fTfTe n eLV a Æ3Çb¼$ÀI¿XÇbÀL¼ØE�\ a fT`L^_WSUSp aTn `LV aÂn e } eµp$eLQSeSV
â<ºI»x¼X½b¾T¿<À;�7� - %�� - :

��e�V1^ c Q a \��e�V1^ c Q a \��e�V1^ c Q a \��e�V1^ c Q a \ � c g<WS`Lg c p c lS`Ú|SUSe´WSeLVX^ c p$e´eLQSl c]a V�fT`L^ a Q n `Lg a USQ a

fT`L^_WSUSp aTn `LV a |SUSeúgqeúeLQSfTU�eLQSp$V a eLQÏ`Lp$V1`ú\]USR a V<:
��g<p$`=g c RLQ c � c f a USQ a lSeLQSp a Q aPn e=l c g<U a \ c]dIa f c]~ Q/ZvUSQ
p$eLfT\ aTn `
:

������u������u������u������u � c g<p$eL^ a `LWSeLV a p c lS`Ù^�US\]p c USg<U a V c `ÙZ´^�US\]p c p a VXe a |SUSe
g<`LWS`LVXp a �7� - %�� - Q a p c lS`
:2��g�eL\{g c g<p$eL^ a `JWSeLV a p c lS`



^_hIg_fT`L^_¢TQiW a V a g<eLVXl c]n `LVXeLg_eLQ[Æ3Çb¼$ÀI¿XÇ0ÀL¼Ø:

��	����	����	����	�� ��fTV ~ Q c ^_` n e ò
Ç�Ô]»xºI¿XÓ �7ÀLâ<º��ë¿<×TÀ ��ºL×¡¾
¼$ºI¿<ö
ßx�0`Lf a \ c]dIaTn `LV n eA	�eLfTUSVXg<`Lg4�2Q c �&`LVX^�e
�!:L��g eL\
^_` n `
eLg<p$hIQ nLa V n e WSVX`LWS`LVXf c `LQ a V \ a nLc VXeLfTf c]~ Q n e
fTU a \]|SU c eLV{VXeLfTUSVXg<`�eLQ¥Æ3Çb¼$ÀI¿XÇbÀL¼ØE!|SUSe�eLg�W a Vxp$e n e�\ a

>A>A>Û:Ä� a g �2	��0g WSUSe n eLQ g<eLV a�} gq`L\]USp a g `
VXeL\ a p c l a g9:��2Q a �2	�� aT} g<`L\]USp a fT`LQSg c g<p$eçeLQ U�Q
WSVXeL� c y]` |SUSe n eLQS`Lp a USQ ^_sTp$` n ` �	�ØYSp$p�W
�úW a V a

g<eLVXl c]n `LVXeLg³>Ae } E��Xî�ºOïbðbÀI¿��.W a V a î�º1ïbðbÀI¿1g9E��Ø�&p$W
�
W a V a p$V a QSg<�&eLVXeLQSf c]a¸n e�� c fTYSeLVX`Lg9E!eLp$f
:]�BgqeLRSU c]n `�WS`LV
n `Lg¥WSUSQSp$`Lg¥Z n `Lg }La VXV a gv��8 %�%& �USQ a²nLc VXeLfTf c�~ QbE)|SUSe
fT`LQSg c g<p$e�eLQvUSQvQS`L^ } VXe n e n `L^ c Q c `
E�g<eLRLU c]n `�WS`LV
USQ a[}La VXV a EJUSQAQS`S^ } V1e n e¸lSz a EJZBUSQ a QSfT\ a `LWSf c `LQ a \&E
WSVXeLfTe nLc]n `AWS`LV;USQ�g<z]^ } `L\]`�
�|SUSe a WSUSQSp ama USQ�\]USR a V
n eLQSp$VX` n eÐUSQ a WShIR c Q a >Ae } :[�2Q a �2	��ÅVXeL\ a p c l a
n eLg c RLQ a USQ eL\�eL^_eLQ�p$` VXeL\ a p c lS` eLQ eL\±|SUSe \ a
n eLg c RLQ a f c]~ Q�g<e.Y a fTe
:6��g�g c ^ c \ a V a²nLa VmeL\�QS¢T^_eLVX`
n eAp$eL\]sT�&`LQS`Ag c Q�eL\
WSV1eL� c y]` n eAWSVX`Ll c QSf c]a W a V a \]\ a ^ a V
n eLg n em\ a ^ c g<^ a f c U nLaTn :

ô�ü�Õô�ü�Õô�ü�Õô�ü�Õ �F	�e n�n e j VXe a ��£9p$eLQ nLc]nLa �!:
�2Q a VXe n |SUSeÉfTU } VXe�USQ
hIVXe a ^_hIg_RLV a Q n em|SUSemUSQig ~ \]`me nLc � c f c `
:

>?�����>?�����>?�����>?����� ��fTV ~ Q c ^_` n e ôMÔ$äLÀÄü�¿<ÀI¾¯Æ3ÇS»xºI¿XÓ_¾
¼�Ô&ºIÇ ¹!ÀI¿9ÖëÀI¿qâ
ßx�!eLVXl c�n `LVXeLg n e=�3Q��&`SVX^ a f c]~ Q n e j VXe a ��£�p$eLQ nLc]nLa �
-ba |SUSeLp$e n e â<ºI»x¼X½b¾�¿<À¶fT`L^_eLVXf c]a \³|SUSe WSeLVX^ c p$e



c Q n eL£ a V÷RLV a Q n eLgàf a QSp c]nLaTn eLg n e c Q��&`LVX^ a f c]~ QùZ
Y a fTeLV�|SUSeÉeLg<`Lg[z]Q nLc fTeLg[WSUSe nLa Q } USg<f a VXg<e a p$V a lSsTg
n e Æ3Çb¼�ÀI¿XÇbÀL¼Ø:/�2Q a f a V a fTp$eLVXz]g<p c f a WSV c ^_`LV nLc]a \ n e
>A�����µeLgv|SUSe�\]`LgvVXeSg<US\]p aTn `Lg n e } ¢Tg<|SUSe nSa eLg<p$hIQ
^_e nLc�n `Lg9E n e a fTU�eLV n ` a \]`ÙVXeL\]eLl a QSp$eLg.|SUSeÙg<`LQ�Z
`Lp$V a g } ¢Tg<|SUSe nLa g_g<U } g c RLU c eLQSp$eLg9:

>?e }>?e }>?e }>?e } � } VXeLl c]a p$USV a�n em>A`LVX\ n > c]n ei>Ae } :

>?>?>>?>?>>?>?>>?>?> ��fTV ~ Q c ^_` n eøô�ºI¿XÝ&äÅôMÔ&äSÀÅô�ÀIõLÿAp$eL\ aÎn e a V a � a

^_USQ nLc]a \&:��!e n eLQS`L^ c Q aµa g<z a \¸RLV a QÎUSQ c lLeLVXg<` n e
VXeLfTUSVXg<`Lg a \]`Lg³|SUSeÐg<eÐWSUSe n e a fTfTe n eLVÚUSg a Q n `
î�ºOïbðbÀI¿IE " � - E?'��7� - E���ÀIÝ]ÇbÀL¼ØE@ò)â<ÀIÇbÀL¼�ÿªôNü�Æ ¹³Z
`Lp$V a g�YSeLVXV a ^ c eLQSp a g9:!��g�eL\NUSQ c lSeLVXg<` n e�g<eSVXl c]n `LVXeLg
'��7� - |SUSeçWSeLVX^ c p$eSQ ^_e d fT\ a VÃp$eL£�p$`
E�RLVXhI� c fT`Lg9E
a VXfTY c lS`Lg n emg<`LQ c]n `
EFeLp$f
:Ty]USQSp$`Lg9:



����¬�«��Û�������¬�«��Û�������¬�«��Û�������¬�«��Û���

� a�c QSQS`Ll a f c]~ QÉeLg[\ a \rz]QSe a�n eÉl c]nLa W a V a g<` } VXeLl c l c V�eLQBeL\�^_eLVXf a�n ` n e
\ a g p$eL\]eLfT`L^_USQ c f a f c `LQSeLg�� Y a eLg<p c ^_U�\ aTn ` \ a c Q n USg<p$V c]a n e \ a g



p$eL\]eLfT`L^_USQ c f a f c `LQSeLg�W a V a´aTn `LWSp a VÛ\ a �2USeSl a ��eLQSeLV a f c]~ Q n eª�
���2���7%&�!��'
fT`L^_`÷\ a g<`L\]USf c]~ Q�^_hIgËeLfT`LQ ~ ^ c f a Z�Eip$eSfTQS`L\ ~ R c f a ^_eLQSp$e
EifT`LQS� c]aT} \]e÷W a V a

p$V a QSg<^ c p c Vm�7` d Z.� a p$`Lg�eLQPVXe n eLg n e�p$V a QSg<WS`LVXp$e
:6� c eLQSp$V a g�\ a²n eL^ a Q nLa¥n e
a QSfTYS` n e }La Q nLa g<e c QSfTVXeL^_eLQSp$e
EM`
E�eL\ eS|SU c WS`Âg<eÂp$`LVXQSeÂ` } g<`S\]eLp$`ÂeLQª\ a g
VXe n eLg9E´\]`LgøWSVX`LlSeLe n `LVXeLg n e g<eLVXl c f c `LgøfT`L^_WSV a VXhIQûeL|SU c WL` n e �2USeLl a

��eLQSeLV a f c]~ QË�!���2����%&�!��'¯W a V a�a YS`LVXV a VvfT`Lg<p$`Lg c Q c f c]a \]eLg9E{R a g<p$`Lg a \ a VxRL`
WS\ aTd `
ESeLQSeLVXRLz a ZAeLg<W a f c `
:S� a QSUSeLl a RLeLQSeLV a f c]~ Q?�!���2���7%��!��'ÙeSg USQ?p$sTVX^ c QS`
g<`L^ } V c \]\ a |SUSe n eLg<fTV c�} e¥USQ�V a QSRL` n e n eLg a VXVX`L\]\]`Lg }La g aTn `LgAeLQ�eLg<p$hIQ nLa VXeLgAZ
WSVX`LW c eLp a V c `Lgù|SUSe eLg<p$hIQÁfT`LQSg<p$VXU c]n `LgùeSQÁ\ aìc QS�&V a eLg<p$VXUSfTp�USV aìnLc g<WS`LQ c]} \]e
�!���2����%��!��'_:���eLg<WS\]eLR aTn `
E�eLQÊWSV c ^_eLVÂ\]USR a V<E�WS`LV�`LWSeLV aTn `LVxeLg n eÏ\ a VXR a
nLc g<p a QSf c]a fT`L^_`ËUSQ a �&`LVX^ a W a V a g<`LWL`LVXp a V/QSUSeLlS`Lg�g<eLVXl c f c `Lgªp a \]eLg�fT`L^_`
�7¼�ðbÀI¿XÇbÀL¼�ÿ!é0Ô]õ
ÀI¿{æ!ðS¾TÇ�ÇbÀIÝ]ÿ	�7¹!æNþbÕ�Z?���7(MEF\ a QSUSeLl a RLeLQSeLV a f c]~ Qi�!���2����%��!��'
WSeLVX^ c p$e�\ a eLQSp$V1eLR ain e nLa p$`Lg fT`LQ a \]p a lSeL\]`Lf c]nLaTn ZA^�USZ a \]p$` a QSfTYS` n e }La Q nLa
a ¢TQifT`LQmWSVXeLg<USWSUSeLg<p$`Lg_^_USZ[\ c ^ c p aTn `Lg9:



®����ë��­{���{®�¬®����ë��­{���{®�¬®����ë��­{���{®�¬®����ë��­{���{®�¬

• 
��eSQ�e�V a \��eSQ�e�V a \��eSQ�e�V a \��eSQ�e�V a \

�N`L^_WSVXeLQ n eLV¸eL\��&USQSf c `LQ a ^ c eLQSp$` n e@\ a/a VX|SU c p$eLfTp$USV a ZÙWSVX`Lp$`LfT`L\]`Lg
n eÊ\ a VXe n g c QSfTVX`LQ a �!���2���k: "0a ^ c \ c]a V c]dëa VXg<eÊfT`LQÐ\]`Lg nLc g<p c QSp$`Lg



g<eLVXl c f c `Lg?`L�&VXeLf c]n `Lg?W�`LV_�!���2����e c QSp$VX` n U�f c VXg<e�eLQÉ\]`Lg?WSVX`Lp$`LfT`L\r`Lg
USp c \ c]dIaTn `Lg9E a g<z
fT`L^_`[\r`Lg_eL|SU c WS`Lg n e }La Q nLa a QSfTY a :

• 
��gqW�e�fTz]� c f�`Lg��gqW�e�fTz]� c f�`Lg��gqW�e�fTz]� c f�`Lg��gqW�e�fTz]� c f�`Lg

� :
 
�4`Lg<p$V a VB\ a g�lSeLQSp a y a g n e@USp c \ c]dIa f c]~ Q��!�������Ä|SUSe@WSVX`JWS`LVXf c `LQ a \ a

p$V a QSg<^ c g c]~ Q nLc R c p a \ n e a \]p a lSeL\]`Lf c]nLaTnma p$V a lSsTg n em� c]} V a�~ WSp c f a :

G9:
 
- VXeLg<eLQSp a V¸\]`LgPfT`LQSfTeLWSp$`LgP|SUSe n eL� c Q�eLQ a �!`LQSeLp fT`LQS`�USQ c QSp$eLV1� aTd
~ WSp c fT`[|SUSemWSeLVX^ c p$em\ a�c QSp$eLVXfT`LQSeL£ c]~ QifT`LQi`Lp&VX`Lg_eL|SU c WS`Lg9:

� �6:
 
�4`Lg<p$V a V a �!���2���ÂfT`L^_`�USQ a p$eLfTQS`L\r`LRLz a ^ a g�^ aTn USV a |SUSe�fTUSeSQSp a

fT`LQAeLg<p$hIQ nLa VXeLgi^_USZ n eLp a \]\ aTn `Lgi|SUSe¸Y a fTeLQ n e¸eL\]\ a USQ a p$eLfTQS`L\]`LRJz a
n em�&hIf c \
USp c \ c]dIa f c]~ Qb:

�6:
 
�4`Lg<p$V a V4|SUSeÛUSQ a VXe n g c QSfTVX`LQ a �!���2���µeLgBf a W aTdAn e c QSfTVXeL^_eLQSp a V
g<eLQSg c]} \]eL^�eLQSp$eAeL\ a QSfTYS` n e }La Q nLamnLc g<WS`LQ c]} \]eAZ¸VXe n USf c V;eL\
QS¢T^_eLV1`
eL|SU c WS`Lg n e�VXe n g<` } VXe�eL\�^ c g<^_`�g<`LWS`LVXp$e.�&z]g c fT`�|SUSe�`Lp$VX`�p c WS` n e
p$eLfTQS`L\]`LRLz a g9:



���4­{��®_��«4�;�;���;����4­{��®_��«4�;�;���;����4­{��®_��«4�;�;���;����4­{��®_��«4�;�;���;�

��USV a QSp$eà\]`LgÐ¢T\]p c ^_`Lg a � `Lg9E�\ a VXhqW c]nLaÏn eL^ a Q nLaÏn e a fTfTeLg<` a \ a
c QS�&`LVX^ a f c]~ QPZ�E6eLQPeLg<WSeLf c]a \&E6eL\ a US^_eLQSp$` n eL\�p$VXhI� c fT` n e/Æ3Çb¼$ÀI¿XÇbÀS¼ØE6Y a YSeLfTYL`
|SUSe?g<e?WSVXeLg<p a V a eLg<WSeSf c]a \ a p$eLQSf c]~ Q[Z�eLg<�&USeSV d ` a \ n eLg a VXVX`L\]\]` n e?\ a g�VXe n eLg n e
fT`L^_USQ c f a f c `LQSeLg n emRLV a Qif a W a f c]nLaTn Z a QSfTYLUSV a�n e }La Q nLa :



��g<p a g�QSUSeLl a g�VXe n eLg{Y a Q n e?WSVX`LWS`LVXf c `LQ a V�USQ a fTfTeLg<`?VXhIW c]n `?Z�� c�aT} \]e a
nLc lSeLVXg<`Lg±p c WS`Lg n e÷p�VXhI� c fT`ÄfT`LQ÷f a V a fTp$eLVXz]g<p c f a g }Lc eLQ nLc �$eLVXeLQSf c]aTnLa g98AlS` d E
lSz n eL`
ESp$VXhI� c fT` n e nLa p�`Lg9ESW a V a fF`LQSg<eLRLU c VX\]`
ELg<e�Y a Q c]n ` c ^_WS\]eL^_eSQSp a Q n `�VXe n eSg
fT`LQ nLc lSeLVXg<`LgÊWSVX`Lp$`JfT`L\]`Lg9:���\/eLg<p$hIQ nLa VÎ���7� �ëüiâXÈJÇb×¡ðS¿<ºIÇbº��Sâ��J¿X¾TÇbâX»xÀI¿
 BºLäLÀ�� �&U�e eL\�eLg<f�`LR c]n ` WS`LVì\ a �2�3�k�F�kE��2Q c]~ Q �3QSp$eLVXQ a f c `LQ a \ n e
�7eL\]eLfT`L^_USQ c f a f c `LQSeLg9�¥�
eLfTp$`LV n eP��g<p a Q nLa V c]dIa f c]~ Q n eP�7eL\]eLfT`L^�USQ c f a f c `LQSeLg9E
fT`L^_`ÙeL\kWSVX`Lp$`LfF`L\]` n eÙp$V a QSg<^ c g c]~ Q@W a V a \ a g.VXe n eLg nLc R c p a \]eLg n eÙg<eLVXl c f c `Lg
c QSp$eLRLV aTn `Lg n e }La Q nLa�a QSfTY a �r	6���!�3(N�� ¡E n e }Sc]n ` a \ a f a \ c]nLaTnÉn eÉg<eLVXl c f c `É|SUSe
R a V a QSp c]dIa : - `LV�`Lp$VX`µ\ aTn `
E�ZËRLV a f c]a g a g<U�g c ^_WS\ c f c]nLaTn E�eL\iWLVX`Lp$`LfT`L\r`í� -

�SÆ3Çb¼$ÀI¿XÇ0ÀL¼¥ýb¿<ºL¼$ºL×TºIÝ��!E�USp c \ c]dIaTn `ÏfT`L^_`ÏeLg<p�hIQ nLa V n eÊp$VXhI� c fT` n e nLa p$`LgÑeLQ
Æ3Çb¼$ÀI¿XÇbÀL¼ØEiY a eL£�WSeLV c ^_eLQSp aTn `÷USQ�eLQS`LVX^�e�fTVXeLf c ^ c eLQSp$`
:i� a ^ }Sc sTQbEig<e÷Y a Q
n eLg a VXVX`L\]\ aTn `³� ~ VX^_US\ a g�W a V a p$V a p a V n e³fT`JQSy]USR a V a ^ } `Lg�eLg<p$hIQ nLa VXeLg9E�fT`LQ
g<`L\]USf c `LQSeLgÚ|SUSe c QSfT\�USZJeLQí\ a p$V a QSgq^ c g c]~ Q n eí� - g<` } VXeí���7�B:k� n eS^_hIg n e
eLg<p$`Lg�WSVX`Lp$`LfT`L\]`Lg a g�zrQSfTVX`LQS`Lg9E�\ a g�y]eLV a VX|SUSz a g�g<z]QSfTV ~ Q a �r*1���! {Z.WS\]eLg c]~ fTVX`LQ a

�r*1� -  �g c RLUSeLQÃg<`LWS`LVXp a Q n `àUSQÅRLV a QÅlS`L\]U�^_eLQ n eL\.p$VXhë� c fT`àeLQÃ\ a gÐVXe n eLg
a fTp$U a \]eLg9:���\[VXeLg<US\]p aTn `ËeLg�\ aÂa W a V c f c]~ Q n eËUSQ a RLV a Qµf a QSp c]nLaTnËn eËVXe n eSg
nLc g<p c QSp a g{e c QSfT`L^_W a p c]} \]eLg{eLQSp$V1e[g<z&:F�
e[eLg<W�eLV a |SUSe[eL\
fTVXeLf c ^ c eLQSp�` n eL\!p$VXhI� c fT`
n e nLa p$`Lg_fT`LQSp c QS¢TemeLQi\]`Lg_WSV ~ £ c ^_`Lg a � `Lg9:

� a RLV a Q a QSfTYSUSV a�n e }La Q nLa WS`Lp$eLQSf c]a \7|SUSeP`L�&VXeLfTeP\ a � c]} V a�~ WSp c f a \ a

Y a fTe c]nL~ QSe a W a V aBaT} g<`LV } eLV{eLg<p$e a U�^_eLQSp$` n e�p$VXhI� c fT`�g<USg<p c p$USZLeSQ n ` a \Nf aT} \]e
n emfT` } VXe
:

- `LV�\]`A|SUSe�eL\bUSg<` n e
sistema

n e�p$V a QSg<^ c g c]~ Q n e
fibra óptica

Y a fTVxeLf c]n `
:
��Q�\]`@|SUSe@g<e@VXeL� c eLV1e a/a WS\ c f a f c `LQSeLg n e@fT`LVXp a ZÙ\ a VXR a/nLc g<p a QSf c]a g�\]`@fTU a \
n eLWSeLQ n e n e�\ aAc ^_WS\]eL^_eLQSp a f c]~ Q n eÉ\ a

red
:
� a VXe n fTVXeLfTeÉeLQBp a ^ a � `�Z�eLQB\ a

f a W a f c]nLaTn |SUSemp$V a QSg<WL`LVXp a :



��\4fTVXeLf c ^ c eLQSp$`�eL£�WS`LQSeLQSf c]a \ n e
Internet

Y aÚa fTUS^_US\ aTn `�\ a
demandan V a ^_hIp c f a W a V aBa QSfTYL` n e }La Q nLa ^ a ZJ`LV{eSQ�hIVXe aBa QSfTY a fT`LQSeLfTp aTnLaBa

una redn e
computadoras

Ü6ôNü�Õ�g9�!:

� a²c QS�&V a eLg<p$VXUSfTp$USV a gqU } Z a fTeLQSp$e.WSVX`LWS`LVXf c `JQ aTnLa WS`LV?WS`LVXp aTn `LVXeLg�eLg�\ a

VXe n
óptica

g c QSfTV ~ Q c f a ÜI�!���2�����A`É\ a y]eLV a VX|LUSz a�nLc R c p a \�g c QSfTV ~ Q c f a �r�!��'� 2|SUSe
n eLg<WS\]eLR ~ eLQSf c ^ a²n e�\ a � c]} V a²n eL\�hIVXe a²a QSfTY a E�g<e.USQSe.eL\

interés
Z a fTVXeLf c]n `

eLy]eLfTUSp a Q n `ÉeL\
IP
E nLc VXeLfTp a ^_eLQSp$e
E�eLQSf c ^ a�n eÉ�!���2���k: - `LV�\]`
E a QLp$eLV c `LVX^_eLQSp�e
E

^_eLQSf c `LQ aTn `Ég<eÉeLg<p$VXU�fTp$USV a Q n eÉ\ a g c RLU c eLQSp�eÉ�&`LVX^ a \]`Lg[WSUSQSp$`Lg a p$V a p a V�W a V a

�!���2���k8 c QSp$VX` n USfTf c]~ Q a \]`Lg
concepto

g n eÐ�!`LQSeLp.ZÐUSQ aÑ} VXeSlSeÐY c g<p$`LV c]a E
a VX|SU c p$eLfTp$USV a Z?WSVX`Lp$`LfF`L\]`Lg�E�g c QSfTVX`LQ c]dIa f c]~ Q?Z?p c eL^_WS`Lg�EFVXe n eLg{�!���2���kEFZ?WS`LV
US\]p c ^_` g<eLVXl c f c `ÍZÍUSp c \ c]dIa f c]~ Q �!���2�
� |SUSe WSeLVX^ c p c VXh÷` } p$eLQSeLV±USQ a

información
g<USg<p a QSf c `Jg a fT\ a V a Z�eL£�WS\ c f c p a¥n eP\]`LgÉUSg<`LgøVXeLg<WSeLfTp�` n eL\Ëp$eL^ a

p$V a p aTn `
:

!#" ���4­{��®_��«4�;�;�����÷�Î¬�®��4��­!#" ���4­{��®_��«4�;�;�����÷�Î¬�®��4��­!#" ���4­{��®_��«4�;�;�����÷�Î¬�®��4��­!#" ���4­{��®_��«4�;�;�����÷�Î¬�®��4��­

 

 

 
� :� :� :� : �� �� � c gqp�e�^ a g n ei��`S^kWSUFp a f c]~ Q �)\ c eSQFp$e4��e�VXl c]n `SV� c gqp�e�^ a g n ei��`S^kWSUFp a f c]~ Q �)\ c eSQFp$e4��e�VXl c]n `SV� c gqp�e�^ a g n ei��`S^kWSUFp a f c]~ Q �)\ c eSQFp$e4��e�VXl c]n `SV� c gqp�e�^ a g n ei��`S^kWSUFp a f c]~ Q �)\ c eSQFp$e4��e�VXl c]n `SV

 
��\7g<eLRLUSQ n ` n eLg a VXVX`L\]\�`PeLQÛ\]`LgÉg c g<p$eL^ a g n ePfT`L^_WSUSp a f c]~ Q n ePV1e n |SUSe

g<e[lS`L\]l c]~ USQ a �&USeLV dIa \]z n eLV n eLp$VXhIg n e[\ a g{QSeSfTeLg c]nLaTn eLg n e a QSfTYS` n e }La Q nLa n e



\ a gÂVXe n eLgªeLgÂ\ a WS`SWSUS\ a V c]nLaTnÎn e±\]`LgÂg c gqp$eL^ a g n eÎfT`L^_WSUSp a f c�~ Q±fT\ c eLQSp$e
�
g<eLVXl c]n `LV<: ��\Åp$eLVx^ c QS` g c g<p$eL^ a g n e fT`L^_WSUSp a f c]~ Q nLc g<p&V c]} U c]n ` eLg<p�h
eLg<p$VXeLfTY a ^_eLQSp$e \ c R a�n ` a \ÁfT`LQSfTeLWSp&` n e g c g<p$eS^ a g n e fT`L^_WSUSp a f c]~ Q
fT\ c eLQSp$e
�Fg<eLVXl c�n `LV<: ��eóYSeLfTYS`
E@eL\íUSg<` n eóg c g<p$eS^ a g n eçfT`L^_WSUSp a f c]~ Q
fT\ c eLQSp$e
�Fg<eLVXl c�n `LV�eLg a lSeLfTeLg²l c g<p$`=fT`L^_`=\ a WSV c ^_eLV a V aTdI~ Q/W a V a fT`LQSg<p$VXU c V
\ a gPVXe n eLg nLc g<p$V c]} U c]nLa g9:Ñ� c QS`�W a VXeLfTe�Y a�} eLV¸V aTdI~ Q a W a VXeLQSp$e n eL\;WS`LV¸|SUSe
eLg<p$` n e } eLVXz a g<eLV a g<z&EJeLgig c Q n U nLa f c eLVXp$`¸|SUSe¸Y a g<p a eL\�\]eLl a QSp a ^ c eLQSp$` n e¸\]`Lg
g c g<p$eL^ a g n e�fT`L^_WSUSp a f c]~ QÉfT\ c eLQSp$e
�Fg<eLVXl c�n `LV_eLV a WS`Lf a y]USg<p c � c f a f c]~ QÉW a V a USQ a

`LVXR a Q c]dIa f c]~ QmeLQiW a g a V�eL\
eLg<�&USeLV d `mZ[R a g<p$` n emfT`LQSg<p$VXU c V�USQ a VXe nmnLc g<p$V c]} U c�nLa :
��g<p$emWSUSQSp$`mQSeLfTeLg c p a ^_hIg nLc g<fTUSg c]~ Qb:

�2Q a �&`LVX^ a �&hIf c \ n e n eL� c Q c V²USQªfT\ c eLQSp$eªeSg@fT`L^_`Âg c RLUSe
8¶fTU a \]|SU c eLV
nLc g<WS`Lg c p c lS` n eµfT`L^_WLUSp a f c]~ QíeLQíUSQíeLg<fTV c p$`LV c `µfT`LQµUSQ a WSeLVXg<`JQ a g<eLQSp aTnLa

eLQS�&VXeLQSp�e±Y a f c eLQ n `±U�QËp$V aT}La y]`±eLgªUSQËfT\ c eLQSp$e
:ó�2`±Y a Z nLc �$eLV1eLQSf c]a g c eL\
nLc g<WS`Lg c p c lS`ÛeLgBUSQ a p$eLVX^ c Q a \�eLQ²USQ a VXe n �
�2�÷�T�!���íeLgB\ a ��VX|SU c p$eLfTp$USV a�n e
	�e n.n e.� c g<p�eL^ a²n e.��(N�B�ÛUSQ a²- �í`/USQ a ��ü�Õ�E�`.USQ a eLg<p a f c]~ Q n e.p$V aT}La y]`
ò
Õ2Æ���eLQiUSQ a VXe n �7� - %�� - :��7` n `Lg_eLg<p$`Lg_g�`LQ nLc g<WS`Lg c p c lS`Lg{fT\ c eLQSp$e
:

�0`Lgùg<eLVXl c]n `LVXeLgùg<`SQÁ�&hIf c \]^_eLQSp�e n eS� c Q c�} \]eLgùp a ^ }Sc sTQb8 fTU a \]|SU c eLV
nLc g<WS`Lg c p c lS` n e¸fT`L^_WSUSp a f c]~ QAg c QAUSQ a WSeLVXg<`LQ a g<eLQSp aTnLa eLQS�&V1eLQSp$eAY a f c eLQ n `¸USQ
p$V aT}La y]`.eLg�USQ�g<eLVXl c]n `LV<:Â��p$V a lSe d E�QS`.Y a Z nLc �$eLVXeLQSf c]a g c eL\ nLc g<WS`Lg c p c lS`.eLg
USQ a fT`L^_WSUSp aTn `LV a fTeLQSp$V a \{�3(N�BE2USQÚg<eLVXl c�n `LVíôMÔ]ÇbäLº
½�âIE2`�USQ´g<eLVXl c]n `LV n e
a VXfTY c lS`LgBÕ{º
ÖëÀIÝ]Ý�Õ{ÀL¼X½b¾T¿<À�8@p$` n `LgAeLg<p$`Lg�gq`LQ�eLy]eL^_WS\]`Lg n e�g<eLVXl c]n `LVXeLg9:/�0`Lg
g<eLVXl c]n `LVXeLgªQS`±p c eLQSeSQ § p$V aT}La y aTn `LVXeLg<¨ÚeLQS�&VXeLQSp$e n e±eL\]\]`Lg9E_WSeLVX`±p c eLQSeLQ a \
^_eLQS`Lg�USQS`
E�Z/|SU c]d h�^_USfTYS`Lg9E aTn ^ c Q c g<p$V aTn `LVXeLg�|SUSe.Y a fTeLQ�|SUSe/eL\�g<eLVXl c]n `SV
eLg<p$e nLc g<WS`LQ c]} \]emW a V a USQ a fT`L^_USQ c]nLaTnmn emfT\ c eLQSp$eLg9:



��g<p a g n eL� c Q c f c `LQSeLg´WSUSe n eLQ�lSeLV1g<eíg c ^_WS\ c gqp a g9E�WSeLVX`íg<`LQ�eL£�p$VXeL^ aTnLa ^_eLQSp�e
WS` n eLVX`Lg a gÃeLQ eL£�WS\ c f a VÑ\ a VXeL\ a f c]~ Q n e·\]`LgÃg c g<p$eL^ a g n e fT`L^_WSUSp a f c]~ Q
fT\ c eLQSp$e
�Fg<eLVXl c�n `LV;Z¸V1e n eLg nLc g<p$V c]} U c]nLa g9ELZ¸p a ^ }Lc sTQ n eA\ a QSeLfTeLg c�nLa�nAn e a QSfTYS`
n e }La Q nLaÑn eÐRLV a QÄhIVXe a : �2Q a lSe d |SUSeÐ\ a g n eL� c Q c f c `LQSeLg } hIg c f a gÎg<`LQ
eLQSp$eLQ nLc�nLa g9ET`Lp$VX`Lg_p$sTVx^ c QS`Lg_eLQSp$V a Q a \
y]USeLRJ`
:

- `LV�eLy]eL^_WS\]`
E�\r`Lg[p$sTVx^ c QS`Lg[g c g<p$eL^ a�n eÉfT`L^_WSUSp a f c]~ QBfT\ c eLQSp$e
�Fg<eSVXl c]n `LV
` a VX|SU c p$eLfTp$USV a fT\ c eLQSp$e
�Fg<eLVXl c�n `LV n eLg<fTV c�} eSQ�eLg<p a WSV a fTp c f a RLeLQSeLV a \ n eªlSeSV
p$` n `Lgi\]`Lg nLc g<WS`Lg c p c lL`Jg n e¸fT`L^_WSUSp a f c]~ QAZ a g<e a fT`L^_`¸fF\ c eLQSp$eLgi`¸g<eLVXl c]n `LVXeLg9E
` c QSfT\]USg<` a ^ } `Lg a \ a lSe d eLQ a \]RLULQS`LgÁf a g<`Lg9: � a g a WS\ c f a f c `LQSeLg
fT\ c eLQSp$e
�Fg<eLVXl c�n `LV±eLg<p�hIQàeLg<WSeLfTz]� c f a ^_eLQSp$e nLc g<e � aTnLa gÊW a V a fT`LVXVXeLV±eLQàUSQ
a ^ }Lc eLQSp$eBfT\ c eLQSp$eb�Fg<eLV1l c]n `LV�fT`LQBUSQ a WS`LVXf c]~ QBfT\ c eLQSp$eBZ�USQ a WS`LVXf c�~ QBg<eLVXl c]n `LV
eLQi\ a�a WL\ c f a f c]~ QbEFZ a g�z
g<USfTeLg c l a ^_eLQSp$e
:

��\Ap$eLVX^ c QS`³WSVX`LfTeLg a ^ c eLQSp$` nLc g<p�V c]} U c�n `³eSg a lSeLfTeLg�USg a�n `³eSQÎUSQ a

�&`LVX^ a g c Q ~ Q c ^ a fT`LQÏeLg<p$eÏ^_` n eL\]`úfT\ c eLQ�p$e
�Fg<eLVXl c�n `LV�W a V a VXeLfT`LQS`LfTeLV�\ a

g<eLW a V a f c]~ QiRLeL`JRLVXhI� c f a USg<U a \ n emfT\ c eLQSp$eLg_Z[g<eLVXl c]n `LVXeLg9:
� a VXeL\ a f c]~ Q n e÷eLg<p�e�^_` n eL\]` n e�fT`L^_WSUSp a f c]~ Q�fT\ c eLQSp$e
�Fg<eLVXl c]n `LV´Z

VXe n eLg nLc g<p�V c]} U c�nLa g[eLg a YS`LV a �&hIf c \ n eÉeLQSp$eLQ n eLV<:¥�0`Lg[fT\ c eLQSp$eLg[g<e aTn y]USQSp a Q a

\]`Lg¥g<eLVXl c]n `LVXeLg¥eLQ.\ a g¥VXe n eLg9:�� c Q.eS^ }La V1RL`
E)g c Q.USQ a VXe n QS`/eL£ c g<p c VXz a USQ a

�&`LVX^ a �&hIf c \0W a V a |SUSe?\]`Lg�fT\ c eLQSp$eLg�\]\]eLRLUSeLQ a \0g<eLVXl c]n `LVM|SUSe?QSeLfTeLg c p a Qb: - `LVM\r`
p a QSp$`
E�eLg[QSeLfTeLg a V c `É|�USeÉ\ a V1e n Y aT}Lc \ c p�e a f aTnLa fT\ c eLQSp$eÉW a V a p$eLQ�eSV a fTfTeLg<` a

f aTnLa g<eLVXl c]n `LV�eLQÙ\ a `LVXR a Q c]dIa f c]~ Qb:Ï�6\�fF`LQSfTeLWSp$`´fT\ c eLQSp$e
�Fg<eLV1l c]n `LV�eLg/p a Q
c ^_WS`LVXp a QSp$e W a V a \ a gûVXe n eLgû|SUSe \]`LgóWSUSQSp$`LgûfT\ a lSe g<`LQ \ c g<p aTn `Lg a

fT`LQSp c QSU a f c]~ Qb8



� :
 
�N\ c eLQSp$eLg_g<`LQ nLc g<WS`Lg c p c lS`Lg n emeLg<fTV c p$`LV c `mfT`LQmp$V aT}La y aTn `LVXeLg

G9:
 
�!eLVXl c]n `LVXeLg_g<`LQ nLc g<WS`Lg c p c lS`Lg_fT`LQ aTn ^ c Q c g<p$V aTn `LVXeLg

�6:
 
�0`Lg_fT\ c eLQSp$eLg_Z[\]`Lg_g<eJVXl c]n `LVXeLg_g<`LQifT`LQSeLfTp aFn `Lg_WS`LV�VXe n eLg

�6:
 
�NU a \]|SU c eLVífT\ c eLQSp$e n e } eLVXz a g<eLVíf a W aTdÑn e aTn y]USQSp a VXg<e a fTU a \]|SU c eLV
g<eLVXl c]n `LV

K6:
 
� a g_VXe n eLg_WSeLVX^ c p�eLQi|SUSemeLg<p$`mW a g<e

- `LV�g<USWSUSeLg<p$`
ENp$` n `�eLg<p$`=g<e a ^ a VXV a fT`LQveL\MfTVXeLf c ^ c eLQSp$` n e=WS` n eLVX`Lg<`Lg
nLc g<WS`Lg c p c lS`Lg n e[eLg<fTV c p$`LV c ` nLc g<fTUSp c]n `Lg{WSVXeLl c]a ^_eLQSp$e
:4��\!WSVX`LfTeLg<`?fT`L^_eLQ dI~ eLQ
\]`Lg � �9�9H9gÛfT`LQ=\ a�c QSp$VX` n USfTf c]~ Q n ev\ a�- �ÎeLQ=^_USfTY a gÛ`LVXR a Q c]dIa f c `LQSeLgÛW a V a

VXeLeL^_WS\ aTdIa VA\]`Lg nLc g<W�`Lg c p c lS`LgÛp$eLVX^ c Q a \]eLg § ` } g<`L\]eLp$`Lg<¨¥|SUSev\]`Lg²p$V aT}La y aTn `LVXeLg
Y aT} z a Q´USg aTn ` a QSp$eLg=W a V a p$eLQSeLV a fTfTeLg<` a@a WS\ c f a f c `LQSeLg=eLQ´fT`L^_WSUSp aTn `LV a g
fTeLQSp$V a \]eLg_Z[^ c Q c fT`L^_WSUSp aTn `LV a g_VXeL^_`Lp a g9:

-ba V a � �9�9�6EL\ a QS`LlSe n `Lg a[- �veLV a WS` n eLVX`Lg a fT`L^_`¸\ a fT`L^_WSUSp aTn `LV a fTeLQSp$V a \
�3(N�úeLQ � �J�9�6:/�4USfTY a gA`LVXR a Q c]dIa f c `LQSeLgAg<e a WSVXeLg<USV a VX`LQ aBa WSVx`JlSeLfTY a V a \]RJ`
n emeLg<p$emWS` n eLV n emfT`L^_WSUSp a f c]~ Qb:
��QÍ\]USR a V n eÌp$eLQSeLV n `LgÏ`Ìp$VXeLgÏp$eLV1^ c Q a \]eLgÏeLQÍf aTnLa U }Lc f a f c]~ Q n e

eL^_WS\]e aTn `
EA\ a g�`LVXR a Q c]dIa f c `LQSeLg�WS` n z a QÏp&eLQSeLV�USQ aÄ- �Ág c ^_WS\]eúfT`LVXV c eLQ n `
eL^_US\ a f c `LQSeLg n eÌp�eLV1^ c Q a \=�!�2� fT`LQSeLfTp a�nLa g a \ a fT`L^_WSUSp aTn `LV a fTeLQSp$V a \
fT`LVXWS`LV a p c l a EµeL^_US\ a f c]~ Q �7� � H9H fT`LQSeLfTp aTnLa g a \ a ^ c Q c fF`L^_WSUSp aTn `LV a
n eLW a VXp a ^_eLQSp a \&EFZ?p a ^ }Lc sTQmfT`LQSeLfTp a VXg<e nLc V1eSfTp a ^_eLQSp$e a \!g<eLVXl c�n `LV n e a VXfTY c lS`Lg
\]`Lf a \&: ��eàYSeLfTYS`
E�fT`LQÅeL\.\]eLl a QSp a ^ c eLQSp�` n eÅ\]`LgÄg c g<p$eL^ a gÄ`LWSeLV a p c lS`Lg
^_US\]p c p a VXe a E�p a \]eLg=fT`L^_`$ 4Ô&×¡¿<ºLâ<ºI»x¼&% âªôMÔ]ÇbäLº
½�âÉZÃò�Õ2Æ'�7E�eLgqp a g - �Ng=�&USeLVX`SQ
f a W a fTeLg n emY a fTeLV�p$` n ` a \
^ c g<^_`mp c eL^_WS`
:



- VX`LQSp$`¥g<e¥lS`L\]l c]~ g<US� c f c eLQSp$eL^_eLQSp�e¥fT`L^_¢TQ�l c QSfTUS\ a V�p$` nLa gAeLg<p a g - �NgAfT`LQ
��ü�Õ�gíZÑp$` nLa gí\ a g(��ü�Õ�gífT`LQ�¿<º��S¼$ÀI¿<âª� nLc VXeLfTf c]~ Q aTn `LVXeLg< ¡E ZÑp$` n `Lgí\]`Lg
¿<º��S¼$ÀI¿<â{fT`LQ¥\]z]QSe a g¸WSV c l aTnLa g¸VXeLQSp aTnLa g¸WSUSQ�p$`
� a �FWSUSQSp$`
:v��\ a QSfTYS` n e }La Q nLa

eLQSp$VXeB\]`Lg?¿<º��S¼�ÀI¿<â�eLV a?n e¸g<`L\]`BUSQ a �&V a fTf c]~ Q n eL\ a QSfTYS` n e }La Q nLa eLQ¸\ a ��ü;ÕkE
�9�=o } WSg�eLQ�\ a ôNü�ÕÎfT`L^_W a V aTn ` a \r`Lg � H=� } WSg�eLQ)�7¼�ðbÀI¿XÇbÀL¼  {eLQ�^_USfTYS`Lg
f a g<`Lg9E6WSeLVX`�\ a Q a p$USV a \]e dIa¥c QSp$eLVX^ c p�eLQSp$e n e�\ a ^ a ZJ`LVXz a�n ePp$VXhI� c fT` n e nLa p$`Lg
Y c]d ` n emeLg<p a USQ a g<`L\]ULf c]~ Qil c]aT} \]e
E a \!^_eLQS`Lg a fT`LVXp&`mWS\ aTd `
:

�@\ a VXRL`AWS\ aTd `
ELeLg<p$`A�&USeAUSQ�WSVX` } \]eL^ a :A�)U a Q n `A\]`Lg4fT\ c eLQSp$eLg4Z¸g<eLVXl c]n `LVXeLg
g<e@Y c f c eLVX`LQ�^_hIg�QSU�^_eLVX`Lg<`Lg�ZÙWS` n eLVX`Lg<`Lg9E�eL\ a QSfTYS` n e }La Q nLa/nLc g<WS`LQ c]} \]e
eLQSp$VXem\]`Lg�¿<º��S¼$ÀI¿<â7g<emlS`L\]l c]~ ^_hIg_eLg<f a g<`[Z?WSVXeLg c `LQS` a \ a VXe n Y a g�p a eL\
\]z]^ c p$e
:

� a gª`LVXR a Q c]dIa f c `LQSeLgªfT`LQË^_USfTY a g - �NgªWSUSg c eLVX`LQËp$` n `±eLQ*�Fü�Õ�gªfT`LQ
¿<º��S¼$ÀI¿<âIE c QSfT\]USZJeLQ n ` nSc g<WS`Lg c p c lS`Lg_�!�2�.Z[p$eLVx^ c Q a \]eLg_eLg<WSeLf c]a \ c]dIaTnLa g9:

��g<p$`�\]\]eLlL` aic QSg<p a \ a V;^_hIg a QSfTYS` n e }La Q nLa eLQSp$VXe�\]`Lgi¿<º��S¼$ÀI¿<â2W a V a eLl c p a V
fTUSeL\]\]`Lg n e } `Lp$eL\]\ a :µ� c Q/eL^ }La VXRL`
ENWS`LfT`LgÛWSVX`LlSeLe n `LVXeLg n e=gqeLV1l c f c `=p$eLQSz a Q
^_USfTYS`²WS`LV eLQSf c ^ aÉn e � : K9�J�P� } WSg¸W a V a lSeLQ n eLVX\]eLg a \]`Lg¸USg<U a V c `Lg9EbZÛQ aTnLa

WS`LV;eLQSf c ^ amn eA�9KB� } WSg9E c QSfT\]USg<`¸W a V a[a |SULeL\]\]`Lg4|SUSeAWL` n z a Q�W a R a VX\]`
: - `JfT`Lg
eLy]eL^_WS\]`Lg n e a WS\ c f a f c `LQSeLg�p$z]W c f a g nLc g<p$V c]} U c]nLa g�USg aTnLa g�WS`LVB`LVXR a Q c]dIa f c `LQSeLg
YS`LZ¸eLQ n z amn e } eLVXz a Q�eLQS� a p c]dIa V;eL\
YSeLfTYS` n eA|SUSeAeL\ a QSfTYL` }La Q nLa ôNü�Õ´QS`AeLg
aTn eLfTU aTn `mW a V a ^_USfTY a g a WS\ c f a f c `LQSeLg_YL`LZ?eLQ n z a :

��WSeLRLhIQ n `Lg<eÂfT`LQª\ aÚn eL� c Q c f c]~ Q n eÂfT\ c eLQSp$eªfT`L^_`ÂUSQ a fT`L^_WSUSp aFn `LV a´n e
eLg<fTV c p$`LV c `/Z=g<eLVXl c]n `LV?fT`L^_`/USQ a fT`L^_WSUSp aFn `LV a § n eLp$VXhIg n e/\ a `L� c f c Q a ¨LE)Y a Z



QSUS^_eLVX`Lg<`Lg.eLy]eS^_WS\]`Lg n e a WS\ c f a f c `LQSeLg nLc gqp$V c]} U c]nLa g�eLQ�USg<`ÙfT`L^_¢TQ@YS`LZ´eLQ
n z a : � a ^ a ZJ`LVXz aÉn e a WS\ c f a f c `LQSeLg n e }La g<e n e nLa p$`LgAg<`LQ a YS`LV a USg aTnLa gAeLQ
USQ a �&`LVX^ a�n eÚ^_US\]p c f a W a g9:à�0`Lg a VXfTY c lS`Lg n e }La g<e n e nLa p$`Lg=WSUSe n eLQÚgqeLV
c QS^_eLQSg<`LgPZ@VXeLWSVXeLg<eSQSp a QbE�eLQ a \]RLUSQS`Lg�f a g<`Lg9E�eL\;VXeLR c g<p$VX`�fT`L^{WS\]eLp$` n e�\ a g
a fTp c l c]nLaTn eLg n eÉQSeLRL`Lf c `Lg n eBUSQ a `LVXR a Q c]dIa f c]~ Q n eÉW a g aTn ` a WSVXeLgqeLQSp$e
E�eLg<p$`Lg
a VXfTY c lS`Lg{WSUSe n eLQiVXeLg c�nLc V�eLQiUSQiQS¢T^_eLVX` n eig<eLVXl c]n `LVXeLg9:

��g<p$`LgAg<eLVXl c]n `LVXeLg n e }La g<e n e nLa p$`LgAQS`¥p c eLQSeLQ�|SUSe¥eLg<p a V�fT`LQSfTeLQSp$V aTn `Lg
eLQ�USQ a U }Lc f a f c]~ Q�g c ^_WS\]e
EMWS`LV²g<USWSUSeLg<p$`
EMWSeLVX`ªWSUSe n eLQ�eLg<p a V nLc g<p$V c]} U c]n `Sg
eLQSp$VXeú^_USfTY a g�U }Lc f a f c `LQSeLg�|SUSeúeLg<p$hIQÏRJeL`LRLVXhI� c f a ^_eLQSp$e nLc g<W�eLVXg a g9: ��\
â<ºI»x¼X½b¾T¿<À n eL\)fT\ c eLQSp$e n e�\ a�}La g<e n e nLa p$`Lg[eLg?USg aTn `�W a V a p�eLQSeLV a fTfTeLg<` a \ a
c QS�&`LVX^ a f c]~ QiRLU a V nLaTnLa eLQieLg<p$`Lg_g<eLVXl c]n `LVXeLg9:

� a g a WS\ c f a f c `LQSeLg n e }La g<e n e nLa p$`Lg a YS`LV a QSeLfTeLg c p a Q@g<eLV c QSgqp a \ aTnLa g.Z
USg aTnLa g[eLQBeLg<p a �&`LVX^ a fT\ c eLQSp$e
�Fg<eLVXl c]n `LV<:¥��QSg<p a \ a V nLc fTYS`Lg?W a |SUSeLp$eLg n e }La gqe
n e nLa p$`LgB\]\]eLl a WL`LV�äJÀI»&¾+�ëÝ&¼NeLg<p a fT`LQS� c RLUSV a f c]~ Qb8ªfT\ c eLQSp$eÛZPg<eLVXl c]n `LV<8�eLQ²\ a

^ a ZJ`LVXz a�n eÚ\]`Lg=f a g<`Sg=eL\Aâ<ºI»x¼X½b¾T¿qÀPQS`´eLgqp a eLQSlSUSeL\]p$`Úg<`L\]`ÚeLQÙUSQ a �&`LV1^ a

g<eLW a V aTnLa E�g c QS`ú|SUSeÏl c eLQSeÏeLQ nLc �&eSVXeLQSp�eLgÑW a |SUSeLp$eLgÑZúf a y a g9: ��\]RLUSQS`Lg
W a VXhI^_eLp$VX`Lg n e c QSg<p a \ a f c]~ QmZ?fT`LQS� c RLUSV a f c]~ Q n e } eLQmf a ^ }Lc]a VXg<e[W a V a QS`[fT`LVXVXeLV
eL\7â<ºI»x¼X½b¾T¿<À�eLQ?USQ a �&`LVX^ a fT\ c eLQSp$e
�Fg<eLVXl c]n `SV nLc g<p$V c]} U c�nLa ESg c QS`�W a V aic QSg<p a \ a V�Z
fT`LVXVXeLV�\ a�}La g<e n e nLa p$`Lg[Z § ^_`Lp$`LV n eÉWSVXeLRLUSQSp a g<¨LE \ a WS`LVxf c]~ Q n eL\�fT\ c eLQSp$e
E�eLQ
\ a ^ c g<^ a fT`L^_WSUSp aTn `LV a :



��p$V aÛa WS\ c f a f c]~ Q/|SUSe=g<e/Y a lSUSeL\]p$`/fT`L^_¢TQ=eLQ.^_USfTY a g¥`LVXR a Q c]dIa f c `LQSeLg¥Z
|SUSeÄY a \]\]eLl aTn `Ä\ a gÎf a W a f c]nLaTn eLg n eÄ\ a g±VXe n eLg a \�\ c ^ c p�eÄeSg±eL\�fT`LVXVXeL`
eL\]eLfTp$V ~ Q c fT`Ã�bÀbßñÓ_¾TÔ]ÝØ�±g c ^_WS\]e³ZÑeL\¸USg<` c QSfTVXeL^_eLQSp aTn ` n e³p$eSfTQS`L\]`LRJz aËn e
g<eLVXl c f c `Lg±ô�Àëõ0:Ñ��\iÀ
ßñÓ_¾TÔ]ÝMY a eLlS`L\]USf c `LQ aTn ` n e�g c ^_WS\]e�p$eS£�p$` a ^_eLQSg a y]eLg
|SUSe c QSfT\]USZJeLQ=WS`LVXf c `LQSeLg n evlS` d Z�l c]n eL`
:±�2`veLg c QSUSg<U a \�YS`LZ�eLQ n z a |SUSe
RLV a Q n eLg�fT`LVXWS`LV a f c `LQLeLg�RLeLQSeLVXeLQ[f�eLVXf a4n e[�9H9H6E HJH9H�^_eLQSg a y]eLg n e[e
�F^ aTc \0WS`LV
n z a W a V a WL`Lg c f c `LQSeLgiZBeL^_WS\]e aTn `LgifT\ a lSe
:B�7` n `LgieLg<p$`Lgi^_eLQSg a y]eLg n e } eLQAg<eSV
nLc g<p$V c]} U c]n `LgìeLQ \ a gìVXe n eLg9E@WS`LVÅg<USWSUSeSg<p$`
E@ZûZ a |SUSeçeL\�e
�T^ aTc \íeSg
eLg<eLQSf c]a \]^_eLQSp$e¥USQ�g<eSVXl c f c ` n e²QS`
�FfT`LQSeL£ c]~ QbEbeL\�VXeLfTeLWSp$`LV n eLg<e a�n `²QS`²p c eLQ�e
|SUSeÉp$eLQSeLV a fTfTeLg<` a \ a VXe nÉa QSp$eLg n eÉ|SUSe a \]RLU c eLQB\]eÉWSUSe nLa eLQSl c�a V�e
�F^ aTc \�\ a

^ a ZJ`LV�W a VXp$e n e¸eLg<p$`Lgi^_eLQSg a y]eLg n e } eLQAg<eSV�RLU a V nLaTn `LgieLQ a \]RL¢TQ¸\]USR a V n e¸\ a

VXe n eLQARLV a Q n eLgig<eLVXl c�n `LVXeLg n e¸fT`LVXVXeL`
EJU § `L� c f c Q a giWS`Lg<p a \]eLg<¨LEJY a g<p a |SUSe¸\]`Lg
USg<U a V c `Lg_p$eLQSR a Q a fTfTeJg<` a eL\]\]`Lg�ET\]`Lg{\]e a QiZ?\]`Lg_eL\ c ^ c QSeLQb:

�0`Lg g<eLVXl c f c `Lg.ô�ÀIõ[p c eLQSeLQ?|SUSe�lSeLV�fT`LQ?\ a p$V a QSg<�&eLVXeLQSf c]ain e nLa p�`Lg \]eLz } \]eLg
WS`LV_fT`L^_WSUSp aTn `LV a eLQSp$VXe n `Lg?`LVXR a Q c]dIa f c `LQSeLg?g<eLW a V aTnLa g?WSUSe n e c QSp$eLVXf a ^ }Lc]a V
^_eLQSg a y]eLg�â<ºI¾¡ïv�ru��4�b �|SUSe¸VXeLWSVXeLg<eLQSp a QAUSQ a � a fTp$USV a EJUSQ a \ c g<p a?n e¸eL^_W a |SUSe
E
`²USQ a `LV n eLQ n e²fT`L^_WSV a :v��`LQ¥\]`LgBg<eLVXl c f c `LgÚô�ÀIõ0EbeLQ¥\]USR a V n e²WSVX`LfTeLg a V a

^ a QS`.�&`LVX^_US\ a V c `Lg��&`Lp$`LfT`LW c]aTn `Lg�Z/eLQSl c]a VX\r`Lg�`.eLQSl c]a VX\]`.lLz a � a £ a ^ a QS` a \
WSeLVXg<`LQ a \ a WSVX`LW c]aTn `�W a V a |SUSe�\]`Lg�WSVX`LfTeLg<eLQbE
USQ a `LVXR a Q c]dIa f c]~ Q�WSUSe n e�\]\]eLQ a V
\]`Lg nLa p$`Lg eLQ[USQ[�&`LVX^�US\ a V c `�eL\]eLfTp$V ~ Q c fT`�fT`LVXVXeLfTp$`�Z�eLQSl c]a VX\]` a p$V a lSsTg n e�USQ a

VXe n :���\N\]\]eLR a V a \Ng c g�p$eL^ a¸n e�fT`L^_WSUSp aTn `LV a g n e�\ a `LVXR a Q c]dIa f c]~ Q n eLg<p c QS`
E!eL\
�&`LVX^ a p$`�eLg<p$hIQ nLa VPWSUSe n e�g<eLVPp$V aTn USf c]n ` a \4�&`LVX^ a p$` c QSp$eLVXQS` n e�\ a WSVX`JW c]a

`LVXR a Q c]dIa f c]~ QmZ[WSVX`JfTeLg a VX\]` a USp$`L^_hIp c f a ^_eLQSp$emfT`LQieL\�â<ºI»x¼X½b¾T¿<À n e a WS\ c f a f c]~ Q
:



�0`Lg�g<eLVXl c f c `LgÙô�ÀIõ0E0g c Q�eL^ }La VXRL`
E!`L�&VXeLfTe�^_hIg�|SUSe�g<`L\]`�USQ a �&`JVX^ a W a V a

WSVX`LfTeLg a V�f a QSp c]nLaTn eLg n e ~ V n eLQSeLg n e´p$V aT}Sa y]`
:Ï� a g/RLVXhI� c f a g/eLg<p$hIQÙg c eLQ n `
fTVXeLf c eLQSp$eL^�eLQSp$e¸fT`LQSgqp$VXU c]nLa gieLQAp$V a QSg a fTf c `LQSeLg n e nLa p$`Lgi`LV nLc Q a V c `Lg9EJZBeLg<p a g
RLVXhI� c f a g?g<e�VXeL|SU c eLVXeSQÉRLeLQSeLV a \]^_eLQSp$e�eLQÉf c VXfTUSQSg<p a QSf c]a g?|SUSe�p c eLQSeLQÉ|SUSe�lSeLV
fT`LQiWSVx` n USfTp$`Lg_^_` nLc � c f aTn `Lg n e a fTUSeLV n ` a eLg<WSeLf c � c f a f c `LQSeLg c Q nLc l c]n U a \]eLg9:

��V n eLQ a V[W a VXp$eLg�`.^ a p$eLV c]a \]eLg�^_eLV a ^�eLQSp$e n e.\ c g<p a g n e.lSeLQ n e n `LV[QS`.eLg
g<US� c f c eLQSp�ePW a V a p$V a QSg�^ c p c V aTn eLfTU aTnLa ^_eLQSp$eÛ\ a lSeLV nLaTn eLV a Q a p$USV a \]e dIa�n eP\]`Lg
WSVX` n USfTp$`Lg9: �2Q a RLVXhI� c f a eLg<|SUSeL^_hIp c f a ` nLc]} USy]` n e WSVX` n USfTf c]~ Q eLg
USg<U a \]^_eLQSp�e?QSeLf�eLg a V c `?W a V a fT`L^_WS\]eLp a VMp$` nLa \ a p$V a QSg a fTf c]~ Q n e?Q�eLRL`Lf c `Lg9:m��Q
a \]RLUSQ a g c Q n USg<p$V c]a g9EbQS`Lp aT} \]eL^_eLQSp$e²\ aÉa USp$`S^_`Lp$V c]d eLQ¥\]`Lg¸��g<p aTn `Lg¸�2Q c]n `Lg9EbeS\
g<`LWS`LVXp$e@W a V a USQ a QS� c p$V c]~ Q n e@�&`LVX^ a p$`Lg�u6�4�ÂeLg<p$hIQ nLa VBeLg�VXeL|�USeLV c]n `@W a V a

p$` n `Lg_\]`Lg{WSVX`LlSeLe n `LVXeLg a WSVX` }LaTn `Lg{W a V a \r`Lg{RLV a Q n eLg_� aT} V c f a QSp$eLg n e a USp$`Lg9:

�2Q¸USg<`BfT`L^_¢TQ¸W a V a \ a gmVXe n eLgiYS`LZÉeLQ n z a eLQ¸^_USfTY a gm`LVXR a Q c]dIa f c `LQSeLgmeSg
a WSVXeLQ nLc]dIa y]e a�nLc g<p a QSf c]a :@� c eLQSp$V a gÉ\ a gBp$ULp$`LVXz a gBZPeL\�eLQSp$VXeLQ a ^ c eLQSp$`@�rZPVXe
�
eLQSp$VXeLQ a ^ c eLQ�p$`
E!Y a g<p aBa YS`LV a  �g<e�lSUSeL\]lSe�^_hIg c ^_WS`LVXp a QSp$e
E!eLg<WSeLf c]a \]^_eLQSp$e�eSQ
\ a¥c Q n USg<p$V c]a¥n e a \]p a p�eLfTQS`L\]`LRLz a E6\ a WSVXeLg c]~ QPW a V a VXe n USf c VmfT`Lg a gÉp a \]eLg�fT`L^_`
R a g<p$`Lg n eÉl c]a y]eÉZ�p c eL^_WS`É\]eLy]`Lg n eL\ a ^ }Lc eSQSp$e n eÉp$V aT}La y]` c QS^_e nSc]a p$`Ép a ^ }Lc sTQ
g<e¥eLg<p a Y a f c eLQ n `�^_hëgARLV a Q n e
:/��Q�\]USR a V n e¥p$V aTnLc f c `LQ a \]eLgAfTUSV1gq`Lg n e¥g a \ ~ Q
n eBfT\ a g<eBfT`LQ¸USQ c QSg<p$VXUSfTp$`LV<E9^_USfTY a gm`LVXR a Q crdIa f c `LQSeLgmY a Q¸eLg<fT`LR crn `BeL£�WS\]`LV a V
eL\vUSg<` n e VXe n eLg9E¥USg<U a \]^_eLQSp�e VXe n eLg n e l c]n eL` Z nLa p$`Lg9E¥W a V a \]\]eLl a V
eLQSp$VXeLQ a ^ c eLQ�p$`m^_hIg_eL�&eLfTp c l a ^_eLQSp�e a \ a U }Lc f a f c]~ Q n eL\
p$V aT}La y]`
:

� lSeLfTeLg a g c ^_WS\]e l c g<p a eLg¯USQ a �&`LV1^ a \]\ a ^ aTnLa¶n e a W�VXeLQ nLc]dIa y]e
a g c QSfTV ~ Q c fT`
EJeL\�USg<` n e¸\ a VXe nAn e¸\ a `LVXR a Q c]dIa f c]~ QAW a V a \]\]eLl a V�eLQLp$VXeLQ a ^ c eLQSp�`



e c QSg<p$VXUSfTf c]~ QÊf a g c²a p$` n `LgÑ\ aTn `LgÑZ a fTU a \]|SU c eLVÂYS`LV a fT`L\r`Lf a WSVXeLg c]~ Q
aTnLc f c `LQ a \ a \ a VXe n :¯��\]RLUSQ a gÙ`LVXR a Q c]dIa f c `LQSeLgÙY a Q c]n `íp a Q�\]eLy]`LgÙfT`L^_` a

fT`L^_WSVX`L^_eLp$eLVXg<e a USQÉQ c lSeL\ nLaTn ` n e�e n USf a f c]~ Q a¸nLc g<p a QSf c]a E § G<H-, n e�p$` n `Lg
\]`Lg�^ a p$eLV c]a \]eLg<¨LE a \�� c Q a \ n e@f c eLVXp$`@WSeLV c ` n ` n e@p c eS^_WS`
:÷��\ a WSVXeLQ nLc]dIa y]e a
nLc g<p a QSf c]a g<`L\ a ^_eLQSp$emfTVXeLfTeLVXhkeLQig<`L� c g<p c f a f c]~ Q n emWS`LWSUS\ a V c]nLaTn eLQieL\
�&USp$USVX`
:

�2QAQS¢T^_eLVX`¸fT`LQSg<p a QSp$eL^_eLQSp�e¸fTVXeLf c eLQSp$e n eAWSeLVXg<`LQ a gieLg<p$hIQAp$V aT}La y a Q n `¸eLQ
f a g a Z a g<e a fT`LQÛQSeLRJ`Lf c `Lg }La g aTn `LgÉeLQÛf a g a `PfT`L^_`�W a VXp$e n ePUSQÛQSeLRL`Lf c `
fT`LVXWS`LV a p c lL`
: �2Q a YSeLVXV a ^ c eLQSp a WS`JWSUS\ a V |SUSe eLy]eL^_WS\ c � c f a eLg<p$` eLg
ðb¼$¼ ï/. 0�0¡Þ
ºL¼$ºIÓ_Èqï�×<:¶�7^ } `Lg´eL^_WS\]e aTn `Lg´ZíeL^_WS\]e aTn `LVXeLg´eLg<p$hIQÂeLQSfT`LQSp$V a Q n `
eLg<p$`±fT`L^_`±USQ a�a \]p$eLVXQ a p c l a l c]aT} \]e±W a V a fT`L^_USQ c f a f c `LQSeLgª\ a VXR a gªZÎeLg<p$hëQ
eLQSfT`LQSp$V a Q n `mg a p c g<� a fTf c]~ Q n emp$V aT}La y]`mZ[WSVx` n USfTp c l c]nLaTnmc QSfTVXeL^�eLQSp aTn `Lg9:

��Q a \]RLUSQS`Lg�f a g<`Lg�E�\ a p$eL\]eLfT`L^_USQ c f a f c]~ Q�eLg�USQ a²a \]p$eLVXQ a p c l a �$`LV dIaTnLa eLQ
\]`Lg4eL^_WS\]e aTn `Lg a p a \6WSUSQSp$`A|SUSeA\ a g4RLV a Q n eLg4fT`LVXWS`LV a f c `LQSeLg4fTUS^_WS\]eLQ�fT`LQA\ a g
VXeLRLUS\ a f c `LQSeLg a ^ }Lc eLQSp a \]eLg a Q c lSeL\6eLg<p a p a \6ZÉQ a f c `LQ a \&: - `LVkeLy]eL^�WS\]`
E9eL\6��fTp a
" e n eLV a \ n e¸� c V1e¸� c ^�W c `¸Y a fTe¸^ a Q nLa p a V c]a USQ a `LWSf c]~ Q¸W a V a p$V aT}Ja y a V�eLQAf a g a
a eL^_WS\]e aTn `Lg�f a \ c � c f aTn `Lg�Z n eLg<fTV c WSf c `LQSeLg n e�p$V aT}La y]`
:��2Q a `L� c f c Q a eLQ�f a g a

USg<U a \]^_eLQSp�e c QSfT\]USZJemf�`L^_`[Y a V n�1;a VXe[USQ a f�`L^_WSUSp aTn `LV a EFf aT} \]e[^ ~Tn eL^?ET� a £�EFZ
^ a |SU c Q a fT`LQSp$eLg<p aTn `Lp a : ��Qú^�USfTYS`Lg÷f a g<`Lg÷fT`LQSp a VífT`LQìâ<ºI»x¼X½b¾T¿<ÀÎW a V a

fT`L^_W a VXp c V�W a QSp a \]\ a gàWS` n VXz a WSeLVX^ c p c V�eL\@fT`L^_W a VXp c V nLa p$`Lg9E c ^_hIRLeLQSeLgÅZ
n `LfTUS^_eLQSp$`LgAfT`LQ�fT`L\]eLR a gAZ²fT\ c eLQSp$eLg9:/��\;â<ºI»x¼X½b¾T¿<À n e@ÀbßñÓ_¾TÔ]Ý�Z²eL£�WS\]`LV aTn `LV
n eÐô�ºI¿XÝ&äíôMÔ&äLÀíô{ÀIõvWSVX`LlSeLeLQ a fTfTeLg<` a \ a g.VXe n eLg n eËÀ
ß¡Ó_¾TÔ]Ý�eÚÆ3Çb¼�ÀI¿XÇbÀL¼ØE
WSeLVX^ c p c eLQ n `²\ a g¸fT`L^_USQ c f a f c `LQSeLg¸fT`LQ²\]`LgBfT`L\]eLR a g a \]VXe n e n `LV n eL\�^_USQ n `²USQ
eLy]eL^_WS\]` n eveLg<p$`veLgÛ\ a VXe n p�eL\]eL� ~ Q c f a WS`LVBÆ3Çb¼$ÀI¿XÇ0ÀL¼2\]\ a ^ aTnLa ¹Få�Èqï�À�:Ñ��p$VX`
â<ºI»x¼X½b¾T¿<À�WSeLVX^ c p�eveL\ a fTfTeLg<` a�}La g<eLg n e nLa p$`Lg n e § a VXfTY c lS`Lg n evp a VXy]eLp a g<¨



eL\]eLfTp$V ~ Q c fT`Lg n evfT`L\]eLR a g n evQSeLRL`Lf c `LgÛ|SUSevWS` n VXz a Q n eLg<WS\]eLR a V c QS�&`LVX^ a f c]~ Q
a USp$`L^_hIp c f a ^_eLQSp$e a fTeSVXf ain e a \]RLU c eLQ?|SUSe?eSg<p a \]\ a ^ a Q n `
ES^ a VXf a Q n `�eL\bYSeLfTYS`
n em|SUSemUSQ c Q nLc l c]n US`mp$V aT}La y a eLQif a g a eLQi�&`LVX^ a p$V a QSg<W a VXeLQSp$emW a V a eL\
fT\ c eLQSp$e
:

¤Ot�USsÎY a Z n e÷^ a \]`÷fT`LQ�eLg<p$e÷fTU aTn VX`L¦ � aTnLa EieL£�fTeLWSp$`÷\]`Lg a g<USQSp$`Lg
RLeL^_eL\]`Lg n e³\ c ^ c p a f c `LQSeLg n e a QSfTYS` n e }La Q nLa ZÑVXeLp$V a g<` n eÎVXe n : � a Q
a p$V a fTp c l a g[fT`L^_`Ég<`LQB^_USfTY a g n eBeLg<p a g a WS\ c f a f c `LQSeLg[fT\ c eLQSp$e
�Fg<eLV1l c]n `LV�Z�g<U�g
l a V c]a f c `LQSeLg9E
eL\7USg<`ÛULQ c lSeLVXg a \ n eÛp$` nLa gBeL\]\ a gBg c eL^_WSVXeÛeLg<p a \ c ^ c p aTn `ÛWS`LVi\ a

f a QSp c]nLaTnÚn e a QSfTYS` n e }La Q nLa�n eÚVXe nÚnLc gqWS`LQ c]} \]eÚZ�eL\_VXeLp$V a g<` n eÚVXe nÚn e
eL£�p$VXeS^_`
� a �TeL£�p$V1eL^_`Ñ|SUSe�eL\BUSg<U a V c `�eLQ�fTUSeLQSp$V a fTU a Q n `�p c eLQ�e a fTfTeLg<` a

fTU a \]|SU c eLV a?n e¸eLg<p a gil a V c]a f c `LQSeLgmfT\ c eLQSp$e
�FgqeLVXl c]n `LV<:���Q¸\ a l a g<p a ^ a ZJ`LVXz a?n e
eLg<p$`Lgif a g<`Lg9EJeL\�fTUSeL\]\]` n e } `Lp$eL\]\ a[n e¸V1e n Q�`¸eLg<p a eLQAeL\�\ aTn `2��ü;Õ n e¸\ a VXe n E
g c QS`meLQi\ a W a VXp$e n em\ a VXe n ôNü�Õ=eL^_WS\]e aTnLa eLQSp$VXemeL\]\]`Lg9:

�4USfTY a g³`LVxR a Q c]dIa f c `JQSeLg³eL^_WS\]e a Q a WS\ c f a f c `LQSeLg³fT\ c eLQSp$e
�Fg<eLVXl c�n `LVªW a V a

WSeLVX^ c p c V[|SUSe�g c g<p$eS^ a g n e.fT`L^_WSUSp a f c]~ Q nLc g<p$V c]} U c]n `Lg�`LfTUSVXV a Q�eSQ�\ a ^_e d fT\ a
n e3��ü;Õ�gmZ�ôNü�Õ�giUSg aTnLa gmeLQ¸l a V c `Lgmg c p c `Lg9:���Q¸\ a l a g<p a ^ a ZJ`LVXz a?n eBf a g<`Lg9E
\ a g4��ü�Õ�g[g<`LQ n eL\�p c W�`5�7¼�ðbÀI¿XÇbÀL¼ n e � H9H�� } WSg9E�fTeLVXf a�n eL\6�9H�, n eÉp$` nLa g[\ a g
��ü�Õ�gAfT`LQSg<p$VXU c�nLa gAg<`LQ�USQ a fT\ a g<e¥U�`Lp$V aBn e6�7¼�ðbÀI¿XÇbÀL¼Ø:/��\�g c ^_WS\]e¥YSeLfTYS`¥eLg
|SUSe a WSeLg a V n e[\ a nSc gqWS`LQ c]}Lc \ c]nLaTn WS`LV2l a V c `Lg a � `Lg n e[p�eLfTQS`L\]`LRLz a g{p a \]eLg{fT`L^_`
�7¼�ðbÀI¿XÇbÀL¼ n e � H9H�� } WSg?Z����7� n e � K9K¥� } WSg?eL^_WS\]e aTnLa g?W a V a eL\)eLg<fTV c p$`LV c `
eLg<eLQSf c]a \]^_eLQSp$eÏeLQÏU�Q a fT`LQS� c RLUSV a f c]~ Q7��ü�Õ�EA\ a �7¼�ðbÀI¿XÇbÀL¼ n e � H9HÅ� } WSg
fT`LQSp c QS¢ a g c eLQ n `m\ a `LWLf c]~ Q n emp$eLfTQS`L\]`LRLz a �Sü�ÕvW a V a \ a g{`LVXR a Q c]dIa f c `LQSeLg9:

� a V c]a gmV aTd `LQSeLgmeL£ c g<p$eLQ¸W a V a \ a fT`LQSp c QSU aTnLa WS`JWSUS\ a V c]nLaTnBn eB\ a g8��ü�Õ�g
�7¼�ðbÀI¿XÇbÀL¼Ø: - V c ^_eLVX`
E²\]`LgÃfT`L^_WL`LQSeLQSp$eLg n e·Y a V n�1;a VXe·Z â<ºI»X¼X½b¾T¿<ÀÐg<`LQ



eL£�p$VXeS^ aTnLa ^�eLQSp$e }La V a p$`Lg�Z±\]`Lg�WSVXeLf c `Lg�fT`LQSp c QS¢ a Qµf a ZJeLQ n `
:ç� c RLU c eLQSp�e
E
l a V c]a g a VX|SU c p$eLfTp$USV a g n e eLg<fTV c p$`LV c ` WS`LWSUS\ a VXeLg c QSfT\]USZJeLQ fT`LQSeLfTp c l c]nLa�n

fT`LQSg<p$VXU c]nLava �7¼�ðbÀI¿XÇ
ÀL¼ n e � H9H�� } WSg nLc V1eLfTp$`´eLQÙeL\�^_`Lp$YSeLV } ` a V n �rp a VXy]eLp a

^ aTn VXeL  n e�\ a fT`L^_WSUSp aTn `LV a : - `LV�eLy]eL^_WS\]`
ELUSQ a eLg<p a f c]~ Q n e�p$V aT}Sa y]`Ùò
Õ2Æ'� n e
¹	�ëÇ2 4Ô&×¡¿<ºLâXÈ�â<¼$ÀIÓ?âkf�`LQSp c eLQSe�USQÉfT`LQSeLfTp$`LV9�7¼�ðbÀI¿XÇbÀL¼ c QSp$eLRLV aTn `
:Û��eLg<WSUSsTg n e
p$` n `
E�¤O|SUSsÉ^ a g¸WS` n VXz a Y a fTeLV USQS`²fT`LQ¥USQ a eLg<p a f c]~ Q n e²p$V a�}La y]` aTn eL^_hIg n e
fT`LQSeLfTp a VX\ a÷a USQ a �Sü�Õ �7¼�ðbÀI¿XÇbÀL¼ ¦ �!USeSRL`
E�Y a ZúUSQ a l a g<p a W c g<f c Q a÷n e
RLeLVXeLQSp$eLg n e VXe n E aTn ^ c Q c g<p$V aTn `LVXeLg9E c QSg<p a \ aTn `LVXeLg9EÏZ `Lp$VX` WSeLVXg<`LQ a \
^ c g<fTeL\]hIQSeL`ú|SUSeúfT`LQL`LfTeLQ }Lc eLQÏeL\ �7¼]ð
ÀI¿XÇbÀL¼ØEAZÃW a V a \ a eJ£�fT\]USg c]~ Q n e
� a ^ c \ c]a V c]nLaTn fT`LQÉ`Lp$V a g?p$eLfTQS`L\]`LRLz a g���ü�Õ�:Û� a g?USQ c lSeLVXg c]nLaTn eLg a \�VXe n e n `LV n eL\
^_USQ n `�RLV aTn ¢ a Q�^_hIg n e�eLgqp$e�WSeLVXg<`LQ a \NeLQSp�VXeLQ aTn `�f aTnLa¸a � `
:�� a W c g<f c Q a eLg
WSVX`L�&USQ nLa Z a ^_WS\ c]a Z[\ a eL£�WSeLV c eLQSf c]a eLQ:�7¼�ðbÀI¿XÇbÀL¼JeLg<p a �&hIf c \]^_eLQSp�e nLc g<WS`LQ c]} \]e
:

��\BUSg<` c QSfTVXeL^_eLQSp aTn ` n e a fTfTeLg<` a Æ3Çb¼$Àë¿XÇbÀL¼ n e a \]p a lSeL\]`Lf c]nLaTn�a

VXeLg c]n eLQSf c]a g�fT`LQÎ^_¢T\]p c WS\]eLg - �NgíY aµc QSfT\]ULg<`³\]\]eLl aTn ` a \AUSg<` n e;�7¼�ðbÀI¿XÇbÀL¼
nLc VXeLfTp$`meLQi\ a f a g a :

� a ¢T\]p c ^ a V aTdI~ Q�W a V a \ a WS`JWSUS\ a V c]nLaTn�n e<��ü�Õ�g=�7¼�ðbÀI¿XÇbÀL¼2eLgP\ a ^_hIg
VXeL\]eLl a QSp$e eLQ eSg<p a nLc g<fTUSg c]~ Qb: ' a Z WS`LfT` c QSfTeLQSp c lS` W a V a |SUSe \ a g
`LVXR a Q c]dIa f c `LQSeLg c QSfTVxeL^_eLQSp�eLQÍ\ a lSeL\]`Lf c]nLaTnÌn eÌg<USg7�Fü�Õ�g c QSfT\]USg<`ÌW a V a
a WS\ c f a f c `LQSeLg¸fT\ c eLQSp$e
�Fg<eLVXl c]n `LV Y a ^ } V c eLQSp a g n e a QSfTYS` n e }La Q nLa Z a |SUSe²\ a g
��ü�Õ�g_QS`mg<`LQieL\
fTUSeL\]\r` n e } `Lp$eL\]\ a eLQi\ a ^ a ZJ`LVXz a�n emf a g<`Lg9:

��USQS|SUSeÄeLg<fTV c p$`LV c `Lg±^_hIgÎWS` n eLVX`Lg<`LgÎY a QÄVXe n USf c�n `ÐeL\�QSU�^_eLV1` n e
eLg<fTV c p$`LV c `Lg USQ c]n `Lg WS`SV�USQ a �7¼�ðbÀI¿XÇbÀL¼�g c ^_WS\�e n e�f c eLQSp$`Lg ainLc eLg<eLg a f a g c USQS`
E
\]`Lg¸VXeLg<US\]p aTn `Lg¸QSeLp$`Lg¸Y a Q¥g c]n `²|SUSe²\ a f a QLp c]nLaTn²n e¥p$VXhI� c fT`²eLQ¥U�Q a �7¼�ðbÀI¿XÇbÀL¼
g c ^_WS\]e=Y a WSeLVX^ a QSeLf c�n `=fT`LQSg<p a QSp$e
:Ë� a f a VXR a ZvfTUSeL\]\]` n e } `Lp�eL\]\ a g<e=Y a Q



f a ^ }Lc]aTn ` a YS`LV aAa \]`Jg nLc g<WS`Lg c p c lS`Lg n e c QSp�eLVXfT`LQSeL£ c]~ QÉeLQSp$V1e�\ a g��7¼�ðbÀI¿XÇbÀL¼ g[Z
eL\ a QSfTYS` n e }La Q nLa�nLc g<WS`LQ c]} \]emeLQieLg<p$`Lg_eLQS\ a fTeLg9:

� a Q¸fT`L^_¢TQ¸fF`L^_`BeL\>�7¼�ðbÀI¿XÇbÀL¼beLgmUSQ¸p c WS` n e3��ü�Õ�E a g<z6eL\6VXUSp$e a�n `LVkeLg
USQ nLc g<WS`Lg c p c lS` n e c QSp$eLVXfT`LQSeL£ c]~ Q?��ü�Õ�:Î� a gÛV a z]fTeLg n ev\ a WS`LWLUS\ a V c]nLaTnvn eL\
¿<º��S¼$ÀI¿øg<e VXeL^_`LQSp a Q a \r`Lg n z a g fTU a Q n ` \ a g ��ü�Õ�g eLg<p aT}La Q f a g c

USQ c lSeLVXg a \]^_eLQSp$em\ c R aTnSa g_WS`LV2WSUSeLQSp$eLg9:

��g<p$eÉQS`ÉeLg[VXe a \]^_eLQSp$eÉeL\�\]USR a V�W a V aAn e }La p c V�\]`Lg[^_sTV c p$`Lg n eL\�USg<` n e
WSUSeLQSp$eLg lSeLVXgqUSg ¿<º@�S¼$ÀI¿<âIE³WSeLVX` ^ a g ` } g<eLVXl aTn `LVXeLg n e \ a c Q n USg<p$V c]a

fT`LQSfTUSeLV nLa QàeLQà|SUSeà\]`LgÊWSUSeLQSp$eLg p c eLQSeLQàg<eLQSp c�n `ÍeLQ a ^ }Lc eLQSp�eLg n e
c QSp$eLVXfT`LQSeL£ c]~ QA��ü;Õú\]`Lf a \&E�p a \_fT`L^_`ÚfTU a Q n `Úp$` nLa g=\ a g?��ü�Õ�g=eLg<p$hIQ´eLQ´eS\
^ c g<^_`ÚW a VX|SUSe n eÚ`L� c f c Q a E�`Úg<`L\ a ^_eLQSp$eÚY a Z�RLVXUSWS`Lg n e$��ü;Õ�g nLc g<WSeLVXg a g9E
^ c eLQSp$V a g |SUSe USQ ¿<º��S¼$ÀI¿ÍWSUSe n e ^ a Q�eLy a V a \]RL` ^_hIg RLV a Q n e ` ^_hIg
a ^_WS\ c]a ^_eLQSp$e nLc g<WSeLVXgq`
:�� c eLVXp a ^�eLQSp$e
E6eL\�sT£ c p$` n e.Æ3Çb¼$ÀI¿XÇ0ÀL¼ØE6|SU�e�eS^_WS\]e a eL\
¿<º��S¼$ÀI¿øfT`L^_` USQ nLc g<WS`Lg c p c lS` n e QS` n ` eLQ \ a VXe n n e WSVXeL�&eLV1eLQSf c]a

� a fTp$U a \]^_eLQSp$eL ¡E
Y a \]\]eLl aTn ` a \ a�c QLfTVXeL^_eLQSp aTnLa WS`JWSUS\ a V c]nLaTnÛn eL\�¿<º��S¼$ÀI¿�eLQ²g<z
^ c g<^_`mfT`L^_`mUSQ nLc g<WS`Lg c p c lS` n emfT`LQSeLfTp c l c]nLaTnmn emVXe n :

��\;� a fTp$`LV¸\ c ^ c p a QSp$e�eLQv\ a ^ a ZJ`LVXz a.n e a WL\ c f a f c `LQSeLgPfT\ c eLQSp$e�g<eLVXl c]n `LV
YS`LZÚeLQ n z a E�WL`LV�\]`Úp a QSp$`
E�eLg/\ a f a QSp c]nLaTn´n e a QSfTYS` n e }La Q nLavnLc g<WS`LQ c]} \]e
eLQSp$VXem\]`Lg�¿<º��S¼$ÀI¿<â n em\ a `LVXR a Q c]dIa f c]~ Qb:



� :]G��4U�\�p c ^�e nSc�a� :]G��4U�\�p c ^�e nSc�a� :]G��4U�\�p c ^�e nSc�a� :]G��4U�\�p c ^�e nSc�a

��\�g<eLRLUSQ n `É^ a ZJ`LV n eLg a VXVX`L\]\]`É|SUSeÉY a \]\]eLl aTn ` a \ a QSeLfTeLg c]nLaTnÉn eÉ^_hIg
a QSfTYS` n e }La Q nLa eLgBeL\ c QSfTVXeL^_eLQSp aTn `ÛUSg<` n eÛ^_US\]p c ^_e nLc]a eLQ¥U�Q²QSUS^_eLVX` n e
nLc �&eLV1eLQSp$eLg�g c p$U a f c `LQSeSg n e�VXe n :6�0`Lg n `LfTUS^_eLQSp$`Lg�|SUSe�fT`LVXVXeLQ�lS` d ^ c eLQSp$V a g
|SUSe n eLg<WS\ c eLR a Q p�eS£�p$`
E c ^_hIRLeLQSeLgó|SUSe g<e ^_USeLl�eLQbE�Z RSVXhI� c f a gû|SUSe
eLlS`L\]USf c `LQ a Q a p$V a lSsTg n eL\2p c eL^_WS`/g<`LQ.p$` n `Lg¥eLy]eL^_WS\]`Lg n e/^_US\]p c ^_e nLc]a :í� a

^_US\]p c ^�e nLc]a QS`meLg_g<`L\]`m\]eLz nLa ETeLg_eLg<fTUSfTY aTnLa Z[l c g<p a :

� a ^_US\]p c ^_e nSc]amn eS^ a Q nLama p$eLQSf c]~ QbELWS` n eL^_`Lg4p$`L^ a V;fT`L^_`AeLy]eL^_WS\]` n e
eLg<p$` a î�ºLºIÞLÝ&ÀÄÀI¾T¿<¼]ð!: �øWSeLg a V n eÄeLg<p$eÄUSg<`Äf a g c ` } l c ` n eL\�p$sTVX^ c QS`
^_US\]p c ^�e nLc]a E_\ a ^�US\]p c ^_e nLc]a WSeLV1^ a QSeLfTeËfT`L^_`±USQËfT`LQSfTeLWSp$`±QS`±^_USZ }Lc eSQ
n eL� c Q c�n `
:Û�4USfTY a RLeLQSp$e�p$`L^ a eL\�eLQS�&`L|SUSe § ZJ`�\ a fT`LQS` d fT`�fTU a Q n `�\ a lSeL`L¨mZ
\]` n eLy a�a \]\]z&: -ba VXeLfFe±fT\ a VX`±|SUSe±USQËVXeLR c g<p$VX` n e }La g<e n e nSa p$`LgªQS`LVX^ a \
n eLg<WS\]eLR a V a eLQB\ a W a QLp a \]\ a�n eÉUSQ a fT`L^_WSUSp aTn `LV a ^ c eLQSp$V a g[|SUSeBeL\�USg<U a V c `Él a

WS`LV�USQ a p aTdIain e�f a �&s
: - eLVX`A|SU c]d h{USQ?VXeLR c g�p$VX` n e }La g<e n e nLa p$`Lg ^_US\]p c ^_e nSc]a

QS`É\]`�Y a VXhL:²�NU a Q n `�eL\�USg<U a V c `ÉVXeLRLVXeLg<eÉV1eL�&VXeLg<f aTn `
E�eL\ a g<WSeLfTp$`É^_US\]p c ^_e nLc]a
n eL\NVXeLR c g<p$VX` n e }La g<e n e nLa p$`Lg�WSUSe n e�Z a Y aT} eLV § g<USfTe nLc]n `L¨L:���\NUSg<U a V c `�g<e
\]`BY a WSeLV nLc]n `
:���\6eLl�eLQSp$`BWSUSe n e¸g<eLV�VXeLWSeLp c]n `
E9WS`LVkg<USWSUSeLg<p$`
E9WSeSVX`BeL\6WSUSQSp$`
eLg_eL\
^ c g<^_`
:�� a ^_US\]p c ^_e nLc]a W a g a 8mQS`meLg{eLg<p$hIp c f a :

� a ^_US\]p c ^_e nSc]a Y a g c]n `Îl a V c]aTnLa ^_eLQSp$e n eLg<fTV c p a fT`L^_`ÎZ a g<e a |SUSe
c QSfT\]USZ a E�` c QSfT\]USg<`?g<eLVMf a V a fTp$eLV c]dIaTnLa WS`LV<E�\ aic QSfT\]USg c]~ Q n e?fT`Lg a g�fT`L^_`?l c]n eL`
E
RLVXhI� c f a g p$V c]nLc ^_eLQSg c `LQ a \]eLg9E a Q c ^ a f c]~ QbE ^_¢Tg c f a E lL` d E Q a VXV a f c]~ QbE
VXeLfT`LQS`Lf c ^ c eLQSp$`ÚZ�g<z]QSp$eLg c g n eÚlS` d E n `LfTUS^_eLQSp$`Lg=eLg<f a QSe aTn `Lg9E��&`Lp$`LRLV a �&z a g9E



fT\ c WSg n eÎp$eL\]eLl c g c]~ QbE_VXe a \ c]nLaTn l c VXp$U a \&E{e c QSfT\]USg<` nLc g<WS`Lg c p c lS`Lg n eÎeLQSp$V a�nLa
}La g aTn `Lg/eLQ }Lc `
�FVXeLp$V1` a \ c ^_eLQSp a f c]~ QÙeLQ a WS\ c f a f c `LQSeLg/|SUSe´QS`Úg<e a QÙg<`L\]` n e
p$eL£�p$`É`Ég<`L\]` n e nLa p$`Jg9:¥�2`Ép$` n `Lg[eLg<p$`Lg[eL\reL^_eLQSp$`Lg[p c eLQ�eLQB\ a f a V a fTp$eLVXz]g<p c f a

§ eLlS`L\]USp c l a ¨ÅeLQS� a p c]dIaTnLa a QSp$eLV c `LVX^_eLQSp$e
EPWSeLVX`ì|SU c]d hÅeL\´USg<` n eì^_e nLc `Lg
^_¢T\]p c WS\]eLg�eLg�y]USg<p$`µU�Q aÂ} USeLQ aªn eS� c Q c f c]~ Qb:ç� c QíeL^ }La VXRL`ËeLg n eL� c Q c�nLa E�\ a

^_US\]p c ^�e nLc]a YS`LZ?eLQ n z a W a VXeLfTe c ^_WS\ c f a V2|SULe[\ a g{VXe n eLg n e } eLQ a YS`LV a g<`LWS`LVXp a V
g<US� c f c eLQSp�e a QSfTYS` n e }La Q nLa W a V a?a \6^_eLQS`LgiWSeLVX^ c p c V�\ a?c QSfT\]USg c]~ QA`LWSf c `LQ a \ n e
lS` d E a U nLc `P�rg<`LQ c]n ` n e¸f a \ c]nLaTn  ¡EJZBl c]n eL`¸y]U�QSp$`¸fT`LQA\]`Lg nLa p$`Lg a g�eLV�eLQSl c]aTn `Lg
n eL\
g<eLVXl c]n `LV a \
fT\ c eLQSp$e a p$V a lSsTg n em\ a ^ c g�^ a VXe n �&z]g c f a :

��g<p$hIQ nLa VXeLg.p a \]eLg.fT`L^_`ÙUSQB 4ý
�7î�Z´'_: �6G<�ÚY a Q@g c]n ` n eLg a VXVX`S\]\ aTn `Lg
W a V a n eL� c Q c V Z gq`LWS`LVXp a V VXe n eLg n e fT`L^_USQ c f a f c `LQSeLg ^_US\]p c ^�e nLc]a :
��WS\ c f a f c `LQSeLg n eAlS` d g c ^_WS\]eAZ nLa p$`Lg4^_e d fT\ aTn `Lg4WS` n VXz a Q�WSVx` }LaT} \]eL^_eLQSp�eAg<eLV
g<`LWS`LVXp aTn `Lg aTn eLfTU aTnLa ^_eLQSp$eàfT`LQÅ\ a gÐp$eLfTQS`L\]`LRJz a gçôNü�Õ eL£ c g<p$eLQSp$eLg9EÉg c Q
eL^ }La VXRL`
E�fTU a \]|SU c eLV a WS\ c f a f c]~ QË|SUSeËp c eLQSeµ|SUSeËlSeLV/fT`LQµl c]n eL`µ^_e d fT\ aTn `
E
g<`LQ c]n `ÄeLg<p$sTVXeL`ÄfT`LQ�f a \ c]nLaTnÄn eÄ���7�;EiZ nLa p$`Lg±gqe } eLQSeS� c f c�a V a WS`LVÚ\]`Lg
c QSfTVXeL^_eLQSp aTn `Lg a QSfTYS`Lg n e }La Q nLa ôNü�Õ@ZAV1eLp$V a g<`Lg ^_hIg }La y]`Lg9: - `LV�eLy]eL^_WS\]`
E
\]`LgËeL£�WSeLV c ^_eLQSp$`LgµZ÷WSVXUSe }La gË`LfTUSVXVXeLQÑeSQ�^_`Ll c ^ c eLQSp$`÷W a V a WSeLVX^ c p c V´eL\
n eLg<WS\ c eLRLUSe n e¸USQAg c p c `Úô�ÀIõ�VXeL\ a f c `LQ aTn ` a USQAeLlSeLQSp$` n eLWS`LVXp c lS`B` c QSfT\]USg<` a

USQ n V a ^ a p$eL\]eLl c g c lS`mQS`LfTp$USVXQS`meLQi\ a W a QSp a \r\ a�n em\ a �7�k:

� a g - �Ng�VXUSp c Q a V c]a ^_eSQSp$e�p$`Lf a Q a U nLc `��N��g�eLQ�eL\N^ c gq^_` n V c lSe�|�USe�g<e
USg a W a V a \]`Lg¸���7�;�F	6���4g }La g aTn `Lg¸eLQ nLa p$`Lg9:v� a ^ a ZJ`LVXz aÉn e²\�`Lg¸g c g<p$eL^ a g
n e - �NgPl c eLQSeLQvfT`LQ=^_eLy]`LVXeLg } `Lf c Q a gÙ�rZ�f a V a fTp$eLVXz]g<p c f a gPp a \]eLgPfT`L^_`�g<U } �
1 `L`L�&eLVXgÛWS`Lp$eLQSf c]aTn `Lg< 4|SUSe a |SUSeL\]\]`LgÛeLQSfT`LQSp$V aTn `LgÛeLQ=g c g<p$eL^ a g n eveLg<p$sTVXeL`
g<`L\ a ^_eLQSp$eÊY a fTeÊUSQ�`Lg a � `Lg9: �0`Lg³USg<U a V c `Lg n e - �¶WSUSe n eSQÐ�&hIf c \]^_eLQSp$e



eLg<fTUSfTY a V a �4��5!��	��÷^ c eLQSp$V a gPeLg<fTV c]} eLQ=USQvVXeLWS`LVXp$e�W a V a eL\�p$V aT}La y]`�`@\ a

eLg<fTUSeL\ a :Ï� a g/fT`LQSeL£ c `LQSeLg n e´�7�ÊWS`LV�f aF} \]e´WSUSe n eLQ@eLg<p a V�fT`LQSeLfTp aTnLa g a

p a VXy]eLp a g n e - � }La V a p a g¸|SUSe²WSeLVX^ c p a Q¥lSeLV�WSVX`LRLV a ^ a g n e²p$eL\]eLl c g c]~ Q¥eLQ¥USQ a

lSeLQSp a Q a n eL\Ñ^_`LQ c p$`LV<: ��£�p$V a � a ^_eLQSp$e
EÂeLg<p a c ^ a RLeLQ n e �7� WSUSe n e
USg<U a \]^_eLQSp�eveLg<p a V c `SQ c]dIaTnLa fT`L^_`veLg<p a VXz a fTU a \]|SU c eLVAlSeLQSp a Q a�n e a WS\ c f a f c]~ Q
n eÙ\ a=- �M: - eLVX`ÙeL\ c fT`LQS` n eÙ�7�ÐfT`LQSp c eLQSeÙUSQ a WSeL|SUSe � a E7WSeLVX` aTn eLfTU aTnLa

lSeLVXg c]~ Q n em\ a �&`Lp$` n em\ a p$eL\]eLl c g c]~ Qb:

� a ^_US\]p c ^_e nLc]a eLg<p a Z a WSVXeLg c `LQ a Q n `/\]`Lg²\ c ^ c p$eLg n e/\ a g¥f a W a f crnLaTn eSg
n eÉ\ a g[VXe n eLg9:¥� a�- ��WSVX` }LaT} \]eL^_eLQSp$eBg<eÉf�`LQSlSeLVXp c VXhieLQBeL\�WSUSQSp$`B�&`Lf a \ n eÉ\ a
a fTp c l c]nLaTn�n eL\�YS`LR a VmeLQP\ a ^ c g<^ a �&`LV1^ a |SUSe�\ a �7�±eLg�YS`LZ.eSQ n z a :���g<p a g
USQ c]nLaTn eLg÷f a g<eLV a g n e - �N%�eLg<p$sTV1eL`L%��7� Z aÊa W a VXeLfTeLQÃZàWSVX`LlLeLeLQÃQSU�eLl a g
c QSp$eLVX� a g<eLg�^�US\]p c ^�e nLc�a eLQSp$VXe�\ a g�WSeLVXg<`LQ a gAZ¥fT`L^_WSUSp aTn `LV a g a p&V a lSsTg n e�\ a g
VXe n eLg9:í��Q.\]USR a V n e=^ a Q c WSUS\ a V?p$eL£�p$`/ZvQS¢T^_eLVX`Lg9E)Z=^_hIg¥p a V n e/RLVXhI� c f a g¥Z
} ZJp$eLg n e¯g<`LQ c]n `¯g c ^_WS\]e
EPUSQ a QSUSeLl a RJeLQSeLV a f c]~ Q n e¯USg<U a V c `LgàeLg<p a VXh
^ a Q c WSUC��ü�Õ n ` c ^_hIRLeSQSeLgµeLQ³^_`Ll c ^ c eLQSp$`
E f a ^ }Lc]a Q n `�\]`Lgµ� c Q a \]eLg n e�\ a g
WSeL\]z]fTUS\ a g_` c ^_WSVX`Ll c g a Q n `mUSQiQSUSeLlS`mfT\]z]^ a £AW a V a USQ a W c e dIa ^_USg c f a \
WS`JWSUS\ a V<:
� a g_RLVXhI� c f a g_�&`Lp$`
�FVXe a \ c g<p a g } `LVXV a V a Qi\ a \]z]QLe a eLQSp$VXem\ a �7�=Z[\ a - �M:

�2QÂQSUSeLlS`�Y c \]`�fT`LVXVXe a p$V a lSsTg n e�p$` n `SgÙ\]`LgÙeLy]eL^_WS\]`LgÙ^_US\]p c ^_e nLc]a

^_eLQSf c `LQ aTn `Lg98�\ a ^_US\rp c ^_e nLc]a eLgvZ a g<e a \]\]eLl aTnLa \]`Lf a \]^_eLQSp$e a \�USg<U a V c `�`
a fTfTeLg aTnLaÍa p$V a lSsTg n eùUSQ a V1e n fT`LQSgqp$VXU c]nLa eLg<WSeLf c]a \]^�eLQSp�eùW a V a eLg<p$e
WSVX`LW ~ g c p$`�:û�0`Lgª�����F	����4gªfT`LQ a U nLc `±ZÎl c]n eL`±fT`L^_`±\ a gªeLQSf c fT\]`LWSe nLc]a g
^_US\]p c ^�e nLc]a g<`LQBUSgqU a \]^_eLQSp$e a fTfTeLg aTn `Lg nLc V1eLfTp a ^_eLQSp$e n eLg n eÉeL\ n V c lSeÉ���7�;�
	����Ä\]`Lf a \�E9QS` a p$V a lLsTg n eBUSQ a VXe n E9Q c g c |�U c eLV a?a p$V a lSsTg n eBUSQ a ��ü�Õ�:��0`Lg



���7��g n e a U nLc ` n e } eLQÑg<eLV a fTfTeLg aTn `LgíZ÷p$`Lf aTn `LgµeLQÑeLg<p a �&`LVX^ a : � a

fT`LQSeL£ c]~ Q n e¸�7�ÙWS`LV�f aT} \]e a \ a[- �vW a V a l c]n eL`¸Y a fTe¸eLg<eLQSf c]a \]^�eSQSp$e¸USQ a �7�
n eL\N^_`LQ c p$`LV n e�\ a¸- �2:��NU a \]|SU c eLV_`Lp$V a fT`LQSeLfTp c l c]nLaTn�n e�V1e n E!W a V a¸a fTfTeLg<` a

Æ3Çb¼$ÀI¿XÇbÀL¼M`Ùp$eL\]eLfT`L^�U�Q c f a f c]~ QbE n e } e@^ a QSp�eLQSeLVXg<e@g<eLW a V aTnLa ^_eLQ�p$e
:Ð� a V1e n E
WS`LV�\]`[p a QSp$`
EFp a ^ }Lc sTQieLg_USQi� a fTp$`LV�\ c ^ c p a QSp$e a |SUSz&:

� c Q eL^ }La VXRL`
Eª\ a góVXe n eLgçp�eLQ n VXhIQ |SUSe ^ a QSeLy a V·USQ V a QSRL` n e
c QS�&`LVX^ a f c]~ Qb8 \ a g³WL` n eLVX`Lg a g - �NgÎeLQÄ\ a gD��ü�Õ�g9E a WS\ c f a f c `LQLeLgÎfT\ c eLQSp$e
�
g<eLVXl c]n `LV�USQ c eLQ n `¥fT`L^_WSUSp aTn `LV a gAeLQ�U }Lc f a f c `LQSeLg nLc lSeLVXg a gAZ a W�\ c f a f c `LQSeLgAZ
a VXfTY c lS`Lg_^_US\]p c ^_e nLc]a�a \]VXe n e n `LV n eL\
^�USQ n `
:

- eLVX`�¤1|SUSs�fT\ a g<e n e[VXe n g<eLVXhkf a W aTdkn emY a fTeLVX\]`L¦

� : �� : �� : �� : �[		 		�e n eSg n e4( a Q n�a ��Q�f�Y ae n eSg n e4( a Q n�a ��Q�f�Y ae n eSg n e4( a Q n�a ��Q�f�Y ae n eSg n e4( a Q n�a ��Q�f�Y a

��\�p$sTVX^ c QS` }La Q nLa�a QSfTY a eLgÛUSg aTn ` a \�^_eLQS`LgÛp a Q=�&VXeLfTUSeLQSp$eS^_eSQSp$evZ
WSVX` }LaT} \]eL^_eLQSp$eÐp a Q c ^_WSVXeLf c g<`ÐfT`L^_`ÐeL\�p$sTVX^ c QS`Ð^_US\]p c ^�e nLc]a : �ÁlSeLfTeSg
W a VXeLfTe÷Y a fTeLVXg<e÷USQ aÎnLc g<p c QSf c]~ Q�eLQSp$VXe÷U�Q a VXe n÷n e }La Q nLaÎa QSfTY a ZÄUSQ a
a WS\ c f a f c]~ Q n e }La Q nLa�a QSfTY a E2WSeLVX`ÚeLg<p$` a ZJU nLa WS`LfT` a \ n eL� c Q c V�eL\_p$sTVX^ c QS`
}La Q nLa´a QSfTY a ^_hIg@WSV1eLf c g a ^_eLQSp$eªWS`LVX|SUSeªeLg<p$`Lg@p$sTVX^ c QS`Lg@g<`LQ�USg<U a \]^_eLQSp�e
n eL� c Q c�n `Lgíf c VXfTUS\ a VX^_eSQSp$e
: ��g<p$`ÑeLg9E USQ aµa WS\ c f a f c]~ Q n e }La Q nSaËa QSfTY a eLg
a |SUSeL\]\ a |SUSevVXeL|SU c eLVXe=USQ a VXe nvn e }La Q nLa�a QSfTY a W a V a �&USQSf c `LQ a V<:Î�!e n e } e
fTVXe a V�USQ a ^_eLy]`LV n eL� c Q c f c]~ Qb:



��QÍVXe a \ c]nLaTn E�Y a Z USQ aÃn eL� c Q c f c]~ QÍeLg<p$hIQ nLa VÎe c QSp$eLVXQ a f c `LQ a \]^_eLQSp�e
a WSVX` }LaTnLa¥n e�VXe n�n e }La Q nLa¥a QSfTY a � n eL� c Q c]nSa WS`LVm\ a �2Q c]~ QP�3QSp$eLV1Q a f c `LQ a \ n e
�7eL\]eLfT`L^_USQ c f a f c]~ Q¥�r���7�{ESWS`LV�g<USg g c RL\ a g eLQ c QSRL\]sTg< ¡ESUSQ a VXe n�n e }La Q nLaia QSfTY a

g<ePf a V a fTp$eLV c]dIa WS`LV<8 § lSeL\]`Lf c]nLaTn eLgÉ^_hIg a \]p a gÉ|SUSeP\ a eLg<f a \ a WSV c ^ a V c]a ¨L:´� a

eLg<f a \ a WSV c ^ a V c]a g<e[VXeS� c eLVXe a \ a lSeL\]`Lf c]nLaTnmn e[\ a c QSp$eLV1� a g<e n emeLg<f a \ a WSV c ^ a V c]a

E - 	��+E
WL`LV4g<USgBg c RL\ a gÉeLQ c QSRL\]sTg9E n eL\��3�!���{E
|SUSeÛeLg n e a \]VXe n e n `SV n e � : K�� }

WS`LV_g<eLRLUSQ n `�eLQÉ\]`Lg?��g<p aTn `Lg?�2Q c]n `Lg?Z a \]V1e n e n `LV n e.G?� } WS`LV_g<eLRLUSQ n `�eLQ
\ a ^ a ZJ`LV�W a VXp$e n eL\
VXeJg<p$` n eL\
^_USQ n `
:

��g<p$`¸W a VXeLfTeLVXz a[c ^_WS\ c f a V�|SUSe¸^ c VXe n fT`LVXV c eLQ n `¸USQS`LgiWS`LfT`Lgi^_eLR a[}Lc p$g
WS`LV@g<eLRLUSQ n `Ñ^_hIgíVXhIW c]n `Ñf a \ c � c f a VXz a fT`J^_`ÑUSQ a VXe nÑn e § }La Q nLaËa QSfTY a ¨L:
�4USfTY a g[VXe n eLg[Y a fTeLQÉ\ a g4��ü�ÕªZ�\ a g�ôNü�Õ�^_USZ�W a VXeLf c]nLa g9:¥��\)WSVX` } \]eL^ a eLg
|SUSeÚeLg<p a�n eS� c Q c f c]~ QÙ�&USe´eLg<p aT} \]eLf c]nLa WS`LV�\ a �3�7�Å^_USfTYS` a QSp$eLg n eÚ|SUSeÚeS\
a US^_eLQSp$` n eËWS` n eSV n eË\ aÂ- �ME�\ a WS`JWSUS\ a V c]nLaTnËn eË\ a p�eLfTQS`L\]`JRLz a fT\ c eLQSp$e
�
g<eLVXl c]n `LV<EMZÂ\ a WSVX`L^�eLg aÙn e�\ a ^_US\]p c ^_e nLc�a WSUSg c eLV a Q�p a QSp$`ªsTQS� a g c g�eLQ�\ a g
f a W a f c]nLaTn eLg n eA\ a VXe n : - `LV�\]`¸p a QSp$`
E a WSeJg a V n eAeLg<p amn eL� c Q c f c]~ Q�eL\
p$sTVX^ c QS`
}La Q nLaàa QSfTY a Y a lLeLQ c]n ` a g c RLQ c � c f a VÑ^_USfTYS`·^_hIgÃ|SUSe·g ~ \]`·USQ a VXe n

fT`LQSg<p$VXU c]nLa=a �&USeLV a=n eÙ\]`Lg.lLz]QSfTUS\]`Lg/|SUSe´fT`LVXVXeLQ@USQ@W a V n eÙ^_eLR a=}Lc p$g.WS`LV
g<eLRLUSQ n `m^_hIg_VXhIW c]n `
:

��e }Lc]n ` a |SUSevUSQS` n ev\]`LgÛ` } y]eLp c lS`LgÛWSV c QSf c W a \]eLg n eveLg<p$evp$V aT}Sa y]`veLg
eL£�WS\]`LV a V2\ a WL`Lg c f c]~ Q[|SUSe[�!���2���vg<`Lg<p c eLQ�emeLQmVXeL\ a f c]~ Q a \ a g{VXe n eLg n e }La Q nLa
a QSfTY a E9|SU c]d h Y a ZBUSQ a ^_eLy]`LV n eL� c Q c f c]~ Q n e }La Q nLa[a QSfTY a EJUSQ a ^_hqg a WSVX`LW craTnLa
a \]`?|SUSe[�!���2���veLg{Z?Y a fTe
: -
a V a \]`Lg�WSVX`LW ~ g c p$`Lg n e[eLg<p$e[p$V aT}La y]`[eL\!p$sTVX^ c QS`
}La Q nLaªa QSfTY a eLg n eL� c Q c]n `µfT`L^_`µUSQ a VXe n f a W aTd´n eµg<`LWL`LVXp a V/^_US\]p c ^_e nSc]a
c QSp$eLV a fTp c l a E;g<`L\ a ^_eLQSp$e�|SUSe�g<e a QÂf a W a fTeLg n e�WSVX`LlSeLeLVPp a \4g<`LWS`LVXp$e�g c eLg



QSeLfTeLg a V c `
:B� aTnLa eLQ?eLg<p a[n eS� c Q c f c]~ QAWSVXeLl c eLQSe a[nLc fTY a giVXe n eLg9ELWS`LV�eLy]eL^_WS\]`
E
n eÛg<`LWS`LVXp a V4g<`L\ a ^_eLQSp$eÛ\ a p$V a QSg<�&eLV1eLQSf c]a�n e a VXfTY c lS`Lg a�a \]p a lSeL\r`Lf c]nLaTn `ÛeL\
a fTfTeLg<`mVXhIW c]n ` a \ a }La g<e n e nLa p$`Lg n eL\
fT\ c eLQSp�e
�Fg<eLVXl c�n `LV<:

��Q/\]USR a V n e=eLg<p$`
ENeJg<p aPn eL� c Q c f c]~ Q nLa ^_U�Z }Lc eLQ/USQ a g<eLQSg a f c]~ Q/^_hIg
c QSp$U c p c l aÉa ^_USfTYS`Lg n e²\]`Lg¸p$sTVX^ c QS`Lg¸|SUSe c QSfT\]USZJeLQ¥eL\�p$sTVX^ c QS` }Sa Q nLaÉa QSfTY a :
- `LV�eLy]eL^_WS\]`
E�USQ a VXe n´n e }La Q nLa=a QSfTY a eLg a YS`LV a USQ a VXe nÙn eÙ^_US\]p c ^_e nLc�a
c QSp$eLV a fTp c l a :

�2Q a³a WL\ c f a f c]~ Q n e }La Q nLa³a QSfTY a eLg a YS`LV a³a |SUSeL\]\ a |SUSe c QSfT\]USZJe
g<`LWS`LVXp$e/W a V a ^_US\]p c ^�e nLc]aÛc QSp$eLV a fTp c l a eLQ.g<U.g<`L�&p 1;a VXe
:í��Q.USQ.g<eLQSp c]n `
E)g c Q
eL^ }La VXRL`
E[\ a QSUSeLl a³n eL� c Q c f c]~ QbE a fTeLWSp aTnLa fT`L^_`Ðg<U } y]eLp c l a E[eSgÎy]USg<p$`Ðp a Q
VXe n USQ nLa QSp$emfT`L^_`m\ a a QSp c RLU a :A¤Ot�USs�eLg_^_US\]p c ^_e nLc]a�c QSp$eLV a fTp c l a ¦

�2`²eL£ c g<p$e²USQ aÉn eL� c Q c f c]~ Q¥`L� c f c]a \ n eL\�p$sTVX^ c QS`²^_US\]p c ^_e nLc]aÉc QSp$eSV a fTp c l a :
- eLVX`A|SU c]d h�eLg<`AQL`AeLgiVXe a \]^_eLQSp$eAUSQ a \ c ^ c p a f c]~ QbELWSUSeLg n eL� c Q c f c `LQSeLg4`L� c f c]a \]eLg
n eP`LVXR a Q c g<^_`LgÉeLg<p$hIQ nLa VXeLg9E�fT`L^_`PeLQ²eL\7f a g<`PfT`LQÛeL\7p$sTVX^ c QS` }La Q nLa�a QSfTY a

eLQÉg<z&E
WSUSe n eLQÉQS`�gqeLV n eÉ^_USfTY aAa ZJU nLa :Û�
QÉeLg<p aAn eL� c Q c f c]~ Q a fTeSWSp aTnLa fT`L^_`
QS`P`L� c f c]a \&E6eL\7p$sTVX^ c QL`P^_US\]p c ^_e nLc]a�c QSp$eLV a f�p c l a g<ePWSUSe n e nLc l c]nLc V4eLQÛg<USg n `Lg
fT`L^_WS`LQSeLQSp$eLg98�^_US\]p c ^_e nLc]a e c QSp$eLV a fTp c l a :´�4US\]p c ^_e nLc]a Y a g c]n `.Z a�n eL� c Q c]nSa

fT`L^_` c QS�&`LVX^ a f c]~ Q�eLQSl c]aTnLama p$V a lSsTg n eAUSQ a VXe n EL|SUSeAQS`Ag ~ \]`AeLg4\]eLz nLa ELg c QS`
|SUSeÛeLgBl c g<p a U²`Lz nLa :Ù�3QSp$eLV a fTp c l a WSUSe n eÛg<eLV n eL� c Q c]nLa fT`L^_`ÛUSQ a�a WS\ c f a f c]~ Q
eLQ´\ a |SUSeÚ\ a�a fTf c]~ Q c QSRLVXeLg aTnLa WS`LV�eL\_USg<U a V c ` a �&eLfTp a�c QS^_e nLc�a p a ^_eLQSp$eÚeL\
VXeLg<US\]p aTn `É|SUSe nLa \ a�a WS\ c f a f c]~ Q
:¥� a�a fTf c]~ Q c QSRLVXeLg aTnLa WS`LV�eL\�ULg<U a V c `ÉWSUSe n e
g<eLVMUSQ[fT\ c fTw[eLQ[USQ } `Lp ~ Q n eL\
Ó?º��Sâ<À�E�eL\0WSVXeSg c `LQ a V n e?USQ a p$eLfT\ a4n e?�&USQSf c]~ Q[`
n ePeLQSp$V aTnLa E�` a \]RL`�^_hIg9:´� a g a \ c]nLa eLgÉU�g<U a \]^_eLQSp$e a \]RL` n eLg<WS\]eLR aTn `PeLQÛeL\
^_`LQ c p$`LV<ETWSeLVX`[WS` n VXz a g<eLV a \]RL¢TQig<`LQ c]n `[` c QLfT\]USg<` c ^_hIRLeLQSeLg c ^_WSVXeLg a g9:



��eLg a �&`LVXp$USQ aTnLa ^_eLQSp$ebE�QS`³g<e³WSUSe n eLQÎWS`LQSeLV c QSp$eLVXl a \]`Lg n e³p c eL^_WS`
aT} g<`L\]USp$`Lg�eLQ[\ a g W a \ aF} V a g a YS`LV a e c QS^_e nLc]a p a ^_eLQSp$e?eLQ[eLg<p$e?fT`LQSp$eL£�p$`
: - eLVX`
`Lp$V a lSe d E7eLg<p$`ÙQL`ÙeJg.QSeLfTeLg a V c]a ^_eLQSp$e a \]RL`Ù^ a \]`
:Ï��eÙYSeLfTYS`�E7\]`Lg/¢TQ c fT`Lg
fTV c p$eLV c `LgÉg<`LQÛ\]`Lg�|SUSeP\]`LgÉ^ c g<^_`LgÉUSg<U a V c `Lg a WS\ c f a Q a eLg<p$`LgÉp$sTVx^ c QS`Lg9:´�2`
Y a fTe²^_USfTYS`²p c eL^_WS` a p$VXhIg9EbUSQ aÉa WL\ c f a f c]~ Q c QSp$eLV a fTp c l a �r`²eLQ¥p c eL^_WS`²VXe a \&Eb`
eLQB\]z]QSe a �b\]`Lg?p$sTVX^ c QS`Jg[l a V c]aT}La QS 2eLV a�a |SUSeJ\]\ a eLQB\ a |SUSeÉ\]` c QLRLVXeLg aTn `ÉWS`LV�eL\
USg<U a V c `mp$eLQSz a USQ a g a \ crnLa eLQ a \]VXe n e n `LV n emgqe c g_g<eLRLUSQ n `Lg_`m^_eLQS`Lg9:

�0`LgíYS`LZ�USg<U a V c `LgíQSUSQSf a WSeLVX^ c p c VXz a Q³U�Q a VXe n ZÑUSQ³g c g<p�eL^ a p a Q
\]eLQSp$`Lg9:Ñ'�`LZ�E�\]`LgPUSgqU a V c `Lg c QSp$eLV a fTp c lS`LgP|SU c eLVXeLQ a WS\ c f a f c `LQSeLg9E�g c g<p$eL^ a gÛZ
VXe n eLg_fT`LQip c eL^_WS`Lg n emVXeLg<WSUSeLg<p a WS`LV n e }La y]` n emUSQig<eLRLUSQ n `
:

��\Äp$sTVX^ c QS` ^_US\]p c ^�e nLc]a c QSp$eLV a fTp c l a EµWS`LV¶\]` p a QSp$`
EËWSUSe n e g<eLV
\ c]} VXeL^_eLQ�p$e n eL� c Q c�n `[f�`L^_`[\ a eLQSp$VXeLR a n e[fT`SQSp$eLQ c]n `[^�US\]p c ^_e nLc]a }Sa g aTn `[eLQm\ a
nLc VXeLfTf c]~ Q c QS^_e nLc]a p aªn eL\[USg<U a V c `
:ç�NU a Q n `Ë\ a ^_US\]p c ^_e nLc]aÂc QSp�eLV a fTp c l a eLg
fT`L\]`Lf aTnLa�n e a fTUSeLV n ` a \M^_` n ` n eL\Mg<eLVXl c]n `LV n e=fT\ c eLQSp$e
ENg<e=eLg<WSeLV a |SUSe=eL\
USg<U a V c `ÁeLg<p$s¯g<eLQSp a�n `ÁeLQøUSQ a fT`L^_WSUSp aTn `LV a fT\ c eLQSp$e
E=Z eS\ªfT`LQSp$eLQ c]n `
^_US\]p c ^�e nLc]a VXeLg c�nLa eSQíUSQíg<eLVXl c]n `LV.VXeS^_`Lp$`
Ek` c QSfT\]USg<`µl a V c `Lg�g<eLVXl c]n `LVXeSg
VXeL^_`Lp$`Lg9E�Z a |SUSe.^_US\�p c ^_e nLc]a²c ^_WS\ c f a ^_¢T\]p c WS\]eLg�fT`LVXV c eLQSp$eLg n e c QS�&`LVX^ a f c]~ Qb:
� aTnLa fT`LVXV c eLQSp$e�WSUSe n e n eLV c l a V n ePUSQ a �&U�eSQSp$e c Q n eLWSeLQ nLc eLQSp�e
:Ú�2Q a VXe nPn e
}La Q nLaÐa QSfTY a WSUSe n eÃg<eLV n eL� c Q c]nLa fT`L^_`ÃUSQ a VXe n f a W aTdÑn eÃp$V a QSg<^ c p c V
^_US\]p c ^�e nLc]a�c QSp$eLV a fTp c l a eLQiUSQ a�a VX|SU c p$eLfTp$USV a�n emfT\ c eLQSp$e
�FgqeLVXl c]n `LV<:

'�`LZ�eLQ n z a E�WS`Lf a gÛVXe n eLg²WSUSe n eLQ=p$V a QSg<^ c p c VA^_US\]p c ^_e nLc]a�c QSp$eLV a fTp c l a

eL�&eLfTp c l a ^�eLQSp$e
:÷�3QSfT\]USg<`@\ a g�VXe n eLg n e@hIVXe a \]`Lf a \�E ��ü�Õ�E�WS`LVBg�USg�g c RL\ a g�eLQ
c QSRL\]sTg9E0\]USfTY a Q¥fT`LQ�eJg<p a p a VXe a E a \�RLV aTn ` n e¥|SUSe¥g<e n e } e c QSRLVXeSg a V a ^_USfTYS`



fT`LQSp$eLQ c]n ` n e±^_US\]p c ^_e nLc]a�c QSp$eSV a fTp c l a�n eLg n e±eL\?���7�;�F	���� nLc VXeLfTp a ^_eLQSpØe
aTn y]USQSp$` a \�eLg<fTV c p$`LV c ` n eL\�g c g<p$eS^ a : ��g<p a \]USfTY a `LfTUSVXVXeçWS`LVX|SUSeç\ a g
a WS\ c f a f c `LQSeLg n e ^�US\]p c ^_e nSc]a c QSp$eLV a fTp c l a Y a fTeLQ n `Lg n eL^ a Q nLa g9Eí^_USZ
nLc �&eLV1eLQSp$eLg_WSeLVX`mVXeL\ a f c `LQ aTnLa g9ETeLQiUSQ a VXe n :

� a g a WS\ c f a f c `LQSeLg n e.^_US\]p c ^�e nLc]a E c QSp$eLV a fTp c l a g�`.QS`
E�g<e.f a V a fTp$eLV c]dIa Q
WS`LV¥USQ a QSeLfTeLg c]nLaTnÚn e�RLV a Q n eLgvf a QSp c�nLaTn eLg n e }La Q nLa@a QSfTY a E2USg<U a \]^_eLQSp�e
^_e nLc�nLa eLQ }Lc p$g_WS`LV�g<eLRLUSQ n `
:

�2Q aBa WS\ c f a f cr~ Q�g ~ \r` n e¥p$eL£�p$`
E0p a \�fT`L^_` c QSRLVXeLg a V a USQ a WShqR c Q aBn e¥\ a

ô�ºI¿XÝ&äÊôMÔ$äLÀÐô�ÀëõµeSQËUSQËg<eLVXl c�n `LV=VXeS^_`Lp$`±fT`LQËUSQËeL£�WS\]`LV aTn `LVª�rfT\ c eLQSp$eL xE
WSUSe n eÉUSg<U a \]^�eLQSp$e�Y a fTeLV_�9H�o } WS`LV_g<eLRLUSQ n `
:Û��RLVXeLR a V a U nSc ` a \)g c p c `Âô�Àëõ
c QSfTVXeL^_eLQSp a VXh�eL\Mp c eS^�WS` n e=f a VXR a ZvY a VXh�\]`Lg²f a Q a \]eLg n e a QSfTYS` n e }La Q nLa

^_hIg a \]p$`µeLQS\ aTdIaTn `Lg a \m�3�!���{Ek|SUSeµfT`LVXVXeLQ a � G<�±o } WS`LV.g<eLRLUSQ n `
Ek^_hIg
n eLg<e aT} \�eLg9:´�7eLVil c]n eL` a fTeLWSp aT} \]e n ePUSQÛg c p c `±ô�ÀIõ²VXeL^_`Lp$`PWSUSe n eP�&`LV dIa V a

\]`LgvUSg<U a V c `Lg a@} USg<f a V a QSfTYS`Lg n e }La Q nLa eLQÚ\]`LgvV a QSRL`Lg n e�\�`Lgv^_eLR aT}Lc pXE
USg<U a \]^_eLQSp�e��.� } WS`SVmg<eLRLUSQ n `
E6WSeLVX`Pp a Q }La y]`�fT`L^_` � : K/� } WS`LVmg<eLRLUSQ n `
W a V a f c eLVXp$`Lg{l c]n eL`Lg9:

� } l c]a ^_eLQSp�e
E��!���2����eLgPUSQ a �&`LVX^ a.n e�WSVX`LlSeLeLV¸p$` n `�eL\ a QSfFYS` n e
}La Q nLa |SUSe�USQ a/a WS\ c f a f c]~ Q n e@^�US\]p c ^�e nLc]a QSeLfTeLg c p a : - eLVX`@Y a ZÙ^_hIgPeLQ�\ a

Y c g<p$`LV c]aAn e�\ a VXe n�n e }La Q nLaAa QSfTY a |SUSe�eL\ c QSfTVXeL^_eLQSp ~An eL\ a QSfTYL` n e }La Q nLa :
��|SUSzMeLg n `LQ n e=\ a WS`LVXf c]~ Q c QSp$eLV a fTp c l a eLQSp$V a eLQ/\ a eLfTU a f c]~ Q n eL\ a QSfTYS` n e
}La Q nLa :

� a g a WS\ c f a f c `LQSeLg c QSp$eLV a fTp c l a g¶|SUSe
EÙWS`LVàg<USWSUSeLg<p$`
EÙQS`ûg c eS^_WSVXe
eLQSlSUSeL\]lSeLQ�fT`LQSp$eLQ c]n `¥^_US\]p c ^_e nLc]a E0g<e¥f a V a fTp$eLV c]dIa Q�WS`LV a p$V a g�`Lg¸WSeL|SUSe � `LgAZ



eLg<p aT} \]eLg a p$V a lSsTg n e/\ a VXe n : - eLVX`=\]`Lg a p&V a g<`Lg¥WSeL|SUSe � `Lg¥Z=eJg<p aT} \]eLg¥g<`LQ
QSeLfTeLg a V c `Lg9:m�NU a Q n `?eL\ a p$V a g<` a p$V a lSsTg n e?\ a VXe n l a VXz a ^_USfTYL`
ESeL\0VXeLg<US\]p aTn `
� c Q a \
eLg_USQ a l c]} V a f c]~ Q c Q a fTeLWSp aT} \]e
:

��\4g<`LQ c]n `�eLg nLc g<p$`LV1g c `LQ aTn `�WS`LVP\ a l c]} V a f c]~ QÂZíeL\4l c]n eL`�gqU��&VXe n e
^_`L\]eLg<p a g a fTeL\]eLV a f c `LQLeLgÉZ nLc g<^ c QSUSf c `LQSeLg9E
VXeLg<US\]p a Q n `PeLQÛUSQ a WLVXeLg<eLQSp a f c]~ Q
c QSg<z]W c]nLa :ç�0`Lg�WSeL|SUSe � `Lg a p$V a g<`Lg�g<`LQµQSeLfTeLg a V c `Lg�eLQµWSV c ^�eLV.\]USR a V/W a V a

Y a fTeLV�WS`Lg c]} \]em\ a c QSp$eLV a fTf c]~ Qb:
�0` c QSRLVXeLg aTn `ÙWS`LVÉeL\kUSg<U a V c ` n e } eÙl c]a y a V a p$V a lSsTg n eÙ\ a VXe n@a \ a

�&USeLQSp�eBVXeL^_`Lp a E a �&eLfTp a Vk\ a g a \ c]nLa E9Z�\]USeLRL`ÉeL\6VXeLg<US\]p aTn ` a \]p$eLV aTn ` n e } eBl c]a y a V
n emVXeLRLVXeLg<` a p$V a lSsTg n em\ a VXe n W a V a�a W a VXeLfTeLV�eLQieL\
g c g<p$eL^ a�n eL\�fT\ c eLQSp$e
:

� c �!���2����g ~ \]` a �&eLfTp a V a eL\ a QSfFYS` n e }La Q nLa4nLc g<WS`LQ c]} \]e a \]`Lg USg<U a V c `Lg
eLQÚ\ a VXe n�n e }La Q nLa�a QSfTY a E{¤O|SUSsÙWSU nLc eLV a f a USg a V¥VXeLp$V a g<`LgveJQÚ\ a VXe n�n e
}La Q nLaia QSfTY a ¦±	�e a \]^_eLQSp$e
ESeL\ a QSfTYS` n e }La Q nLa p c eLQSe?USQ[eL�&eLfTp$`?eSQ?eL\bVXeLp$V a g<`
n ev\ a VXe n eLQ=RLeLQ�eLV a \&:Î�2`veLgÛUSQ/eL�$eLfTp$`v` } l c `
E�g c Q=eL^ }La VXRL`
E�Z�VXeL|SU c eLVOe
USQ a g?WS`Lf a g?W a \ aT} V a g?^_hIg a fTeLVXf aAn e�\]`Lg?eS�$eLfTp$`Lg n eL\ a QSfTYS` n e }Sa Q nLa eLQÉeL\
VXeLp$V a g<`
:

� : �� : �� : �� : �?��QFf�YS` n e }�a Q n�a Zi	
eSp�V a gI`��QFf�YS` n e }�a Q n�a Zi	
eSp�V a gI`��QFf�YS` n e }�a Q n�a Zi	
eSp�V a gI`��QFf�YS` n e }�a Q n�a Zi	
eSp�V a gI`

� a VXeL\ a f c]~ Q´eLQSp$VXe a QSfTYS` n e }La Q nLa Z�V1eSp$V a g<`ÚeLQ´fTU a \]|SU c eLV�V1e n eLg
V a V a ^_eLQSp$eBVXeLfT`LQS`Lf c]nSa WS`LVk\r`LgmUSg<U a V c `Lgm� c Q a \]eLg9:��4USfTY a?n eB\ a fT`LQS�&USg c]~ Q¸g<e
WSVX` n USfTeÎWS`LVX|SUSe a ^ } `LgÂp$sTVX^ c QS`LgÂUSg a QÎ\ a USQ c]nLaTn § g<eLRLUSQ n `Lg<¨Î� }Lc p$gÂWS`LV
g<eLRLUSQ n `
Ebg<eLRLUSQ n `Lg n e²VXeLp$V a g<`L ;eLQ¥gqUSgA^�e nLc f c `LQSeLg9:=�N`LQSg c]n eLV1e²eL\�lSz]QSfTUS\]`
n e¸VXe n ^_`Lg<p$V aTn `¸eLQA\ a gi� c RLUSV a g � Z�G9:B� a � c RLUSV a � c \]USg<p$V a fT`L^_`¸eL\�VXeLp$V a g<`



eLgm^_e nLc�n `BeLQ¸USQ a VXe n E9^ c eLQSp$V a gm|SUSeB\ a � c RLUSV a G c \]USg<p$V a fT`L^_`ÉeL\ a QSfFYS` n e
}La Q nLa eLg_^_e nLc�n `meLQiUSQ a VXe n :

��Qm\ a � c RLUSV a � USQ a �&USeLQSp$e[eLQSlSz a USQ a eLg<p$VXU�fTp$USV a a p$V a lSsTg n e[USQ[eLQS\ a fTe
n eÉVXe n :¥��QB\ a WSVXhIfTp c f a VXe a \&E�QL`Ég<eÉQSeLfTeLg c p a Y a fTeLV�eLg<p a ^_e nLc f c]~ QBg<` } VXeÉUSQ
eLQS\ a fTeÉg c ^_WS\]e
:¥� a V1e n eLQSp�eLV a fT`LQSg c g<p$eLQSp�e n eBQS` n `Lg n eÉVXe n �r\�`Lg[g)½bÔ&¼$×¡ðbâ�`
¿<º��S¼$ÀI¿<âO �ZPp$VX`LQSfT`Lg.�reLQS\ a fTeLgÉeLQSp$VXePQS` n `Lg n ePVXe n  �WSU�e n eÛ`LfTUSVXV c VieLQSp$VXeP\]`Sg
WSUSQSp$`Lg_eL£�p$VXeL^_`Lg n em\ a g_^_e nLc f c `LQSeLg9:

� a � c RLUSV a eLgmg ~ \]`ÉUSQ a�c \]USg<p$V a f c]~ Qb:¥��\�WSUSQSp$`ÉeLg[|SUSeBeL\�WSV c ^�eLV }Lc p n e
\ a eLg<p$VXUSfTp$USV a´n eLy a \ a �&USeLQSp$eÂeLQªf c eLVXp$`ÂWSUSQSp$`ÂeLQªeL\ p c eL^_WS`��r�FE� BZ�eLg<p�e
WSV c ^_eLV }Lc p�\]\]eLR aAa g<U n eLg<p c QS`�^_hIg?p a V n e�eSQ a \]RL¢TQÉWSUSQSp$`�eLQÉeL\)p c eL^_WS`/�r�HG  ¡:
��\�VXeLp$V a g<`¸eLgiy]USg<p$`¸\ a?nLc �&eLVXeLQSf c]a eLQAp c eS^_WS`¸eLQSp$VXe¸eLg<p a g n `Lgi^_e nLc f c `LQSeLg n e
p c eL^_WS` n eL\
WSV c ^_eLV }Lc p6|SUSemeLQSp$V a�a \
WSV c ^_eLV }Lc p�|SUSemg a \]e n em\ a VXe n :

IKJMLONQPSRUTIKJMLONQPSRUTIKJMLONQPSRUTIKJMLONQPSRUTWVV VVYX[Z]\]JM\]R>\]ZH^_Z]`aPSRcbWdObeZ]f[NQf]R>PSZ]\X[Z]\]JM\]R>\]ZH^_Z]`aPSRcbWdObeZ]f[NQf]R>PSZ]\X[Z]\]JM\]R>\]ZH^_Z]`aPSRcbWdObeZ]f[NQf]R>PSZ]\X[Z]\]JM\]R>\]ZH^_Z]`aPSRcbWdObeZ]f[NQf]R>PSZ]\

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/ghVghVghVghVYX[Z]\]JM\]R>\]ZX[Z]\]JM\]R>\]ZX[Z]\]JM\]R>\]ZX[Z]\]JM\]R>\]Zji�f]kcl]dH\]ZHm�Rcf]\]R>Z]fHNQf]R>PSZ]\i�f]kcl]dH\]ZHm�Rcf]\]R>Z]fHNQf]R>PSZ]\i�f]kcl]dH\]ZHm�Rcf]\]R>Z]fHNQf]R>PSZ]\i�f]kcl]dH\]ZHm�Rcf]\]R>Z]fHNQf]R>PSZ]\

Estructura 

1er  Bit de   Entrada: Tiempo T1                                                                          1er  Bit de salida: Tiempo T2 
  

Retraso = T2 – T1  =  X segundos 

Estructura 

1er  Bit de salida: Tiempo T2 

 

 

 

 

Ultimo bit de salida: Tiempo T3 

Ancho de banda =  Bits en la estructura/ T3 – T2  =  X bps 



��Q²\ a � c RLUSV a G9E�\ a eLg�p$VXUSfTp$USV a Y a \]\]eLR aTn ` a \ n eLg<p c QS`
:@' aT} VXhAp a ^ }Lc s�Q
USQ c QSp$eLVXl a \]` n e²p c eL^�WS`²W a V a \ a eLg<p$VXUSfTp$USV a eLQSp$eLV a W a V a \]\]eLR a V n e²\ a VXe n²a \
nLc g<WS`Lg c p c lS` n eLg<p c QS`
:

��\4QS¢T^_eLVX` n e }Lc p$gÙeLQÂ\ a eLg<p$VXUSfTp$USV a �r|SUSe�l a VXz a  ¡E nLc l c]nLc]n `�WL`LVPeL\
c QSp$eLVXl a \]` n e�p c eS^_WS`�eLQSp$VXe�eL\�WSV c ^�eLV }Lc pk|SUSe�g a \]e n e�\ a VXe n �reS\�^ c g<^_`��[G
|SUSe a QSp$eLg< �ZÑeL\¸¢T\]p c ^_` }Lc p n eÑ\ a eLg<p$VXU�fTp$USV a |SUSeÑg a \]e n e³\ a VXe n �r�Hn� 
n eLp$eLV1^ c Q a eL\ a QSfTYS` n e }La Q nLa�n em\ a VXe nmnLc gqWS`LQ c]} \]e a \
USg<U a V c `
:

� a QSp$`veL\�VXeLp$V a g<`vfT`J^_`veL\ a QSfTYS` n e }La Q nLa�a �&eLfTp a VXhIQ=eL\�p c eL^�WS` n e
VXeLg<WSUSeLg<p a eLQÏRLeLQSeLV a \Û|SUSeúeL\ÛUSg<U a V c `úeL£�WSeLV c ^�eLQSp aÄn eú\ a VXe n : -ba V a

eLQSp$eLQ n eLV�WS`LV�|SUSe¥`LfFUSVXVXe¥eLg<p$`
E0fT`LQSg c]n eLVXe�USQ a VXe n fT`LQ�VXeLp$V a g<`²fTeLVX`v�rQ aTnLa
n e�VXeSp$V a g<`L �eLQSp$V1e�\]`Lg�eL£�p$V1eL^_`Lg9:���g<p$`�eLg9E
eL\NWSV c ^_eLV }Lc p n e�USQ a eLg<p$VXUSfTp$USV a
a W a VXeLfTe¥eLQ�eL\ n eLg<p c Q�`¥p a Q�WSVX`LQSp$`¥fT`L^_`¥eJgAeLQSl c]aTn `v�r�FE

=
�HGNeSQ�\ a � c RLUSV a  ¡:

��g=p$` nLa lSz a WS`Lg c]} \]e�|SUSeÚ\]`Lg=USg<U a V c `Lg=g<eÚ|SUSeLy]eLQ §�o \ a VXe n eLg<p$h.p a Q´\]eLQSp a+p

¤O� ~ ^_`?WSUSe n e?g<eLVX¦í( c eLQbE�fT`LQSg c]n eLVXe[|SUSe[eL\ a QSfTYS` n e }La Q nLa nLc g<W�`LQ c]} \]e?W a V a

\]`Lg[USg<U a V c `Lg[eLQ¸eLg<p a VXe nBn eÉf�eLVX`ÉVXeLp$V a g<`LgmeLg n eÉg<`L\ a ^�eLQSp$eB� } WSg9:¥�3QSfT\]USg<`
USQ a ^_` n eLg<p a eLg<p$VXU�fTp$USV aÃn eÌ�9HJH·`LfTp$eLp$`LgÏp$`L^ a VXz a �9H9H·g<eLRLUSQ n `Lg·� � H
^ c QSUSp$`Lg< 2W a V a \]\]eLR a V<:²��QB\ a l a g<p a ^ a ZJ`LVXz a�n eÉf a g<`Lg9E�USQ a fT`L^{WSUSp aTn `LV a QS`
WSUSe n e Y a fTeLV¯Q aTnLa g c Q USQ a eLg<p$VXUSfTp$USV a Y a g<p a |SUSe \ a ^ c g<^ a eLg<p�e
fT`L^_WS\]eLp a ^_eLQSp$e´eLQ@^_eL^_`LV c]a E n e }Lc]n ` a |SUSe´\]`Lg/f a ^_WS`Lg n e n eLp$eLfTf c]~ Q n e
eLVXVX`LV¸eLg<p$hIQvUSg<U a \]^_eSQSp$e�\]`Lf a \ c]dIaTn `Lg a \�� c Q a \ n e�\ a eLg<p$VXUSfTp$USV a E�Z@QS`@p c eLQSe



g<eLQSp c]n `¥WSVX`LfTeLg a V�eL\�WSV c QSf c W c ` n e¥\ a eLg<p$VXUSfTp$USV aBa ^_eLQS`LgA|SUSe¥g�e n eLp$eLV1^ c QSe
|SUSemQS`meL£ c g<p$eLQieLVXVX`LV1eLg_eLQ nLc fTY a eLg<p$VXUSfTp$USV a :

��Qíp a \]eLgÚf a g�`Lg9EkeL\[VXeLp$V a g<` n eµ\ a VXe n eLg<p$h }Lc eLQ÷�rfTeLVX`L ¡EkWSeLVX`µ\]`Lg
USg<U a V c `Lg�QS`�p c eLQSeLQ�g<US� c f c eLQSp�e a QSfTYS` n e }Ja Q nLa eLQ�\ a VXe n :.��Q�`Lp$VX`Lg�f a g�`Lg9E
eL\ a QSfTYS` n e }La Q nLa WSUSe n eÉg<eLV aTn eLf�U aTn `
E
WSeLVX`�eL\)VXeLp$V a g<`�eLg?^�USZ a \]p$`�W a V a

eL\
RLUSg<p$` n em\]`Lg_USg<U a V c `Lg9:

��gÌWS`Lg c]} \]e c QSp$eLQSp a VÐfT\ a g c � c f a VÐ\ a g a WS\ c f a f c `LQSeLg n e¶VXe n fT`L^_`
§ \ c R aTnLa g a \ a QSfFYS` n e }La Q nLa ¨mfTU a Q n `�eLg<p$hëQÉVXeLg<p$V c QSR c]nLa g?WS`LV_\ a f a QSp c]nLaTn�n e
a QSfTYS` n e }La Q nLa nLc g<WS`LQ c]} \]e ` § \ c R aTnLa g a \ÄVXeLp$V a g<`L¨ûfTU a Q n ` eLg<p a g
a WS\ c f a f c `LQSeLg�g<`LQ�g<eLQLg c]} \]eLg a \NVXeLp$V a g<` n e�\ a VXe n eLQ�RLeLQSeLV a \&: - `LV{eLy]eL^_WS\]`
E
\ a gÚp$V a QSg<�&eLVXeLQSf c]a g n e a VXfTY c lS`LgÚg�`LQíp$zrW c f a ^_eLQSp$e a WS\ c f a f c `LQSeJgÚ\ c R aTnLa g a \
a QSfTYS` n e }La Q nLa : � a p$V a QSg<�&eLV1eLQSf c]aín e a VXfTY c lS`LgÂg<eÎWSUSe n e a fTeL\]eLV a V a \
c QSfTVXeL^_eLQSp a VMeL\ a QSfTYS` n e }La Q nLa ` nLc g<^ c QSU c VMeL\0VXeLp$V a g<`
E�WSeLVX` c QSfFVXeL^_eLQSp a VMeS\
a QSfTYS` n e }La Q nLa�nLa VXh�WSVX` }LaT} \]eL^_eLQSp$em^�eLy]`LVXeLg_VXeLg<US\]p aTn `Lg9:

�2g<U a \]^_eLQSp$e
E a \]`Lg�USg<U a V c `LgªQS`Lgª\]eLg c ^�WS`LVXp a fTUShIQSp$`±p$`L^ a Q \ a g
W a VXp$eLg n eÂUSQ a VXfTY c lS`�W a V a \]\]eLR a V<E;fT`LQÂp a \ n e�|SUSeÂeL\ a VXfTY c lS`�fT`L^_WS\]eLp$`
\]\]eLRLUSe n eLQSp$VX` n eÚUSQ a f a QSp c]nLaTnÚn eÚp c eL^_W�`
:Ã��\_fT`LQSp$V a V c `
E�\ a lS` d eLg=USQ a
a WS\ c f a f c]~ Q�\ c R aTnLaÚa \mVXeLp$V a g<`
:ì� a VX\]e a \ a lS` d�nLc R c p a \ c]dIaTnLaÚa �9�µo } WS`LV
g<eLRLUSQ n `÷^_hIg a QSfTYS` n e }La Q nLa QS`÷^�eLy]`LV a VXhíeL\ n eSg<eL^_WSe � ` n e÷\ a VXe n :
�!`L\ a ^_eLQSp$emUSQiVXeLp$V a g<` aTn eLfTU aTn `mZ[eLg<p aT} \]emY a VXhk�&eL\ c]dka \
USg<U a V c ` n emlS` d :

��g c ^_WS`LVXp a QSp$e a WSVXeLf c]a VA\]`Lg nLc �&eLVXeLQSp�eLgÛeL�$eLfTp$`LgÛ|SUSeveL\�VXeLp$V a g<`vZ�eS\
a QSfTYS` n e }La Q nLa p c eLQSeSQ?eLQ?\ a lSeL\]`Lf c]nLaTn�n e?\ a VXe n eLQ?RLeLQSeLV a \&:?�!`Lg USg<U a V c `Lg



g c eL^_WSVXe�WSeLVXf c]}Lc VXhIQÉp a QSp$`�\ a g a WL\ c f a f c `LQSeLg�\ c R aTnLa g a \ a QSfFYS` n e }La Q nLa Z�\ a g
a WS\ c f a f c `LQSeLg¸\ c R aTnLa g a \�VXeLp$V a g<`²f a USg aTnLa gBWS`LV VXe n eLg § \]eLQSp a g<¨L:v�NU a Q n `²\]`Lg
^_e nLc `Lg9Evp a \]eLgùfT`L^_` a U nLc ` Z nLa p$`Lg9E�g<`LQÁfT`L^ }Lc Q aTn `LgùeLQÁVXe n eLg n e
^_US\]p c ^�e nLc]a E n e } e�Y aT} eLVPV1eLp$V a g<`Lg }La y]`Lg@ZíeLg<p aT} \�eLg9E a g<z4fT`L^�` a QSfTYS` n e
}La Q nLa�aTn eLfTU aTn `
E�W a V a g a p c g<� a fTeLV a \]`Lg[USg<U a V c `Lg9:¥��eÉ�&`LVX^ a�c QSp$eLVXeLg a QSp$e
E�\ a

�3�7� n eL� c Q�e�eL\4p$sTV1^ c QS`�\ a p$eLQSf c]a eLQÂUSQ a VXe n fT`L^_`�eL\ c QSp�eLVXl a \]`�eLQSp$VXe�eL\
WSV c ^_eLV }Lc p�|SUSemeLQSp$V a Z[eL\
¢T\]p c ^_` }Lc p�|SUSemg a \]emeLQil a V c `Lg_eLg<p$hIQ nLa VXeLg9:

��g<p a�n eL� c Q c f c]~ Q²f a g c fT`L^ }Lc Q a \]`LgBeL�&eLfTp$`Lg n eL\ a QSfTYS` n e }La Q nLa Z n eL\
VXeLp$V a g<`
:@� c Q²eL^ }La VXRL`
E
\ a ^ a ZJ`LVXz a�n eL\�WSeLVXg<`LQ a \ n eÛ\ a VXe n l a R a ^_eLQSp$eÛUSg a

\]`Lg_p$sTVX^ c QS`Lg_VXeLp$V a g<`[Z[\ a p$eLQSf c]a�c Q nLc g<p c QSp a ^_eLQSp$e
:

��\ a QSfFYS` n e }La Q nLa p c eLQSeÛ` } l c]a ^_eLQSp$eÛUSQ¥eL�&eLfTp$`ÛeLQ²eL\�VXeLp$V a g<` n eÛ\ a

VXe n � a \�^�eLQS`LgifT`L^_`¸\�`¸WSeLVXf c]} eAeL\�USgqU a V c `
:B� c QAeS^ }La VXRL`
EJ\]`LgifT`L^_WS`LQSeLQSp$eLg
^_hIgBfTVXz]p c fT`Lg n eL\�VXeLp$V a g<` n eÛ\ a VXe n eLQ²RLeSQSeLV a \�QS` n eLWSeLQ n eLQ n eL\ a QSfTYS` n e
}La Q nLa :@�NU a \]|SU c eLV USgqU a V c `ÛeL£�WSeLV c ^_eLQSp a�n `LgBfT`L^_WS`LQSeLQSp$eLg n eÛ\�`LgBVXeLp$V a g<`Lg
n e�\ a VXe n :���g<p$`Lg�g<`JQPeL\�VXeLp$V a g<` n e�WSVX`JW a R a f c]~ Q n e�g<e � a \�eLQP\]`Lg�^_e nLc `Lg
�&z]g c fT`Lg/ZÚ\]`Lg/VXeLp$V a g<`Jg n e´WSVX`LfTeLg a ^ c eLQSp$`´QS` nLa \�eLQÙf aTnLa QS` n ` n e´\ a VXe n

� â9½bÔ&¼$×¡ðí`³¿<º��S¼$ÀI¿O ¡:ó�!`L\ a ^_eLQSp$eËUSQS` n eËeLg<p$`Lg n `LgªeL\�eL^_eLQSp�`Lgªg<e±WSUSe n e
a fTeL\]eLV a V n em^ a QSeLV a VXe a \ c g<p a :

��\)VXeLp$V a g<` n e�WSVX`LW a R a f c]~ QÉeLQÉUSQ a VXe n eLg[eLQÉfT`LQSg<eLfTUSeLQSf c]a eL\)Y�eLfTYS`
�&z]g c fT` |SUSe \ a eL\]eLfTp&V c f c]nLaTn E¥\ a \]U d E¥`·fTU a \]|SU c eLV³`Lp$V a �&`LVX^ aÅn e g<e � a \
eL\]eLfTp$VX`L^ a RLQSsTp c f a QS`vWSUSe n e=l c]a y a V�^_hIg²V1hIW c]n `=|SUSe=\ a lSeL\]`Lf c]nLaTn=n e=\ a \]U d
n eLg n e¥\ a �&USeLQSp�e¥Y a g<p a eL\ n eLg<p c QS`
:/��e¥YSeLfTYS`
E0eLQ�\ a ^ a ZJ`LVXz aBn e¥VXe n eLg9E0g c Q
c ^_WS`LVXp a V2\]`Lg{^_e nLc `Lg{�&z]g c fT`Lg9EF\ a g{g<e � a \]eLg{l cra y a Qm^_USfTYS`[^_hIg{\]eLQSp$`
E a \]VXe n e n `LV
n eÌG<%&� n eÐ\ a lSeL\]`Lf c]nLaTnÐn eÐ\ a \]U d : � a lSeL\]`Lf c]nLaTnÐn eÐ\ a \rU d eLgÎf a g c



eL£ a fTp a ^_eLQSp$ei�9H9H6E H9HJH?w c \ ~ ^_eLp$VX`Lg_WS`LV�g<eLRJUSQ n `
ET` a \]VXe n e n `LV n e � �9�6E HJH9H?WS`LV
g<eLRLUSQ n `
:?��g<p$`�g c RLQ c � c f a |SUSe�\ a ^ a ZJ`LVXz ain e�g<e � a \]eLg p$`L^ a Q a \]VXe n e n `LV n e � H
^ c \]\]`LQSsTg c ^ a g n ePg<eLRSUSQ n `P` � H.^ c fTVX`Lg<eLRSUSQ n `LgÉW a V a l c]a y a ViUSQ a ^ c \]\ a :´�2Q
^ c fTVX`Lg<eLRLUSQ n `
E aT} VXeSl c]aTn ` fT`L^_` qTg<eLR
EíeLg c RLU a \ a � % � HJH9H�rMs n e USQ
^ c \ c g<eLRLUSQ n `
:A�2Q�f c V1fTU c p$` n eÛG9E H9HJHB^ c \]\ a g n eA\ a VXRL`
ELp$eLQ n VXz a WS`JV;\]`Ap a QSp$`AULQ
VXeLp$V a g<` n eÁWSVX`LW a R a f c]~ Q n e G9E H9H9Hç£ � HtqTg<eLR

=
G<H6E H9HJHtqTg<eLR

=
G<H

^ c \ c g<eLRLUSQ n `Lg9ETfT`L^_`mg<em^_eLQSf c `LQ ~�a QSp$eLV c `LVX^_eLQSp$e
:

� aTnLa eLQiUSQ a VXe nmnLc gq^ c QSU c VXhkeL\!VXeLp$V a g<` n emWSVX`LW a R a f c]~ Q n e[g<e � a \ n e[\ a

�&USeLQSp�e a \ n eLg<p c QS`
EJQ c
a fTeLVXf a VXh eL\ n eLg<p c QS`
:¸��g<p a QS`¸eLgiUSQ a `LWSf c]~ QAl c]aT} \]e¸eLQ
\ a ^ a ZJ`LVXz a4n e?\]`Lg f a g�`Lg9: - `LVM\r`?p a QSp$`�E�eL\0¢FQ c fT`?fT`L^_WL`LQSeLQSp$e n eL\0VXeLp$V a g<` n e
\ a VXe n |SUSe²USQ¥WSVX`LlSeLe n `LV n e²gqeLVXl c f c ` n e¥VXe n WSUSe n e²^�eLy]`LV a V eLg¸eL\�VXeLp$V a g<`
n emWSVX`LfTeLg a ^ c eLQSp$`mQS` nLa \&:

�0`Lg�VXeLp$V a g<`Lg n eúWSVX`LfTeLg a ^ c eLQSp$`úQS` nLa \PeLQÏUSQ a VXe n EAeLQÏf a ^ }Lc `
E
n eLWSeLQ n eLQ n e n `LgB� a f�p$`LVXeLg98)\ a WSV c ^_eLV a lSeL\r`Lf c]nLaTn eLQ²RLeLQSeLV a \ n eL\�QS` n `
E
Z a

g<e a â9½bÔ&¼$×¡ðPfTeLQSp$V a \&E�¿<º��S¼$ÀI¿IE)YSU } E)U.`Lp$VX` nLc g<WS`Lg c p c lS`/eL£ ~ p c fT`
:í�!e/QSeLf�eLg c p a

^_USfTYS`�W a V a ^_`LlSeLV }Lc p$g n e�USQPWSU�eLVXp$` n ePeLQSp$V aTnLa¥a USQÛWSUSeLVXp�` n e�g a \ c]nLa E
c QSfT\]USg<`AfTU a Q n `AQS`AY a Z § p$VXhI� c fT`L¨�eLQ?eL\ c QSp�eSVXVXUSWSp$`LV<:A��\
g<eLRLUSQ n `�� a fTp$`LV;eLg4\ a

f a VXR a�n eL\�QS` n ` n eÉVXe n eLQBUSQBWSUSQSp$` n eLp$eLV1^ c Q aTn `
:¥��QSp$VXeÉ^_hIg[p$VXhI� c fT`ÉY a Z a E
^_hIg´\]eLQSp$`í`LWSeLV a VXhÙeL\iQS` n `
:ø��lSeLQSp$U a \r^_eLQSp$e
E�\ a `LWSeLV a f c]~ QíWSUSe n e }La y a V
QS`Lp aT} \]eL^_eLQSp$e n e´lSeL\]`Lf c]nLaTn E�ZÚg<e nLc fTe´|LUSe´eL\�QS` n `´eLg<p$h�fT`LQLRLeLg<p c `LQ aTn `
:
��g<p$`�g c RLQ c � c f ai} hIg c f a ^_eLQSp$e�|SUSe?eL\bQS` n ` n e�VXe n eLg<p$h{`LWSeLV a Q n `?�&USeLV ain e�g<USg
W a VXhI^_eLp$VX`Lg n e nLc g<e � `[eLQmp$sTVX^ c QS`Lg n e[VXeLp$V a g<`
:i� a WSVXeLg<eLQSf c]a ` a USg<eLQSf c]a n e
f a VXR a gÍWSUSe n eìY a fTeLVÄl a V c]a VÄeL\´VXeLp$V a g<` n eìeS£�p$VXeS^_` a eL£9p$VXeL^_`ì|SUSe
^ a Q c � c eLg<p a USQ a�a WS\ c f a f c]~ Qb:



IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/uhVuhVuhVuhVK^_Z]vMRwkcJMxcf[Z]f]`aPSZHPyZO`aRcPS\]dObeZ]f[m�Rcf]\]Rzi�f]kcl]R>{|i�f]kcl]dH\]Z[}ORcf]\]R^_Z]vMRwkcJMxcf[Z]f]`aPSZHPyZO`aRcPS\]dObeZ]f[m�Rcf]\]Rzi�f]kcl]R>{|i�f]kcl]dH\]Z[}ORcf]\]R^_Z]vMRwkcJMxcf[Z]f]`aPSZHPyZO`aRcPS\]dObeZ]f[m�Rcf]\]Rzi�f]kcl]R>{|i�f]kcl]dH\]Z[}ORcf]\]R^_Z]vMRwkcJMxcf[Z]f]`aPSZHPyZO`aRcPS\]dObeZ]f[m�Rcf]\]Rzi�f]kcl]R>{|i�f]kcl]dH\]Z[}ORcf]\]R

� a � c RLUSV a ��^�USeLg<p$V a \ a VXeL\ a f c]~ QmeLQSp$VXe[p$` n `Lg{\]`Lg{fT`LQSfTeLWSp$`Lg nLc g<fFUSp c]n `Lg
Y a g<p a[a YL`LV a :B( a Q nLa?a QSfTY a eLg n eL� c Q c]nLa fT`L^_`¸USQAg<`LWS`LVXp$e¸W a V a \ a f a W a f c]nLaTn
n eÛ^_US\]p c ^_e nSc]a�c QSp$eLV a fTp c l a :@��g<p a WS`LVXf c]~ Q c QSp$eLV a fTp c l a�n eLWSeLQ n e n eÛVXeLp$V a g<`Lg
eLg<p aT} \]eLg¸Z }La y]`Lg a p$V a lSsTg n e²\ a VXe n :v��\�VxeLp$V a g<`
EbeLQ¥f a ^ }Lc `
E n eLWSeLQ n e n eL\
VXeLp$V a g<` n eÚWSVX`LW a R a f c]~ Q´Z n eÚ\ a lSeL\]`Lf c]nLaTnÚn eÚWSVX`LfTeLg a ^ c eLQSp$`´QS` nLa \&:Ã��\
a QSfTYS` n e }La Q nLa�n eSWSeLQ n e n eÊ\ a lSeL\]`Lf c]nLaTn g<`LWS`LVXp aTn `ÊWS`LVª\]`Lg³^_e nLc `Lg
nLc g<WS`LQ c]} \]eLg9:



� : K� : K� : K� : K?(( ((NVXe�l�e4' c gIp�`LV c�a�n e4\ a gk��`S^�U�Q c f a f c `LQFeSgVXe�l�e4' c gIp�`LV c�a�n e4\ a gk��`S^�U�Q c f a f c `LQFeSgVXe�l�e4' c gIp�`LV c�a�n e4\ a gk��`S^�U�Q c f a f c `LQFeSgVXe�l�e4' c gIp�`LV c�a�n e4\ a gk��`S^�U�Q c f a f c `LQFeSg

 
 � a � c RLUSV a ��^_U�eLg<p$V a USQ a l c g<p a4n e?\ a Y c g<p$`LV c]a4n e?\ a fT`L^_USQ c f a f c]~ Q a \]`
\ a VXRL` n eí\ a g nLc ^_eLQSg c `LQSeLg n eífT` nLc � c f a f c]~ Q a QShI\]`LR a lSeLVXg<USg´fT` nLc � c f a f c]~ Q
nLc R c p a \
Z[YS`LV a V c `mg c QSfFV ~ Q c fT`mlSeLVXg<USg_YS`LV a V c ` a g c QSfTV ~ Q c fF`
:

�!e�eLg<p c ^ a |SUSe�\ a fT`J^_USQ c f a f c]~ QPYSUS^ a Q a WS`LVm^_e nLc ` n eL\�Y aT} \ a²c Q c f c]~

Y a fTe�^_hIg n e�K9H6E HJH9H a � `Lg9: o ��\ a g<USQSp$`�fT`JQÉUSg a V_\]eLQSRLU a y]eLg?fT`L^_WS\]eLy]`Lg?W a V a

\ a g4fT`L^_USQ c f a f c `LQSeLg4eSg4|SUSeAp a QSp$`AeL\beL^ c g<`LV;fT`L^_`AeL\
VXeLf�eLWSp$`LV n e } eLQ�Y aT} \ a V
�r`íg<eLV�f a W a fTeLg n eíp$V aTn USf c VX �eL\i^ c gq^_`í\]eLQSRLU a y]e p ��g<p$eífT`LQSfFeLWSp$`íeLg´eL\
^ c g<^_`mW a V a p$` n `Lg_\r`Lg{WSVX`Lp$`LfF`L\]`Lg n emlS` d Z nLa p$`Lg9:

�!eÏY a QÊeLQSfT`LQSp$V aTn ` c ^_hIRLeLQSeLgÑRLVXhë� c f a gÑeLQÊf a lSeLVXQ a g n eÊ^_hIg n e
G<H6E H9HJH a � `Lg n e a QSp c R�~Te nLaTn :û� a g�RLVXhI� c f a gªeL\ c ^ c Q a VX`LQË\ a Q�eLfTeLg c]nLaTnËn e
p$V aTn USf c V²\]eLQSRLU a y]eLg9E2WSeLVX`ªeLg<p aT}La Q�\ c ^ c p aTnSa g�eLQ�VXeL\ a f c]~ Q a \]`Jg nLa p$`Lg�|SUSe
WS` n VXz a Q�g<eLV²fT`L^_USQ c f aTn `Lg�� a ^_eLQS`Lgv|SUSe�USg<p$e n fTVXe a eLQ�eL\ a £ c `L^ a § USQ a
c ^ a RLeLQil a \]em^_hIg_|SUSe[^ c \
W a \ aT} V a g<¨L:  P�!emY a QieLQSfT`LQSp$V aTn `mVXeLR c g<p&VX`Lg_eLg<fTV c p$`Lg
n eª^_hIg n eÂK6E H9H9H a � `Lg n eÂe nLaTn : "0c Q a \�^_eLQSp$e
E�\]`Lg@YS`L^ } V1eLg�p$USl c eLVX`LQª\ a

Y aT}Lc \ c]nLaTn�n e�VXeLR c g<p$V a V nLa p$`Lg�Z.eLQSl c]a VX\]`Lg a RLV a Q n eLg nLc g<p a QSf c]a g9: - eLVX`�eLg<`
p$`L^ ~ p c eL^_WS`
:

�0`LgÉeLy]sTVXf c p$`LgÉQS`Pp$eLQSz a QÛg a p$sT\ c p$eLgÉW a V a V a g�p$VXe a Vi\]`LgÉ^_`Ll c ^ c eLQSp$`Lg n e
p$VX`LW a g¥Y a fTe�G9E H9H9H a � `Lg9:í��g<z2|SUSe
E�^ c eLQSp�V a g¥|SUSe/^�USfTYS`Lg c QSlSeLQSp$`Lg¥Q a fTeLQ



WS`LV¥QSeLfTeLg c]nLaTn E2\]`LgvRLV c eLRL`Lgvf a ^ }Lc]a VX`LQÚ\ a gvfT`L^_USQ c f a f c `LQSeLg nLc R c p a \]eLgvWS`LV
fT`L^_USQ c f a f c `LQSeLg ~ WSp c f a g9:

� a g fT`L^_USQ c f a f c `LQLeLg ~ WSp c f a g nLc R c p a \]eLg n e \ a VXR a nLc g<p a QSf c]a

fT`L^_eLQ dIa VX`LQ a QSp$eLg n eL\�Q a f c ^ c eLQSp$` n e.�NV c g<p$`.fTU a Q n `.\]`Lg a QSp c RLUS`Lg�RLV c eLRL`Lg
USg a VX`LQ±fT`L^_USQ c f a f c `JQSeLg nLc R c p a \]eLgÂZ ~ WSp c f a gÂW a V a p$V a QSg<^ c p c V c QS�&`LVX^ a f c]~ Q
USg a Q n `m\ a fT`L\r`Lf a f cr~ Q n e a QSp$`LVXfTY a g_eLQip$`LVXVxeLg n emeLg<p a f c `LQSeLg n emp�V a QSg<^ c g c]~ Qb:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/�hV�hV�hV�hVK��dO�#NQf]JMkcRwkcJMxcf[\]Z[�-Rc`adObe��^_NQZ]\OR>\]ZHvMR>^_Z]Z]f]kcRcPSf]RwkcJMxcf]���dO�#NQf]JMkcRwkcJMxcf[\]Z[�-Rc`adObe��^_NQZ]\OR>\]ZHvMR>^_Z]Z]f]kcRcPSf]RwkcJMxcf]���dO�#NQf]JMkcRwkcJMxcf[\]Z[�-Rc`adObe��^_NQZ]\OR>\]ZHvMR>^_Z]Z]f]kcRcPSf]RwkcJMxcf]���dO�#NQf]JMkcRwkcJMxcf[\]Z[�-Rc`adObe��^_NQZ]\OR>\]ZHvMR>^_Z]Z]f]kcRcPSf]RwkcJMxcf]�



�0`LgÉRLV c eLRJ`LgÉZ�VX`L^ a QS`LgÉQS`Lg a ZJU nLa VX`LQ a WSVXeLW a V a VXQS`Lg�W a V a ��`LVX^ a g
p a V n z a g n e¸fT`L^_USQ c f a f c]~ Q n e nLa p$`Lg a \�WS`LWSUS\ a V c]dIa V�\]`Lg a QSUSQSf c `LgieJQAWS¢ } \ c fT`¸Z
\]`Lg nLc g<fTUSVXg<`Lg_|SUSemg c Vxl c eLVX`LQifT`L^_`meLy]eL^_WS\]`Jg n e nLc �&USg c]~ Q n emfT`L^�USQ c f a f c `LQSeLg9E
a g<z
fT`L^_`[fT`L^_USQ c f a f cr~ Q c Q nLc l c]n U a \
eLQi�&`LVX`Lg_Z n e }La p$eLg9:

�2USeLg<p$VX`Lg a QSfTeLg<p$VX`Lg�QS`Lg÷eLQSg<e � a VX`LQ }Lc eLQúÜÑ^ c eLQSp$V a g÷|SUSe a \]`Lg
RLV c eLRL`LgÙ\]eLgÙp$`L^ ~ G<H9H9H a � `Lg c V n e�fT`L^�USQ c f a f c `LQSeLg a QShI\]`LR a g aÚ~ WSp c f a g9E
QSUSeLg<p$VX`Lg_RLV c eLRL`Lg n eL\
g c RL\]`�G<H?Y c f c eLVX`LQi\r`[^ c g<^_`meLQÉG<H a � `Lg9:

��Q \]`Lg g c RL\]`Lg u��7�3�ìZ u��7���3�+EÊ\ a p�eS\]eLRLV a �&z a ~ WSp c f a g<e USg ~

eL£�p$eLQSg c l a ^�eLQSp$e@eLQv��USVX`LW a :Ä�4hIg.p a V n e
E�� a ^_USeL\ " :�(M:7�4`LVXg�e c QSlSeLQSp ~ \ a

p$eL\]eLRLV a �&z a eL\]sTfTp$V c f a eLQ � �J�9�6E�^ a VXf a Q n `v\]` c QSlSeLQSp aTn `�USQvWS`LfF`�^_hIgPp a V n e
WS`LV{��:!� a VXfF`LQ c :�� a g�fT`L^_USQ c f a f c `LQSeLg a QShI\]`LR a g�WS`LV{eL^ c g c `LQSeLg�V aTnLc]a \]eLg n e
g<e � a \]eLg n e a U nLc `/g c RLU c eLVX`LQ a � c Q a \]eLg n eL\�g c RL\]`/u��3u�Z=WSV c QSf c W c `Lg n eL\2g c RL\]`
u�u�:Â��g<p a p$eLfTQS`L\]`LRLz a �&USe�p a ^ }Lc sTQ a WS\ c f aTnLa²a \ a fT`L^_USQ c f a f c]~ Q a QShI\]`LR a²n e
lS` d eLQieL\
^ c g<^_`m^ a VXfT` n emp c eL^_WS`
:

� a eL^ c g c]~ Q n e?g<e � a \ n e�p�eL\]eLl c g c]~ Q?gqe�lS`L\]l c]~ fT`L^_eLVXf c]a \]^_eLQSp$e?l c�aT} \]e a

� c Q a \]eLg n e[\]`Lg � �J�9H9g9: �0USeLRL`
EFeLQm\]`Lg � �9K9HJg9EF\ a fT`LQLlSeLVXg c]~ Q n e[lS` d�a QShI\]`LR a a

g<e � a \]eLg nLc R c p a \]eLg{eLQm\ a *1eLV a VX|SUSz a � c R c p a \ - \reLg c QSfTVX`LQ c f a � - '��;EFWS`JV2g<USg{g c RL\ a g
eLQ c QSRL\]sTg< �fT`L^_eLQ dI~Ba Y a fTeLV USg<` n eL\�f aT} \�e aTn ` c QSg<p a \ aTn `²eLQ¥RLV a Q n eLg¸hIVXe a g
^_eLp$VX`LWS`L\ c p a Q a g9:Ì��g<p$`ª�&USeªgqeLRLU c]n `ªWS`LV²\ aÙc QSlSeLQSf c]~ Q n eL\ c QSp$eSVXf a ^ }Lc ` n e
W a |SUSeLp$eLg n e c QS�&`LV1^ a f c]~ QAfT`L^_`¸USQ a V a ^ a?n e¸\ a[c QSlSeLg<p c R a f c]~ Q n eLQSp$VX` n e¸\ a g
VXe n eLg¸gqeLRLUSV a g n e²fT`L^_USQ c f a f c]~ Q¥^ c \ c p a V<:=� a p$V a QSg<^ c g c]~ Q n e¥� c�} V aÉ~ WSp c f a Z



eL\@fT`LQSfTeLWSp$` n eùp$V a QSg<^ c g c]~ Q nLc R c p a \@g c Q�fTV ~ Q c f a �&USeLVX`LQ c QSp$V1` n USf c]nLa g a

WSV c QSf c W c `Lg n em\]`Lg � �9�JH9g9:
� a p$V a QSg<^ c g c]~ Q a QShI\r`LR a¸n e�lS` d p$USlS`�USQ } VXeLlSe�VXeLQ a f c ^ c eLQSp$`�eLQ�\]`Lg

� �9�JH9g a \bUSg a V�\ ai}La Q nLain e�USQ?g<`L\]`�\ aTn `²�r�!�!(MESWS`LV�g<USg g c RL\ a g eLQ c QSRL\]sTg< ¡:?��\
^_` n ` n eÉp$V a QSg<�$eLVXeLQSf c]a�a g c QSfTV ~ Q c fT`.�r���7�BE
WS`LV�g<USg[g c RL\ a g[eLQ c QSRL\]sTg< 2^_`Ll c]~

eLQSp$`LQSfTeLgÃeL\�fTz]VXfTUS\]` n e·\ a p$eLfTQS`L\]`LRLz aàn e·VXeLRLV1eLg<` a \ n `L^ c Q c ` n e·\ a

fT`L^_USQ c f a f c]~ Q a g c QSfTV ~ Q c f a :

� a g c RLU c eLQSp$e¥RLV a Q�lSULeL\]p a eLQ�\ a p$eLfTQL`L\]`LRJz a eL^_eLVXRLeLQSp$e¥eLgA\ a � c l c g c]~ Q
�4¢T\]p c WS\]e n em�0`LQLR c p$U nmn em`LQ nLa �r>A���BETWL`LV�g�USg_g c RL\ a g_eLQ c QSRL\rsTg< NZ?\ a � c l c g c]~ Q
�4¢T\]p c WS\]e n e �0`LQSR c p$U n n e `LQ nLa ��eLQSg a �r��>A���4 ¡Ev|SUSe eLg a QShI\]`LR a Z
a g c QSfTV ~ Q c f a ZúUSg a fT`L\]`LVXeLg n eÏ\]U d W a V a eL£�p�eLQ n eLVªeL\ a QSfTY�` n e }La Q nLa
nLc g<WS`LQ c]} \]e n emUSQ a � c]} V a�~ WSp c f a g c ^_WS\]e a ¼$ÀI¿X¾TõLÔ&¼$â7WS`LV�g<eLRLUSQ n `
: � a lSeL\]`Lf c]nLaTn

�rp$V a QSg<�&eLVXeLQSf c]a   n eËf�`L^_USQ c f a f c]~ QËY a�a US^_eLQSp aTn `±RLeL`L^_sTp$V c f a ^�eLQSp$e±eLQµeL\
p c eL^_WS` a p$V a lSsTg n emf aTnLa USQS` n emeLg<p a g_� a g<eLg_eLlS`L\]USp c l a g n em\ a p$eLfTQS`L\]`LRJz a :

��g<p a QS`ÚeLgv\ a�a Q a \]`JRLz a WSeLVX�&eLfTp a Ü.\ a VXULe nLa R c V a USQ a g=lSeLfTeLg=^ a g
VXhIW c]n `.|SUSe.`Lp$V a g9: - `LV[eLy]eL^_WS\]`
E a fTp$U a \]^{eLQSp$e.QS`Lg�^_`LlSeL^_`Lg n eL\��4` n ` n e
�7V a QSg<�&eLVXeLQSf c]a ��g c QSf�V ~ Q c f a E�USQ a p$eLfTQS`L\]`LRJz a´nLc R c p a \ a g c QSfTV ~ Q c f a E�p$` nLa USQ a

lSUSeL\]p a Y a f c]a \ a � c l c g c]~ QÂ�4¢T\]p c WS\]e n e��0`LQSR c p$U n�n eÂ��Q nLa E;USQ a p$eLfTQS`L\]`LRLz a
a QShI\]`LR a a g c QSfTV ~ Q c f a :

� a ^ c \ c f c]a Y a g c]n `?USQ[USg<U a V c `?fT\ a lSe n e?\ a g�VXe n eLg n e?fT`L^_USQ c f a f c�~ Q n e
nLa p$`Lg a p$V a lSsTg n eÊ\ a Y c g<p$`LV c]a E�Zú\ a ^ a ZJ`LVXz a÷n eÏ\]`Lg c QSlSeSQSp$`LgÑ�&USeLVX`LQ
n eLg<fTU }Lc eLVXp$`LgªZ n eLg a VXVX`L\]\ aTn `LgªW a V a VXeLg<`L\rlSeLV=QSeLfTeLg c�nLaTn eLg�^ c \ c p a VXeLg9:û�
\
p$eL\]sTRLV a �&`��&USe�g c RLQ c � c f a p c lS` a \ a g?�&USeLV dIa g n e�\ a �2Q c]~ QÉeLQÉ\ a RLUSeLVXV a f c l c \&E
eLQ



n `LQ n eÅ\ a gÄfT`L^_USQ c f a f c `LQSeLg a \ c QSg<p a QSp$e n eÃU }Lc f a f c `LQSeLgÄZÅp a ^ a � `Lg n e
eLy]sTVXf c p$`Lg a \]`í\ a VXRL` n eíp$` n `�eL\if a ^_WS` nLaT}La Q�USQ a lSeLQSp a y aÚnLc g<p c QSp c l a�a \
�2`LVXp$e
: �4USfTYS`LgÄWSVX`LfTeLg aTn `LVXeLg n e nLa p$`SgÄZàg c g<p�eL^ a gÄfT`L^_W�USp a f c `LQ a \]eLg
p$eL^_WSV a QS`Lg÷�&U�eLVX`LQ n eLg a VXVX`L\]\ aTn `Lg n USV a QSp�eÃ\ a �
eLRLUSQ nLa ��USeLV1V a �4USQ nLc]a \&E
fTU a Q n `÷\ aÎc QSp$eLRLV a f cr~ Q n e÷g c g<p$eS^ a gËeLV a eLy]eLfTUSp aTnLa WS`LV´QSeLfTeLg c]nLaTn W a V a

VXe n USf c V�\ a fT`L^_WS\]eLy c]nLaTn :

��eLg<WSUSsTg n eà\ a �!eLRSUSQ nLa ��USeLVXV a �4USQ nLc�a \&EÉg<eàQSeLfTeLg c p ~ USQ a VXe n
c QSp$eLVXfT`LQSeLfTp aTnLamn eAfT`S^_USQ c f a f c `LQSeLg4W a V a fT`LQSp$VX`L\ a V;\]`Lg4fTeLQSp$VX`Lg n eAfT`LQSp$VX`L\
Z
fT`L^ a Q n `
E;\]`Lg´g c g<p$eL^ a g n e�g<eLQSg<`LVXeLgÙZ a VX^ a g9E;\ a gÙVXe n eLg n e�lS` d E;Zí\ a g
fT`L^_WSUSp aTn `LV a g=|SUSeÚfF`LVXVXz a Q´eLg<p$`Lg=g c g<p$eL^ a g9:Ã��g<p$`Ú�&USeÚeL\_WSV c QSf c W c ` n eÚ\ a
a VX|SU c p$eLfTp$USV a¥n ePp$eL\]eLf�`L^_USQ c f a f c `LQSeLg n eL\���eLW a VXp a ^_eLQSp$` n e���eS�$eLQSg a �r�����;E
WS`LV�g<USg_g c RL\ a g{eLQ c QSRL\rsTg<  n em\]`Lg_��g<p aTn `Lg_�MQ c]n `Lg9:

��\bg c RLU c eLQSp$e?^ a ZJ`LV a l a QSfTe n eL\b�����=�&USe?eS\beLg<p aT} \]eLf c ^ c eLQSp$` n e?\ a VXe n
n e?\ a4a RLeLQSf c]a4n e?WSVX`JZJeLfTp$`Lg n e c QSlSeLg<p c R a f c]~ Q a l a Q dIaTnLa Eqü���ýSü�Õ��F�Jÿ
WS`LV�g<USg
g c RL\ a g?eLQ c QSRL\rsTg9:Û� a ü���ýSü�Õ��F�É�&USe�eLg<p aT} \�eLf c]nLa eLQ � �9� � fT`L^_`�\ a WSV c ^_eLV a

VXe nÑn e c QSp$eLVXf a ^ }Lc ` n eÑW a |SUSeLp$eLg n e c QS�&`LVX^ a f c]~ Qb: ��g<p a VXe nÑn e nLa p$`Lg
fT`LQSeLfTp ~ \]`Lf a \ c]nLaTn eLgBf c l c \]eLgBZP^ c \ c p a VXeLg9E
fT`L^_`Ûp a ^ }Lc sTQ²USQ c lSeLVXg c]nLaTn eLg9:@��Q
� �9�J�6EJUSQ a ^ a ZJ`LVXz a[n e¸USg<U a V c `Lg n eiü���ýSü;Õ��F�bE c QSfT\]USZJeLQ n `¸fT`LQSp c QSRLeLQSp$eLg n e
\]`Lg¸fTz]VXfTUS\]`LgBW a f c � c fT`ÛZÛeLUSVX`LWSeL`
Eb�&USeLVX`LQ¥g<eLW a V aTn `Lg¸W a V a �&`LVX^ a V \ a 	�e n²n e
� a p$`Lg n eÚ��eL�&eLQSg a �r�����{E�WL`LV�g<USg=g c RL\ a gveLQ c QSRL\]eLg< �Ü.p a ^ }Lc sTQ´fT`LQS`Jf c]nLa

fT`L^_`( 4Æ'�0Õ��F�b:¯��\]RLUSQ a gÙ\]`Lf a \ c]nLaTn eLgÙeLQÂ\]`LgÙ��g<p aTn `LgÙ�2Q c]n `LgÙZí��USVX`LW a

WSeLVX^ a QSeLf c eLVX`LQ�fT`LQPü���ýSü�Õ��F�bE�ZÙeLg<p$hIQ a YS`LV a eLQS\ aTdIaTnLa g�fF`LQ@\ a Æ3Çb¼$ÀI¿XÇbÀL¼
Òbü���ýSü�ÿ |SUSe fT`LQLeLfTp a a ^_USfTY a g USQ c lSeLVXg c]nLaTn eLg Z VXe n eLg n e
p$eL\]eLfT`L^_USQ c f a f c]~ QÄQ a f c `LQ a \&: � a ü���ýSü�Õj�F�Ä`LV c R c Q a \��&USeÄfT\ a USg<USV aTnLa eLQ



� �9�JH6:Â�4USfTYS`Lg n e.\�`Lg a l a QSfTeLg�eLQ�\ a g�fT`L^_USQ c f a f c `LQSeLg�WS`LV[fT`L^_WSUSp aTn `LV a E
c QSfT\]USZJeLQ n `[\]`Lg{WSVX`Lp$`JfT`L\]`Lg nLc VXeLfTf c `LQ a \]eLg{Z n e[VXe n EFY a Qmg c]n ` n eLg a VXVX`L\]\ aTn `Lg a

p$V a lSsTg n em\ a eL£�WSeLV c eLQSf c]a eLQi\ a Æ3Çb¼$ÀI¿XÇbÀL¼JZ[WLVX`LZJeLfTp$`Lg_VXeL\ a f c `LQ aTn `Jg9:

��\�eL£�WS\]`Lg c lS`/fTVXeLf c ^ c eLQSp$` n e.\ a Æ3Çb¼$ÀI¿XÇbÀL¼�Y a `JfTUSVXV c]n `.eLQ�fT`LQSyrUSQSf c]~ Q
fT`LQveL\;eL£�WS\]`Lg c lL`�fTVxeLf c ^ c eLQSp$`�eLQv\]`LgPVXeL|SUSeLV c ^ c eLQSp$`Lg n e }La Q nLa.a QSfTY a/n e
fT`LQSg<US^ c]n `LVXeLg_Z[fT`LVXWS`LV a f c `LQSeLg9:

��g{fTUSV c `Lg<`[QS`Lp a VM|SUSe[eLg<p$`Lg n `Lg{VXeL|SUSeLV c ^ c eLQSp$`Lg{Ü n e[fT`LQSg<US^ c]n `LVXeLg{Z
n e�fT`LVXWS`LV a f c `LQSeLg Ü{p c eLQ n eLQ a VXe }La g a VXg<e�U�QS` a \
`Lp$VX`
:�' a g<p a Y a fTe�WS`LfT`�ES\ a g
fT`LQSeL£ c `LQSeLg n e�^ a VXf aTn ` n e¥KJ�Ûo } WS`LV�g<eLRLUSQ n `¥WS`LV�W a VXp$e n eL\�fT`LQSg<US^ c]n `SV
QS`/WL` n z a Q.fF`L^_WSeLp c V?fT`LQ.\ a g²lSeL\]`Lf c]nLaTn eLg²���!� n e/\ a g¥fT`LVXWL`LV a f c `LQSeLg9:í�0`Lg
g<eLVXl c f c `Lg�WS`LV�f aT} \]e?Z�u����!� a \0fF`LQSg<US^ c]n `LVMg<`LQ a YS`LV a ^_hIg�eLQSfT`JQSp$V aTn `Lg�WS`LV
n `L|SU c eLV=|SUSe±fT`LQSeL£ c `LQSeLgªfT`LVXWS`LV a p c l a g n e c RLU a \?lSeL\]`Lf c]nLaTn E_Z n e±YSeLfTYS`
E
^_USfTY a gÅfT`LVXWS`LV a f c `LQLeLgÅeLg<p$hIQ·eLl a \]U a Q n `·eLg<p a g n `LgÅp$eLfTQS`L\]`LRLz a gÅfT`L^_`
a \]p$eLVXQ a p c l a g a \ a fTfTeLg<` n e=\]z]QSe a g¥WSV c l aTnLa g²Z p$V a QSg<^ c g c]~ Q n e.eLg<p$VXUSfTp$USV a g9:
- eLVX`�lSeLVXeL^_`Lg�^_hIg�p a V n e�|SUSe�eL\ a fTfTeLg<` n eL\NfT`LQSg<US^ c]n `LV{eLg�^�USZ nLc �$eLVXeLQSp�e
|SUSemeL\
p$V a QSg<WS`LVXp$emfT`LVxWS`LV a p c lS`
:

��\ c QSp$eLVXf a ^ }Lc ` n e.W a |SUSeLp$eLg n e c Q��&`LVX^ a f c]~ Q�p c eLQSe.g<U�W a VXp$e.eSQ�eLg<p a

eLlS`L\]USf c]~ Qb:¶��\ c QSRLVXeLg<` a \ a gÚVXe n eLg }La g aTnLa g´eLQ�YS`Lg<p$gË� a QS� c p$V c `LQSeLg< �WS`LV
^_e nLc ` n eAp$eLV1^ c Q a \]eLg4\]`Lf a \]eLgiZBVXeL^_`Lp a giWSV1` n USy]`¸|SUSeAeLg<p a gieLlS`L\�USf c `LQ a V a Q a

p$V a lSsTg n eL\
USg<` n eAVXe n eLg4WSV c l aTnLa g4Z¸^_hIg4p a V n eAg<eLVXl c f c `Lg n e c QSp�eLVXf a ^ }Lc ` n e
W a |SUSeLp$eLg n e c QS�&`LV1^ a f c]~ Qb: ��\AeLy]eL^_WS\]`ÎWSV c ^ a V c `³eLg�\ a ��VX|SU c p$eLfTp$USV aµn e
	�e n eLg n eÏ� c gqp$eL^ a gú�r�!����E�WS`LVÂg<USgÑg c RL\ a gÑeLQ c QSRL\]sTg<  n eÏ�3(N�B: ��g<p a
a VX|SU c p$eLfTp$USV a WSVX`LlSeLeP\ a WS\ a p a �&`LVX^ a�a ^_USfTY a gÉp$eLVX^ c Q a \]eLgÉQS` c QLp$eL\ c RLeLQSp$eLgÉZ
eLg<p a f c `LQSeLg n eÄp$V aT}La y]`ÐW a V a fT`L^_USQ c f a VXg�eÐfT`LQÄUSQÄYS`Lg<p/`Ðf�`L^_WSUSp aTn `LV a



fTeLQSp$V a \ c QSp$eL\ c RLeLQSp$e¥eSQ¥�&`LVX^ a y]eLVXhIVX|SU c f a E0` n e²eLg<p$V1eL\]\ a :v��g<p a y]eLV a VX|SUSz a �&USe
n eLg a VXVX`L\]\ aTnLa WS`LV n `Lg�V aTd `LQSeLg98

• 
	�eLfT`L\]eLfTp a V c QSp$eL\ c RLeLQSf c]a f a V a eLQÛeL\7YL`Lg<p�Z�WSeLVX^ c p c V a \ a gÉp$eLVX^ c Q a \]eLg
p$eLQSeLVËUSQÅWS`LfT` n e c QSp$eL\ c RLeLQSf c]a VXeLg c]n eLQSp�eà�&USeàeL\ }La ��ü;Õ�fTeÅ^_hIg
eL�&eLfTp c lS`meLQiVXeL\ a f c]~ Q a fT`Lg<p$`
:

• 
� a g c QSg<p a \ a f c `LQSeLg n e?p$V a QSg<^ c g c]~ Q[|SUSe?WS` n VXz a Q[g<eLVMfT`L^_W a VXp c]nLa g
eLQ�eL\�WSUSQSp$` n e a fTfTeLg<`
E0fT`L^_`¥fT`LQ�f c VXfTU c p&`Lg n e¥l a V c `LgAWSUSQSp$`Lg9E
�&USeLVX`LQ�^�USfTYS`Lg´^_hIg´eL�&eLfTp c lS`Lg´eLQ�V1eL\ a f c]~ Q a fT`Lg<p$`í|SUSeí\]`Lg
f c VXfTU c p$`Lg n emWSUSQSp$` a WSUSQSp$`mW a V a f aTnLa g c p c `�:

�4hIgÙp a V n e
E;eL\ a fTfTeLg<` a�c QSp$eLVXf a ^ }Lc ` n e�W a |SUSeLp$eLg n e c QS�&`LV1^ a f c]~ Q
Y aT}Lc \ c p ~Âc QSfT\]USg<` nLc �&eSVXeLQSf c]a g�^_hIg�RLV a Q n eSg9E�Y a g<p a eL\[WSUSQSp$`ËeLQµeL\[|SUSeËeS\
fT\ c eLQSp$e
�Fg<eLVXl c�n `LV nLc g<p�V c]} USz a W a p$VX`LQSeLg n e/p$VXhI� c fT`/fTVXe aTn `Lg¥WS`LV?fF`L^_WSUSp aTn `LV a

|SUSe n eLg<p$VXU�ZJeLVX`LQ eS\ nLc g<e � ` n e p$`LWS`L\r`LRLz a y]eLVXhIVX|SU c f a Z VXeL|SU c V c eLVX`LQ
a VX|SU c p$eLfTp$USV a g nLc g<p$V c]} U c]nLa gàeLQSp$VXeL\ aTdIaTnLa g9: ��\ n V c lSeLV÷WSV c ^ a V c `¯W a V a \ a

fT`L^_WSUSp a f c]~ Q nLc g<p$V c]} U c]nLa ZveLg<p$`Lg²f a ^ }Lc `Lg¥�&USe=\ a �Fü�Õ�:Ë� a g��Fü�Õ�eLV a Q.eL\
g c RLU c eLQSp$e=^ a ZJ`LV n eLg a VXVX`L\]\]`veLQ=eL\ a ^ }Lc eLQ�p$e n e=VXe n eLg n evfT`L^�USQ c f a f c `LQSeLg
WS`LV�fT`L^_WSUSp aTn `LV a E9fT`JQA\ a \]\]eLR aTnLa[n e2�7¼�ðbÀI¿XÇbÀL¼0WSVX` n USf c]n `¸WS`LV�u�eLVX`L£�EJ�����ve
�3QSp$eL\
eLQ � �J�9�6:

��ºIåbÀIÇB¿XÔ]ÇSÞ n `L^ c Q ~ eS\ a ^ }Lc eLQSp$eB�3(N�ÐZ�\ a �7¼�ðbÀI¿XÇbÀL¼ n `L^ c Q ~ \ a ^ a ZJ`LV
W a VXp$e n eL\µVXeLg<p$`
: '�`LZ�E��7¼�ðbÀI¿XÇbÀL¼ÂeLgìfT\ a V a ^_eLQSp$eûeL\µeLgqp$hIQ nLa V���ü;Õ
WSVXe n `L^ c Q a QSp$e
:Ï� ava VX|SU c p$eLfTp$USV avn e´fT\ c eLQSp$e
�Fg<eLVXl c�n `LV�ZÚeL\�WSVX`JfTeLg a ^ c eLQSp$`



nLc g<p$V c]} U c]n ` a p$V a lSsTg n e.\ a g���ü;Õ�E��4����Z³ôNü�ÕÎ^ a VXf ~ eL\�WSV c QSf c W c ` n e.\ a g
fT`L^_USQ c f a f c `LQSeLg_^_` n eLVXQ a g n e nLa p$`Lg9:

��g<p$`É� c Q a \ c]dIa eL\�fTUSVXg<`Bg<` } VXeÉ\ a § ' c g<p$`LV c]a�n eÉ� a p$`Lg � H � ¨L:���YS`LV a QS`Lg
^_`LlSeL^_`Lg a \ a Y c g<p$`LV c]a�n e nLa p$`Lg_^_hIg_VXeLf c eLQSp$emfT`L^_eLQ dIa Q n `meLQi\]`Lg � �9�9H9g9:

� : �m��Q a ' c gqp�`SV c]a V1e�f c eSQ�p$e n ei\ a gkf�`S^�U�Q c f a f c `LQFeSg n e n�a p�`Lg� : �m��Q a ' c gqp�`SV c]a V1e�f c eSQ�p$e n ei\ a gkf�`S^�U�Q c f a f c `LQFeSg n e n�a p�`Lg� : �m��Q a ' c gqp�`SV c]a V1e�f c eSQ�p$e n ei\ a gkf�`S^�U�Q c f a f c `LQFeSg n e n�a p�`Lg� : �m��Q a ' c gqp�`SV c]a V1e�f c eSQ�p$e n ei\ a gkf�`S^�U�Q c f a f c `LQFeSg n e n�a p�`Lg

�2QS` n e²\]`Lg¸VXeLp$`Lg¸WSV c ^ a V c `Lg¸eLQS�&VXeLQSp a�n `Lg¸WS`LV ^_USfTY a g¸fT`LVxWS`LV a f c `LQSeLg
YS`LZ¥eLQ n z a eLgA\ c]nLc]a V�fT`LQ�eL\N^_`Ll c ^ c eLQSp$` n e�USQ a ^ }Lc eLQSp$e n e a WS\ c f a f c `LQSeLg�Z
WSVX`Lp$`LfT`J\]`Lg²fT`LQSp$VX`L\ aTn `Lg²fT`LQ a WS\ c f a f c `JQSeLg²eLg<p$VXUSfTp$USV aTnLa g¥ZvfTeLQSp�V a \ c]dIaTnLa g a

USQ a ^ }Lc eLQSp$e n eç`LWSf c `LQSeLg c Q nLc l c]n U a \]eLg a p$V a lSsTg n e a VX|�U c p$eLfTp$USV a Z
WSVX`Lp$`LfT`J\]`Lg÷^_¢T\]p c WS\]eLg�: �2Q a eLg<p$` a \ aÊa fTf c]~ Q n e¶â9½bÔ&¼$×¡ðbÀLâÂZÍ¿<º��S¼$ÀI¿<â
VXeL|SUSeLV c]nLaúa p$V a lSsTg n eB\ a?nLc g<^ c QSUSf c]~ Q n eBV1e n eLg8�Fü�Õ c QSp�eLVXfT`LQSeLfTp aTnLa gmW a V a

g<`LWS`LVXp a Vi\ a�c ^_WSVXeLg c `JQ a QSp$eÛlSeL\]`Lf c]nLaTnÛn eÛ\ a WSVX`L\ c �&eLV a f c]~ Q n eÛfT`J^_WSUSp aTn `LV a g
WSeLVXg<`LQ a \]eLg¸�r\]e a VXeL|SU c g c p$`Lg n e�p$V a � c fT` n e�VXe n eL£�WS`LQSeLQSf c]a \]^_eLQSp$e?fTVXeLf c eLQSp$eLg< 
ZPp$eLQ n VXhAUSQ¥f a ^ }Lc ` n eÛW a V aTnLc RL^ a � o ZÛ\ a �&V a g<e²^ a gBfT`L^_¢TQ n e²\ a�n sTf aTnLa+p  
��g<p aÐnLc g<^ c QSUSf c]~ Q n eÃVXe n eLg÷ZÅf a ^ }Lc ` a fT\ c eLQSp$e
�Fg<eLVXl c]n `LVífT`L^_eLQ dI~ \ a

� eLlS`L\]USf c]~ QbE a lSeLfTeLg�\]\ a ^ aTnLa \ a § VXeLlS`L\]USf c�~ Q n e�\ a¥c Q��&`LVX^ a f c]~ QS¨ n eP\ a VXe n
n e nLa p$`LgifT`LVXWS`LV a p c l a : �0`¸|SUSe¸fT`L^_eLQ dI~ fT`L^_`¸USQ a fT`L^_WSUSp aTn `JV a WSeLVXg<`LQ a \
nLc g<e � aTnLa W a V a eL\4USg<`�eLQÂeL\4YS`LR a VPg<eíY a fT`LQSlSeLVXp c]n `�eLQÂUSQ a QSeLfTeLg c]nLa�n

fT`LVXWS`LV a p c l a eLQif aTnLa Ýr¾¡ï�¼$ºOïBZ[fT`L^_WSUSp aTn `LV a n emeLg<fTV c p$`LV c `
:



��Qø\]`Lg � �9�9H9g9E=�&USeøUSQ a `LWSf cr~ QøeLlS`L\]ULf c `LQ a VXz a Q a p$USV a \ªW a V a eL\
l c g c `LQ a V c ` c QSRLeLQ c eLVX` n e nLc g<e � ` n emVXe n eLg nSc V c R c VXg<e a \]`Lg{USg<U a V c `Lg_eLQig<USg n `Lg
^_USZ nLc �&eLVXeLQ�p$eLg c g<\ a g n e c QS�&`LVX^ a f c]~ QíÜÙ\ a gÚfT`L^_WSUSp aTn `LV a g n eµeLg<fTV c p$`LV c `
c QSp$eLVXfT`LQSeLfTp aTnLa g a USQ a ��ü�Õ nLc g<p$V c�} U c]nSa |SUSe¯g<`LWS`LVXp aT}La Q a WS\ c f a f c `LQSeLg
fT\ c eLQSp$e
�Fg<eLVXl c�n `LV }La g aTnLa g{WSV c ^_`LV nLc]a \]^_eLQSp�e[eLQ8�7¼�ðbÀI¿XÇbÀL¼Je[� - EFZ[eL\!f a ^_WS` n e
\]`Lg � c g<p$eL^ a g n e�� a Q�eLy]` n e?�3QS�&`LVX^ a f c]~ QbE��4�3�NESWS`LV�g<USg g c RL\ a g eSQ c QSRL\]sTg9ESfT`LQ
USQ a fT`L^_WSUSp aTn `LV a fTeLQSp$V a \[g<`LWS`LVXp a Q n `Ëg c g�p$eL^ a g n eË\]eLR aTn `ËZËWSVX`Lp$`LfT`J\]`Lg
�!�2�ÐUSg aTn `Lg/W a V a fT`LQSp aT}Lc \ c]nLaTn ZÚfT` } VX`Lg/Ü a \_fTVXe a V�USQ a ^ }Lc eLQSp$e´fT`L^_¢TQ
USg a Q n `çâ9½bÔ&¼$×¡ðbÀLâËZù¿<º��S¼$ÀI¿<âËW a V a \]`JRLV a V c QSp$eLVXfT`LQSeL£ c]~ QÍeÌ�3QSp$eLV<�F\ aT} `LVq:
� c eLQSp$V a g·eLg<p$`Lg n `Lg·^_USQ n `Lg·g<eø^_e d fT\ aT}La QbE=g<eÁfTVXe ~ USQ a p$VXeL^_eLQ nLa

`LWS`LVXp$USQ c]nLaTn W a V a \]`LgÄWSVX`LlSeLe n `LVXeLg n e nLc g<WS`Lg c p c lS`Lg n eÅV1e n � â9½bÔ&¼$×¡ðbÀLâIE
¿<º��S¼$ÀI¿<âIE�YSU } g9E�eLp$f
:  {Z/WSVX`LlSeLe n `LVXeLg n e.g<eLVXl c f c `Lg=�r`L�&VXeLf c eLQ n `�l a V c `Lg�p c WS`Lg
n emg<eLVXl c f c `Lg n emVXe n l c VXp$U a \
WSV c l aTnLa �L� - �{EFWS`LV�g<USg_g c RL\ a g{eLQ c QSRL\rsTg< ¡:

�0`Lg÷fT`Lg<p$`Lg n eLfTVXeLf c eLQSp$eLg9E¸\ a fT`L^_WS\]eLy c]nLaTn ZÅeL\P�&eLQ ~ ^_eLQS` n eÃ\ a

fTVXeLf c eLQSp$eí`L^_Q c WSVXeSg<eSQSf c]a�n eí\]`Lg�¿<º��S¼�ÀI¿<â²ZÊâ9½bÔ&¼$×¡ðbÀLâ n e(��ü;Õ�g´ZÌôNü;Õ�g
Y aT}Lc \ c p a VX`LQ�\ a fT`LQSeL£ c]~ Q n e��Fü�Õ�g ^_eLy]`LV aTnSa g4Z¸WSVX`Lp$`LfT`L\]`Lg n eB¿qº��S¼$ÀI¿<âI:A��g<p$`
eLg[^�USZ�g c ^ c \ a V a \]`B|SUSeÉW a g ~ fTU a Q n `É\ a gm^ c Q c fT`L^_WSUSp aTn `LV a g c QSl aTnLc eLVX`LQBeS\
p$eLVXV c p$`LV c ` n e²\ a fT`L^_WLUSp aTn `LV a fTeLQSp$V a \�ZÛ\r`Jg¸fT`Lg<p$`Lg n e²\ a g¸^ c Q c g¸f a ZJeLVX`LQ a

Q c lSeL\]eLg n e a WSVX` }La f c]~ Q n e�WSVXeLg<USWSUSeLg<p$`Lg�WS`LV n eLW a VXp a ^_eLQSp$`
E!W a g<hIQ n `Lg<e�WS`LV
eLQSf c ^ a.n e�\ a.a WSVX` }La f c]~ Q n e�WSVXeLg<USWSUSeLg<p$`v�4�3��fT`LVXWS`LV a p c lL`
:��0`Lg.¿<º��S¼$ÀI¿<â
Y aT}Lc \ c p a VX`LQPeL�&eLfTp c l a ^_eLQSp$e�\ a g<eLRL^_eLQSp a f c]~ Q n e�\ a ��ü�ÕÎfT`LVXWS`LV a p c l a¥n eLQSp$VX`
n e RLVXUSWS`Lg n e USgqU a V c `Lg9E÷|SUSe ^_hIg aTn eL\ a QSp$e Y aT}Lc \ c p ~ \ a fT`LQSeL£ c]~ Q
c QSp$eLV n eLW a VXp a ^_eLQSp a \ n e nLc lSeLVXg a gíp�eLfTQS`L\]`LRLz a gíZ�WSVX`Lp$`JfT`L\]`Lg��Sü�Õ¶eLQ³USQ a

^ a QSeLV a eL�&eLfTp c l a eLQiV1eL\ a f c]~ Q a fF`Lg<p$`
:



�4USfTY a g4VXe n eLg n eB¿<º��S¼$ÀI¿<âMZ.â9½bÔ&¼$×¡ðbÀLâ § YSeLfFY a g4eLQ�f a g a ¨�fT`J\]`Lf a Vx`LQ�eL\
fT`Lg<p$`¥Z²eL\�fT`LQSp$VX`L\�eLQ�\ a gA^ a QS`Lg n eL\�USg<U a V c `¥� c Q a \�^_hIg n e�\]`¥|SUSe¥g<e¥Y aT} z a

l c g<p$` a QSp$eLg9:

�í� c Q a \]eLg n eÛ\]`Lg � �J�JH9gBZPWSV c QSf c W c `Lg n eÛ\]`Lg � �9�JH9gB^�USfTYS`LgBUSg<U a V c `Lg
g<e=Y c f c eLVX`LQ/USQ a WSVXeLRLUSQSp a 8k¤OWS`LVA|SUSsPfT`LQL�&`LVX^ a VXg<e a \]`Lg²|SUSe nLc fTp a eL\M�4�3�
fT`LVXWS`LV a p c lL`ÄfTU a Q n `ÐWSUSe n eLg±fT`LQSg<p$VXU c VÚp�U÷WSVX`LW c]a ��ü�Õ n eLW a VXp a ^_eLQSp a \ÉZ
^ a QSeLy a V�eL\��9H�WS`LV�f c eLQSp$` n eÉp$USg[QSeLfTeSg c]nLa�n eLg n eÉWSVX`LfTeLg a ^ c eLQSp�` n e nLa p$`Lg<¦
o - eLVX` fT`LQ eLg<p a c Q n eLWSeLQ n eLQSf c]a l c QS` \ a fT`L^_WS\]eLy c]nLaTn Z \]`Lg fT`Lg<p$`Lg
eLg<fT`LQ nLc]n `Lg9ES^ c eLQSp$V a g�|SUSe�\ a g fT`LVXWL`LV a f c `LQLeLg a WSVXeLQ nLc eLVX`LQ?|SUSe�p�eLQSeLV�\]eLR aTn `
Z a WS\ c f a f c `LQSeLg/ZÚWS\ a p a �&`LVX^ a g n eÙVXe nÙn eÙ\ a QSUSeLl a eLV a V1eL|SUSeSVXz a ^_hIg n eS\
n ` } \]e n e¥g<`LWS`LVXp$e pv- `LV�\]`¥p a QSp$`
E0fTU a Q n `¥YSU } `¥QSeLfTeLg c]nLa�n¥n e c QSp$eLVXfT`LQSeLfTp a V
eLg<p a gB��ü�ÕÅUSQ a´a `Lp�V a `ÂfT`LQª\]`Lg@g c g<p$eL^ a g n eÂ\]eLR aTn `
E�\]`Lg@RLeLVXeLQSp$eLg n e
\]eLR aTn `÷�4�3�úZ÷\]`LgËRLeLVXeLQSp$eLgµeL^_WSVXeLg a V c]a \]eLg*��ü;ÕÁp$USl c eLVX`LQ�|SUSe÷p$V aT}La y a V
y]USQSp$`Lg?W a V aAc QSp$eLRLV a V{eL\ a fTfTeLg<` n e�\ a g���ü�Õ�g a \ a g?fT`L^_WSUSp aTn `LV a g?fTeLQSp$V a \]eLg
n e.�7��u�E��3(N�Ì`� 4Æ æ+�7þ�¹!þ
éY�b: - `LV[^�USfTYS`Lg a � `Lg9E�e c QSfT\]USg<`.W a V a ^_USfTY a g
fT`LVXWS`LV a f c `LQSeLg n eµY�`LZËeLQ n z a EkeLg<p$`Lg n `SgÚ^_USQ n `LgÚWSeLVX^ a QSeLf c eLVX`LQífT`L^_`
fTeLQSp$VX`Lg n emfT`Lg<p$`Lg_g<eLW a V aTn `Lg_fT`JQiWSeLVXg<`LQ a \ n emg<`LWS`LVXp$e n USWS\ c f aTn `
:

� n eS^_hIg9ES\ a z]QSp$eLV�fT`LQ�eLfTp c l c]nLaTn?n e�\ a ôNü;Õ@�&USe?RLeLQSeLV a \]^_eLQ�p$e?^_hëg a \]\]h
n eL\�W a QS`LV a ^ a²n e.USQPg c ^_WS\]e.RLeLVXeLQSp�e n e=��ü�Õ³Z.p$USlS`.fT`Lg<p$`Lg�|SUSe.p$USl c eLVX`LQ
|SUSemg<eLV�fT`L^_W a VXp c]n `Lg a p$V a lSsTg n em^_¢T\]p c WS\]eLg���ü�Õ�g9:



��\b¿<º��S¼$ÀI¿�p a ^ }Lc sTQmeLQSfT`LQSp$V ~ g<Um\]USR a V a |SUSz0fT`L^_`[\ a WSUSeLVXp a a \ a ôNü�ÕvZ
fT`LQSp c QSU ~ \ a `LQ nLaAn e�fT`LQSp$VX`L\ n e�USg<U a V c `�Y a f c]a \]`Lg � �9�9H9g9:Û'�`LZ�E
\ a \]z]QSe aAn e
\ a fT`L^_WSUSp aTn `LV a²n e�eLg<fTV c p$`LV c ` a p$V a lSsTg n e�\ a ��ü�ÕÎZ/Y a f c]a \ a ôNü�ÕÎg<e�Y a
} `LVXV aTn `
E�l c `L\]eLQSp aTnLa WS`LVM\ a fT`L\]`Lf a f c]~ Q n e?\ a4a WS\ c f a f c]~ Q n eLQSp$VX` n e?\ a VXe n fT`LQ
eL\�^_`Ll c ^ c eLQSp$` a \�fT`J^_eLVXf c `²eL\]eLfTp$V ~ Q c fT`²ZÛWS`LV \r`Lg¸g<eLVXl c f c `LgÚô ÀIõ=�r>��NEbWS`LV
g<USg[g c RL\ a g[eLQ c QSRL\]sTg< ¡: - `LV�USQBp c eL^_WS`Ég<eBl c `ÉfT`L^_`É|SUSe a USQS|SUSe¸eLg<p$eÉVX`L\ n e
c QSp$eLRLV a f c]~ QPg<eLVXz a eLlSeLQSp$U a \]^_eLQSp�e�fT`LQSfTe nLc]n ` a \]`Lg�g<eLVXl c f c `Lg�Z/f a ^ }Lc `Lg n e
���7�·fTeLVXf aPn eL\Mf a ^ }Lc ` n e=g c RL\]`
E�WSeLVX`=eJg<e=QS`=Y a g c]n `=eL\�f a g<`
: - eLVX`=\ a

WS`LWSUS\ a V c]nLaTnÄn eÄ\ a Æ�Çb¼$ÀI¿XÇbÀL¼ØEmZÄ\ a �&hIf c \ÉZ }La V a p a VXe n USg a Q n `��7¼�ðbÀI¿XÇbÀL¼ØE
f a ^ }Lc]a VX`LQip$` n `meLg<`
:

� - E " 	7E
Z����7�Ð\]\]eLR a VX`LQBeLQB\ a eLV a�n eÉ\ a g[fFVXeLf c eLQSp$eLg[Z a USQBeLU�� ~ V c f a g
eLg<WSeLf c � c f a f c `LQSeLg n eÚ\]`LgvUSg<U a V c `Lgvf a WSp$USV aFn `LgveLQÚeLg<p a QSUSeLl a \ c]} eLVXp aTn�n e
`LQ nLa :A� a eLg<p a f c]~ Q n eAp$V aT}La y]` n e a \]p$`AVXeLQ nLc ^ c eLQSp$`AZ¸\]`Lg4g<eLVXl c�n `LVXeLg4USg a Q n `
� H9H=� } ��Z/� } �7E�Z=|SUSe.VXeL|SUSeLVXz a Q�g<eLVXl c f c `Lg n e.^_US\]p c ^_e nLc]a �rlS` d E nLa p$`Lg¥`
l c]n eL`L /\ c]n eLV a VX`LQ�\ a g c RLU c eLQSp$e�VXeLlS`L\]USf c]~ Q n e�fT`L^_USQ c f a f c `LQSeLg n e nLa p$`Lg9:
�4USfTYS`Lg n e�\]`Lg�g c g<p$eL^ a g n e�\]eLR aTn `�eLgqp aT}Sa Q a p aTn `Lg a VXe n eLg�f�`LQPVXUSp a g n e
QSUSeLl a eLV a?a p�V a lSsTg n e�ÞL¾
¼$À
½b¾TÈ�âí`BfT`LQSlSeLVXg c]~ Q a?c QSp$eLV1� a g<eLg8�Fü;Õ n e/¼$ºIåbÀIÇ
¿XÔ]ÇSÞÚfT`LQ nLc VXeLfTf c `LQ a ^ c eLQSp$`
EM^ c eLQSp$V a g�|SU�eª`Lp$VX`Lg�g ~ \]`Â�&USeLVX`LQ�eLg<fTV c p$`Lg�eLQ
a WS\ c f a f c `LQSeLgBfT\ c eLQSp$e
�Tg<eLVXl c]n `LV4ZPVXeLeL^_WS\ aTdëaTn `LgBfT`LQ²eL\�p c eL^_WS`
:Ù��\�RLeLVXeLQSp$e
�4�3� a ¢TQ¥QSeLfTeLg c p aT}La eLQS�&`Lf a V \ aÉa p$eLQSf c]~ Q�eLQ¥eL\ nLc g<e � `¥ZÛ^ a QSp�eLQ c ^ c eLQSp$` n e
g c g<p$eL^ a g n eÚYS`Lg<p[Z�WSVX`LfTeLg aTn `LV�� c Q a \_�&VX`LQSp a \_^_US\]p c f a W a g=Z a |LUSeÚ^�USfTY a g
a WS\ c f a f c `LQSeLg n eÙ^ c g c�~ Q@fTVXz]p c f a p$` nLa lSz a VXeLg c]n z a Q a \]\]z&E a \k^_eLQS`Lg/Y a g<p a |SUSe
WSU nLc eLV a Qúg<eLVíp$V a QSgq�$eLV c]nLa g aÐa WS\ c f a f c `LQLeLg n e - \ a QSe a f c]~ Q n eÃ	�eLfTUSVXg<`Lg
��^_WSVXeLg a V c]a \]eLg��r��	 - E�WS`LV4g<USgBg c RL\ a gBeLQ c QLRL\]sTg<  n eÛfT\ c eLQSp$e
�FgqeLV1l c]n `LV<E
fT`L^_`
þ
¿X¾
×¡Ý&Àké0Ô]ÇS¾TÇb×¡Ô]¾TÝ&âXÿ!ý�ÀJºOïbÝ&ÀL¹!ºI»x¼�ÿ+�!ü�ü�Õ@È:�1Ò��7ä
½b¾T¿<äLâI:



� a g�WS`Lg c f c `LQSeLg.RLeLVXeLQSf c]a \]eLg)��ü�ÕÐZÊôNü�ÕÄg<e@^_e d fT\ a VX`LQ�fT`LQ@eL\�VX`L\
RLeLVXeLQSf c]a \6�4�3�²`B�3�kE�ZÉeLg<p$e c Q nLc l c]n US`Bg<eLQSf c \]\]`BQSeLfTeLg c p a?a YS`LV a eLQS�&`Lf a VXg<eBeLQ
\ a gÉQSeLfTeLg c]nLaTn eLg n eL\7USg<U a V c `PZ�g<eLVXl c]n `LV n eP\ a eLg<p a f c]~ Q n ePp$V aT}La y]` n e a \]p$`
VXeLQ nLc ^ c eLQSp$`
EF^ c eLQ�p$V a g{|SUSe[fT`LQSp c QS¢ a W a V a ^_eLy]`LV a V2eL\!g<`LWS`LVXp$e[WSVX`LlSeLz n ` a \]`Lg
USg<U a V c `Lg�|SUSe?eS^_WS\]e a Q[p$eLfTQS`L\]`LRLz a4n e?\]eLR aFn `
:m�7V a eLVM\]`Lg�VXeL|SU c g c p$`Lg n e?eLg<p$`Sg
n `Lg n `L^ c Q c `Lg nLc lSeLVXRLeLQSp$eLg a USQ a VXe n `L^_Q c WSVXeLg<eLQSp$eÚZ § g c Q´fT`Lg<p$USV a g<¨.eLg
eLg<eLQSf c]a \&:´�2g<p$e n QS` n e } eLVXz a eLg<p a V a p$V a W aTn `PeLQÛeL\7RL\ a ^_`LUSV n eÛUSQ a g c ^_WS\]e
p$eLfTQS`L\]`LRLz a�n e c QSp$eLRLV a f c]~ Q²p a \�fF`L^_`Û���7�à`Û� - Y a g<p a |SUSeÛUSQ²f a ^ c QS`ÛfT\ a VX`
g<e aÊn eL� c Q c�n `ÅW a V aÏa WS\ c f a f c `LQSeLgÄeL^ c RLV a QSp$eLg n eÅ^ c g c]~ QÃfTVXz]p c f aÊn eÅUSQ a

p$eLfTQS`L\]`LRLz a�a QSp c RLU aÉa USQ a QSUSeLl a :v��p$V a lLe d EbeL\�fT`LQSfTeLWSp$` n e²\ a p$V a ^_W a QS`Lg
nLc fTeÏ|SUSeÏUSQ a VXe nÏ}Lc eLQ nLc g<e � aTnLa |SUSeÊUSQ a lSe d �&USeÏWSeLQSg aTnLa W a V a USQ
WSVX`Lp$`LfT`J\]` Z a WS\ c f a f c]~ Q g c ^_WS\]e
E a p$V a W a VXh �&hIf c \]^_eLQSp�e ^�U�fTY a g ^_hIg
a WS\ c f a f c `LQSeLgAZ²WSVX`Lp$`JfT`L\]`Lg a p$V a lLsTg n e¥g<U�l c]nLa � o a g<z�|SUSe a g<eLRL¢TVXeLg<e¥|SUSe¥\ a
c QS�&V a eLg<p$VXUSfTp$U�V a�n emg<U4g<eLQSf c \]\ a VXe n g<e a \ a fF`LVXVXeLfTp a+p
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�!���2���àeLgÙUSQ�fT`LQSy]U�QSp$` n e�eLg<p$hIQ nLa VXeLgÙf�`L`LV nLc Q aTn `Lg´�3�7�{E;�����!��Z
�MÀIÝ]Ý&×TºI¿<À?� a YS`LV a ��ÀIÝ&×TºI¿<äIÔ]¾< 7|SUSe n eS� c QSe�USQ?fT`LQSy]USQSp$`Ay]eLVXhIVX|SU c fT` n eAeLg<f a \ a g Z
�&`LVX^ a p$`Lg n ePp$V a QSg<^ c g c]~ Qb:´��g<p$`Lg n e } eLVXhIQ²g<eLViUSg aTn `LgÉWS`LVi\]`Lg�lSeLQ n e n `LVXeSg
n e�eL|SU c WS`�Z�WSVX`LlSeLe n `LVXeLg n ePg<eLVXl c f c `�eLQÛ`�WS`LVmeLQSf c ^ a¥n ePUSQ a eLg<f a \ a¥n e
p$V a QSg<^ c g c]~ Q ~ WSp c f a�n eÛK � E �9�JH9�P� } WSg9E
|SUSeÛ�&`LVX^ a \ a eLg<f a \ a�n e²p$V a QSg<^ c g c]~ Q
}La g<eÅW a V a �!���2���k: '�`LZàeLQ n z a EB�!�7�2��� p$V a p a fT`LQÅlSeL\r`Lf c]nLaTn eLg n e
p$V a QSg<^ c g c]~ Qip a Q a \]p a g{fT`L^_` � H?� } WSg9:

��YS`LV a g<e n eLg<fTV c]} e�\�`LgÙQ c lSeL\]eLg n e a VX|SU c p�eLfTp$USV a �&USQ nLa ^_eLQSp a \]eSg n e
�!���2���ìZ÷\]`LgµWSVX`Lp$`LfT`L\]`LgµUSg aTn `LgµWS`LVÙ�!���2���¶eLQ³eLg<p$`LgµQ c l�eL\]eLg9: �0`Lg
�&`LVX^ a p$`Lg n e�eLg<p$VXUSfTp�USV a �!���2��� } hIg c fT`Lg=g<`LQÚWSVXeLg<eLQSp aTn `Lg9E a g<z{fT`L^_`�\r`Lg
fT`LQSfTeLWSp$`Lg c ^_WS`LVXp a QSp&eLg n e�\]`Lg p$V c�} USp a V c `Lg�l c VXp$U a \]eLg Z�\ a g eLg<p$V1USfTp$USV a g n e�\]`Sg
g c g<p$eL^ a g n e±g<¢TWSeLV<�TeLg<f a \ a :û�b`Lgªp$V c]} USp a V c `Lgªl c VXp$U a \]eLgªg<`LQËULg aTn `LgªW a V a

fT`L^_W a p c]}Lc \ c]nLaTn eLQPVXeSlSeLVXg a fT`LQPy]eLV a VX|SUSz a g nLc R c p a \]eLg�eL£ c g<p$eLQSp�eLg9E�QS`�g<`L\]`.\ a

y]eLV a VX|SUSz a n e ��×¡¾T¿X¿XÔ&ÀI¿ø�2`LVXp$e a ^�eLV c f a Q a EÎg c QS` p a ^ }Lc sTQ `Lp&V a g9: � a g
eLg<p$VXUSfTp$USV a g n e[g c g<p�eS^ a g n e[g<¢TWSeLV<�FeLg<f a \ a g<`LQmUSg aTnLa g{W a V a eL\!p&V a QSg<WS`LVXp$e n e
p$V a � c fT`P(M�F���!���{E�^ a gBQS`Lp aT} \]eL^_eLQSp�eP\ a gÉfTs�\]US\ a gÉUSg aTnLa gÉeLQ²VXe n eSg n eÛ�4` n `
n em�7V a QSg<�&eLV1eLQSf c]a g_��g c QSfTV ~ Q c f a �r���7�4 ¡:



D a |SUSeÊgqeÊ^�eLQSf c `LQ a eL\¥p$V a QSg<WS`LVXp$e n eÐfTsT\]US\ a g³���7� n eLQSp�VX` n e
�!���2���kE�g<e n e } eÉY a fTeLV�USQ a�c ^_WS`LVXp a QSp$e nLc g<p c QSf c]~ Qb:¥�6\�p$sTVX^ c QS` a g c QSfTV ~ Q c fT`
eLgiW a VXp$e n eL\ a fTV ~ Q c ^�`¸���7�÷ZBeL\�p$sTV1^ c QS`Ag c QSfTV ~ Q c fT`¸eLgiW a VXp$e n eL\ a fTV ~ Q c ^_`
�!���2���k: ��g<z²|SUSe
E¥¤Of ~ ^_`ÏWSUSe n eLQÊ\ a gÑfTsT\]US\ a gÑ���7� a g c QLfTV ~ Q c f a gÑg<eLV
p$V a QSg<WS`LVXp aTnLa g n eLQSp$VX` n e \ a g eLg<p$VXUSfTp�USV a g n e p$V a QSg<^ c g c�~ Q �!���2���
g c QSfTV ~ Q c f a g<¦³� a VXeLgqWSUSeLg<p a eLg<p a eLQ?eL\ aT} USg<` n eA\]`Lg4p$sTVX^ c QS`Lg a g c QSfTV ~ Q c fT`AZ
g c QSfTV ~ Q c fT`@eLQ�\ a/c Q n USg<p$V c]a/n e@\ a g�p$eL\]eLfT`S^_USQ c f a f c `LQSeLg9:÷� aTnLa USQS` n e@\]`Lg
p$sTVX^ c QS`Lg÷WSUSe n eÃp�eLQ�eLVíUSQ a l a V c e nLaTnÃn eúg c RLQ c � c f aTn `Lg n eLWSeLQ nLc eLQ n ` n eL\
fT`LQSp$eL£�p$`
:@��Q²eL\�f a gq` n e²���7�BE a g c QSfTV ~ Q c fT`Ûg<eÛVXeS� c eLVXe a \ a �&`SVX^ a eLQ²|SU�e
���7� eLy]eLfTUSp a \ a ^_US\]p c p$V a QSgq^ c g c]~ Q eLQ USQ a �&`LVX^ a a g c QSfTV ~ Q c f a `
^_US\]p c p$V a QSg<^ c p c�nLa �Fg c Q0� nLc l c g c `LQb� n e
�Fp c eL^_WS`bE fT`LQ VXeL\]`Ly]eLg n e eLQSp�V aTnLa

g c QSfTVX`LQ c]dIaTn `Lg a \r`LgÑVXeL\]`Ly]eLg n eÏg a \ c]nLa : ���7� Zú�!���2��� a USQÊWSUSe n eLQ
�&USQSf c `LQ a V�y]USQSp$`LgAZ a |SUSe¥�&USQSf c `LQ a Q aBnSc �&eSVXeLQSp$eLgAQ c lSeL\�eLg n e¥\ a¸a VX|SU c p$eLfTp$USV a

(M�F���!���@eLQiRLeLQSeLV a \
|SUSem\]`Lg_VXeLUSQ c]~ :

GG GG�: �: �: �: � ��e�\]`Sf c]n�aTn eSgk�
���������e�\]`Sf c]n�aTn eSgk�
���������e�\]`Sf c]n�aTn eSgk�
���������e�\]`Sf c]n�aTn eSgk�
�������

 � a p aT} \ a G9: � ^_USeSg<p�V a \ a gÏlSeL\]`Lf c]nLaTn eLg } hIg c f a g n eÌ\ a y]eLV a VX|SUSz a

�!���2���kEF|SUSe[fT`LQSg c g<p$e[eLQmUSQS`Lg{fTU a QSp$`Lg } \]`JfTwSg n e[fT`LQSg<p$VXUSfTf c]~ Q n e[p$sTVX^ c QS`Sg
ZÙlSeL\]`Lf c]nLaTn eLg9:÷� aTnSa Q c lSeL\�p c eLQSe�USQ�Q c lSeL\ n e@f a VXV c eLV ~ WSp c fT`í�r���N iZÙUSQ a

eLg<p$VXUSfTp$USV a4n e?g c g<p�eL^ a4n e?p$V a QSg<^ c g c]~ Q n e[Q c lSeL\0eL\]sTfTp$V c fT`?|SUSe?`LWSeLV a Q[y]USQSp$`Lg9E
\]\ a ^_hIQ n `Lg<e=\ a g<e � a \ n e=p$V a QSg<WS`LVXp$e=g c QSfTV ~ Q c fT`ª�r�!�7�! ¡:Ë� c eLQSe=g<eLQSp c]n `=|SU�e
USQ a eLg<p$VXUSfTp$USV a �!�7�)�T�AeLg�eLQSl c]aTnLa eLQmUSQ[eSQS\ a fTe n e?� c]} V a4~ WSp c f a ���M�F�6E�y]USgqp$`
fT`L^_`BUSQ a eLg<p$VXUSfTp�USV a �k�F�ÉeLgieLQSl c]aTnLa eLQAUSQ¸eLQS\ a fTeB���F�ÉeLQ¸\ a y]eLV a VX|SUSz a?n e
��×¡¾T¿X¿XÔ&ÀI¿I:



� a p aT} \ a ��p a ^ }Lc sTQ n eLp a \]\ a \ a eLg<f a \ aBn e }Lc p n e¥\]z]QSe a �&z]g c f a E0\ a eSg<f a \ a
n e }Lc p n e�� a VXR a ¢Tp c \&E2Zª\ a eLg<f a \ a@n e }Lc p n eÑº
ÖëÀI¿XðbÀI¾
äLâ�W a V a f aTnLa Q c lSeL\
�!���2����^_`Lg<p$V aTn `
:v� a � a VXR a ¢Tp c \�eLg¸^_eLV a ^_eLQSp$e²\ a eLg<f a \ aÉn e }Lc p�VXeLg<p a QSp�e
n eLg<WSUSsTg n e²\]`Lg }Lc p$g n eÙº
ÖëÀI¿XðbÀI¾
äLâIEb|SU�e²Q�`²WSUSe n eLQ¥gqeLV USg a�n `Lg¸W a V aÉnLa p$`Lg
n eL\�fT\ c eLQSp$e
EJg<`LQAV1eLg<p a�n `Lg9:B� a � a VXR a ¢Tp c \�eSgi\]\]eLl aTnLa[a USQAg<` } VXe�eLQA�!���2���k:
"0c Q a \]^_eLQSp$e
EN\ a p aT} \ a.nLa \ a g n eLg c RLQ a f c `LQSeLg n e=y]eLV a VX|SUSz aPnLc R c p a \�g c QSfTV ~ Q c f a

�r�!��'� �W a V a f aTnLa USQ�` n e/\]`Lg¥Q c lSeL\]eLg��!���2���k:í� } l c]a ^�eLQSp$e
E�eL\2Q c lSeL\2�!���
nLc l c]nLc]n `BeLQSp$V1eBp$V1eLg nSa eL\6Q c lSeL\ n e¸^_` n US\]` n eBp$V a QSg<WS`LVXp$eBg c QSfTV ~ Q c fT`��r�!�7�4 ¡:
��QÂ`Lp$V a gÙW a \ aT} V a g9E;�!��'ÌfTUSeLQSp a´n eÂp$VXeLg@eLQÂp$V1eLg9E;^ c eLQSp$V a g@|SUSe��
���2���
fTUSeLQSp a4n e?USQS`?eLQ[USQS`
:m� a g USQ c]nLaTn eLg n e[fT`LQSp$eL`?g<`LQ?\ a eLg<f a \ ain e }Lc p } hIg c f a
n e/K � : �J�v� } WSg9:í�0`Jg¥Q c lSeL\]eLg¥�!�7� c QSfTVXeL^_eLQSp a Q.WS`LV?USQ c]nLaTn eLg n e � K9K6: K�G
� } WSg?�r�?£�K � : �9�?� } WSg< ¡:

� a�} \ a � :�*Oe�V a VX|SUFz a � c R c p a \����������� a�} \ a � :�*Oe�V a VX|SUFz a � c R c p a \����������� a�} \ a � :�*Oe�V a VX|SUFz a � c R c p a \����������� a�} \ a � :�*Oe�V a VX|SUFz a � c R c p a \����������

Nivel 
Óptico    Nivel 

Eléctrico 

      Rango         
       Línea 
      (Mbps) 

          Rango de        
         Carga 
         (Mbps) 

      Overhead  
        Rate 

        (Mbps) 

     SDH 
Equivalente 

OC-1 STS-1 51.840 50.112 1.728  ---- 
OC-3 STS-3 155.520 150.336 5.184 STM-1 
OC-9 STS-9 466.560 451.008 15.552  
OC-12 STS-12 622.080 601.344 20.736 STM-4 
OC-18 STS-18 933.120 902.016 31.104  
OC-24 STS-24 1244.160 1202.688 41.472  
OC-36 STS-36 1866.240 1804.032 62.208  
OC-48 STS-48 2488.320 2405.376 82.944 STM-16 
OC-96 STS-96 4976.640 4810.752 165.888  
OC-192 STS-192 9953.280 9621.504 331.776 STM-64 



��e } eÛQS`Lp a VXg<eÛ|SU�eÛQ�`Ûp$` n `LgB\]`LgBQ c lSeL\]eLg¸ZPlSeL\]`Lf c]nLaTn eLg¸�!���2�
�7%��!��'
eLQi\ a \ c g<p a p c eLQSeLQ a fTp&U a \]^_eLQSp$emg<`LWS`LVXp$e
:

�2` p$` n `Lg \]`Lg Q c lSeL\]eLg eLV a Q QSeLfTeLg c p aTn `Lg9E a \]RLUSQS`Lg QS` eLV a Q
eLfT`LQ ~ ^ c f a ^_eLQSp$ePl c]a�} \]eLg.�reLQ²eL\7g<eLQSp c]n `Û|SUSe
E�WS`LViUSQÛWS`LfT`P^ a g n e nLc Q�eLVX`
E
USQ a eLg<f a \ a�n eP\]z]QSe a ^ a g a \]p a WS` n VXz a g<eLVmUSg aTnLa  ¡E�Z�eLg<p a \ c ^ c p a f c]~ QÛY c]d `P\ a

l c]nLa ^_USfTYS`v^_hIg²�&hIf c \�W a V a \]`LgÛlSeLQ n e n `LV1eLg n eveL|SU c WS`vZvWSVX`LlSeLe n `LVXeLg n e
g<eLVXl c f c `
:´'�`LZ�eLQ n z a E�g<`L\]`�\]`LgÉQ c lSeL\]eLg�^_`Lg<p$V aTn `LgÉeLQÛQSeLRLV c \]\ a eLQÛ\ a p aT} \ a

p c eLQSeLQÙg<`LWS`LVXp$e
:Ï� a g=lSeL\]`Lf c]nLaTn eLg/�!���2�
�Êg<`LQÙ���M�F�6E����M� � G9E����M�F�J�6E�Z
���M� � �6G9:Ã� a g=lSeL\]`Lf c]nLaTn eLg=�!��'ÃfT`LVXVXeLg<W�`LQ nLc eLQSp$eLg=g<`LQ´�!�7�B� � E��!�7�B�T�6E
�!�7�B� � �6ETZ[�!�7�B�T�9�6:

��g aT} g<`L\]USp a ^_eLQSp$eAfTVXUSf c]a \
VXeLfT`LV nLa V;|SUSe a ^_eLQS`Lg4|SUSeAg<eAY a R a QA`Lp$VX`Lg
a VXVXeLRL\]`LgieLQA\ a fT`LQS� c RJUSV a f c]~ Q n eL\�eL|SU c WS`
EJ�0���2���´|SUSe nLa V a f a Q a \ c]dIaTn `¸fT`L^_`
USQÚeLQS\ a fTe n e7��×¡¾T¿X¿XÔ$ÀI¿I:à��g n eLf c V<E2USQÚ�
�7�N�F�ÂfT`LQSp c eLQ�e�p$VXeLg=�!�7�N� � E a g<z
fT`L^_`@USQ��!�7�)� � G�fT`LQSp c eLQSe � G��!���N� � :��7` n `Lg�\]`Lg��!�7�N� � n eLQSp$VX` n e�USQ
�!�7�N�T�9�ÂeLQÚUSQÚeLQS\ a fTe n e�� c�} V aÙ~ WSp c f a ���M�F�J��fT`LVXVXeLQ a K � : �9��� } WSg9EM\ a

eLg<f a \ a �!�7�N� � :m��Q[\ a ^ c g<^ a �&`LVX^ a E�USQ a eLg<p$VXUSfTp$USV a ���N�F�AfT`LQSp c eLQSe¥G<�A�k� � E
p$` n `Lg.`LWSeLV a Q n ` a � : K9�9�´� } WSg9:Ð�3V ~ Q c f a ^_eLQSp$e
E��!���2���kE7g c Q c ^_WS`LVXp a VÉ\ a g
c QSfTVXeLz } \]eLg÷lSeL\]`Lf c]nLaTn eLg nLc g<WS`LQ c]} \]eLg÷eLQú\]`Lg÷eL£�p$VXeL^_`Lg÷^_hIg a \]p$`Lg n eÃ\ a

y]eLV a VX|SUSz a E
W a VXeLfTeLVXz a \ c ^ c p a V_eL\)p$V aT}La y]` n eÉV1e n W a V a \]`Lg?f a Q a \]eLg?`LWSeLV a Q n ` a

K � : �9�?� } WSg n eLg n emfTU a \]|SU c eLV�USg<U a V c ` c Q nLc l c]n U a \&:

� c QËeL^ }La VXRL`
E_y]USg<p$`ÎfT`L^_`±���N�F�ú�r`±���N� � W a V a eLg<e a g<USQSp$`L ÛeLg<p a
nLc g<WS`LQ c]} \]eÃfT`L^_`ÃUSQúp$V a QSg<WS`LVXp$eÃQS`Åf a Q a \ c]dIaTn `Ãg c QúQ c QSRLUSQ a eLg<p$VXUSfTp$USV a

� a YS`LVXVXe¸\]`Lg }Lc p$g n e.º�ÖëÀI¿XðbÀI¾
äLâ n e¸eLg<p$VXUSfTp$U�V a ���N�F�9 ¡E a g<z�eLg<p a �!���2���k:B�2Q



���N�F�PQS`²f a Q a \ c]dIaTn `²^_eLV a ^_eLQSp�e²`L�&V1eLfTe²U�Q a eLg<f a \ aÉn e }Lc p�VX¢Tg<p c f a �rQS`²^_hëg
n e�G<�?���)� �   a �9K?� } WSg9:

��QB\ a ^ c g<^ a �&`LVX^ a E
USQB�!�7�)� � G[QS`Éf a Q a \ c]dIaTn `É`L�&VXeLfTeLVXz a�a \�USg<U a V c `
USQ a eLg<f a \ ain e }Lc p�VX¢Tg<p c f a �rQS`�^_hIg n e � G �
�7�N� �   aia \]VXe n e n `LV n e��6G9G � } WSgJ:
�4hIg n eLp a \]\]eLg n evQ c lSeL\]eLgÛ�!���2����QS`vf a Q a \ c]dIaTn `LgÛÜ¥g<ev\]\ a ^ a QveLg<p$VXUSfTp$USV a g
�!�7�¸QS`mf a Q a \ c]dIaTnLa g_eJQi�!���2���kETWSeLVX`mfT`LQSf a p$eLQ aTnLa g?�!:

�2Q } `LQ c p$`¥p$VXUSfT`¥W a V a fT`LQSlSeLVXp c V�USQ�Q c lSeL\N��� nLaTn ` a � } WSg�eLg nLc l c]nLc V
eL\)QS¢T^_eLVX`����@eLQSp$V1e n `Lg?Z�\]USeLRL`�eLQSp$V1e nLc e d :Û��\)VXeLg<US\]p aTn `ÉeLg?\ a eLg<f a \ aAn e
\]z]QSe a eLQ¥� } WSg9: - `LV g<USWSUSeLg<p$`
EbeLg<p$`²�$USQSf c `LQ aÉa \ nLc l c]nLc V eLQSp$VXe nLc e d ZÛ\]U�eLRL`
eLQSp$VXe n `Lg9E6` nLc VXeLfTp a ^_eLQSp$e�eLQSp�VXe�lSe c QSp$e
:Ú��\�VXeLg<US\]p aTn `�eLg�eL\�^ c g<^_`
: - `LV
eLy]eL^_WS\]`
EN\ a lSeL\]`Lf c]nLaTn=n e/USQ.���M�T�9�veLg¥�9�9%xG��ËGq�9% � H�� a \]VXe n e n `LV n e�G<�
� } WSg9:m� a lSeL\r`Lf c]nLaTn?n e?USQ[���2� � G�eLg � Gq%¡G��É�9% � H�� a \]VXe n e n `LV n e?�A� } WSg�`
�9H9H?� } WSg9:

�0`Lgip$sTVX^ c QS`LgiUSg aTn `LgieLQA\ a p aT} \ a G9: � a W a VXeLfTeLQA�&VXeLf�USeLQSp$eS^_eLQSp�eAeLQAeL\
VXeLg<p$` n eAeLg<p�e n `LfTU�^�eLQSp$`
:AD a |SUSeAeLg<p$`Lg4�$`LVX^ a Q�\ am}La g<e n eA\ aia VX|SU c p$eLfTp$USV a

�!���2���kE
USQÛVXeLW a g<` n ePeLg<p$`LgÉp$sTV1^ c QS`Lg a ZLU nLa V a eLQ²eL\7eLQSp�eLQ nLc ^ c eLQSp$` n eP\ a
a VX|SU c p$eLfTp$USV a :

������������M�� ��F�� ��{8B��g<p a QS`Lp a f c]~ QÐg<eÊVXeL� c eLVXe a \ a g³f a V a fTp$eLVXz]g<p c f a g n eÊp$V a QSg<^ c g c]~ Q
�!���2��� n e�USQveLQS\ a fTe n e�p$V a QSg<^ c g c]~ Q n evQ c lSeL\;eLQSsTg c ^_`
:Ñ�ÊWSUSe n e
p$`L^ a V�l a \]`LVXeLg eLQSp$VXe � ZÛG<K9KÛ�r�ÚeLg VXeLWSVXeSgqeLQSp aTn `�WS`LV�USQ?f a ^_WS` n e��
}Lc p$g< ¡E
WSeLVX`ÛQS`Ûp$` n `Lg¸\]`LgBl a \]`LVXeLgBg<`LQ²g<`LWL`JVXp aTn `Lg9:@��g<p a QS`Lp a f c]~ Q²eLg
a QShI\]`LR aBa \ a QS`Lp a f c]~ Q��k� � eLQ�\ a V1e n¥n e¥p�V a QSg<^ c g c]~ Q n e���×¡¾T¿X¿XÔ$ÀI¿ n e



YS`LZÊeLQ n z a : ��eLQSp$Vx` n eÐ�!���2���kE[g<e a g<US^_eÐ|SUSeÄUSQÄeLQS\ a fTe n e
p$V a QSg<^ c g c]~ Qi���M�F�?p c eSQSemUSQ a eLg<p$VXUSfTp$USV a�n eieLg<|SUSeL^ a �!���N�T�6:

�
����
����
����
������ ��F�� ��_8���Q¥eLg<p a QS`Lp a f c]~ QbEb�!�7�/g<e²VXeL� c eLV1e a \ a eLg<p$VXUSfTp$USV aÉn e¥eLg<|SUSeL^ aÉn e
�!���2��� n e�USQveLQS\ a fTe n e�p$V a QSg<^ c g c]~ Q n evQ c lSeL\;eLQSsTg c ^_`
:Ñ�ÊWSUSe n e
p$`L^ a V�l a \]`LVXeLg=eLQSp$VXe � Z±G<KJK³�]USQ´f a ^_W�` n e´� }Lc p$gq ¡E�fT`L^_` a QSp$eLg9:
��g<p a QS`Lp a f c]~ Q¯eLg a QShI\]`LR a a \ a QS`Lp a f cr~ Qù���N� � eLQù\ a VXe n¯n e
p$V a QSg<^ c g c]~ Q n eÉYS`LZ�eSQ n z a :¥��USQS|SUSeÉg<e n e } eLVXz a VXeL�$eLV c V a \ a ^ a ZJ`LVXz a
n eíeLQS\ a fTeLgÙ�!���2���àfT`L^_`í�!�7�N�T�{E�eLgÙ^�USfTYS`í^_hIg´fT`L^_¢TQ��rZí^_hIg
fT`LVXVXeLfTp$`L {Y aT} \ a V n e/���M�T�{:���×¡¾T¿X¿XÔ&ÀI¿ip$V aT}La y a²}La y]`.\ a ^ c g<^ a f a VXR a E
WSeLVX`[QS`[Y a g<US�&V c]n `[WS`LV2eLg<`[WS`LVX|SUSe[\ a ^ a ZJ`LVXz a n e[\ a RLeLQSp$e nSc fTe § pX� � ¨
fTU a Q n `mVXe a \]^_eLQSp$em|SU c eLVXeLQ n eLf c V § ���N� � ¨L:

� a V1R a ¢Tp c \� a V1R a ¢Tp c \� a V1R a ¢Tp c \� a V1R a ¢Tp c \&8���\�p�eLVX^ c Q�`.USg aTn `.W a V a²c Q nLc f a V nLa p$`Lg n e�USg<U a V c ` n eLQSp$VX` n e�U�Q
eLg<|SUSeL^ a �!���2���k:Ä� a g.� a VXR a g.¢Tp c \]eLg.W�USe n eLQ�g<eLVBQ c lSeL\kgqU } �!�7�N� �
�rWS`LVmeLy]eL^_WS\]`��7H � g9E
�7� � g9E6���)�!G<g< ¡E6Q c lSeL\7�!�7�N� � �rWS`LVmeLy]eL^_WS\]`
E6���N�
�9g< ¡ETZ[g<¢TWSeLV�lSeL\]`Lf c]nLaFn �rWS`LV�eLy]eL^_WS\]`
ETfTsF\]US\ a g_�!�4���NETfTsT\]US\ a g_���7�4 ¡:

�
` } VXeb8�
` } VXeb8�
` } VXeb8�
` } VXeb8J� a WS`LVXf c]~ Q n e[\ a eLg<p$VXUSfTp$USV a �!�7�N� � USg aTnLa W a V a \r\]eLl a V2\ a � a VXR a ¢Tp c \!Z
\]`LgAº
ÖëÀI¿XðbÀI¾
äLâ n emg c g<p$eL^ a � c Q a \&:

þ;Ö À ¿Xð0À ¾
äþ;Ö À ¿Xð0À ¾
äþ;Ö À ¿Xð0À ¾
äþ;Ö À ¿Xð0À ¾
äF8
� a WS`LVXf c]~ Q n e�\ a eLg<p$V1USfTp$USV a �
�7�N�F��USg aTnLa W a V a \]\]eSl a V nLa p$`Lg n e
aTn ^ c Q c g<p$V a f c]~ QiW a V a �����B© - :

�)`LQFf a p�eSQ a f c�~ Q�)`LQFf a p�eSQ a f c�~ Q�)`LQFf a p�eSQ a f c�~ Q�)`LQFf a p�eSQ a f c�~ Qb8��2Q�p�sTVX^ c QS`@|SUSe@g<e@VXeL� c eSVXe a \ a l c QSfTUS\ a f c]~ Q n e@^_¢T\]p c WS\]eLg
eLg<|SUSeL^ a gÚ�!�7�)� � W a V a �&`LVX^ a V/USQµg<` } V1eËf a W aTd´n eË\]\]eLl a V/� a VXR a g



¢Tp c \]eLg n e�g<¢TWSeLV[lSeL\]`Sf c]nLaTn E�p a \�fT`L^_`.fTU a Q n `.�!���2���ÎeSg�USg a�n `.W a V a

\]\]eLl a V�fTsT\]US\ a g{���7�B:

�!e�Y a fTe�VXeL�&eLVXeLQSf c]a�a USQPeLQS\ a fTe��!���2���±fT`LQSf a p$eLQ aTn `�fF`L^_`�USQP�!�7�N�T�9f
USQ����M�F�9f
EL`AfTU a \]|SU c eLV a |SUSeAg<e a eL\
Q c lSeL\6�!���2���k:A�2`Lp$eA|SUSeAeLQ<��×¡¾T¿X¿XÔ&ÀI¿IE
p a ^ }Lc sTQÛeL£ c g<p$z a USQ a �&`LVX^ a�n ePfT`LQSf a p$eLQ a f c]~ QÛZ�g<ePY a f c]a VXeL�&eLVXeLQSf c]a�a \ a

^ c g<^ a�a RLVXeLR a Q n `vUSQ a \]eLp$V a § �N¨LE�fT`L^_`veSQ=���N�F�9�M: - eLVX`vp a ^ }Lc sTQ=QS`Lp$e
|SUSe�eLQ���×¡¾T¿X¿XÔ&ÀI¿IE2eL\ c Q nLc f aTn `LV n e�fT`LQSf a p$eLQ a f c]~ QÚeLV a g c eL^_WSVXe�USQ a § �N¨
^ a ZJ¢Tg<fTUS\ a E�^ c eLQSp$V a gP|SUSe@eLQv�
���2���÷eL\ c Q nLc f aTn `LV n e�fT`LQSf a p$eLQ a f c]~ Q�eLg
g c eL^_WSVXeBUSQ a § fT¨4^ c Q�¢Tg<fTUS\ a :���g<p$eBQS`BeLgmUSQ¸eLy]eL^_WS\]` n eBf a ^ }Lc]a Vkg<`L\]`BWS`LV
f a ^ }Lc]a V<:Ë� a fT`LQSf a p$eLQ a f c]~ Q/eLQ/�!���2���³eLg²�&USQ nLa ^_eLQSp a \]^�eLQSp�e nLc �&eLVXeLQSp�e
|SUSe@\ a fT`LQSf a p$eLQ a f c]~ Q�YSeLfTY a eLQ���×¡¾T¿X¿XÔ&ÀI¿I:÷��Q��!���2���kE�\ a § fT¨Ûg c RLQ c � c f a

VXe a \]^_eLQSp$e § QS`mf a Q a \ c]dIaTn `L¨L:

�2`Lp$eÉ|SUSeÉQS`Ép$` n `Lg[\]`Lg[l a \]`LVXeLg[WL`Lg c]} \]eLg n eÉ��g<`LQBVXeLWSVXeLgqeLQSp aTn `Lg[eLQ
�!���2���k: - `LV�eLy]eS^_WS\]`
ENQS`=eL£ c g<p$e=���2�FK�`/���M�T�6:Ë��USQS|SU�e=eL\2l a \]`LV n e=�
WSUSe n eÂp$sTfTQ c f a ^_eLQSp$eªp$`L^ a VÛfTU a \]|SU c eLVÛl a \]`LV n e � a G<K9K6E�\]`Lg@eLg<p$hIQ nLa VXeLg
�!���2��� n eL� c Q�eLQÚg<`L\ a ^_eLQSp$eÚUSQS`LgvWS`LfT`Lg�Q c lSeL\]eLg9:à��e�`Lp$V a �&`LVX^ a E2Y aT} VXz a

WS`Lp$eLQSf c]a \]^_eLQSp$e�G<K9K?p c WS`Lg nLc �&eLVXeLQSp$eLg n emeL|�U c WS`m�!���2���kETY a f c eLQ n `mUSQifFY c g<p$e
n eÛ\ a�c QSp$eLVX`LWSeLV aT}Lc \ c]nSaTn g c Q c ^_WS`LVXp a V4\ a WSVXeLg<eLQSf c]a�n e²eLg<p$hIQ nLa V1eLg9:@��Q²� �
G<K9K6E
\]`Lg?eLQS\ a fTeLg?�
���2���ª`LWSeLV a VXz a Q a � �6:]G � ��G?� } WSg9E
USQ a lSeL\]`Lf c]nLaTn |SUSe�eL\
eL|SU c WS` ~ WSp c fF` a fTp$U a \0Z a Y a eL£�fTe nLc]n `meLQiUSQ } USeLQiRLV aTn `
:

� a p aT} \ a �4^_U�eLg<p$V a |SUSeÚQS`Úp$` nLa g=\ a g=lSeL\]`Lf c]nLaTn eLg n e´�!���2�
�Ïg<`LQ
g<`LWS`LVXp aTnLa g9: -ba VXeLfTeÂeL£�p$V a � `ªWSeLQSg a V²eLQÚeLg<p$hIQ nLa VXeLg a eLg<p a \]U d EMWSeLVX`ªeL\
YSeLfTYS`.eLg�|SUSe.\]`Lg�fT`SQSg<US^ c]n `LVXeLg�Z.lSeLQ n e n `LVXeLg n e�eL|SU c WS`.Y a Q�� a lS`LVXeLf c]n `



a \]RLUSQ a g¥lSeL\]`Lf c]nLaTn eLg n e.�!���2���Î^_hIg¥|SU�e/`Lp$V a g9:í�ÎlSeLfTeLg�Y a Z=USQ a V aTdI~ Q
p$sTfTQ c f a�n eLp$VXhIg n emeLg<p a WSVXeL�&eLVXeLQSf c]a :

- `LV.eLy]eL^_WS\]`
Ek\]`LgÚlLeLQ n e n `LV1eLg n eµeL|SU c W�` a QSp$eLV c `LVXeLgÚeLQSfT`LQSp�V a VX`LQ
|SUSeªeLV a V1e a \]^_eLQSp$eÚ^_hIg�eS�&eLfTp c lS`ªfT`LQ�VXeS\ a f c]~ Q a fT`Lg<p$`ªfT`LQSg<p&VXU c V²eL|SU c WS`
�!���2���Î`LWSeLV a Q n `.eLQPeL\�Q c lSeL\����M� � G�|SUSe�eLQ�eL\�Q c lSeL\����M�T� n e }Lc]n ` a \]`Lg
fT`Lg<p$`Lg n eBfTY c WSg[\]hIg<eLVkZÉeLfT`LQS`L^_z a g n eBeLg<f a \ a : - `LfF`BeL|SU c WS`É�!���2���Ú���M�T�
Y a g c]n `úfT`LQSg<p$VXU c]n `
E¸^ c eLQSp$V a g�|SUSeúeL\Û^_eLVXf aTn ` n eL\ÛeL|SU c WS`ú���M� � G�Y a

�&\]`LVXeLf c]n `
:

�2Q[¢TQ c fT` a g<WSeLfTp$` n e?\ a y]eLV a VX|SUSz a �!���2���kEFfT`LQSp$V a V c ` a \ a y]eLV a VX|SULz a4n e
��×¡¾T¿X¿XÔ&ÀI¿IE�eLg�\ a VXeL\ a f c]~ Q�eLQSp$VXe@\ a g�lSeL\]`Lf c]nLaTn eLg n e@\]`Lg nLc �$eLVXeSQSp$eLg�Q c lSeL\]eLg
n eLQSp$VX` n e.\ a y]eLV a VX|SUSz a :���Q��!���2���kE�USQ a g c ^_WS\]e.^_US\]p c WS\ c f a f c]~ Q�WS`LV[K � : �9�
� } WSg4WSVX` n USfTeA\ a lSeL\r`Lf c]nLaTn fT`LVXVXeLfTp a eLQ�fFU a \]|SU c eLV;Q c lSeL\ n eA\ a yreLV a VX|SUSz a :A��\
�!�7�N�T�Û`LWSeLV a p$VXeLgAl�eLfTeLgA^_hIgAVXhIW c]n `¥|SU�e�USQ��!���N� � E0Z²�µ£PK � : �9�Û� } WSg4�
� K9K6: K�G � } WSg9: �
g<p a g c ^_WS\]e ^_US\]p c WS\ c f a f c]~ Q eLg USQ a g<WSeLfTp$` n e \ a

^_US\]p c p$V a QSg<^ c g c]~ Q�g c Q�fTV ~ Q c f a eLQSp$VXeL\ aTdIaTnLa fT`LQ�VXeL\ a f c]~ Q a/}Lc p$g9E�ZÙQS`@WSUSe n e
g<eLV�YSeLfTY a fF`LQi`Lp$VX`Lg�g c g<p$eL^ a g_fT`L^_`���×¡¾T¿X¿XÔ&ÀI¿I:

- `LV�eLy]eL^_WS\]`
E9USQAeLg<|SUSeL^ a ���N�F�ÉfT`LQSp c eLQSe¸\]`Lg }Lc p$gifT`L^ }Lc Q aTn `Lg n ePG<�
eLg<|SUSeL^ a g/���N� � E nLc gqWSeLVXg<`Lg a p$V a lLsTg n e´eLg<|SUSeL^ a ���N�T�6E�QSeLfTeLg a V c `´W a V a

U }Lc f a VÉeLg<p$`Lg }Lc p$g nLc g<WSeLVXg<`Lg aTn eLfTU aTnLa ^_eSQSp$eÙeLQ@eL\keS£�p$VXeS^_`ÙVXeLfTeLWSp$`LV n eL\
eLQS\ a fTe��k�F�6:Ñ� a eLg�f a \ a.n e�\]z]QSe a/n e�G<�ÙeLg<|SUSeL^ a gP���N� � fT`L^ }Lc Q aTn `LgPeSg
g<`L\]`ÑG<�í£ � : K9�9�í� } WSg��±�J�6:]G<��G@� } WSg���g c QªeL^ }La VXRL`
E�USQª�k�F�í`LWSeLV a´a

�9�6: �9�J� � } WSg9: �0`Lg }Lc p$gÊeS£�p$V a g<`LQà\]`Sgùº
ÖëÀI¿XðbÀI¾
äLâ a RLVXeLR aTn `Lg n eÍ\ a

eLg<p$VXUSfTp$USV a�n e=eLg<|SUSeS^ a ���N�F�í�rWS`LVAeLy]eL^�WS\]`
E��M� }Lc p$g9E��B� }Lc p$g< ¡:Î��g<p$`�Y a fTe



USQ a f a QSp c]nLaTn¥n e¥�9�6: �J�9�P� } WSg��.�9�6:]Gq�9�²� } WSg¡� � : K9H9�Û� } WSg9Eb|SUSe¥eLg¸f a g c

USQi���N� � a RLVXeLR aTn `mWL`LV�g<z
^ c g<^_`
:

�!���2����%��!��'_E a \{fT`LQLp$V a V c `
E2QS` a RLVXeLR a º�ÖëÀI¿XðbÀI¾
äLâ aTnLc f c `LQ a \]eLgvW a V a

Q aTnLa eLQ¥\]`Lg a \]p$`Lg¸Q c lSeL\]eLg n e¥\ a y]eLV a VX|SUSz aÉn e¥^_US\]p c p$V a QSg<^ c g c]~ Qb:v�7` n `Lg¸\]`Lg
º
ÖëÀI¿XðbÀI¾
äLâ;QSeLfTeLg a V c `SgmW a V a \ a ^_US\]p c p$V a QSgq^ c g c]~ Q¸g c QSfTV ~ Q c f a eLQSp�VXeL\ aTdIaTnLa fT`LQ
VXeL\ a f c]~ Q a÷}Lc p$gÑeLg<p$hIQÊWSVXeLg<eLQSp$eLg c QSfT\]USg<`ÊeLQÊeL\²Q c lSeL\²^ a g }La y]` n eÏ\ a

y]eLV a VX|SUSz a E{eLQ±eL\�Q c l�eL\��!���N� � : - `LVvg<U�WSUSeLg<p$`
E{eL\ c QSp$eLVXf a ^ }Lc `ÎeLQ a \]p$`Sg
Q c lSeL\]eLg n eûº
ÖëÀI¿XðbÀI¾�äLâÎeLQ \]`LgÃQ c lSeL\]eLgÃ^_hIg }La y]`LgÃWS`LVàº�ÖëÀI¿XðbÀI¾
äLâÎQS`
aTnLc f c `LQ a \]eLgËeLQ�\]`LgËQ c lSeL\]eLgË^_hIg a \]p$`Lg9: - eLVX`÷eLg<p$`÷QS`÷eLgµUSQ a lSeLQSp a y a
c QSg c RLQ c � c f a QSp$e
E@eLg<WSeSf c]a \]^_eLQSp$eófTU a Q n `çg<eófT`LQSg c]n eLV a \ a Q�eLfTeLg c]nLaTnçn e
p$V a QSg<WS`LVXp$eLg n eÉlSeL\]`Lf c]nLaTn ^_hIg[Z�^_hIg a \]p a :¥��\)WS`LVXfTeLQSp a y]e n e=º�ÖëÀI¿XðbÀI¾
äLâ�eLQ
�!���2����%��!��'÷eLg<p a � c y aTn `
EN^ c eLQSp$V a g²|SUSe=eL\MWS`LVXfTeLQSp a y]e n e�º
ÖëÀI¿XðbÀI¾
äLâ[g<U } e
fT`LQSp c QSU a ^_eLQSp$e.eLQ�`Lp$VX`Lg�eLg<|SUSeL^ a g a g c QSfTV ~ Q c fT`Lg n e.^_US\]p c p$V a QSg<^ c g c]~ Qb:Â��Q
�!���2����%��!��'_ELeL\
V aTnSc ` n e�º
ÖëÀI¿XðbÀI¾
äLâMW a V a � a VXR a ¢Tp c \�� � : �6G<�B� } WSg a K9H6: �9� G
� } WSg< NWSeLVX^ a QSeLfTemfT`JQSg<p a QSp$e a �6: �9K�,�ETg c Q c ^_WS`LVXp a V�eL\
l a \r`LV n em�{:

� a � c RLUSV a K¸^_USeLg<p$V a eL\bWS`LVXfTeLQSp a y]e n e�`LlSeJVXYSe aTn�¢ g³W a V a � a VXR a ¢Tp c \beLQ
�!���2����%��!��'ùZ±l a V c]a g�eLg<f a \ a gªfT`L^_USQSeLg n eËg<e � a \ n eË\]z]QSe a�}La g aTnLa g�eLQ
��×¡¾T¿X¿XÔ&ÀI¿I:Ð� a f a VXR avn eÙ\ a ^_US\]p c p$V a QSg<^ c g c]~ Q@WS\]eLg c `LfTV ~ Q c f a=a g c QSfTV ~ Q c f a g<e
lSUSeL\]lSe±` } l c]a eLQµ\ a gªlSeL\]`Lf c]nLaTn eLg n e±\]z]Q�e a gª^_hIg a \]p a g9:ó� a lSeLQSp a y a�n e
�!���2����%��!��' gqeílSUSeS\]lSeí^_hIg´WSVX`LQSUSQSf c]aTnLa eLQ�eLg<p$`Lg´Q c lSeL\]eLg9E;\]`Lg´Q c lSeL\]eLg
VXe a \]^_eLQSp$emQSeLfTeLg a V c `Sg_W a V a \]`Lg_eLQS\ a fTeLg n e[VXe n ^_` n eLVXQS`Lg9:
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SONET/SDH

Others

GJ:]Gk� c gIp c QFf c]~ Q �
���
%$���GJ:]Gk� c gIp c QFf c]~ Q �
���
%$���GJ:]Gk� c gIp c QFf c]~ Q �
���
%$���GJ:]Gk� c gIp c QFf c]~ Q �
���
%$���

�2Q a g¸W a \ aT} V a g¸� c Q a \]eLg¸eLg<p$hIQ¥eLQ¥`LV n eLQ a f�eLVXf aÉn e²\ aÉnLc g<p c QSf c]~ Q�eLQSp$VXe
\ a g n eLg c RLQ a f c `LQSeLgÉ�!�7�vZ����M:´��\7VXeLg<p$` n eL\7eLg<|SUSeL^ a �
���2��� n eLg<WSUSsTg n e
\]`Lg }Lc p$gPº
ÖëÀI¿XðbÀI¾
äieLg�\ a � a VXR a ¢Tp c \N�!���2���ÂeLQ�g<zN^ c g<^ a E!^ a g�fT`L^_¢TQS^_eLQSp$e
�rWSeLVX`¥^_eLQS`Lg�eL£ a fTp a ^_eLQSp$eS ;fT`LQS`Lf c]n `¥fT`L^_`@äI¾
¼$ºLâAäSÀ��Sâ¦�ë¾T¿XÔ&º�:/��g<p a � a VXR a

¢Tp c \?WSUSe n eËg<eLV c QS�&`LV1^ a f c]~ Q n eË\ a y]eLV a VX|SUSz a eL£ c g<p�eLQSp$e n e§��×x¾T¿X¿XÔ&ÀI¿Ú�rWS`LV
eLy]eL^_WS\]`
E0���N� � Z²gqUSfTeLg c lS`Lg< ¡E0fTsT\]US\ a gA�����ù�rg c eL\NeLQS\ a fTe¥�
��������eLg<p$USl c eLV a

fT`LQSf a p$eLQ aTn `
E�fT`L^_`ÉUSQB���M�T�9fT ¡E�` c QSfT\]USg<` a \]RL`ÉeLQSp$eLV a ^_eLQSp$e nLc �$eLVXeLQSp$e��rWS`LV
eLy]eL^_WS\]`
E
l c]n eL`�� - �6�� ¡: � aAn eLg c RLQ a f c]~ QÉ�!�7�Pg<e�VXeS� c eLV1e a \)\ aTn `�eL\]sTfTp$V c fT` n e
�!���2���k: ��g<p$`[W a VXeLfTe[eS£�p$V a � ` a \!WSV c QSf c W c `�EFWS`LVX|SUSe[�!���2���veLg<p$hkWS`LV2eLQSf c ^ a
n e�p$` nLa \ a VXe nÉ~ WSp c f a :Û��USQS|SU�e�eL\�eL|SU c WS` n e�V1e n ^_` n eLVXQS`�g<` } VXeLg a \]e�eLQBeL\
eLQSlSz]`[Z?VXeLfTeLWSf c]~ Q n e }Lc p$g{eLQmgqeLV c e a p$V a lSs�g n e[USQieLQS\ a fTe n em� c�} V a ~ WSp c f a EF\]`



^ c g<^_`?QS`[eLg�f c eLVXp$`[W a V a fTU a \]|SU c eLVM`Lp$V a p a V1e a4n e[VXe n :m�7` n `Lg{\]`Lg�eLg<|SUSeS^ a g
�!���2��� n e } eLQ gqeLV fTVXe aTn `Lg9Eú^_US\]p c p$V a QSg<^ c p c]n `Lg9Eú^ a QSeLy aTn `Lg9EúZ a g<z
g<USfTeLg c l a ^_eLQSp$e
:

��g<p$` n e } eµg<eLV.YSeLfTYS`µeLQíeL\m^_USQ n `µeL\]sTfTp$V c fT`
EkeLQí\]USR a V n eËeLQíeL\
^_USQ n ` ~ WSp c fT`
:Î��\�U�g<U a V c `veL^ c g<`LV a \�\ aTn ` n ev\ a VXe n=n e=eLg<p$e=WSVX`LfTeLg<`veLg
c \]USg<p$V aTn `meLQi\ a � c RLUSV a �6:

��Q�\ a � c RLUSV a �=\]`Lg nLa p$`Lg n e.USg<U a V c `.g<`LQ.eLQSl c]aTn `Lg a USQ nLc g<WL`Lg c p c lS`
^_US\]p c p$V a QSg<^ c g<`LV{�!�7�)� � �!���2���k:/��g<p�e nLc g<WS`Lg c p c lS` a RLVXeLR a \ a � a VXR a ¢Tp c \ n e
VXUSp a � - ��'� ²W a V a WSVX` n USf c V=USQËg<` } V1e n eË� a VXR a ¢Tp c \?g c QSfTV ~ Q c f a �r� - �� ¡E_Z
a RLVXeLR a \]`Lgúº
ÖëÀI¿XðbÀI¾!ä n e÷p$V a QSg<WS`LVXp$eà�r�7��'� /W a V a WSVX` n USf c VÚeL\ÉeLg<|SUSeL^ a

fT`L^_WS\]eLp$`ø�!�7�N� � �
���2���k:/� a ^ }Lc sTQ¶g<e¶WSUSe n eLQ fT`L^ }Lc Q a VÊ^_¢T\]p c WS\]eLg
fT`LVXV c eLQSp$eLg n e nLa p$`Lg n e�USgqU a V c `
:Û��eLg<WSUSsTg9E n eL\ nLc g<WS`Lg c p c lS`�^_US\]p c p$V a QSg<^ c g<`LV
�!���2���ÚeLQSlSz a eL\6eLg<|SUSeL^ a �!���N� � a USQ nLc g<WS`Lg c p c lS` n eBp$V a QSg<^ c g c]~ Q¸�!���2���kE
|SUSevWSUSe n e=eLg<p a VAY a g<p a �9K9H@W c eLg n e nSc g<p a QSf c]a �rUSQ a�c QSp$eLVX� a g<e=�!�7�!u�� � eSQ
fT` } VXeBW a V a eLQS\ a fTe c Q�p$eLV<�FeL|SU c WS`BW a V a �!���)� �  �`�GqK9K�W c eSg n e nSc g<p a QSf c]a �rUSQ a
c QSp$eLVX� a g<e��!���!u��T�²eLQÉfT` } VXe�W a V a eLQS\ a fTeLg c QSp$eLV<�FeL|SU c WS`�W a V a �
�7�N�F�J ¡:��0`Sg
^_¢T\]p c WS\]eLg²^_US\]p c p$V a QSgq^ c g<`LVXeLg²�
���2���ÑQS`/WSUSe n eLQ/fT`L^_W a VXp c V�USQ.p$V a QSg<^ c g<`LV<E
a USQS|SUSeÅl a V c]a gÄfT`LVXV c eLQSp$eLg n e nLa p$`Lg n eÃUSg<U a V c `ÅWSUSe n eLQÃfT`L^_W a VXp c VµUSQ
^_US\]p c p$V a QSg<^ c g<`LVª�!���2���kE�fT`L^_`ÏeLQÊeL\¥f a g<`ÏfTU a Q n `Ïp$VXeLgÑ�!�7�N� � eLgqp$hIQ
USg a Q n `mUSQi�!�7�N�T�?g c ^_WS\]e
:



IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/¨hV¨hV¨hV¨hVY��JMbW`aJMf]kcJMxcf[©¦ª+©¦«­¬����JMbW`aJMf]kcJMxcf[©¦ª+©¦«­¬����JMbW`aJMf]kcJMxcf[©¦ª+©¦«­¬����JMbW`aJMf]kcJMxcf[©¦ª+©¦«­¬��

- `LV´\]`÷p a QSp$`
Ei\ a y]eLV a VX|SUSz aÎn e÷^_US\]p c p$V a Q�g<^ c g c]~ QbEi\]`LgË�&`LVX^ a p$`Lg n e
eLg<p$VXUSfTp$USV a f c]~ QbE³\ a g �&USQSf c `LQSeLg g º
ÖëÀë¿XðbÀI¾
ä�E³Z `Lp$VX`Lg gq`LQ VXeL�&eLV c]n `Lg
WSVX`LW c]a ^_eLQSp$e�WS`LVm\ a p&eLVX^ c QS`L\]`LRLz a �!�7�N:���QPeLg<|SUSeL^ a �!�7�)� � W�USe n eP\]\]eLl a V
USQ a g<e � a \¸���N�F� n e³f a Q a \¸fT\ a VX`Ã�r�9�6: �9�9�÷� } WSgí`ÑUSQ a fT`L^ }Lc Q a f c]~ Q n e
g<e � a \]eLg n eçeLg<f a \ a g<U } �F���)�F�6E�p a \]eLgùfT`L^_`ç���N� � `ç���N�FH9 ¡: ��p�V a g
WS`Lg c]}Lc \ c]nLaTn eLg p a ^ }Lc s�Q¶g<eø^�eLQSf c `LQ a VX`LQ a QSp$eLV c `LVX^_eLQSp�e
: �7` nLa g eLg<p a g
g<e � a \]eLg_g<`LQieL\]sTfTp$V c f a g_eLQi`LV c RLeLQb:

�2`Lp$eÛ|SUSeÛ\]`LgB\]z]^ c p�eLg n e nLc g<p a QSf c]a g<`LQ²eLgqp$V c fTp a ^_eLQSp$e c ^_WSUSeLg<p$`SgBWS`LV
l a V c `Lg²eLg<p$hIQ nLa VXeLg²eSQ/\ aPnLc g<p a QSf c]a |SUSe=\ a g²g<e � a \]eLg²�!���2���ÑWSUSe n eLQ/l c]a y a V
eL\]sTfTp$V c f a ^_eLQSp$e
:�� a g n USV a f c `LQSeLg n e }Lc p$gieSQ¸g<eLV c e n e } eLQ¸g<eLV�^ a QSp$eLQ c]nLa gm\]`
g<US� c f c eLQSp�eÄW a V a |SUSeÄeL\�VXU c]n `ÄeL\]sTfTp$V c fT`ÄZÐ\ a³a p$eLQSU a f c]~ Q n eÄ�&VXeLfTU�eLQSf c]a

WSeLVX^ a QSe d f a Q�^_z]Q c ^_`Sg9:/��e¥`Lp$V a �&`LVX^ a E0eL\�^ a QSeLy]` n eL\�p c eS^_WS`¥g<e¥W c eLV n e¥Z
\ a eLg<p$VXUSfTp$USV a�n e´eLgq|SUSeL^ a g<e n eLRLV aTnLa�a \_WSUSQSp$`ÚeLQ´eL\_|SUSeÚQS`Úg<eÚWSUSe n e

Datos 
Usuario 

 SPE STS-1 

 
Conversion Electrico 
- Optica 

OC-1 
Señal 

Más datos 
POH 

Mas SPE 
TOH 

Dispositivo multiplexor SONET Dispositivo de Transmision SONET 

STSX-1: 450 pies 
STSX-3: 225 pies 



eLQSfT`LQSp$V a V?eLQ.eL\2eL|SU c WS`/VXeLfTeLWSp$`LV<:í� a g nLc g<p a QSf c]a g¥g<`LQ.fT`L^_W a V aT} \]eLg a \]`Lg
\ c ^ c p$eLg n e nLc g<p a QSf c]a ���!u��F�¸ZA���!u��F�¸ZAQ�` n e } eLVXz a Q?g<eLV�USQ a f a VXR a W a V a \r`Lg
USg<U a V c `Lg_`mlSeLQ n e n `LV1eLg n emeL|SU c WS`
:

-ba V a \ a p$V a QSg<^ c g c]~ Q¸eLQ¸eLQS\ a fTeLg n eB� c]} V a[~ WSp c f a E9\ a eLg<p$VXUSfTp$USV a �!�7�N� �
eLg²fT`LQSlSeLVXp c]nLa Z=eL\MV1eLg<US\]p aTn `=eLg¥USQ a gqe � a \ n e=Q c lSeL\ � �r���2� �   n e/f a VXV c eSV
~ WSp c fT`
:±� a g<e � a \M�7�ËeLg²eLQSl c]aTnLaPn eLg<WSUSsTg n e=^_e d fT\ a V�W a V a eLl c p a V�\ a VXR a g
f aTn eLQ a g n e÷fTeLVX`LgµZÄUSQS`Lg9EiZÄW a V a Y aF}Lc \ c p a V´\ a VXeLfTUSWSeLV a f c]~ Q n eL\ÉVXeL\]`Ly
VXeLfTeLWSp$`LV n eÎ\ a gÂp$V a QSg c f c `LQSeLgÂeLQ±\ a fT`LVxV c eLQSp$e n e nLa p$`LgÂeLQSp$V a QSp$eLg9: � a

p$eLVX^ c QS`L\]`LRLz a ���³eLg�p$z]W c f a ^_eLQSp$e@USg aTnLa f�U a Q n `@g<e nLc g<fTUSp�e@eL\;g c g<p$eL^ a/n e
f a VXV c eLVÐeLQìg<z´^ c gq^_`
E.WSeLVX` c QSfT\]USg<`¶\]`LgÌfT\ c eLQSp$eLgÌV a V a ^_eSQSp$e¶USg a Qì\ a

p$eLVX^ c QS`L\]`LRLz a �!�7�N:Û� a ^ a ZJ`LVXz aAn e�USg<U a V c `Lg?Z�WSVX`JlSeLe n `LVXeLg n eÉg<eLVXl c f c `�g<e
VXeL� c eLV1eLQÂp$z]W c f a ^_eLQSp$e n e c RLU a \4�&`LVX^ aÚa \ a gÙlSeL\]`Lf c]nLaTn eLgÙ�!�������àWS`LV�\ a g
VXeL�&eLV1eLQSf c]a g_���M:

�0`Lg[WSUSV c g<p a g a USQ a VXRJUS^_eLQSp a QB|SUSeÉZ a |SUSeÉUSQB���M�F�6E�WS`LV�eLy]eL^_WS\]`
E�eLg
g<`L\]` USQ a fT`LVXV c eLQSp$e n e }Lc p$gøQS`ûeLg<p$VXU�fTp$USV aTnLa eLQûgqeLV c e
EÙeL\Ëp$eLVX^ c QS`
fT`LQSf a p$eLQ a f c]~ Q n e } eLVXz a g<eLV a WS\ c f aTn ` aTn eLfTU aTnLa ^_eLQSp$e?g<`L\]` a \0eLg<|SUSeL^ a �!�7�)�
�9f�|SUSeP^ a QSeLy a eL\7���M�F�6: - eLVX`P\ a ^ a ZJ`LV1z a�n ePWSVX`LlSeLe n `LVXeLg n ePg<eLVXl c f c `PZ
lSeLQ n e n `LVXeLg n eÛeL|SU c W�`ÛY aT} \ a Q²ZPeLg<fTV c]} eLQ¥�&eL\ c]d ^�eLQSp$e a fTeLVXf aÉn e § ���2�F�9¨�`
c QSfT\]USg<` § ���M�F�9�N¨4g<`L\]`ÉWS`LVX|SUSeÉ\ a p$eLVX^ c QS`L\]`LRLz a eLg[^_hIg[�&hIf c \&:v�r�2QBlSeLQ n e n `LV
�!���2��� aTn ^ c p c]~ eSp c |SUSeLp a VÑeL\�eL|SU c WS`·fT`L^_` § ���M�F�J�N¨Ïg<`L\]`·WS`LVX|SUSe·\ a
c ^_WSVXeLg<`LV a QS`vp$eLQSz a \]eLp$V a gÛ^ c QS¢Tg<fTUS\ a g< ¡:±�0`LgÛUSg<U a V c `Lg n e=�!��'Äp c eLQ n eLQ a

^ c V a V�eLg<p a fT`LQSp$VX`LlSeLVXg c]a �!���2���@Z�eLQSfT`LRLeLVXg<e n e�YS`L^ } VX`Lg9:?��g<p�`�g<e n e } e a

|SUSe´�!��'úp c eLQ n e a U�g a V�eL\�p$eLVX^ c QS`´�!�7�øp a QSp$`ÚW a V a \ a g/g<e � a \]eLg ~ WSp c f a g
fT`L^_`ÎW a V a \ a gÂg<e � a \]eLgÂeL\]sTfTp$V c f a g9: � c�n e } eÎg<USVXR c VvUSQ a fT`LQS�&USg c]~ QbE{\]`Lg



p$sTVX^ c QS`LgÅ�!�7�4�7� � Z¯�!�7�4��� � WS` n VXz a Q·g<eLV�USg a�n `LgÅW a V aÍc Q nLc f a V�\]`Lg
a g<WSeLfTp$`Lg_eL\]sTfTp$V c fT`Lg{Z ~ WSp c fT`Lg n em�!�7�BETVXeLg<WSeLfTp c l a ^_eLQSp$e
:

GJ: �i��gqp�VXUFf�p$UFV a�n e4��gI|�U�e�^ a �����GJ: �i��gqp�VXUFf�p$UFV a�n e4��gI|�U�e�^ a �����GJ: �i��gqp�VXUFf�p$UFV a�n e4��gI|�U�e�^ a �����GJ: �i��gqp�VXUFf�p$UFV a�n e4��gI|�U�e�^ a �����N�� �� �� ��

� a W c e n V a�a QSRLUS\ a V n e²\ a y]eLV a VX|SUSz a�n e²p$V a Q�g<^ c g c]~ Q nLc R c p a \��!���2���µeLg
\]\ a ^ aTnLa eL\6�!�7�¥Q c lSeL\�USQS`
E9`BeLg<|SUSeL^ a �!���N� � :É��\6eLg<|SUSeS^ a �
���2���ÚeLgiUSQ a

eLg<p$VXUSfTp$USV avn e´p$V a QSgq^ c g c]~ QÙUSg aTnLa W a V a p&V a QSg<WS`LVXp a V�USQ´W a |SUSeJp$e n e }Lc p$g a

p$V a lSsTg n eBUSQ¸eLQS\ a fTe¸�&z]g c fT`£�0WS`LVk\r`Bp a QSp$`
E9ULQ¸eLg<|SUSeL^ a �
���2���ÚeS£ c g<p$eBeLQAUSQ
Q c lSeL\b^_hIg }La y]`�|SUSe�\ a g ^_hIg }Lc eLQ?fT`LQS`Lf c]nLa g eLg<p$VXUSfTp$USV a g n e���p$YSeSVXQSeLp�`��0���
��ºIåbÀIÇA��Ô]ÇSÞ0: � a g@eLg<p$VXUSfTp$USV a g�eLQ��&USQSf c]~ QbEMp a \]eLg�fF`L^_`ª\ a eLg<p$VXUSfTp$USV aÙn e
eLg<|SUSeL^ a �k� � :

�!��'µQS`¥fT`LQSp c eLQSe¥USQ�eLg<|SUSeL^ a �!�7�)� � eL|SU c l a \]eLQSp$e
: - eLVX`¥Z a |SUSe¥U�Q
eLg<|SUSeL^ a �!�7�B� � eLg }La g<p a QSp$e�fT`L^_WS\]eLy]`
E�eLgPfT`L^_¢TQ c QSfT\]USg<`�eLQ a ^ }Lc eLQSp$eSg
�!��'¶Y aT} \ a V n e³USQ±eLg<|SUSeL^ a �N`LQSfTeLWSp$U a \A�!�7�B�FH c]n sTQSp c fT` a USQÎ�!�7�)� �
WSUSV a ^_eLQSp$emW a V a WSVX`JW ~ g c p$`Lg_e n USf a p c lS`Lg9:

��\÷eLg<|SUSeL^ a } hIg c fT` �!���2��� �!�7�)� � fT`LQSg c g<p$e n e � � H õLÈ�¼$ÀLâIE
p$V a QSg<^ c p c]n `��6E H9H9H�WS`LV_g<eLRLUSQ n `/�r`ÉUSQ a lSe d f aTnLa � G<K�^ c fTVX`Lg<eLRSUSQ n `Lg< MW a V a

�&`LVX^ a V�USQ a lSeL\]`Lf c]nLaTnAn e¸g<e � a \ n eAK � E �J�9HB� } WSg9:B��g<p a lSeL\]`Jf c]nLaTn¸} hIg c f a EJ\ a

W c e n V a�a QSRLUS\ a V n em�!���2���kETg<e n eLV c l a fT`L^_`mg c RLUSe
8
� � H=õLÈ�¼$ÀLâ+%�eLg<|SUSeS^ a £=�6E H9HJH/eLg<|SU�eL^ a %�gqeSRLUSQ n `�£=� }Lc p$gq% õLÈ�¼�À4��lSeL\]`Lf c]nLaTn
n em\]z]QSe a�n emK � E �J�9H?� } WSg9:



��Qµ`Lp$V a g�W a \ aT} V a g9E�\r`Lg�� � HÑõSÈ�¼$ÀLâ n eË\ a eLg<p$VXUSfTp$USV aÂn eL\[eLg<|�USeL^ a

�!���2���ùg<`LQËeLQSl c]aTn `LgÂ�6E H9H9H³lSeLfTeLgÂWS`LV=g<eLRLUSQ n `
E{Z³Z a |SUSeÎf aTnLa õLÈ�¼�À
fT`LQSg c g<p$e n em� }Lc p$g9ET\ a lSeL\]`Lf c]nLaTnmn emg<e � a \
eLQieL\
eLQS\ a fTemeLg n emK � : �9�?� } WSg9:

� a � c RLUSV a �@^�USeLg<p$V a \ a eLg<p$VXUSfTp$USV a�} hIg c f a.n eL\;eLg<|SU�eL^ a �!�������÷eLQ
�&`LVX^ a p$`�l c g<U a \&:?��\
eLg<|SUSeL^ a �!�7�)� � eLg��¸� c \ a g n e��9H¸fT`L\]US^_Q a g��9eLg g c eL^_WSVXe
^_`Lg<p$V aTn `ÙeLQ@eLg<p�eÙ�&`SVX^ a p$`
E n eÙp a \k�&`LVX^ a |SUSeÙ\]`Lg=õLÈ�¼$ÀLâ n e±ºbÖëÀI¿XðbÀI¾
ä²g<e
a \ c QSe a V a Q aTn eLfTU aTnLa ^_eLQSp$e a \
WSV c QSf c W c ` n em\ a eLg<p$VXUSfTp$USV a :���\
eLg<|LUSeL^ a �!���N� �
eLg�p$V a QSg<^ c p c]n `.USQ a � c \ a²a \ a lSe d E n e a VXV cr}La Y a f c]aÛaT}La y]`
E�Z n e c]d |SU c eLV nLa²a
n eLVXeLfTY a�n eLQSp$VX` n eÉf aTnLa � c \ a : - `LV�\r`Ép a QSp&`
E�eL\NõLÈ�¼$À eLQB\ a � c \ a � E�fT`L\]US^_Q a �
eLg�eLQSl c]aTn `ªWSV c ^_eSVX`ªZÂeL\4õSÈ�¼$À�eLQ�\ a � c \ a �6EMfT`L\]US^_Q a �9HÂeLgveLQSl c]aTn ` n e
US\]p c ^_`
:Ë��eLg<WSUSsTg n e/|SUSe=eL\2�9H�®ÉõLÈ�¼�ÀÉeLg¥eLQSl c]aTn ` a \M� c Q a \ n e/\ a � c \ a � ENeL\
g c RLU c eLQSp$e?õLÈ�¼�À;eLQSl c]aTn `meLg_eL\
WSV c ^_eLVMõLÈ�¼$À n em\ a � c \ a G9ETeL\0õLÈ�¼$À;eLQi\ a fT`L\]US^_Q a

�2QíeLg<|SUSeL^ a eLg´eLQSl c]aTn `µf aTnLa � G<K±^ c fTV1`Lg<eLRLUSQ n `Lg���WS`LV.\r`µp a QSp$`
E
�!���2��� WSU�e n e¯^ a Q�p$eLQSeLVÄUSQ a g c QSfTVX`LQ c]dIa f c]~ Q n eìp c eS^_WS`
�Fg<\]`Lpµ|SUSeìeSg
VXeL|SUSeLV c]nLa W a V a \ a eLQSp$VXeLR a[n e¸lS` d - �N�÷QS`BfT`L^_WSV c ^ c]nLa �r� }Lc p$g4�6E H9H9HÉl�eLfTeLg
WS`LV�g<eLRLUSQ n `�`��9�Ao } WSg< ¡:?�!���2���@p a ^ }Sc sTQ?g<e aTn Y c eLV1e a \b^ a Q�eLy]` n e�p c eL^_W�`
n e³g c QSfTVX`LQ c]dIa f c]~ Q n e³eLg<|SUSeL^ a fT`LQÎ\]`Lg�eLg<p$hIQ nLa VXeLg n e³VXe nÎa g c QSfTV ~ Q c f a

eL£ c g<p$eLQSp�eLg?�rWS`LV�eLy]eL^�WS\]`
EF�;�F� � ET�7� n � ETZ[���N�F�J ¡:
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�2Q�eLg<|SUSeL^ a �!���³eSg<p a fT`L^_WSUSeLg<p$` n e n `Lg´g<eLfTf c `LQSeLg´WSV c QSf c W a \]eLg9E
f aTnLa USQ a fT`LQ/g<USg²WSVX`LW c]a g²eLg<p$VXUSfTp$USV a g9:Ë� a g²WSV c ^_eLV a g²p$VXeLg²f�`L\]US^_Q a g n eL\
eLg<|SUSeL^ a �!�7�)� � �&`LV1^ a Q�eL\i����'ÌW a V a eS\ieLg<|SUSeL^ a fT`L^_WS\]eLp$`
:¶�7` nLa \ a
c QS�&`LVX^ a f c]~ Q n e�º
ÖëÀI¿XðbÀI¾
äLâM�!���2���µ� nLc l c]nLc]nSa eLQ��!eLfTf c]~ QbEL�0z]QSe a Z¸	�USp a  7|SUSe
eLgAUSg aTnLa W a V a ^ a QSeLy a V�\ a gAW a VXp$eLg n eL� c Q c�nSa g n e�\ a VXe n �
���2���ÂZ²\]`Lg nLa p$`Lg
p$V a QSg<WS`LVXp aTn `Lgv�r\]\ a ^ aFn `Lg¥� a VXR a ¢Tp c \] ¡E)eLg<p a eLQ.\ a g¥WSV c ^_eLV a g¥p$VXeLg¥fT`L\]US^_Q a g
n eL\�eLg<|SUSeL^ a :Î��g<p a g<eLfTf c]~ Q n eíº
ÖëÀI¿XðbÀI¾
äLâIE�WS`LV¸\]`vp a QSp$`�E�fT`LQLg c g<p$e n eÂGq�
õLÈ�¼$ÀLâ��r�B� c \ a gi£É��õLÈ�¼�ÀLâO%�� c \ a  7eLQSl c]aTn `LgifT`S^_`¸W a VXp$e n eAp$` n `LgiZ¸f aTnLa USQS` n e
\]`Lg�eLg<|SUSeL^ a gÚ�!���2�
�k:ç��g<p$`LgÑº
ÖëÀI¿XðbÀI¾
äLâ�QS`ËWSUSe n eLQíg<eLV.eL\ c ^ c Q aTn `Lg�`
fT`LQSlSeLVXp c]n `Lg_W a V a�nLa p&`Lg n emUSg<U a V c `
:

��g c ^_WS`LVXp a QSp$eÅQS`Lp a Vµ|SUSeÅeLg<p$`Åg c RLQ c � c f a |SUSeÅ\]`Lg º
ÖëÀI¿XðbÀI¾!äLâ�eLQ
�!���2���³g<`LQ.eLQSl c]aTn `Lg¥p$VXeLgÛõLÈ�¼$ÀLâ a \ a lSe d�a p$V a lSsTg n eL\2eLg<|SUSeL^ a �!���2���
fT`L^_WS\]eLp$`
:A��g<p$`AeLg9ELfFU a Q n `AUSQ�eLg<|SUSeS^ a �
���2���ÙeLg eLQSl c]aTn `
ELp$VXeLgmõLÈ�¼$ÀSâ n e
º
ÖëÀI¿XðbÀI¾
äLâ�fT`L^ c eLQ dIa Q²eL\�eLg<|SUSeL^ a E
ZP\ a � a VXR a ¢Tp c \�g c RLUSeÛfT`LQÛ�9�/õSÈ�¼$ÀLâ n e
nLa p$`Lg n e?USg<U a V c `
:m��g<p$`Lg4õLÈ�¼$ÀLâ n e?� a VXR a ¢Tp c \ c QSfT\]USZJeLQ[eL\0VXeLfT`LV nLa p$`LV c ` n e?\ a

WSV c ^_eLV a � c \ a@n eL\{eLg<|�USeL^ a :à��\{� � ®PZª�J�C®.õLÈ�¼$ÀLâ�g<`LQÚ`Lp$V a lSe d õLÈ�¼$ÀLâ n e
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Transporte 
Overhead (TOH) 

Carga Útil (columnas 4-90) 

Columnas 

F 
i 
l
a
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º
ÖëÀI¿XðbÀI¾
äLâIELeLQ�eLg<p$eAf a g<`
EL\]`LgiWSV c ^_eLVX`Lg4p$VXeLgmõLÈ�¼$ÀLâ n eA\ a � c \ a G n eL\
eLg<|SUSeL^ a

�!���2���k:¥�0USeLRL`Ég c RLUSeLQB\]`Lg[�9�²õLÈ�¼$ÀLâ n eÉ� a VXR a ¢Tp c \�E�Z a g�z�g<USfTeLg c l a ^_eLQSp$e a

p$V a lSsTg n eL\
eLg<|SUSeL^ a fT`L^_WS\]eLp$` n e � G<K?^ c fTV1`Lg<eLRLUSQ n `Lg n emp c eL^_WS`b:

� a � a VXR a ¢Tp c \0�!���2���veLg{\]\]eLl aTnLa eLQmeL\!g<` } VXe n e[� a VXR a ¢Tp c \!g c QSfTV ~ Q c f a

�r� - �� ¡:Ð� a f a W a f c]nLaTnÙn eL\�g<` } VXe@eLg.�´� c \ a g n e@�9�ÚfT`L\]US^_Q a g´�rZ a |SUSeÙ\ a g
WSV c ^_eLV a g��²fT`L\]US^_Q a g?eLQ�f aTnLa � c \ a g<`LQ n evº
ÖëÀI¿XðbÀI¾
äLâO ¡:���g<p$`�Y a fTe�USQ�p$`Lp a \
n e��9�J�ÉõLÈ�¼�ÀLâ{�r�¸� c \ a g�£B�9�¸fT`L\]US^_Q a g eLQ?f aTnLa hIVXe ain e�� c \ a W a V a º
ÖëÀI¿XðbÀI¾
äLâO ¡:
��g<p$`�Y a fTe�USQ�p$`Lp a \ n e��J�9�ÛõLÈ�¼�ÀLâ[�]�¥� c \ a g?£Û�J�²fT`L\]US^_Q a g<  n e�� a VXR a ¢Tp c \NeLQ
f aTnLa eLg<|SUSeL^ a E nLa Q n `mUSQip$`Lp a \ n emlSeL\]`Lf c]nLaFnmn e nLa p$`Lg n emUSg<U a V c ` n e
8
�9�9�ÛõSÈ�¼$ÀLâ+%�eLg<|SUSeS^ a £²�6E H9HJH¥eLg<|SUSeL^ a gq%�gqeLRLUSQ n `�£²� }Lc p$gq% õLÈ�¼�À��PlSeL\]`Lf c]nLaTn
n em� a VXR a ¢Tp c \ n emK9H6: �J� G_� } WSg9:

	�e a \]^_eLQSp$e
E�Y a Z/USQ�WS`LfT`.^_hIg�|SUSe.eLg<p$`.eLQ�\ a eLg<p$VXUSfTp$USV a � - �7: - `JV
eLy]eL^_WS\]`
E
^_hIgÛº
ÖëÀI¿XðbÀë¾
äLâIE
\]\ a ^ aTn `Lg - ��'_E�eLg<p$hIQÉfT`LQSp$eLQ c]n `Lg[eLQB\ a � - �=WSeLVX`
g<`LQ±fT`LQSg c]n eLV aTn `LgÂW a VXp$e n e±\]`Lg nLa p$`Lg n eÎUSg<U a V c `
: � c Q±eS^ }La VXRL`
E{eLg<p$`
n e } eLVXz a g<eLV¥g<US� c f c eLQ�p$eªW a V a eLQSp$eLQ n eLV¥\ a eLg<p$VXUSfTp�USV aÙ} hIg c f a@n eL\�eLg<|SUSeS^ a

�!�7�N� � �!���2���k:Â� a � - �7E a g<z�fT`L^_`.eL\�eLgq|SUSeL^ a �
���2���±fT`L^_WS\]eLp$`.|SUSe.\ a

fT`LQSp c eLQSe
E�eLgPeLQSl c]aTnLa �6E H9HJHÙlSeLfTeLgÛWS`LV¸g<eSRLUSQ n `
: - USQSp$`LgP^ a g n eLp a \]\ aTn `Lg
a fTeLVXf a�n em� - ��Z - �7'�g<eLVXhIQieL£�WS\]`LV aTn `Lg_^ a g aTn eL\ a QSp$e
:

� a g=eLg<p$VXUSfTp$USV a g } hIg c f a g n eL\_eLg<|SUSeL^ a �
�7�N� � �]Z�eLg<|SUSeL^ a �
�7�B�FH
fT`LQSfTeLWSp$U a \] Ng<`LQ n eLg<fFV c p a g aT}La y]`
:

GJ: �
: �GJ: �
: �GJ: �
: �GJ: �
: � þ�ÖëÀ ¿1ðbÀ ¾
äSâþ�ÖëÀ ¿1ðbÀ ¾
äSâþ�ÖëÀ ¿1ðbÀ ¾
äSâþ�ÖëÀ ¿1ðbÀ ¾
äSâ n e4�
z]Q�e a Zi�
e�f�f c�~ Qn e4�
z]Q�e a Zi�
e�f�f c�~ Qn e4�
z]Q�e a Zi�
e�f�f c�~ Qn e4�
z]Q�e a Zi�
e�f�f c�~ Q

 



��\beLg<|SUSeL^ a �!�7�)� � �
���2���@p$V a QSg<WS`LVXp a USQ a f a QSp c]nLaTn fT`LQSg c]n eLV a�} \]e n e
º
ÖëÀI¿XðbÀI¾
äLâ a g<`Lf c]aTn `LgvfT`LQ´\ a g=�&USQSf c `LQSeLg=`LWSeLV a f c `LQ a \]eLg n eLQSp$VX` n eÚ\ a VXe n

�!���2���k:4� a g{WSV c ^_eLV a g{p$VXeLg{fT`L\]US^_Q a g n eL\
eLg<|SUSeL^ a �!�7�)� � eLg<p$hëQ n e nLc f aTnLa g
a \]`Lgøþ�ÖëÀI¿XðbÀI¾
äLâ n eù�!eLfTf c]~ Qç�r�
��'� µZ þ�ÖëÀI¿XðbÀI¾
äLâ n eù�0z]Q�e a �r�0��'� ¡E
eLy]eLfTUSp a Q n `çUSQ a¶a ^�WS\ c]a l a V c e nLaTnçn eç�$USQSf c `LQSeLg9: *1USQSp$`Lg9E�eLg<p$`Lg¯g<`LQ
fT`LQSg c]n eLV aTn `Lg�eL\0�7��'�:m� a g�WSV c ^_eLV a g�p$VXeLg�� c \ a g n eL\0�7��'Ùg<`LQ[\]`LgBþ�ÖëÀI¿XðbÀI¾
äLâ
n e��
eLfTf c]~ QÙ�r�
��'_E6Q�U�eLlSe/õLÈ�¼�ÀLâO ¡:Ú� a g�US\]p c ^ a g�p$VXeLgÉ� c \ a g n eL\�����'³g<`LQP\]`Lg
þ�ÖëÀI¿XðbÀI¾
äLâ n em�0z]QSe a � nLc eLf c `LfTYS`?õLÈ�¼$ÀLâO ¡:

GJ: �
:]Gk� a W a f c�nSa�n4n e4��` } V1ei� c QFfTV ~ Q c fT`É�]� a V1R a ¢Tp c \ n e4��Q��$`SV1^ a f c�~ QF GJ: �
:]Gk� a W a f c�nSa�n4n e4��` } V1ei� c QFfTV ~ Q c fT`É�]� a V1R a ¢Tp c \ n e4��Q��$`SV1^ a f c�~ QF GJ: �
:]Gk� a W a f c�nSa�n4n e4��` } V1ei� c QFfTV ~ Q c fT`É�]� a V1R a ¢Tp c \ n e4��Q��$`SV1^ a f c�~ QF GJ: �
:]Gk� a W a f c�nSa�n4n e4��` } V1ei� c QFfTV ~ Q c fT`É�]� a V1R a ¢Tp c \ n e4��Q��$`SV1^ a f c�~ QF 

� a gB�9��fT`L\]US^_Q a gBVXeSg<p a QSp$eLg n eL\��!���=fT`LQSg<p c p$USZJeLQ²\ a f a W a f c]nLaTn � - �7:
��g[^ a g[WSVXeLf c g<` n eLf c V�|SUSeÉeLg<p a g[�9��fT`L\]UL^_Q a g[VXeLWSVXeLg<eLQSp a QB\ a f a VXR a ¢Tp c \ n e
�3QS�&`LVX^ a f c]~ Q´�!���2���ÊZ�|SUSeÚ\ a � - �ÎeLg=\ a eLg<p$VXUSfTp$USV a�n eÚ\ a f a VXR a ¢Tp c \ n e
�3QS�&`LVX^ a f c]~ QbETWSeLVX`mUSg<U a \]^_eLQSp$emg<`L\]`mg<e nLc g<p c QSRLUSe a \ a � - ��eLQig�z!^ c g<^ a :

GJ: �
: �m��` } VXe n ei� a V1R a ¢�p c \
� c QFf�V ~ Q aGJ: �
: �m��` } VXe n ei� a V1R a ¢�p c \
� c QFf�V ~ Q aGJ: �
: �m��` } VXe n ei� a V1R a ¢�p c \
� c QFf�V ~ Q aGJ: �
: �m��` } VXe n ei� a V1R a ¢�p c \
� c QFf�V ~ Q a

� a � - �²fF`LQSp c eLQSe?p a QSp$`?\ aic QS�&`LVX^ a f c]~ Q n eÛº�ÖëÀI¿XðbÀI¾
äLâIE�\]\ a ^ aTnLa4- ��'_E�Z
\]`Lg nLa p$`Lg n e¸USg<U a V c `AVXe a \]eLg9:B��\ - ��'_EJfT`L^ }Lc Q aTn `¸fT`LQA\]`Lg nLa p$`Lg n e¸USgqU a V c `
�r� a VXR a ¢Tp c \]  |SUSe=g c RLU�e
ENfT`LQSg<p c p$USZJe=USQ.� - �7:Ë��\ - ��'÷WSUSe n e=f�`L^_eLQ dIa V�eLQ
fTU a \]|SU c eLVPWS`Lg c f c]~ Q n eµõLÈ�¼$À n eLQSp$VX` n e�\ a f a W a f c]nLaTn � - �7:¯�6g<p$`�VXeLg<US\]p a

p$z]W c f a ^_eLQSp$emeLQieL\
p$V a g<\ a WSem� - � n eLQSp$VX` n eL\
g c RLU c eLQSp$emeLg<|SUSeS^ a :

��e } eLVXz a QS`Lp a VXg<e�|SUSeP\ a eL£�p$eLQSg a f a QSp c]nLaTnPn e�º
ÖëÀI¿XðbÀI¾
äLâ eLQÛ�
���2���
eLg4¢Tp c \
W a V a \ a g<USWSeLVXl c g c]~ Q�ZAeL\
^ a QSeLy]` n e?VXe n E a g<z
fT`L^_`A`Lp$V a g a fTp c l c]nLaTn eLg9:



��USQS|SUSe=fTV c p c f aTn `=WS`SVPº
ÖëÀI¿XðbÀI¾
äLâ[eS£�fTeLg c l�`Lg9ENeL\MYSeLfTYS`=|SUSe=\]`LgÙº
ÖëÀI¿XðbÀI¾
äLâ
�!���2����QS` c QSfTVXeS^_eLQ�p$eLQBWSVX`LWS`LVXf c `LQ a \]^_eLQSp$eÉeLQB\]`Lg[Q c lSeL\]eLg[^_hëg a \]p$`Lg n eÉ\ a

y]eLV a VX|SUSz a eLg_USQ a lSeLQSp a y a VXe a \&:

��g �&hIf c \bfT`LQSg<p$VXU c V�\ a eLg<p$VXUSfTp$USV a4n e?USQ?eLg<|�USeL^ a eLQ?fTU a \]|SU c eLV�Q c lSeL\ n e
\ a y]eLV a VX|SUSz a �!���2���÷USQ a lSe d |SUSevg<eveLQSp c eLQ n eveL\��&`LVX^ a p$` } hIg c fT`v�!�7�N� � :
�7` n `Lgª\]`LgªeLg<|SUSeL^ a gª�!���2���·g<`LQËeLQSl c]a�n `Lgª�6E HJH9H³lSeLf�eLgªWS`LV=g<eLRLUSQ n `
:
�7` n `Lg_\]`Lg_eLg<|SUSeL^ a g{�!���2���=g<`LQieL£ a fTp a ^�eLQSp$e n em�[� c \ a g9:

� a ¢TQ c f a l a V c]aT} \]e�eLgPeL\;QS¢T^_eLVX` n e�fT`L\]U�^_Q a g9:Ñ��g<p$`�WSUSe n e�g<`LQ a V
g c ^_WS\]e
E�WSeLVX`.eLg�VXe a \�Z/VXeLg<US\]p a eLQ�p$` nLa g�\ a g nLc �&eLVXeLQSp�eLg�lSeL\]`Lf c]nLaTn eLg a \ a g
|SUSem�!���2���=`LWSeLV a :

- `LV�eLy]eL^_WS\]`
EJUSQAeLg<|SUSeL^ a �!���N�T�.�r|SUSeAeLgi\�`¸^ c g<^_`¸|SUSe¸USQ�eLg<|SUSeL^ a

�!�7�B� �  MfT`LQSg c g<p$e n eÉ�¥� c \ a g?Z�eLg?eLQSl c]aTn ` a �6E H9H9H¥lSeLfTeLg?WS`LV_g�eLRLUSQ n `£�
g c Q
eL^ }La VXRL`
E�USQªeLg<|SUSeS^ a �!�7�N�T�íQS`Âp c eLQSeªUSQ a QSfTYS` n eÂ�9HífT`L\]US^_Q a g9:·��\
eLg<|SUSeL^ a �!�7�)�F�¸eLg p�VXeLg4lSeLfTeLg ^_hIg a QSfTYS`P�r�j�!�6E n eLg<WSUSsTg n e�p$` n `L ¡: - `LV;\]`
p a QSp$`
E6eL\�eLg<|SUSeL^ a �
�7�N�F�/p c eLQSe�USQ a QSfTY�` n e´G<�JH/fT`L\]US^_Q a g9E6Z.eLg<`�QS`�eLg
p$` n `
:@� a gÉfT`L\]US^_Q a g n e´º
ÖëÀI¿XðbÀI¾
äLâ��!�7�N�T��g<`LQ²p a ^ }Lc sTQ²^_US\]p c WS\ c f aTnLa gBWL`LV
p$VXeLg9E a g<z
fT`L^_`¸\ a g4fT`J\]US^_Q a g n eAf a W a f c]nLaTn � - �7:A�2Q�eLg<|SUSeL^ a �!�7�N�T�Bp c eLQSe
eLQSp$`LQSfTeLgÚG<�9HÚfT`L\]US^�Q a g n e a QSfTYS`Ë�r�9£��9HJ ¡E n eÙ\ a g.fTU a \]eLg.\ a g/WSV c ^_eLV a g.�
fT`L\]US^_Q a g�g<`LQ��7��'Ì�r�9£9�9 mZÙ\ a g´Gq� � VXeLgqp a QSp$eLg´�r�J£��9�J mg<`LQ�f a W a f c]nLaTn@n e
� a VXR a ¢Tp c \&:���\6eLg<|SUSeS^ a �!���N�T��fT`L^_WS\]eLp$`¸eLg n e�G9E �9�JH¥õSÈ�¼$ÀLâ �r�É� c \ a gi£=Gq�JH
fT`L\]US^_Q a g< ¡:�� a lSeL\]`Jf c]nLaTnmn em\]z]QSe a W a V a USQm���M�F�6ETWS`LV�\]`mp a QSp$`
E n e } emg<eLV<8
G<�9�JHBõSÈ�¼$ÀLâ+%�eLg<|SUSeS^ a £A�6E H9HJHAeLg<|SU�eL^ a g<%�gqeLRLUSQ n `?£A� }Lc p$g<%CõLÈ�¼$À��ÉlSeL\]`Lf c]nLa�n
n em\]z]QSe a�n e � KJK6: K6G_� } WSg9:



��\7^ c g<^_`PVXeLg<US\]p aTn `PWSUSe n e n eLV c l a VXg<ePg c ^�WS\]eL^_eLQSp$e n eÛ^_US\]p c WS\ c f a Vi\ a

lSeL\]`Lf c]nLaTnÉn eÉ\]z]QSe a ���M� � n eÉK � : �J��� } WSg[eLQSp$VXeÉ�6: - `LV�\]`Ép a QSp$`
E�eL\ § p$VXUSfT`L¨
n e[\ a g{eLg<p$VXUSfTp$USV a g{Z?lSeL\]`Lf c]nLaTn eLg n e[\]z]QSe a n e[eLg<|SUSeS^ a �!���2���=eLg{|SUSe[f aTnLa

eLg<|SUSeL^ a eLgÎ� lSeLf�eLg³^_hIgÎRLV a Q n eÐeLQÄp$sTVX^ c QS`Lg n eÊfT`L\]U�^_Q a g³|SUSeÐUSQ
eLg<|SUSeL^ a �!���N� � E a g<z{|SUSe�\ a \rz]QSe a@n e } e�eLQSl c]a V¥USQ a g<e � a \{�ÍlSeLfTeLgv^_hIg
VXhIW c]nLa |SUSeÙ\ a lSeL\]`Lf c]nLaTnÙn eÙ\]z]QSe a ���2� � W a V a eL\ c ^ c Q a VÉ\]`Lg.^ c g<^_`Lg.�6E H9HLH
eLg<|SUSeL^ a g_WS`LV�g<eLRLUSQ n `
:

��eLg<WSUSsTg n e�p$` n `
E�\�`LgPeLg<|SUSeL^ a gÛ�!�7�)�F�@WSUSe n eLQ=\]\]eLl a V¸f c eLQSp�`Lg n e
^_USeLg<p$V a g n emlS` dknLc R c p a \&ET\]`Lg{fTU a \]eLg n e } eLQi\]\]eLR a V�f aTnLa �9H9H9H�® n eig<eLRLUSQ n `
:

� a � c RLUSV a ��^_USeLgqp$V a�a \]RLUSQ a gÉeLg<p$VXUSfTp$USV a g } hIg c f a g n eP`Lp$VX`LgÉp c W�`Lg n e
eLg<|SUSeL^ a g_�
���2���=fT`L^_USQSeLg9:

GJ: �
: �m� a WSe�`i� - � n eSQFpGJ: �
: �m� a WSe�`i� - � n eSQFpGJ: �
: �m� a WSe�`i� - � n eSQFpGJ: �
: �m� a WSe�`i� - � n eSQFp�V1` n e4U�Q eSgq|�U�e�^ a �����V1` n e4U�Q eSgq|�U�e�^ a �����V1` n e4U�Q eSgq|�U�e�^ a �����V1` n e4U�Q eSgq|�U�e�^ a �����N�� �� �� ��
 
 - USe n e?W a VXeLfTeLVM` } l c `?|SUSe?eL\0WSV c ^_eLV;õLÈ�¼�À n e?\ a � - � n e } eLVXz a g<eLV2eL\0��®
õLÈ�¼$À n eL\7eLg<|SUSeS^ a �
�7�N� � �
���2���k:Ú��eLgqWSUSsTg n e�p$` n `
E6g c \ a � - �ÚfT`LQSp c eLQSe
\]`Lg nLa p$`Lg n e�USg<U a V c `�Z¥\ a � - �veLg�eLQSl c]aTnLa �6E H9HJH²lSeLfTeLg�WS`LV{g<eSRLUSQ n `
EN¤OWS`LV
|SUSsµ\ a � - �ÅQS` n e } eLVXz a eLg<p a V a \ c QSe aTnLa fT`LQÎ\ a eLg<p$VXUSfTp$USV aµn e³eLg<|SUSeL^ a

�!���2���±eLQPRLeLQSeLV a \]¦ø��QPUSQP^_USQ n `�WSeLVX�&eLfTp$`
E6QS`.Y aT} VXz a VXeLg<WSULeLg<p a¥a eLg<p a

WSVXeLRLUSQSp a : - eLVX`?eLg<p$e?QS`?eLg�USQ[^_USQ n `?WSeLVX�&eLfTp$`
E�Z�\]`Lg VXeL\]`Ly]eLg�USg aTn `Lg�eLQ[\ a g
VXe n eLgÂW a V a fT`LQSp$VX`L\ a VveL\�p c eL^_WS` n e±\ a gÂfT`LVXV c eLQSp$eLg n e }Lc p$gªQS`Îg c eL^_WSV1e
fT`L`LWSeLV a QÛZ.WSeLVX^ a QSeLfTeLQÛg c QSfTVX`LQ c]dIaTn `Lg9: - `LV a YS`LV a E6eLgÉg<US� c f c eLQSp$ePg<e � a \ a V
|SUSe�\ a l c]} V a f c]~ Q�Z�\ a g nLc �&eLVXeLQSf c]a g n e�� a gqeÉY a fTeLQ nLc �&z]f c \)eL\ a VXVXeLRL\ a V_\ a � - �
n eLQSp$VX` n eL\MeLg<|SUSeL^ a �!���2���ÑeLQ/p$` n `Lg²\]`Jg²f a g<`Lg²Z�p$` nLa g²\ a g²lSeLfTeLg9:±��e



YSeLfTYS`
E�USQ a/c QSg c g<p$eLQSf c]a eLQ a VXVXeLRL\ a VB\ a � - �µWSUSe n e�VXe a \]^_eLQ�p$e�g<eLVBp$`LQSp a Z
US\]p c ^ aTnLa ^�eLQSp$emfT`LQSp$V a WSVX` n USfTeLQSp$e
:
IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/ÌhVÌhVÌhVÌhVKÍ_bW`aPSN]kc`­NQPSR>\]ZHZ]bWÎ]NQZ]�eR>©¦¬�ÏÀÍ_ª+«Ð©¦��ÑÓÒÐfQdHRzZ]bWkcRcvMRcÔÍ_bW`aPSN]kc`­NQPSR>\]ZHZ]bWÎ]NQZ]�eR>©¦¬�ÏÀÍ_ª+«Ð©¦��ÑÓÒÐfQdHRzZ]bWkcRcvMRcÔÍ_bW`aPSN]kc`­NQPSR>\]ZHZ]bWÎ]NQZ]�eR>©¦¬�ÏÀÍ_ª+«Ð©¦��ÑÓÒÐfQdHRzZ]bWkcRcvMRcÔÍ_bW`aPSN]kc`­NQPSR>\]ZHZ]bWÎ]NQZ]�eR>©¦¬�ÏÀÍ_ª+«Ð©¦��ÑÓÒÐfQdHRzZ]bWkcRcvMRcÔ

9 
Filas 

9 
Columnas 

261 Columnas 
Carga útil 

270  columnas en 

9 
Filas 

36 
Columnas 

1,044 Columnas 
Carga útil 

1,080 columnas en total 

9 
Filas 

144 
Columnas 

4,176 Columnas 
Carga útil 

4,320 columnas en total 

Over  
Head 

Over  
Head 

STS-3 y 
STM1 

STS-12 y 
STM-4 

Over  
Head 

STS-48 y 
STM-16 

9 
Filas 

576 
Columnas 

16,704 Columnas 
Carga útil 

17,280 columnas en total 

Over  
Head 

STS-48 y 
STM-16 



� a � - �7ESWL`LV�\]`Ap a QSp$`
ELQS`�p c eLQSe�|SUSe�eLg<p a V a \ c QSe aTnLa fT`LQ?\ a WSV c ^_eLV a � c \ a

ZÉ\ a fTU a VXp a fT`L\]US^_Q a�n eL\6eLg<|SUSeL^ a �
���2����:��7` n ` n eLWSeLQ n e n eB\ a �&USeLQSp$e n e
p c eL^_WS`mZ[\ a fT`LQS� c RLUSV a f c]~ Q n em\ a VXe n �!���2�
�k:

� a � c RLUSV a ��^_USeLg<p$V a fT`L^_`´USQ a � - �±g<eLV c]a ^ a WSe aTnLavn eLQSp$VX` n e´USQ
eLg<|SUSeL^ a �!���2���ËfTU a Q n `PY a Z nLc �&eLV1eLQSf c]a g n eÛ� a g<eÛeLQSp$VXeP\ a gB� a VXR a gÉ¢Tp c \]eLg
eLQSp$V a QSp$eLg´Zíg a \ c eLQSp$eSg9:¶��Q�W a \ aT} V a g´g c ^�WS\]eLg9E�eLg<p$` n eLp�eLVX^ c Q a fT`L^_`í\]`Lg
nLa p$`Lg n emfT\ c eLQSp$eLg_g<`LQip$V a QSg<WS`LVXp aTn `Lg_eLQieL\!g c g<p$eL^ a �!���2���k:

��g<p$U nLc e?USQ[WS`LfT`?\ a � c RLUSV a � - V c ^_eLVX`
E�\ a � - �²QS`?eLg<p a QSeLfTeLg a V c]a ^_eLQSp$e
a \ c QSe aTnLa fT`LQ�eL\
fT`L^ c eLQ d ` n eL\
eLg<|SU�eL^ a �
���2���k:A��g<p$`Ag<e n e } e a \
YSeLfTYS` n e
|SUSe²\ a � - � n e } e²eLg<p a V g c QSfTV ~ Q c f a fF`LQ¥VXeJg<WSeLfTp$` a \�eLg<|SUSeL^ a fF`LQ¥\ a � a VxR a

¢Tp c \ n eL\�fT\ c eLQSp$eP�r|SUSeAWSUSe n e¸g<eLV;USQA�N�!��%����!�ª���N�T�ÉUA`Lp$VX` nLc g<WS`Lg c p c lS`¸� - �� 
Z�QS`ÉeL\�g c g<p$eL^ a �!������� n eL\�WSVX`LlSeLe n `LV n eÉg<eLVXl c f c `
:¥��g<p&`Ég<`L\ a ^_eLQSp$eÉp c eLQ�e
g<eLQSp c]n `
:

�2QÛeLQS\ a fTeP�!���2���ËQS`PRLeLQSeLV a Q c QSRLUSQ a � a VXR a ¢Tp c \ n ePg<z7^ c g<^_`PW a V a

p$V a QSg<WS`LVXp a V<E�WSeLVX`Û\r\]eLl a � a VXR a gÉ¢Tp c \]eLg n ePfT\ c eLQSp$eLg n eÛg c p c ` a g c p c ` a p$V a lSsTg
n eL\�eLQS\ a fTeÄ�
���2���k: � a g nLc �$eLVXeLQSf c]a g n eÄ� a gqeÄp a ^ }Lc sTQ÷`Lf�USVXVXeLQ÷eLQ÷\ a

^_US\]p c p$V a QSg<^ c g c]~ Q n e�l a V c]a gË� a VXR a g±¢Tp c \reLg n e÷fT\ c eLQSp$eLgËY a f c]a USQ�eLQS\ a fTe
�!���2��� n eB^_hëg a \]p a lSeL\]`Lf c]nLaTn E9p a \6fF`L^_`ÉfTU a Q n `Bp$VXeLgm� a VXR a g[¢Tp c \]eLgm�!�7�N� �
fT`LQifT`L^ }Lc Q aTnLa g_eLQiUSQieLQS\ a fTem�!�7�N�F�?g c ^_WS\]e
:

� a � a VXR a ¢Tp c \ n eL\�fT\ c eJQSp$e¸eLgieLQSp$`LQSfTeLgi^ a WSe aTnLa[a USQAg<` } VXe n eA� a VXR a

¢Tp c \�ZÚeL\ - ��'úeLg a RJVXeLR aTn `
E��&`LVX^ a Q n `´USQ a � - �7:ú��g<p$`ÚeLg/YLeLfTYS`´WL`LV�eL\
nLc g<WS`Lg c p c lS`�� - �ÛeLQ?eJ\bg c p c ` n eL\bfT\ c eLQSp$e
:?� a � - �ÛeLg eLQSp$`LQSfTeLg ^ a WSe aTnLaia USQ
eLg<|SUSeL^ a �!���2���k:@��Q a�} USeLQ a�a Q a \]`LRLz a eLgBfT`L^_W a V a V4\ a fT`LQSg<p$VxUSfTf c]~ Q²� - �



W a V a eL\É�&USQSf c `LQ a ^ c eLQSp$` n e÷USQ��N�
�ç�k� � �rUSQ a WS`LVXf c]~ Q n e÷\ a � - � n e
��×¡¾T¿X¿XÔ&ÀI¿O �ZB\ a fT`LQSg<p$VxUSfTf c]~ Q n e¸eLg<|SUSeL^ a �
�7�N� � W a V a eL\��&USQSf c `LQ a ^ c eLQSp$` n e
USQi���!�@�k� � �r`Lp$V a WS`LVXf c]~ Q n em\ a � - � n e���×¡¾T¿X¿XÔ&ÀI¿O ¡:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/ÕhVÕhVÕhVÕhVKÍ_bWÎ]NQZÍ_bWÎ]NQZÍ_bWÎ]NQZÍ_bWÎ]NQZh�eR>\]ZHZ]bW`aPSN]kc`­NQPSRcbe\]ZHRcvMLONQf]dObefQJMÖ]Z]v Z]bekcdO�eNQf]Z]be\]Z[©¦¬�ÏÀÍ_ª�eR>\]ZHZ]bW`aPSN]kc`­NQPSRcbe\]ZHRcvMLONQf]dObefQJMÖ]Z]v Z]bekcdO�eNQf]Z]be\]Z[©¦¬�ÏÀÍ_ª�eR>\]ZHZ]bW`aPSN]kc`­NQPSRcbe\]ZHRcvMLONQf]dObefQJMÖ]Z]v Z]bekcdO�eNQf]Z]be\]Z[©¦¬�ÏÀÍ_ª�eR>\]ZHZ]bW`aPSN]kc`­NQPSRcbe\]ZHRcvMLONQf]dObefQJMÖ]Z]v Z]bekcdO�eNQf]Z]be\]Z[©¦¬�ÏÀÍ_ª
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��\�g<eLRLUSQ n `²z]p$eS^ a Q�`Lp a V eLQ¥\ a � c RLUSV a �ÛeSg¸|SUSe¥USQ¥^�eLf a Q c g<^_` n e } e
eL£ c g<p c V.W a V a eLQSfT`LQSp$V a V.\ a � - �ÊeLQíeL\m\ aFn `µVXeLfTeLWSp$`LV n eL\meLQS\ a fTeµ�!���2���
WS`LVX|SUSeÅ\ a � - �¶eLg<p a g<eLW a V aTnLaÊn eL\��7�7' WS`LVµg<UÃWL`Lg c f c]~ Q n eLQSp$VX` n eL\
eLg<|SUSeL^ a :í��g<p$`.eLg9E�\ a � - �ªQS`/eLg<p a ^ a g�� c y aTnLa eLQ.\ a f�U a VXp a fT`L\]US^_Q aÛn eL\
eLg<|SUSeL^ a �!���2���vWSeLVX`[WSUSe n e a YS`LV a fT`L^_eLQ dIa V2eLQmfTU a \]|SU c eLV2WSULQSp$` n eLQSp$VX`[\ a

g<eLfTf c]~ Q n eB� a VXR a ¢Tp c \ n eB�3QS�&`LV1^ a f c]~ Q n eL\6eLg<|SUSeL^ a �
���2���k:/¤+� ~ ^_`BWSUSe n e
\ a � - ��g<eLV�eLQSfT`LQSp$V aTnJa WS`LV�eL\!eL|SU c WS`m�!���2���=VXeLfTeLWSp$`LVX¦
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Transporte 
Overhead (TOH)                                                      Carga Útil (columnas 4-90 )  



� a VXeLg<WSUSeLg<p a eLg.|SUSeÙ\]`Lg.fT`L^_WL`LQSeLQSp$eLg n eL\k�7��'·�r\]\ a ^ aTn `Lg § õLÈ�¼$ÀLâ
��WSUSQSp aTn `LVXeLg<¨I  c�n eLQSp c � c f a QÛ\ a WS`Lg c f c]~ Q n eL\7fT`L^ c eLQ d ` n eP\ a � - � n eLQSp$VX` n eL\
eLg<|SUSeL^ a �
���2���k:

��g<p$`@WSeLVX^ c p$e a \�eL|SU c WS`@VXeLfTeLWSp$`LV n e@p$V a Q�g<^ c g c]~ Q��
���2��� a \ c Q�e a VXg<e
fT`LQ.\ a fT`LVXV c eLQSp$e n e�p$V a QSg<^ c g c]~ Q.eLQSp$V a QSp$e.e c�n eLQSp c � c f a V?eL\2fT`L^ c eLQ d ` n e.\ a

� - �H� n e¸`Lp$V a �&`LVX^ a \r`Lg[õ£�ë»&»xÀI¿<â�g<eSV c]a QSeLfTeLg a V c `LgiW a V a VXeLp$V a g a V�eL\�eLQSlSz]` n e
\ a � - ��Y a g<p a eL\�fT`L^ c eLQ d ` n eL\Ng c RLU c eLQSp$e�eSg<|SUSeL^ a �!���2���k:���g�p$`�QS`�g<USeLQ a

^_USfTYS`ÉfT`L^_`ÉUSQ a�n eLgqlSeLQSp a y a E�WSeLVX`É\]`Lg�õ£�ë»$»xÀI¿<â�gqeLV c]a Q }La g<p a QSp$e¸RLV a Q n eLg[eLQ
\ a g²lSeL\]`Lf c]nLaTn eLg²�
�������k:Ë� c USQ a � - �ÂeLg<p�USl c eLV a \ c g<p a W a V a g<eLV?eLQSl c]aTnLaPa

^_e nLc]a g a p$V a lSsTg n e¥USQ�eLg<|SUSeL^ a �!���2����eLQ�WSVX`L^_e nLc `
E0eLQSp$`LQSfTeLgAeL\�õ£�ë»$»xÀI¿
QSeLfTeLg a V c `÷g<eLV c]a \ a ^ c p aTn÷n eL\Ép a ^ a � ` n eL\ÉeLg<|SUSeL^ a �
���2����: ��g<p$`÷eLg
a \]VXe n e n `LV n e � E]G<HJH�õLÈ�¼$ÀLâ_eLQ¥eL\�Q c lSeL\����2�F�6EbWSeLVX`²\ aÉc QS^�eLQSg a f a QSp c]nLaTn²n e
�6E H9H�õLÈ�¼$ÀLâ;` a \]RL` a g<z6eLQ¸eLg<|SUSeS^ a gm���2� � �6Gm`B�!���N� � ��Gmg<`LQ¸�É£��JH�£ � ��G
� � K9K6E K�G<HPõLÈ�¼$ÀLâ n e�\ a VXRL`
:/�0`LgBõ£�ë»&»xÀI¿<âk^_hIgAf a Q c \]\]`Lg a RLVXeLR a Q@º
ÖëÀI¿XðbÀI¾
ämZ
fT`L^_WS\]eLy c]nLaTn eLQ¥\ a �&`LVX^ aÉn e¥^ a QSeLy]` n eÛõ
�ë»&»XÀI¿ a \�eL|SU c WS`²�!�������k:v'�`LZ²eLQ
n z a E�\]`Lg�õ£�ë»&»XÀI¿<âi�]^_eS^_`LV c]a  2g<`LQ }La g<p a QSp$e }La V a p$`Lg9E�WSeLVX`ÉeLg<p$eÉQ�`É�&USeBeL\�f a g<`
fTU a Q n `m�!���2���7%&�!��'��&USe n eL� c Q c�n `
:

��Qm\ a WSVXhIfTp c f a EFeL\!VXeLp$V a g<`[QSeLfTeLg a V c `[W a V a a \ c QSe a V2\ a � - �¥eLQSp$V a QSp�emfT`LQ
eL\!eLg<|SUSeS^ a �
���2���vg a \ c eLQSp$e[eLg_USg<U a \]^�eLQSp�e[\]`LRLV aTn `[USQ a lSe d eLQieL\!WSUSQSp$` n e
eLQSp$V aTnLa¥n eP\ a VXe n �
���2���k:���QSp$`LQSfTeLg�W a V a eL\�VXeLg<p$` n e�\]`Lg�eSQS\ a fTeLg�Y a g<p a

|SUSeÚ\ a � - �ÎeL^_eLVXy a eLQ´eL\_g c p c ` n eL\_`Lp$VX`�fT\ c eLQSp$e
E�\ a � - �ÎeLgv� c y aTnLa eLQ´\ a

fT`L\]US^_Q a � n eL\AeLg<|SU�eL^ a �
���2���¯eLQÎ\ a VXe n �
���2��� n eL\AWSVX`LlSeLe n `LV n e
g<eLVXl c f c `
:v��g<p$e²^�eLf a Q c g<^_` § � - �@�&\]`Lp a QSp$eS¨�p a ^ }Lc sTQ¥WSeLV1^ c p$e²|�USe²eL\�eL|SU c WS`
�!���2��� c]n eLQSp c � c |SUSe \]`Lg eL\]eL^�eLQSp$`Lg n e g<U } �FeSg<f a \ a c QSfT\]USg<` eLQ \ a g
lSeL\]`Lf c]nLaTn eLg_�!���2���=^_USfTYS`m^_hIg_VXhIW c]nLa g9:



��\�¢T\]p c ^_`´WSUSQSp$`ÚeLQÙ\ a � c RLUSV a ��eLg/eL\�fT`LQSfTeLWSp$`´|SUSe´\]`Lg/eLg<|SULeL^ a g
�!���2���´ZB\ a gi� - ��g n eLQSp$VX` n e¸eL\]\]`Lgig<`LQAfF`LQSp c QSU a g9: - `LV�\]`Bp a QSp&`
EJUSQ nLc]} USy]`
VXe a \ c g<p aPn e=\]`Lg²g c g<p$eS^ a g n e=p$V a QSgq^ c g c]~ Q.�!���2���³^_`Lg<p$V a VXz a \]`Lg²eLg<|SUSeL^ a g
�!���2���vZ?\ a g{� - ��g a QSp$eLg{Z n eLg<WSUSsTg n e[\ a g<eLfTUSeLQSf c]a ^_`Lg<p$V aTnLa eLQm\ a � c RLUSV a :
��g<p$`ÚeLg9E�eL\_¢T\]p c ^_`ªõSÈ�¼$À n eÚUSQ a � - �ÎeLg c QS^_e nLc]a p a ^�eLQSp$eÚgqeLRSU c]n `ÚWS`LV�eL\
WSV c ^_eLV²õLÈ
¼$À n eÚ\ a g c RLU c eLQSp$e´� - �7E�g c Q c ^_WS`LVXp a V n e n `LQ n eÚ\ a � - �ÎWSUSe n e
a W a VXeLfTeLV�eLQieL\
eLg<|SUSeL^ a �!���2���k:

GJ: �
: KGJ: �
: KGJ: �
: KGJ: �
: K?� c lSeS\�eSg n e4��VX|�U c p$e�fTp�UFV a ���������� c lSeS\�eSg n e4��VX|�U c p$e�fTp�UFV a ���������� c lSeS\�eSg n e4��VX|�U c p$e�fTp�UFV a ���������� c lSeS\�eSg n e4��VX|�U c p$e�fTp�UFV a ���������

 
 �!���2���kEªfT`L^_` f a g c p$` n ` \r` n eL^_hIgçeLQ \ a gçfT`L^_WSUSp aTn `LV a gçZ
p$eL\]eLfT`L^_USQ c f a f c `LQSeLg n eúYS`LZ�EAp c eLQSeúUSQ a÷a VX|SU c p$eLfTp$USV aÄn eúQ c l�eL\]eLg9: �0`Lg
Q c lSeL\]eLg a ZJU nLa Q a |SULe } V a V�\ a g/p a VXe a g n e´fT`L^_USQ c f a f c `LQSeLg/eLQ´W c e dIa g/^_hIg
^ a QSeLy aT} \]eLg9E6Z�WSUSe n ePeL|SU c W a VmUSQ a f c eLVXp a f a QSp c]nLaTn�n eP�&\]eS£ c]}Lc \ c�nSaTn W a V a \]`Lg
c ^_WS\]eL^_eLQSp aTn `LVXeLgúY a f c eLQ n `·\]`LgÃQ c lSeL\]eLgú^_hIgÃ` ^_eLQS`Lgú�&U�QSf c `LQ a \]^_eLQSp$e
c Q n eLWSeLQ nLc eLQSp$eLg=USQS` n eL\_`Lp$VX`
: - `LV�\]`Úp a QSp$`
E�\]`LgvlSeLQ n e n `LVXeLg/p c eLQSeLQ´USQ a

f a QSp c]nLaTn y]USg<p a n e \ a p c p$U n a \ c ^_WS\]eL^�eLQSp a Vì\ a g �&USQSf c `LQSeSg n eL\÷Q c lSeS\
c QSp$eLVXQ a ^_eLQSp�e
E=g c eL^�WSVXeÁZ fTU a Q n `Á\ a¯c QSp$eLVX� a g<eøeLQSp$VXeÁ\]`Lg Q c lSeL\]eLg·gqe
^ a QSp$eLQSR a eLQiUSQ a �&`LVX^ a eLg<p$hIQ nLa V<:

��USQS|SUSe��
���2���¶p c eSQSe�USQ a eLg<p$VXUSfTp$USV aËn e�Q c lSeL\]eLg9E4eLg c ^_W�`LVXp a QSp$e
QS`Lp a V |SUSe²�!���2���íWSV c QSf c W a \]^_eLQSp$e²\ c]nLc]a fT`LQ¥eL\�� c lSeL\ " z]g c fT` n eL\�^_` n eL\]` n e
VXeL�&eLV1eLQSf c]a ���
�[�r���!� �F	��4 ¡E�g c ^ c \ a V a \]`LgPg<eLVXl c f c `LgÛ�k� � `v�k�T�6:Î��Q=`Lp$V a g
W a \ aT} V a g9E�QL`�eL£ c g<p$e�VXeL\ a f c]~ QveLQSp$VXe�\]`LgPQ c lSeL\]eLgP�!���2���÷Z@\]`LgPQ c lSeL\]eLg n eL\
^_` n eL\]` n e�VXeS�&eLVXeLQSf c�a ���!�+E�eL£�fTeLWSp$`@W a V a \ a eL£ c g<p�eLQSf c]a/n e��
���2���ÄeLQveS\
Q c lSeL\
�&z]g c fT` n eL\
���!�+�T	��B:



�2QBQ c lSeL\���eLQB�!���2�
��QS`Ép c eLQSeÉVXeL\ a f c]~ Q a \�Q c lSeL\��r� c lSeL\ n eÉ	�e n   n eL\
���!� �F	��B: ' a Z³fTU a p&VX`ÎQ c lSeL\]eLgÂeLQ±\ aµa Vx|SU c p$eLfTp$USV a �!���2���k: ��g<p$`LgÂg<`LQ
^_`Lg<p$V aTn `Lg[eLQB\ a � c RLUSV a � H6:¥��\�Q c lSeL\��&`Lp ~ Q c fT`Ég<eÉVXeL� c eLVXe a \ a g?WSVX`LW c e nLaTn eLg
~ WSp c f a g n ev\ a lSz a�n e=p$V a QSg<^ c g c]~ QbE�|SUSe=eLQ�lSUSeL\]lSeveL\MeLQSlSz]` n ev\�`LgÛH9gÛZ � g
g<eLV c]a \]eLg n eªUSQÚeL^ c gq`LV a USQ�VXeLfTeLWSp$`LV<:Í��\�\]hIg<eLV²ZÂ�0����g��!���2���ÃZÂg<U�g
nLc g<WS`Lg c p c lS`Lg4VXeLfTeLWSp$`LVxeLg a W a VXe aTn `Lg4`JWSeLV a Q�eLQ�eLg<p$eAQ c lSeL\&:A��\�Q c lSeL\
�&`Lp ~ Q c fT`
\ c]nLc]a fT`LQÙeL\�p$V a QSg<WS`LVxp$e n e }Lc p$g a p$V a lSsTg n e´eLg<p�e´^_e nLc `´�&z]g c fT`
:Ï�2`´Y a Z
º
ÖëÀI¿XðbÀI¾
äLâ a g<`Lf c]aTn `Lg�fT`LQÛeLg<p$ePQ c lSeL\7eLgÉg�`L\ a ^_eLQSp$ePUSQ a fT`LVXV c eLQSp$e n ePH9gBZ
� g9:Ì� a WSV c QLf c W a \ �&USQSf c]~ Q n eªeLg<p$eªQ c lSeL\�eLg�\ a fF`LQSlSeLVXg c]~ Q n eªeLg<|SUSeL^ a g
eL\]sTfTp$V c f a g_�!�7� n eLQSp$V1` n emg<e � a \]eLg n e }Lc p���� ~ WSp c f a g9:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR�T�×hVT�×hVT�×hVT�×hVYi�PSÎONQJM`aZ]kw`aNi�PSÎONQJM`aZ]kw`aNi�PSÎONQJM`aZ]kw`aNi�PSÎONQJM`aZ]kw`aNOPSRz\]Z[�CRcØ]Rcbe©¦dOf]Z]`PSRz\]Z[�CRcØ]Rcbe©¦dOf]Z]`PSRz\]Z[�CRcØ]Rcbe©¦dOf]Z]`PSRz\]Z[�CRcØ]Rcbe©¦dOf]Z]`
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��g<`Lf c]aTn `?fT`LQ?f aTnLa ULQS` n e?\]`Lg�Q c lSeL\]eLg�VXeLg<p a QSp$eLg�eLg<p a USQ[fT`LQSy]ULQSp$` n e
õLÈ�¼$ÀLâ n evº
ÖëÀI¿XðbÀI¾
äLâ�|SUSe�RL` }Lc eLVXQ a QÉ\ a �&USQSf c]~ Q n e�f aTnLa Q c lSeL\&:���g<p$`LgAõLÈ�¼$ÀLâ
n e/º
ÖëÀI¿XðbÀI¾
äLâ;g<`LQ¸\ ~ R c f a ^_eLQSp$eBfT`LQS`Lf c]n `LgmfT`L^_`B�!��'_E�þ�ÖëÀI¿XðbÀI¾
äLâ n e¸�0z]QSe a

�r�0��'� ¡E�Z - ��'_:Â��\��!��'ÑZ/�0��'Ñ�&`LVX^ a Q�eS\��7��'ÑU }Lc f aTn `.eLQ�\ a g�WSV c ^_eLV a g
fT`L\]US^_Q a g n eL\�eLg<|SUSeS^ a �!�7�N:/�0`Lg }Lc p$g - ��'µeLg<p$hIQ c QSfT\]U c�n `LgAeSQ�\ a WSV c ^_eLV a

fT`L\]US^_Q a�n em\ a � - �7:

��\6Q c lSeL\ n eBg<eLfTf c]~ QBg�eBVXeL� c eLV1e a \ a g<eLfTf c]~ Q¸VXeLRLeLQSeLV aTn `LV a?n eL\6eLQS\ a fTe
n eBp$V a QSg<^ c g c]~ Qb:���Q¸\ a p$V a QSg<^ c g c]~ Q n eB� c]} V a?~ WSp c f a E9fF`L^_`BeLQ¸\ a ^ a ZJ`LVXz a?n e
eLg<|SUSeL^ a g nLc R c p a \]eLg9E0\]`LgAH9gAZ²\]`Lg � g n e } eSQ�g<eLV�VXeLRLeLQ�eLV aTn `LgAeSQ c QSp$eLVXl a \]`Lg
}La g<p a QSp$e¸VXeLRLUS\ a VXeLg9: - `LV�g<USWSUSeLg<p$`
EJ\ a g<e � a \�QS`¸QSeLfTeLg a V c]a ^_eLQSp�e¸p$eLVX^ c Q a eLQ
eLg<p$e WSUSQSp$`
E´WS`LVÍ\]` p a QSp$`
E´USQûeLQS\ a fTe �!���2��� g c ^_WS\]e WSUSe n e p�eLQSeLV
VXeLRLeLQSeLV aTn `LVXeLg a f a�nLa � H±w c \ ~ ^_eLp�VX`LgÚ` a \]RL` a g<zmeLQíUSQíeLQS\ a fTe n e � H9H
w c \ ~ ^_eLp$VX`Lg9:Â��Q�eLg<p$e.f a g<`
E�f aTnLa g<eLRL^_eLQSp$`.eLQSp$VXe.RLeLQSeLV aTn `LVXeLg��&`LVX^ a USQ a

g<eLfTf c]~ QieLQi�!���2���k:

��\�Q c lSeL\ n evg<eLfTf c]~ Qv^ a QSeLy a eL\�p$V a QSg<WS`LVXp$e n ev\]`LgÛeLg<|SUSeL^ a gÛ�
�7� a

p$V a lSsTg n e¸\ a g<eLQ nLa �&z�g c f a EJUSg a Q n `¸eL\�Q c lSeL\��&`Lp ~ Q c fT`
:B� a gi�&USQSf c `LQSeLg n eAeLg<p$e
Q c lSeL\ c QSfT\]USZJeLQ÷^_`LQ c p$`LVXeL` n eÄeLVXVX`LV n e÷g<eLfTf c]~ QbEm^ a QSeLy]` n e÷eLg<|SUSeL^ a g9E
^_e d fT\ a�n eÛg<e � a \]eLg9E
ZPp$V a QSg<WS`LVXp$e n e´º
ÖëÀq¿XðbÀI¾
äLâ n eÛQ c lSeL\ n eÛg<eLfTf c]~ Qb:@�0`Lg
º
ÖëÀI¿XðbÀI¾
äLâ n ePQ c lSeL\ n ePg<eLfTf c]~ QÛfT`LQSg c g<p$eLQ n ePQSUSeLl�e.õLÈ�¼$ÀSâ n e c QS�&`LVX^ a f c]~ Q
|SUSe³fT`LQSp c eLQSeLQÎ\ aµc Q��&`LVX^ a f c]~ QÎVXeL|SUSeLV c�nLa W a V a |SUSe³eL\AQ c lSeL\ n e³gqeLfTf c]~ Q
eLy]eLfTUSp$e¸gqUSg4�&USQSf c `LQSeSg9:B��g<p$`Lg�º
ÖëÀI¿XðbÀI¾
äLâ�g<`LQAfTVXe aTn `Lgi`¸USg aTn `LgiWS`LV�\]`¸|SUSe
g<emfT`LQS`LfTemeLQi�!���2���=fT`L^_`meL|SU c WS` n emf c eLVXVXe n emg<eLfTf c]~ QÉ�r�!�7�� ¡:



��\¸Q c lSeL\ n eÑ\]z]QSe a g<eÑVXeL� c eLVXe a \¸WSeLV c ` n ` n eÑ^ a QSp$eLQ c ^ c eLQSp$`b: �2Q
WSeLV c ` n ` n e�^ a QSp$eLQ c ^ c eLQSp$`÷�&`LV1^ a USQ�gqeLRL^_eLQSp$`÷eLQSp$V1e n `Lg nLc g<WS`Lg c p c lS`Lg
�!���2���kEMeL£�fT\]U�ZJeLQ n `�\]`Lg�VXeLRLeLQSeLV aTn `LVXeLg n eªQ c lSeL\�^ a g }La y]`
: �2Q�eLQS\ a fTe
�!���2���Úg c ^_WS\]e n eBUSQAg c p c ` n eBUSg<U a V c ` a `Lp$VX`BWSUSe n eBfT`LQSg c g<p c V n eB^_USfTYS` n e
eLg<p$`Lg.WSeLV c ` n `Lg9:Ê��eÙYSeLfTYS`�E7^_USfTYS` n eÙ\ a p$eLVX^ c QS`L\]`LRLz a |SUSe´g<eÙVXeL� c eLV1e a

eLQS\ a fTeLgµ�!���2���¶gqeLV c]a eL£�WSVXeLg aTnLa ^_hIg a�n eLfTU aTnLa ^�eLQSp$e�eLQÑp�sTVX^ c QS`Lg n e
WSeLV c ` n `Lg��!���2���k:Ì� c Q�eL^ }La VXRL`
E a �&USeLV a@n eª\]`Lg�RLVXUSWS`Lg n e c QSRLeLQ c eLVXz a Z
^ a QSp$eLQ c ^ c eLQSp$` n e VXe n �!���2���kEËeL\Ðp$s�VX^ c QS` WSeLV c ` n ` eLg V a V a ^_eLQSp�e
eLg<fTUSfTY aTn `
: -ba V a \ a ^ a ZJ`LVXz a ESUSQ a VXe n �!���2���@fT`LQSg c g<p$e n e�^_U�fTYS`Lg eLQS\ a fTeLg
�!���2���ÊeLQSp$VXe´g c p c `Lg9:Ã� c QÙeL^ }La VXRL`
E�eL\_p�eLVX^ c QS` § ^ c�n �Fg<W a QÙ^_eLeLp$¨�eLg/USQ
VXeLfT`LV nLa p$`LV c `ÛfT`LQSg<p a QLp$e n eÛ\ a�c ^_WS`LVXp a QSf c]a�n eL\�fT`LQSfTeLWSp$` n eÛWSeSV c ` n `ÛeLQ²\ a g
VXe n eLgv�
���2���kEMeSg<WSeLf c]a \]^_eLQSp$eªfTU a Q n `�eL\{^ a QSp$eLQ c ^ c eLQSp$`ªZª\ a WSVX`Lp$eLfTf c]~ Q
g<`LQifT`LQSg c]n eLV aTn `Lg9:

��\�Q c lSeL\ n e¥\]z]QSe a ^ a QSeLy a eL\�p$V a QSg<WL`LVXp$e n e¥\ a gA� a VXR a g¸¢Tp c \]eLgA�!���2���
fT`L^_WS\]eLp a g9E{|SUSeÎg<`LQÎVX` n e aTnLa gÂeLQ±USQ a g<eLfTUSeLQSf c]aín eÎeLg<|SU�eS^ a gÂ�!�7�NE a

p$V a lSsTg n eL\²^_e nLc `Ê�&z]g c fT`
: � a gÑ�&USQSf c `LQSeLg n eL\²Q c lSeL\ n eÊ\]z]QSe a÷c QSfT\]USZJeSQ
^_US\]p c p$V a QSg<^ c g c]~ Q Z g c QSfTVX`LQ c]dIa f c]~ QbE a ^ }La gûVXeL|SUSeLV c]nLa gûW a V a fTVXe a V¯Z
^ a QSp$eLQSeLVÚ\]`Lgúº
ÖëÀI¿XðbÀI¾
äLâ n eL\�Q c lSeL\ n eÄ\�z]QSe a³n eÄ� a VXR a g±¢Tp c \]eLg±�!���2���
fT`LQSg c g<p$e n e � �@õSÈ�¼$ÀSâ n e c QS�&`LVX^ a f c]~ QÚ� n `Lg¥lSeLfTeLg¥eL\2�!��'� �|�USe/WSVX`LlSeLe a \
Q c lSeL\ n e.\]z]QSe a fT`LQ.\ a Y aT}Lc \ c]nLaTn W a V a eLy]eLfTUSp a V[g<USg��&USQSf c `LQSeLg9E�g<U�Y aT}Lc \ c]nLaTn

W a V a fT`L^_USQ c f a VXg<e�fT`JQ�\]`Lg�Q c lSeL\]eLg�|SUSe�\]`LgAVX` n e a QbE!Z¥W a V a WSVX`LlLeLeLV{f c eLVXp a g
f a V a fTp$eLVXz]g<p c f a g n e³WSVX`Lp$eLfTf c]~ QÎZÑ^ a QSp$eLQ c ^ c eLQSp$`
: ��g<p$`LgÄº
ÖëÀI¿XðbÀI¾
äLâ=g<`LQ
USg aTn `Lg_Z[fTVXe aTn `Lg_WS`JV�eL\
eL|SU c WS` n emf c eLVXVXe n em\]z]QSe a �r�0�7�� N�!���2�
�k:



"0c Q a \]^_eLQSp$e
EkeL\mQ c lSeL\ n eíVXUSp a fTU } VXeí\ a p�V a QSg<^ c g c]~ Q n eíeS£�p$VXeS^_` a

eL£�p$VXeS^_`
:?��Q?eLg<p$e�f a g<`
ESeL£�p$VXeL^_` a eL£�p$VXeS^_`�g<e�VXeL� c eLV1e a \ a p$V a QSg<^ c g c]~ Q n e
fT\ c eLQSp$e a fT\ c eLQSp$e
:[�2Q[eL£�p$V1eL^_` n e�\ a V1USp a eLg<p a g c eS^_WSVXe n `LQ n e�\�`Lg }Lc p$g n e�\ a

� a VXR a ¢Tp c \6�!���2���±�rWS`LVkeLy]eL^_WS\]`
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W a V a \r\]eLl a Vm\r`Lg nLa p$`Lg�� - � n e�USQ a y]USg<p c � c f a f c]~ QPWL`Lg c p c l a E�QS`�eLg n eL� c Q c]n `�e
c RLQS`LV aTn `
:i�0`Lg õLÈ�¼$ÀLâ n e[��WSUSQSp aTn `LV2' � Z?'�G{\]e nLc fTeLQ a \!VXeLfTeLWSp$`JV2fTU a Q n `[eL\
õLÈ�¼$À�'���eLg[USg a�n `ÉW a V a�c QS�&`LVX^ a f c]~ QB¢Tp c \&:¥��g<p$e�õLÈ�¼�À eLg[Q�eLfTeLg a V c ` n e }Lc�n ` a

\ a gól a V c]a f c `LQSeLgóeLQ ^ a QSeLy]` n e p c eL^_WS` eLQSp$VXe nLc �&eLVXeLQSp�eLgçVXe n eLg n e



WSVX`LlSeLe n `LVXeLg n eÙg<eLV1l c f c `Ù`ÙfTU a Q n `ÙeL\k^ a QSeLy]` n eÙV1eL\]`Lyk� - � a \ c ^_eLQSp a U�Q
eLQS\ a fTem�!���2���k:

��\�^_eLf a Q c g<^_`�fT`L^_WS\]eLp$` n eP� - �Ú�&\]`Lp a QSp$eLgÉfT`LQP\]`Lg¥õLÈ�¼$ÀLâ ' � E�'_G9E�Z
'��ÊeLg }La g<p a QSp$eÄfT`L^_WS\]eLy]`ÄZÐ^_USfTYS`LgÎWLVX`LlSeLe n `LVXeLg n eÄg<eLVXl c f c ` } USg<f a Q
^ c Q c ^ c]dIa V;gqU?USg<`
:A�
Q�^_USfTYS`Lg4f a g<`Lg9ELeLQSp�`LQSfTeLg9ELeL\
l a \]`LV n e�\]`LgmõLÈ�¼�ÀLâ2' � Z
'_GveLg } \]`L|SUSe aTn ` a K6G9GÂ�&G<HJ�ÏeLQÚYSeL£ aTn eLf c ^ a \] ¡E2|SUSe�g<e � a \ a@a \ a � c \ a � E
fT`L\]US^_Q a � n eL\Mg c RLU c eLQSp$e=eLg<|SUSeS^ a �!���2���k:Ë��g<p$e=^_sTp$` n ` n e } \]`L|SUSe a V�\ a

� - � a USQ a WS`Lg c f c]~ Q¸� c y a eLQ¸eL\6eLg<|SU�eL^ a �
�7�N� � ^ c Q c ^ c]dIa \ a gmy]U�g<p c � c f a f c `LQSeLg
n eÚ��WSUSQSp a�n `LV<E�WSeLVX` c QSfTVXeL^_eLQSp a \]`Lg=V1eL|SU�eLV c ^ c eLQSp$`Lg/ZÚ^ a QSp$eLQ c ^ c eLQSp$` n e
õ£�ë»$»xÀI¿7�&V1eLQSp$e a \ a fT`LQLp c QSU a l c]} V a f c]~ Q n em^ a QSeLy]` n emp c eL^_WS`
:

()� -()� -()� -()� - �� ������](2Gq X8���](2Gq X8���](2Gq X8���](2Gq X8P� c ^ c \ a V a \�õLÈ�¼$À�( � ESeSg<p$e¸õLÈ�¼�À�(N� - eLg USg a�n `�W a V a eL\b^_`LQ c p$`LVXeL`
n e/eLV1VX`LV?�!���N� � :�� a \]fTUS\ a eL\2fTYSeL|SUSeL` n e/W a V c]nLaTn/}La g aTn `.eLQ�p$` n `Lg
\]`Lg }Lc p$g n eL\��!��' Z n eÃ\ a f a W a f c]nLaTnÅn eL\PeLg<|SUSeS^ a �!���)� � n eS\
eLg<|SUSeL^ a WSVXeLl c ` a \ a ^_e d fT\ a :´�2`Lp$eP|SUSeP\]`Lg=þ�ÖëÀI¿XðbÀI¾
äLâ n eP�!eSfTf c]~ Q
g<`LQ eLg<WSeLfTz]� c f a ^_eLQSp�e eS£�fT\]USZJeLQSp$eSg9E V1eL�&\]eLy a Q n ` \ a Q a p$U�V a \]e dIa

y]eLVXhIVX|SU c f a�n ev\]`LgPõLÈ
¼$ÀLâ n eíº
ÖëÀI¿XðbÀI¾
äLâ[�
���2���k:Î��QSp$`LQSfTeLg9ENeS\��0��'
fT`L\]`Lf a eL\�(N� - �F�ÛeLQ�USQ�f a ^_WS`¥(MG n eL\�eLg<|SUSeL^ aBa fTp$U a \ a QSp$eLg n e¥|SU�e
eL\
eLg<|SUSeL^ a�a fTp$U a \
g<e a ^_e d fT\ aTn `
:
��g<p$emf a ^_WS` n e } emeLg<p a V�WSVXeLg<eLQSp$e ZÂUSg aTn `ªeLQÚp$` n `Lg�\�`Lg��!�7�)� �
n emUSQ a g<e � a \
�!�7�N�T�{:

� - �Û��o� - �Û��o� - �Û��o� - �Û��o � E�o�Gq X8� E�o�Gq X8� E�o�Gq X8� E�o�Gq X8 eLg<p$`Lg n `Lg/õLÈ�¼$ÀLâAfT`L^_USQ c f a Q�fT`L^ a Q n `Lg�ZÙfT`LQ nLc f c]~ Q n e
eLVXVX`LV n e�� 1;c p$fTYSeL` n e - VX`Lp$eLfTf c]~ Q���USp$`L^�hIp c f a eLQSp$VXe@\ a g�W c e dIa g n eL\
�0�7�7:��!`LQ�eLg<WSeLfTz]� c f a ^_eLQSp$e�USg aTn `Lg�W a V a \ a VXeLfTUSWSeLV a f c]~ Q n eL\NeSQS\ a fTe



n eLg<WSUSsTg n e¸USQ�� a \]\]` n e¸VXe n :B��g<p$`Lg n `Lg[õSÈ�¼$ÀLâ�g<`LQAg<`L\ a ^_eLQSp$eAUSg aTn `Lg
eLQ?eL\bWSV c ^_eLVM�!���N� � n e�USQ a gqe � a \b�!�7�)�F�{:[��\bWSVX`LW ~ g c p$`�ZAUSg<` n e�\]`Lg
õLÈ�¼$ÀLâmo � Z=o�G¥g<`LQ n e a \]RLUSQ a �&`LVX^ a �&\]eS£ c]} \]e
E)WSeLVX`/g<`LQ.USg aTn `Lg¥eLQ
^_USfTY a g�W c e dIa g n eL\�eL|SU c WS`@�!���2���ÄW a V a f a ^ }Lc]a VB\ a g�\]z]QSe a g�eJQ�\]`Lg
a Q c \]\]`Lg��!���2���k:���\�õLÈ�¼$À�okGÉeLg�p a ^ }Lc sTQÛUSg aTn `�W a V a¥n eLp$eLfTp a Vi`Lp$VX`Lg
p c WS`Lg n e a \ a VX^ a g n e[Q c lSeL\ n em\]z]QSe a eLQi\]`Lg{eLQS\ a fTeLg_�!���2���k:

�����@����������@����������@����������@�������� ��F� � Gq x8� � Gq x8� � Gq x8� � Gq x8 ��g<p$`LgÉõLÈ�¼$ÀLâ{VXeLWSVXeLgqeSQSp a Q¥USQ¥f a Q a \ }La g aTn `²eLQ¥^_eLQSg a y]eLg
n e¥KJ�9�²o } WSgAUSg a�n `¥W a V a eLQSl c]a V�^_eLQSg a y]eLgA�����B© - eLQSp$VXe¥eL|SU c WS` n e
VXe nùn e¯Q c l�eL\ n e¯\]z�QSe a �!���2���k: ��g<p�eùf a Q a \ÙUSg a \]`Lgà^ c g<^_`Lg
WSVX`Lp$`LfT`J\]`LgPfT`L^_`v\r`LgPUSg aTn `LgÛeLQ=\]`LgPfT`L^{WS`LQSeLQSp$eLgÛ� � �F��� n ev�!��'�:
�0`Lg ^_eLQSg a y]eLg p$z]W c fT`Lg WSUSe n eLQ g<eSV W a V a ^ a QSp$eLQ c ^ c eLQSp$`
E
aTn ^ c Q c g<p$V a f c]~ QbEÛ` a \ a VX^ a gÅZ¯WSUSe n eLQ gqeLV�Z a gqe aÍc QSp$eSVXQ a ^_eLQSp$e
RLeLQSeLV aTn `Lg�U�` } p�eLQ c]n `Lg n e.USQ a �&U�eLQSp$e�eL£9p$eLVXQ a :Â��Q a \]RLUSQS`Lg�f a g<`Lg9E
WSUSe n eLQ.gqeLV?eLg<WSeLfTz]� c fT`Lg n eL\2WSVX` n USfTp$`LV<:í�!`LgÛõLÈ�¼$ÀLâm���N�íg<`L\]`/eLg<p$hIQ
n eL� c Q c�n `Lg�eLQ�eL\NWSV c ^_eLV{�!�7�N� � n e�USQ a g<e � a \N�!�7�N�F�{:��N`L^_`�fF`LQ�\]`Lg
õLÈ�¼$ÀLâ{���N� n e@þ�ÖëÀI¿Xð0ÀI¾
äLâ n e²�
eLfTf c]~ QbEbg<e¥g<USWS`LQSe²|SUSe²g<e n e } e¥USg a V
�7�4�{:Ñ� c Q=eL^ }La VXRL`
E�\]`LgP^_sTp$` n `LgPz]QSp$eLV c Q=p a \]eLgPfT`L^_`��0eLQSRLU a y�e n e
�7V a QSg a fTf c]~ QÉ�r�7� �   a USQig<`LQiRLeLQSeLV a \]^_eLQSp$eiUSg aTn `Lg_YS`LZ[eLQ n z a :

��gIp a p$U�g n e4� c QFfTV1`LQ c�dIa f c�~ QB��� �  X8��gIp a p$U�g n e4� c QFfTV1`LQ c�dIa f c�~ QB��� �  X8��gIp a p$U�g n e4� c QFfTV1`LQ c�dIa f c�~ QB��� �  X8��gIp a p$U�g n e4� c QFfTV1`LQ c�dIa f c�~ QB��� �  X8÷��g<p$e�õLÈ�¼$À�eLgmUSg aTn `¸W a V a \r\]eLl a VkeL\6eLg<p a p$USg
n e�g c QSfTVX`LQ c]dIa f c]~ Q n eL\beL\]eL^_eLQSp$` n e�VXe n �!���2���k:?��\
USg<` n e�eLg<p$e¸õLÈ�¼$À
eLg n eS� c Q c]n `�WS`LV�eL\bWSV c ^_eLVM�!�7�)� � n e�USQ a gqe � a \b�!�7�N�T�{:[�!`L\]`�\]`Jg }Lc p�g
K6�F�óeLg<p$hIQ a fTp$U a \]^�eLQSp$e n eS� c Q c]n `Lg9E n eLy a Q n `ç\]`Lg }Lc p$g � �F�óW a V a

�&USQSf c `LQSeLgÙ�$USp$USV a g9:ù��\4WSVX`LW ~ g c p&`�eLgÙWSeLVX^ c p c V a \4eL|SU c WS`��
������� a

VXe a \]^_eLQSp$eªeLg<fT`LRLeLVÛ\ a ^_eLy]`LVÛ�&U�eLQSp$e n eª^ a QSeLy]` n eÂVXeL\]`Ly n eªeLQSp$VXe



l a V c]a gÚ�&USeLQSp$eLgÚWS`Lp$eSQSf c]a \]eLg9:Á��g<p$` a ZJU nLaªa eLl c p a V.\ a fTVXe a f c]~ Q n e
n eLg a g<p$VX`Lg<`Lg¥\]`L`LWSg n e/^ a QSeLy]` n e.p c eS^_WS` n eLQSp$VX` n e/\ a VXe n :)�
\�õLÈ�¼$À
� � QS`ÑWSUSe n eÑWSVXeLlSeSQ c V@\]`L`LWSg n eÑ^ a QSeLy]` n eÑp c eS^_WS`Ñp$` n `ÑWS`LV@g<z
^ c g<^_`
E�g c Q�eS^ }La VXRL`
:÷��Q�`Lp$VX`Lg��!�7�)� � WSVXeLg<eLQSp$eLg�eLQvUSQ a �
�7�N�F�_E
eLg<p$evõSÈ�¼$ÀBeLg n eS� c Q c]n `/fT`L^_`võLÈ�¼$À n e.�NVXeSf c ^ c eLQSp$`��r5 �  ¡:í�0`Lg²õLÈ�¼$ÀSâ
n eµfTVXeLf c ^ c eLQSp$`µg<`LQ�USg aTn `LgÚW a V a �$USQSf c `LQSeLgÚ�$USp$USV a gÚWSeLVX`íQS`µeLg<p a
n eL� c Q c�n `mWS`LV�\]`Lg{eLg<p$hIQ nLa VXeLg_�!���2���k:
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������ �� � ��� HJ �`i	
���� ��� HJ �`i	
���� ��� HJ �`i	
���� ��� HJ �`i	
���O�� ��F�A�
����A�
����A�
����A�
������ ��F����� �  x8����� �  x8����� �  x8����� �  x8 ��\àUSg<` n e eLg<p$e õLÈ�¼$À eLg
fT`L^_WS\]eLy]`�Z¥VXeL|SU c eLVXe a \]RLUSQ a¸nLc g<fTUSg c]~ Q n e�p$V a g<�&`LQ n `
:��0`Lg�eLg<|SUSeL^ a g
�!���2���ªWSUSe n eLQÉg<eLV�USQÉ�!�7�N� � } hIg c fT`
E
`�p$eLQSeLV_USQ a eLg<p$VXUSfTp$USV a �!�7�N�
�Âf a Q a \ c]dIaTnLa fT`LQ¸���!�7�N� � n eLQSp$VX`
:�D a |SUSeBeS£ c g<p$eLQ n `LgieLg<p$VXU�fTp$USV a g
n eÂeLg<|SUSeL^ a g@^ a ZJ`LV1eLg9E;g<`LQÂQSeLfTeLg a V c `Lg n `LgÙWSVX`LW ~ g c p$`LgÙW a V a eLg<p$e
õLÈ�¼$À n e�º
ÖëÀI¿XðbÀI¾
äLâI:��7` n ` n eLWSeLQ n e�g c eL\)�!�7�N� � eLg<p a g<`L\]`�` n eLQSp$VX`
n emUSQi�!�7�)�F�{:

�NU a Q n `�eL\�eLQS\ a fTe��
���2���ªeLg[USQB���M� � E
|SU�e�g<`L\]`�WSUSe n e�fT`LQSp$eLQ�eLV_USQ
�!�7�N� � `ÉUSQB�!�7�)� � eL\]sTfTp$V c fT`
E
eLQSp$`LQSfTeLg?eSg<p$e¥õLÈ
¼$À eLg?eL\NõLÈ�¼�À �4H6:Û��\�õLÈ�¼�À
�4HÛeLgAUSg aTn `¥W a V a USQ a �&USQSf c]~ Q n e¥��VXVX`LV�	�eL^_`Lp$` n e¥� c lSeL\ n e��0z]QSe a �r	����+�
�0 ¡E a QSp$eLV c `LVX^_eLQSp$eÎf�`LQS`Lf c]n `ÎfT`L^_`ÎeL\���VxVX`LV n eÎ(N\]`L|SUSe n e±��£�p$VXeL^_` n e
�0z]QSe a : ��g<p$`[p$V a QSg<^ c p$e[eL\!fT`LQSp$eL` n e[eLVXVX`SV n e[\]z]QSe a (N� - �F�²�r(2G<  n e[VXeLRLVXeLg<`
a \ a �&USeLQSp$e
:Û�0`Lg }Lc p$g?K6�F� n eL\�õLÈ�¼$À4�4H¥g<`SQÉUSg aTn `Lg?W a V a eLg<p$e�WLVX`LW ~ g c p$`
E
Z
\]`Lg }Lc p$g � �F�?QS`meLg<p$hIQ n eL� c Q c]n `Lg9:



��\BfT`LQSp$V a V c `
E4W a V a USQ a eLg<p$VXUSfTp$USV aËn eÑeLg<|SUSeL^ a �!�7�)�F�{E4eSg<p$`�g<e
lSUSeL\]lSe } ZJp�eLg[� � :¥��`Ép$` n `Lg[\]`Lg[�!�7�N� � eSQBUSQ a �!�7�)�F�Âp c eLQSeLQAeL\NõLÈ�¼$À�� � :
�!`L\ a ^_eLQSp$e�eL\ § p$eLVXfTeLV1¨�õLÈ�¼$ÀA�!�7�)� � �rfT`L^_` n eL� c Q c]n `�WS`LVm\ a¥n `LfFUS^_eLQSp a f c]~ Q
�!���2���7 �eLQ[\ a �!�7�)�T�´\]\]eLl a V a eL\
õSÈ�¼$Àk� � :i� } l c]a ^�eLQSp$e
EFeL\0l a \]`LV n e[� n e } e
g<eLV2p$VXeLg{`m^_hIg9:4��\bõSÈ�¼$À�� � p c eLQ�e[eL\
^ c g<^�`[WSVX`LW ~ g c p&`[Z?�&USQSf c]~ Qm|SUSe[eL\bõSÈ�¼�À
�4H6ETfT`LQi^_eLQS`LVXeLg nLc �&eLVXeLQSf c]a g_g<` } VXemeL\
Q c lSeL\
�!�7�N�T�9�6:

�)V1e�f c ^ c eSQFp$`É�]5 � E�5)Gq X8�)V1e�f c ^ c eSQFp$`É�]5 � E�5)Gq X8�)V1e�f c ^ c eSQFp$`É�]5 � E�5)Gq X8�)V1e�f c ^ c eSQFp$`É�]5 � E�5)Gq X8 �NU a Q n `¥\]`Lg n `LgAWSV c ^_eLVX`LgBõLÈ�¼$ÀLâ n e¥\ a ¢T\]p c ^ a � c \ a
n eL\�eLg<|SUSeS^ a �
���2���íQS`Ûg<`LQ²USg aTn `LgBW a V a \ a gB�&USQSf c `LQSeLgB� � ZÛ�4H�`
� � E¥eLg<p$`LgÅõLÈ�¼$ÀLâ n eóº
ÖëÀI¿XðbÀI¾
äLâ±g<`LQ n eL� c Q c]n `LgúfT`L^_`ùõLÈ�¼$ÀSâ n e
fTVXeLf c ^ c eLQSp$`
: �0`LgàõLÈ�¼$ÀLâ n e·fTVXeLf c ^ c eLQ�p$`·g<`LQ VXeLg<eLVXl aTn `LgÃW a V a

�&USQSf c `LQSeLg_�&USp�USV a g9ETWSeLVX`mQS` n eL� c Q c]n `Lg_WS`LV�\r`Lg_eLg<p$hIQ nLa VXeLg_�!���2���k:

� a�} \]e n e4��V n eSQ¸���7Gq � a�} \]e n e4��V n eSQ¸���7Gq � a�} \]e n e4��V n eSQ¸���7Gq � a�} \]e n e4��V n eSQ¸���7Gq x8 � c ^ c \ a V a \�õSÈ�¼$À¸� � E�eLg<p$e.eLg�USQ a f a Q a \ n e/lS` d�a

�9��o } WS`LVkg<eLRLUSQ n `
:��!`L\]`BeLg<p a?n eL� c Q c]n `BeLQ¸eL\6WSV c ^_eLVk�!�7�N� � n eBUSQ a

g<e � a \
�!�7�N�F�{:

þþ þþkÖ À ¿Xð0À ¾
äSâÖ À ¿Xð0À ¾
äSâÖ À ¿Xð0À ¾
äSâÖ À ¿Xð0À ¾
äSâ n e4	
U�p an e4	
U�p an e4	
U�p an e4	
U�p a 8 aTn eL^_hIg n e \]`Lg nLa p$`Lg n e USg<U a V c `
Eí\ a � - �
fT`LQSp c eLQSe.õLÈ�¼$ÀLâ - ��'_:Ù��g<p$`LgÉg�`LQÛWSVx`LfTeLg aFn `LgÉeLQÛeL\7eL|SU c WS`Pp$eLVx^ c Q a \
�!�7�N� � �!���2���Å�rUSgqU a \]^_eLQSp$ev� - �7E�WSeLVX`�QS`vg c eL^_WSVXeL 4WS`LVX|SUSevl c]a y a Q
fT`L^_`¥W a VXp$e n eL\�g<` } Vxe n e¥� a VXR a ¢Tp c \�Z²g<`JQ�WSVX`LfTeLg aTn `LgAeLQ�fTU a \]|SU c eLV
W a VXp$e�|SUSe�eLg<p$e�gqe a WSVX`LfTeLg aTn `
:Ñ� a � - �µfT`LQSp c eLQSe�QSUSeLlSe@õLÈ�¼�ÀLâ n e
- ��'_:Ï��g<p$`LgvõLÈ�¼$ÀLâ¸�&`LVX^ a QÙUSQ a § fT`L\]US^_Q a ¨�eLQÙ\ a WS`LVXf c]~ QÙ� - � n eL\
eLg<|SUSeL^ a �!���2���kE�\]`µ|SUSeí|SU c eLVXe n eLf c V�|SUSeí\]`Lg�õLÈ�¼$ÀLâ - ��' eLg<p$hIQ
g c eL^_WSVXe�eLQvUSQ a fT`L\]US^_Q a :Ñ� c QveL^ }La VXRL`
E�Z a |SUSe�\ a WL`Lg c f c]~ Q n e�\ a



� - ���&USe § �&\]`Lp a VX¨ n eLQSp$VX` n eL\�hIVXe a²n e.� a VxR a ¢Tp c \ n e.�3QS�&`LVX^ a f c]~ Q n eL\
eLg<|SUSeL^ a �!�7�)� � Em\ a WS`Lg c f c]~ Q n eÄ\]`Lg³õSÈ�¼$ÀLâ - ��' p a ^ }Lc sTQÑWSUSe n e
�&\]`Lp a V<:
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\]\]eLl a V c QS�&`LVX^ a f c]~ Q n e/� a QSeLy]` n e/� c lSeL\2RSeLQSeLV aTnLa WS`LV?\ a g¥VXe n eLg n e
(NUSg_��U a \ n em�N`L\ a � c g�p$V c]} U c]nLa �r��t���(N ¡:

��Q n��Q n��Q n��Q nJc f a�n `SV_��'��J x8c f a�n `SV_��'��J x8c f a�n `SV_��'��J x8c f a�n `SV_��'��J x8 eLg<p$e f a ^_WS` eLg U�g aTn ` fTU a Q n ` USQ eLg<|SUSeL^ a eLg<p a

`LVXR a Q c]dIaTn ` eLQ l a V c `Lg ^ a WSeL`Lg9: �0`Lg ^ a WSeL`Lg n eLp$eLVX^ c Q a Q \ a

eLg<p$VXUSfTp$USV a V1e a \ n eí\ a WS`LVXf c]~ Q n eí\ a � - �Ä|SUSeí\]\]eLl a \]`Lg nLa p$`Lg n e
USg<U a V c `
:P�2QS` n e�\]`Lg�^ a WSeL`Lg�^_hIg?fT`L^_USQ�eLg�eLg?p$V c]} USp a V c `Lg�l c VXp�U a \]eLg9:
� a V c `LgÚp c WS`Lg n eµp$V c]} USp a V c `LgÚl c VXp$U a \]eLgÚeLg<p�hIQ n eL� c Q c�n `Lg9EkWSeLVX`µp$` n `Lg
eL£ c g<p$eLQËW a V a WSVX`LlSeLeLV a \]RL¢TQ±RLV aTn ` n e±fF`L^_W a p c]}Lc \ c]nLaTn Y a f c]aía p$VXhIg
W a V a \]`LgBeLQS\ a fTeLgB�!���2���k:@�N`LQ²\]`LgBp$V c]} USp a V c `LgBl c VXp$U a \]eLg9E
eLgBWS`Lg c]} \]e
|SUSe÷\]`LgËUSg<U a V c `LgËp$eLQSR a Q�USQ��k� � eLQ�f aTnLa eL£�p$VXeS^_` n e÷\ a \]z]QSe a

WSV c l aTnLa E/WSeLVX`øfT`LQø�!���2��� eLQ¶eL\Ú^�e nLc `
: �
���2��� p$V a QSg<WS`LVXp a

p$V c]} USp a V c `LgÉl c VXp$U a \]eLgBp a QÛ�&hIf c \]^_eLQSp$eÛfT`L^_`PfTsT\]US\ a gÉ���7�à` a \]RL`�^ a g9E
USg a Q n ` nLc �&eLV1eLQSp$eLg_^ a WSeL`Lg9:



��QÐ\ a g³VXe n eLg³���7�BE?eL\ÛõLÈ�¼$À c Q nLc f aTn `LV�eLV a USg aTn `ÊW a V a�n eLQS`Lp a V
�&VX`LQSp$eLV a g n e fTsT\]US\ a EÏWSeLVX` eLg<p$e USg<` eLg a YS`LV a `L� c f c]a \r^_eLQSp$e § Q�`
VXeLfT`L^_eLQ nLaTn `L¨ �rW a V a \]eLQSRLU a y]e �3�7� § p$`Lp a \]^_eLQSp$e ` } g<`L\]eLp�`L¨I ¡: ��g<p a

f a V a fTp$eLVXz]g<p c f a WSeLVX^ c p$z a a �!���2��� p$V a QSg<WS`LVXp a V p a \]eLg g<eLVXl c f c `Lg n e
g<USWS\]eL^_eLQSp$` n emfTsT\]US\ a g_fT`L^_`m(M�F�3�!���í�r�����4 ¡:

��Q \ a gÃVXe n eLgÃ��t���(ME²eL\ÙõLÈ�¼�À c Q nLc f aTn `LVÑeLgÃUSg aTn `·W a V a \]\]eLl a V
c QS�&`LVX^ a f c]~ Q n emeLg<p a p�USg n emeLQS\ a fTe
:

�)V1e�f c ^ c eSQFp$`É�]5���)V1e�f c ^ c eSQFp$`É�]5���)V1e�f c ^ c eSQFp$`É�]5���)V1e�f c ^ c eSQFp$`É�]5����� ��F5
KJ X85
KJ X85
KJ X85
KJ X8 eLg<p$`Lg�õLÈ�¼$ÀLâ²eLg<p$hIQ�V1eLg<eLVXl aTn `Lg´W a V a USg<`í�&USp$USVX`
:
� c QveL^ }La VXRL`
E�eLQvUSQ a ��t���(ÎeL\kõLÈ�¼$À�5
�@eLgPUSg aTn `�W a V a \]\]eLl a V¸^_hIg
c QS�&`LVX^ a f c]~ Q n em^ a QSeLy�` n emQ c lSeL\
��t���(M:

�)`LQFeS£ c�~ Q4eSQ � aTn eSQ a �]5
KJ x8�)`LQFeS£ c�~ Q4eSQ � aTn eSQ a �]5
KJ x8�)`LQFeS£ c�~ Q4eSQ � aTn eSQ a �]5
KJ x8�)`LQFeS£ c�~ Q4eSQ � aTn eSQ a �]5
KJ x8 a USQS|SUSe a USQìg<e¶fT`LQSg c]n eLV a USQøõLÈ�¼�À n e
fTVXeLf c ^ c eLQSp$`�WS`LV¥(NeL\]\]fT`LVXeL%��7eL\]fT`LV nLc]a E2���2�
�iY a@n eL� c Q c]n `�eL\ õLÈ�¼�À�5
K
W a V a eL\�USg<`²fT`L^_`²� a Q a \ n e²� a QSp$eLQ c ^ c eLQSp�` n e²�N`LQSeS£ c]~ Q¥eLQ�� aTn eLQ a

Z¶USQ a 	�USp a ���N�M: �2Q a f aTn eLQ a �rp a Q n eL^_ ËeLgÍUSQ a `L� c f c Q a n e
g 1;c p$fTYSe aTn `v|SUSevg 1;c p$fTYSe a eLQSp$VXevf c VXfTU c p$`LgÛZ�E�WS`LVA\r`vp a QSp$`
E�QL`�p c eLQ�e
nLc g<WS`Lg c p c lS`Lg[� - �/eLQÉeL\�eL£�p$VXeS^_` n eÉ\]`Lg[eLQ�\ a fTeLg9:¥��g<p$`ÉWSUSe n eÉg<eLV�U�Q
WSVX` } \]eL^ a fT`LQÎeL\A^ a QSeLy]` n e³\ a � - �ÃWL`LVX|SUSe³QS`³`LfTUSVXVXe³fT`JQSp a fTp$`
nLc VXeLfTp$`ËfT`LQµeL\[`LV c R c Q aTn `LV n eË\ a � - �7: "0c Q a \]^_eLQSp$e
E�\ a 	�USp a ���N�
eLy]eLfTUSp a \ a g_^ c g<^ a g_�$USQSf c `LQSeLg_|SUSem\]`Lg_����� n em�0z]QSe a Z[�!eLfTf c]~ Qb:

� a � c RLUSV a � K?^_USeSg<p$V a p$` n `Lg_\]`Lg õLÈ�¼$ÀLâ n e¥º
ÖëÀI¿XðbÀI¾
äLâ7�!���2���=y]USQ�p$`Lg9:



GJ: �GJ: �GJ: �GJ: �?��WSU�QFp aTn `SVXeSg��WSU�QFp aTn `SVXeSg��WSU�QFp aTn `SVXeSg��WSU�QFp aTn `SVXeSg n e4� a VXR an e4� a VXR an e4� a VXR an e4� a VXR a ¢�p c \¢�p c \¢�p c \¢�p c \!�
��������
��������
��������
�������

�!eLRLUSV a ^�eLQSp$e \ a W a VXp$e ^_hIgúfT`LQS�&USg aÃn e fTU a \]|SU c eLV nLc g<fTUSg c�~ Q n e
º
ÖëÀI¿XðbÀI¾
äLâ��!���2���µgq`LQ²\]`LgB��WSUSQSp aTn `LVXeLg n eÛ� a VXR a ¢Tp c \&:@�0`LgB��WSUSQSp aTn `LVXeSg
n eª� a VXR a ¢Tp c \�g<`LQ�USQ aÙn eª\ a g�RLV a Q n eLg c QSQS`Ll a f c `LQSeLg9EMZÂ^ a \ nLc f c `LQSeLg9E n e
�!���2���k:Á� c eLQSeLQ n `SgÚ�&USQSf c `LQSeLgÚWSV c ^ a V c]a g9: - V c ^_eLVX`
Ekg<`JQíUSg aTn `LgÚW a V a

g c QSfTVX`LQ c]dIa f c]~ Q n eÐ^�US\]p c p$V a QSg<^ c g c]~ QÄeLQ÷U�Q a ^ }Lc eLQSp�eÐWS\]eLg c `LfTV ~ Q c fT`
: ��\
VXeL|SUSeLV c ^ c eLQSp$` n e�g c QSfTVX`LQ c]dIa f c]~ Q n e�^_US\]p c p$V a QSg<^ c g c]~ Q�p c eLQSe�|SUSe�lSeLV{fT`LQ�\ a

Q a p$USV a \]e dIa¸n e²õLÈ�¼$ÀLâ�eLQSp$VXeL\ aTdIaTn `Lg n e�\ a ^_US\]p c p$V a QSg<^ c g c]~ Q��!���2�
�k:�D a |SUSe
eL\?VXeL\]\]eLQS` n e }Lc p$g�Q�`±eLgªUSg aTn `ËeLQË�
���2���kE_g<`L\]`±\]`Lg�õLÈ�¼$ÀSâ.fT`L^_WS\]eLp$`Lg
WSUSe n eLQ�gqeLV�^_US\]p c p�V a QSg<^ c p c]n `Lg´ZíeLQSl c]aTn `Lg´eLQ�USQ�eLg<|SU�eL^ a �
���2���k:¶� a

WSVXeLg<eLQSf c]a�n e.õLÈ�¼�ÀLâ�eL£�p$V a E�`P\ a�a USg<eLQSf c]a�n e.õLÈ�¼�ÀLâ eLQÛUSQ a � - �7E��&`LV dIa V a�a

�!���2��� a f a ^ }Lc]a V[\ a WS`Lg c f c]~ Q n e.\ a � - � n eLQSp$VX` n eL\�eLg<|SUSeL^ a �!�7�N:Â�0`Lg
��WSUSQSp aTn `LVXeLg n e´� a V1R a ¢Tp c \_g<`LQ´USg aTn `LgvW a V a�a ZJU nLa V a \]`Lg=VxeLfTeLWSp$`LVXeLg a

eLQSp$eLQ n eLV�p$` n `meLg<p$`
:



IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR�T�(hVT�(hVT�(hVT�(hVK©¦¬�ÏÀÍ_ª©¦¬�ÏÀÍ_ª©¦¬�ÏÀÍ_ª©¦¬�ÏÀÍ_ª*)Æß½à½ácâ]àQãcä)Æß½à½ácâ]àQãcä)Æß½à½ácâ]àQãcä)Æß½à½ácâ]àQãcä

¤Ot�USs�eLgÉUSQ a ^ }Lc eLQSp�ePWS\]eLg c `LfTV ~ Q c fT`L¦ - \reLg c `LfTV ~ Q c fT`PeLgÉUSQ a W a \ aT} V a
a fTU � aTnLa WS`LV��3�7�ªW a V a VXeL�&eLV c VXg<e a f a g c p$` n `¸eL£�fTeLWSp$`¸�
���2���kEJ|�USe¸eSgiW a VXp$e
n eL\��
'����3���{: -ba V a eL\��3�7�{EbeL\:��×¡¾T¿X¿XÔ&ÀI¿IE0f a VXV c eLV4�7E
ZPfTU a \]|SU c eSV4`Lp$V a fT`Lg a

^ a gÉg<`LQÛW a VXp$e n eP\ a y]eLV a VX|SUSz a�nLc R c p a \7WL\]eLg c `LfTV ~ Q c f a � - ��'� ¡:´��� c f c]a \]^_eLQSp$e
E
\ a g{g<e � a \]eLg{g<`LQmfT`LQSg crn eLV aTnLa g{WS\]eLg c `LfTV ~ Q c f a g{g c g<USg § c QSg<p a QSp$eLg{g c RLQ c � c f a QSp$eLg
`LfTUSVXVXeLQÌQS`L^ c Q a \]^_eLQSp$e a \ a ^ c g<^ a lSeL\r`Lf c]nLaTn ¨LE¥fT`LQ a \]RLUSQ a l a V c]a f c]~ Q
VXeLg<p���Ô]ÇSÞ c]nLaAa \ c ^ c p$eLg?eLg<WSeLf c � c f aTn `Lg9:Û��g<p$`�eLg }La g<p a QSp$e�g c ^ c \ a V aAn eLf c V_|SUSe
n `Lg4VXeL\]`Ly]eLg c�n sTQSp c fT`Lg4e c RLU a \]^�eLQSp$e�eL£ a fTp$`Sg4Y a fTeLQ § p c fT¨�KJ�6EL�JH6ES`A� � lSeLfTeLg
WS`LV�^ c QSUSp$`��rl a V c]a f c `LQLeLg_VXeLg<p���Ô]ÇSÞ c]nLa g a \]z]^ c p$eLg_eLg<WSeLf c � c f aTn `Lg< ¡:

èéÈ
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ìKí
ìKîMïhÇ]ð
ñKò
¸�º¾° ÂW²´ÁWº¾µ
¿WÁóÄ]ÁWô�µ�õ
ö È
¸�¹½º¾µ�º¾²´¹À¿WÁ
ê�²´º¾µ
¯ ò
ñ µ�÷Wµ�õ]¿WÁ
ø�¹½²´µ�³'° ë
ù@ú
îM÷W¿W° ¼�µ�¿Wëc³
û]í
ñ ³'ÁW¼�° Ç
Ã	° ÁW÷Wº¾ë
û]ú
ñ ³'ÁW¼�° Ç
Ã	° ÁW÷Wº¾ë
û]ü
ñ ëc÷WÁWýw° þ�÷
ÁW÷óÅÆµ�÷W¿WÁWÃÿ ñ µ�¿WÁW÷Wµ��

A1 
 
enmarcando 

A2 
 
enmarcando 

J0/Z0 
(STS-ID) 
Trazo/Desarrollo 

B1/indefinido 
 
BIP-8 

E1/indefinido 
 
Orderwire 

F1/indefinido 
 
Usuario 

D1/indefinido 
 
Data Com 

D2/indefinido 
 
Data Com 

D3/indefinido 
 
Data Com 

H1 
 
Apuntador 

H2 
 
Apuntador 

H3 
 
Apuntador 

B2/indefinido 
 
BIP-8 

K1/indefinido 
 
APS 

K2/indefinido 
 
APS 

D4/indefinido 
 
Data Com 

D5/indefinido 
 
Data Com 

D6/indefinido 
 
Data Com 

D7/indefinido 
 
Data Com 

D8/indefinido 
 
Data Com 

D9/indefinido 
 
Data Com 

D10/indefinido 
 
Data Com 

D11/indefinido 
 
Data Com 

D12/indefinido 
 
Data Com 

S1/Z1 
Sync Status/ 
Desarrollo  

M0 o M1/Z2 
REI-L 
Desarrollo 

E2/indefinido 
 
Orderwire 



- eLVX` c QSfT\]USg<`±fTU a Q n ` a ^ } `LgªY a fTeLQËeL£ a fTp a ^_eLQSp$e±�JH § p c fTg<¨´eLQËeL\
^ c g<^_`/^ c QSUSp$`�� c QSg<p a QSp$eLg¥g c RLQ c � c f a QSp$eLg�`LfTUSVXVXeLQ.QS`L^ c Q a \]^�eLQSp$e a \ a ^ c g<^ a

lSeL\]`Lf c]nLaTn  ¡E
WSUSe n e�Y aT} eLV nLc �$eLVXeLQSf c]a g n e�� a g<e�eLQSp$VXe�\]`Lg n `Lg9:P��eLQSp$VX` n e�USQ
c QSp$eLVXl a \]` nLaTn ` n e?USQ[g<eLRLUSQ n `
ESeL\bV1eL\]`Lyb��WSUSe n e?Y a fTeLV § p c fT¨ a \bW�V c QSf c W c ` n eL\
c QSp$eLVXl a \]`
EM^ c eLQSp$V a gv|SUSeªeL\�V1eL\]`Ly�(ÐWSUSe n eªY a fTeLV § p c fT¨=Y a f c]a eL\�� c Q a \ n eL\
c QSp$eLVXl a \]`
:m��USQ[Y a Z���H § p c fTg<¨_WS`LVM^ c QSUSp$`
ESWSeLVX`?QS`?eLg<p a R a V a QSp c]dqaTn `?|SUSe?\]`Lg
n `Lg³VXeL\]`Ly]eLg³Y a R a Q § p c fT¨±eLQÐeL\¥^ c g<^_` § c QSg<p a QSp$eL¨L: ��g<p$eÊfF`LQSfTeLWSp$`ÊeLg
c \]USg<p$V aTn `meLQi\ a � c RLUSV a � �6:

��Qi`Lp$V a g{W a \ aT} V a g9EF\ a g<e � a \ n em^ a QSeLy]` n emp c eL^_WS` n emUSQ a VXe n p c eLQ�e
l c]} V a f c `LQSeLg_Z n eLg<l c]a f c `LQSeLg9ETWSeLVX`[WS`LV�\ a ^ a ZJ`LV�W a VXp$emWSeLVX^ a QSeLfFe n eLQSp$VX` n e
\]`Lg_\]z]^ c p$eLg_WSVXe n eL� c Q c]n `Lg9E a USQS|SUSem\ a � a g<e a ULQiWSUSe n eml a V c]a V<:�� a - ��'�eLg
§ a \]RL`L¨kg c QSfTV ~ Q c f a �Jg c QieL^ }La VXRL`
E c QSfT\]USg<`m�!���2���=QS`meLg_p$`Lp a \]^_eLQSp$e
WS\]eLg c `LfTV ~ Q c fT`
:



IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR�T�¨hVT�¨hVT�¨hVT�¨hVK��dObePSZ]vMd!+MZ]beJ LONQRcvM�eZ]f]`aZ[Z-,�Rwkc`adObekcdOf[\]J/.­Z]PyZ]f]kcJMRz\]Z0.­RcbWZ��dObePSZ]vMd!+MZ]beJ LONQRcvM�eZ]f]`aZ[Z-,�Rwkc`adObekcdOf[\]J/.­Z]PyZ]f]kcJMRz\]Z0.­RcbWZ��dObePSZ]vMd!+MZ]beJ LONQRcvM�eZ]f]`aZ[Z-,�Rwkc`adObekcdOf[\]J/.­Z]PyZ]f]kcJMRz\]Z0.­RcbWZ��dObePSZ]vMd!+MZ]beJ LONQRcvM�eZ]f]`aZ[Z-,�Rwkc`adObekcdOf[\]J/.­Z]PyZ]f]kcJMRz\]Z0.­RcbWZ

GJ: Km� a VXR a gGJ: Km� a VXR a gGJ: Km� a VXR a gGJ: Km� a VXR a g_¢�p c¢�p c¢�p c¢�p c \\ \\�eSg n eeSg n eeSg n eeSg n ei�
¢�WSe�V�
¢�WSe�V�
¢�WSe�V�
¢�WSe�V2��e�\]`Sf c]n�aTn eSQ �����������e�\]`Sf c]n�aTn eSQ �����������e�\]`Sf c]n�aTn eSQ �����������e�\]`Sf c]n�aTn eSQ ���������
'�eL^_`Lg a � c VX^ a�n `�l a V c]a gµlSeLfTeLgµ|SUSe�USQÑeLg<|SUSeL^ a �!���N�T� �
���2���

fT`LQSp c eLQSe��Ú�!�7�)� � :[��g<p$`�eLg g<`L\]`A`Lp$V a �&`LVx^ ain e n eLf c V�|SU�e��!���2���@eLg<p a p a Q
f a Q a \ c]dIaTn `ÉfT`L^_`$��×¡¾F¿X¿XÔ&ÀI¿I: - `LV�\]`Ép a QSp$`
E
USQB���N� � fT`LQSp c eLQSe.Gq�����N�FH�f aTnLa

USQS`�`LWSeLV a Q n ` a �J�¸o } WS`LV�g<eLRLUSQ n `
:[� c QmeL^ }La VXRL`
ESZ a |SUSe?USQm���N� � g c ^_WS\]e
`LWSeLV aÌa � : K¶� } WSg9E�|SU c]d hÃ\ a gÍQSeLfTeLg c]nLaTn eLg n eL\ÙUSg<U a V c `¯g<eLV c]a ^_eLy]`LV
eLQS�&`Lf aTnLa g¥fT`LQ.USQ.f a Q a \2g c ^_WS\]e/`LWSeLV a Q n ` a \]`Lg � : Kv� } WSg9E)e/\�USR a V n e�Gq�
f a Q a \]eLg f aTnLa USQS`�`LWLeLV a Q n ` a g<`L\]`��9�¸o } WSg9:?��g<p$`�eLg9ESWS`LV�g<USWSUSeLg<p$`
ES\]`�|SUSe
USQi�k� � n eLg<f a Q a \ c]dIaTn `mY a fTe[W a V a USQiUSg<U a V c `
:

�7sTfTQ c f a ^_eLQSp$e
E�eL\;p$sTVX^ c QS` n e } eLVXz a g<eLVAQS`�f a Q a \ c]dIaTn `
E�WSeLVX`�p$` n `Lg
nLc fTeLQ n eLg<f a Q a \ c]dIaTn `
:

Reloj A 

Reloj B 

Ambos Relojes “tick” 10 veces en un segundo 



��g<p a QSeLfTeLg c]nLaTn WSUSe n e·g<eLV a USQ ^_hIgÃfTVXz]p c f a eLQ �!���2���k: � a g
lSeL\]`Lf c]nLaTn eLgÃg c Q WSVxeLfTe n eLQSp�e nLc g<WS`LQ c]} \]eSgÃeLQ �!���2��� g<`LQ·f a W a fTeLg n e
VXeLg<`L\]lSeLV l a V c `Lg¸WSVX` } \]eL^ a g n eL\�USgqU a V c `
Ebg c Q¥eL^ }La VXRL`
EbQS`²fTU a Q n `²USQ����M�T�
`LWSeLV a Q n ` a � K9K6: K6G¥� } WSg¥eLg¥g<`L\ a ^_eLQSp$e=¢Tp c \2fT`LQ.p$VXeLg¥�!�7�N� � fT`LVXV c eLQ n ` a

K � : �9�?� } WSg9:4�2QmeLQS\ a fTe[�!���2��� n eLg<f a Q a \ c]dIaTn `[eLg{QSeLfTeLg a V c `
: ��g<p$` nLa VXz a a \
USg<U a V c `±g<`L\]`±USQ a lSeS\]`Lf c]nLaTn±n e }Lc p�fTV1U n ` n e � KJK6: K6G�� } WSgÎ�r^_eLQS`Lgª\]`Lg
º
ÖëÀI¿XðbÀI¾
äLâ �!�7�)�F�9 ¡: - `LV g<USWSUSeLg<p$`
Eàp a \¶eLg<p$VXUSfTp$USV a n e eLg<|SUSeS^ a
n eLg<f a Q a \ c]dIaTn `[g a \]e[eLQm�!���2���vWSeLVX`
EFeLQm�
���2���kEFeLg<p a g{g<`LQmfT`LQS`Lf c]nLa g{fT`L^_`
eLg<|SUSeL^ a g@�!���2���àf�`LQSf a p$eLQ aTn `LgÙ|SUSe nLa Q a \4USg<U a V c `�USQ a � a VXR a ¢Tp c \ n e
g<¢TWSeLV�lSeL\]`Lf c]nLaTn Z a |LUSe¸\ a lSeL\]`Lf c]nLaTn eLg a YS`LV a ^_hIgiRLV a Q n e¸|SUSeB\]`LgiUSg<U a \]eLg
K � : �9�?� } WSg9:

�2g a Q n `vf a VXV c p$`LgÛW a V a VXeLWSVXeLg<eLQSp a VA\]`LgÛeLgq|SUSeL^ a gÛ�!���N� � E�g<e=WSUSe n e
Y a fTeLV�USQ a fF`L^_W a V a f c]~ Q·eLQSp$VXeù\ a ^_US\]p c p$V a QSg<^ c g c]~ Q·f a Q a \ c]dIaFnLaÍn eù\]`Lg
eLg<|SUSeL^ a g��
���2���ÂW a V a \]`LRLV a V{lSeL\]`Lf c]nLaTn eLg n e�p$V a QSg<^ c g c]~ Q�^ a g a \]p a g9E!Z²\ a

fT`LQSf a p$eLQ a f c]~ Q n eLg<f a Q a \ c]dIaTnLa�n e±\]`LgªeLg<|LUSeL^ a gª�
���2���kE_|SUSeË\]\]eLl a�a \ a

fTVXe a f c]~ Q n e�g<` } VXeLg n e�� a VXR a ¢Tp c \�^_hIg�RLV a Q n eLg�|SUSe�`LWSeLV a Q a \ a g�^ c g<^ a g
lSeL\]`Lf c]nLaTn eLg_^ a g a \]p a g9:���g<p$`meLg_^_`Lg<p$V aTn `?eLQi\ a � c RLUSV a G9: � ��:: ::

��QÚ\ a W a VXp$e n e a VXV c]}La@n e�\ a � c RLUSV a � �6E�\]`LgveLg<|SUSeL^ a gv�!���N� � g<`LQ
p$V a QSg<^ c p c]n `Lg a USQ a lSeL\]`Lf c]nLaTnAn eA�6E HJH9HBfTU aTn VX`Lg4WS`LV;g<eLRLUSQ n `
:¸��g<p$`AVXeLg<US\]p a

eLQAUSQ a lSeL\]`Lf c]nLaTn¸n e nLa p$`Lg n e¸K � : �J�É� } WSg9: -ba V a fT`LQSg<p$VXU c V�\ a gmeLg<p$VXUSfTp$USV a g
n e[eLg<|SUSeS^ a g{�!�7�N�T�@|SUSe[`LWSeLVXeLQm^_hIg{VXhIW crn `
EF\]`Lg{eLg<|SUSeL^ a g{�!�7�N� � WSUSe n eLQ
g<eLV?^�US\]p c p$V a QSg<^ c p c�n `Lgv� a \2eLQSp$V1eL\ aTdIa VX\]`Lg¥fT`LQ.VXeL\ a f c]~ Q a \]`LgÛõLÈ
¼$ÀLâO �Z/eLg<p$`Sg
QSUSeLlS`Lg�eLg<|SUSeL^ a gÉ^�hIg�RLV a Q n eLg a USQPg<`LQPp$V a QSg<^ c p c]n `Lg a USQ a lSeL\]`Lf c]nLaTn�n e
�6E H9H9H?WS`LV�g<eLRLUSQ n `
:



� a W a VXp$eP^_e nLc]a�n eP\ a � c RLUSV a ^_USeLg<p$V a p$VXeSgÉ�!�7�N� � ^_US\]p c p$V a QSgq^ c p c]n `Sg
y]USQSp$`Lg¯W a V a fTVXe a VÃUSQ �!�7�)�F�6: �2`Lp$e |SUSe a USQS|SUSeç\]`Lgù�!�7�N� � g<`LQ
^_US\]p c p$V a QSg<^ c p c�n `Lg4eLQ?USQ��!�7�)�F�Bg c ^_WS\]eAeLQ�l c]aTn `AeLQ�USQ����M�T�6ELeL\
�!�7�N� � a USQ
g<`LQ?fT`LQSg c]n eLV aTn `Lg p$VXeLg fT`LVXV c eLQSp$eLg n e�eLg<|SUSeL^ a g c Q n eLWSeLQ nLc eLQSp$eLg�ZAf aTnLa USQS`
p c eLQSe g<UÌWSVX`LW c `·fT`JQSy]USQSp$` n e ��WSUSQSp aTn `LVXeLg n e � a VXR a ¢Tp c \&: �7` nLa \ a
c QS�&`LVX^ a f c]~ Q n e¸USg<U a V c ` n e } e¸eLQSf a y a V n eLQSp�VX` n eBUSQA� - � n e¸eLg<|SUSeL^ a �!�7�)�
� E�Z¶\]`LgÍeLg<|SUSeL^ a gàg<`LQ¯g c ^_WS\]eL^_eLQSp$e¯^_US\]p c p$V a QSg<^ c p c�n `Lg a QSp$eLg n eì\ a

p$V a QSg<^ c g c]~ Q�W a V a |SUSe¥\ a g a \]p a gAlSeL\]`Lf c]nLaTn eLg n e�\ a � c]} V a WSUSe n eLQÉg<eLV{USg aTnLa g
^ a gmeL� c f c eLQSp�eL^_eLQSp�e
:���g<p$`BeLg c RLU a \�|SUSeB^_US\]p c p$V a QSg<^ c p c VmGq�����N� � a USQ¸���N�
�6:A� a fT`LVXV c eLQSp$e n e }Lc p$g n eL\
USg<U a V c `A`LV c R c Q a \
eLg a USQ�^_eLQS`Lg4|SUSe¸` c RLU a \�|SUSe
\ a lSeL\]`Lf c]nLaTn ���N� � :Í��\����N�T��WSeLVX^ c p$e�lSeL\]`Lf c]nLaTn eLgv^_hIg�RLV a Q n eLgveLQ�\]`Lg
^_e nLc `Lg n emp$V a QSg<^ c g c]~ QbETWSeLVX`meLg<`meLg_p$` n `�:

��Q�\ a W a VXp$e n e n e }La y]` n e.\ a � c RLUSV a � �6E�g�e c \]USg<p$V a \ a fF`LQSf a p$eLQ a f c]~ Q
�!���2���k:Ú��|SUSz&E6\]`Lg�p$VXeLg�eLg<|SUSeS^ a g��!���N� � g<`LQ § WSeLR aTn `Lg<¨��rfT`LQSf a p$eLQ aTn `Lg< 
W a V a fTVXe a V�USQ a eLg<p$VXUSfTp$USV aBn e¥eLg<|SU�eL^ a RLV a Q n e¥g c ^_WS\]e
E0|SUSe
E0eLQ�eLg<p$e¥f a g<`
E
eLgP\]\ a ^ aTnLa USQ a �!�7�)�F�9f
:Ñ�2`Lp$e�\ a WSVXeLg<eSQSf c]a.n e�\ a § fT¨²^ c QS¢Tg<fTUS\ a :Ñ��g<p$`
WSeLVX^ c p$eA|SUSeA\ a RLeLQSp$e�g<eLW a |SUSeAeLg<p a \ c]nLc]a Q n `AQS`AfT`LQ�p$VXeLg4eLg<|SUSeL^ a g4�!�7�)� �
n eLQSp$VX` n ePUSQ²�!���N�T��E�WSeLVX`PfT`LQÛUSQ a eLg<p$VXU�fTp$USV a�n eÛ� a VXR a ¢Tp c \ n ePeSg<|SUSeL^ a

�!�7�¸g c ^_WS\]e
:

D a |SUSeµ\]`LgÚeLg<|SUSeL^ a g c Q nLc l c]n U a \]eLgÚeLg<p$hëQífT`LQSf a p$eLQ aTn `Lg9EkUSQ a � - �
eLg<p a WSVXeLg<eLQSp$e=Z�eLg<p a g<`L\]`vp c eLQSeLQ=USQ=fT`SQSy]USQSp$` n ev��WSUSQSp a�n `LVXeLg n e=� a VXR a

¢Tp c \&:´� a fT`LQSf a p$eLQ a f c]~ QÛeLgÉUSg a�nLa fTU a Q n `Û\]`Lg nLa p$`LgÉg<`LQÛ^_USZPV1hIW c]n `LgÉW a V a

eLQSf a y a V n eLQSp$VX` n e�USQ�eLg<|SUSeL^ a �!�7�)� � : �0`LgËeLg<|SUSeL^ a gË^�hIgËRLV a Q n eLg
QSeLfTeLg c p a Qig<eLV�fTVXe aTn `Lg_W a V a eLg<p a g c p$U a f c `LQ
:



��g<p$`ËeLg�g c ^ c \ a V a WSVX`LlSeLeLVX\]e a USQµfT\ c eLQ�p$eËUSQµ���N�T�Î|SUSeËQS`µeLg<p a

f a Q a \ c]dIaTn `÷ÜíeLgËUSQ a RLV a Q�p$U } eLVXz aÎn e��9KÐ� } WSg9: �2`Lp$e÷|SUSe÷USQ����)�F�
n eLg<f a Q a \ c]dIaTn `[g<e[^ c V a c RLU a \!|SUSe[eL\!���N�F��f�`LQSp$eLQ c eLQ n `[\]`Lg�G<�����)�FH6EFWSeLVX`[\ a

eLg<p$VXUSfTp$USV a�c QSp$eLVXQ a�n eS\
eLg<|SUSeL^ a QS`meLg_Q aTnLa�c RLU a \&:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR�T�1hVT�1hVT�1hVT�1hVY©¦¬�ÏÀÍ_ª���RcPSLORcb©¦¬�ÏÀÍ_ª���RcPSLORcb©¦¬�ÏÀÍ_ª���RcPSLORcb©¦¬�ÏÀÍ_ª���RcPSLORcb32+`aJMv2+`aJMv2+`aJMv2+`aJMv»Z]be\]ZZ]be\]ZZ]be\]ZZ]be\]Z|b�4cØ]Z]Pb�4cØ]Z]Pb�4cØ]Z]Pb�4cØ]Z]P
Ö]Z]vMdOkcJM\]Rc\Ö]Z]vMdOkcJM\]Rc\Ö]Z]vMdOkcJM\]Rc\Ö]Z]vMdOkcJM\]Rc\

                  STS-1:    

STS-1 STS-1 STS-1 STS-1 

 

                  8000 “carritos” por segundo (51.84 Mbps) 

 

                   STS-3:    

 

STS-1 STS-1 STS-1 STS-1 

STS-1 STS-1 STS-1 STS-1 

STS-1 STS-1 STS-1 STS-1 

 

  8000 “carritos triples” por segundo (155.52 Mbps) 

 

                   STS-3c: 

STS-3C STS-3C STS-3C STS-3C 

 

                   8000 “carritos concatenados triples” por segundo (155.52 Mbps) 

 

 GJ: �m� - ��gk�
���GJ: �m� - ��gk�
���GJ: �m� - ��gk�
���GJ: �m� - ��gk�
������ ��F�� ��

D a |SUSe�\]`Lg �!���N�T�¸f a Q a \ c]dIaTn `Lg g<`LQ?\ a VXeLRL\ a ^_hIg |SUSe�\ a eL£�fTeLWSf c�~ QbES\ a

eLg<p$VXUSfTp$USV aín eÎeLg<|SUSeS^ a �!�7�)�F�ÑfT`LQSp c eLQSe±USQ±QS¢T^_eLVX` n eÎf a V a fTp$eLVXz]g<p c f a g
nLc g<e � aTnLa g´eS£�WSVXeLg a ^�eLQSp$eíW a V a fT`L^ }Lc Q a VPp$VXeLg´�!���N� � eLQÂUSQ a � a VXR a ¢Tp c \
g c ^_WS\]e
:



- V c ^_eLVX`
EA\ a eLg<p$VXUSfTp$USV aÄn eúeLg<|SUSeS^ a eSQÏRLeLQSeLV a \Ûg<e n eLV c l a WS`LV
g c ^_WS\]eL^_eLQSp�eB^�US\]p c p$V a QSg<^ c p c Vk\]`Lgmp$VXeLgi�!���)� � n e¸eLQSp$V aTnLa eLQ¸USQ¸õLÈ�¼$À�g c ^_WS\]e
a USQÛp c eL^_WS`�Y a f c]a¥aFn eLQSp$VX` n eP\ a eLg<p$VXUSfTp$USV a�n ePeLg<|SUSeL^ a �!���N�F�.g a \ c eLQSp$eb:
- `LV¸g<USWSUSeLg<p$`
E�eLg<p$eveLg<|SUSeL^ a �!���N�T�ÙeLQ=RLeLQSeLV a \;eLg a USQ n ev�@� c \ a g9E�WSeLVX`
p c eLQSePGq�9HÉfT`L\]US^_Q a gÉ�]�9H9£9�9 ¡:B��\�eL�&eLfTp$` n eAeLg<p a ^_US\]p c p$V a QSg<^ c g c]~ Q }La g aTnLa eLQ
õLÈ�¼$ÀLâ7eLg_eLQSp$V1eL\ aTdIa V�eL�&eLfTp c l a ^_eLQSp�em\ a g_fT`L\]UL^_Q a g n em\]`Lg_�!�7�N� � g a \ c eLQSp$eLg9:

- `LVv\r`Îp a QSp&`
E{\ a �65 E�� 5 E{� 5 E{Z a g<zAg<USfTeLg c l a ^_eLQSp$eÎY a g<p a \ a G<�9� 5
fT`L\]US^_Q ain eL\0eLg<|SUSeS^ a �!�7�)�F�Ag<e n eLV c l a p$`Lp a \]^_eLQSp$e n e?\]`LgiõLÈ�¼�ÀSâ n eL\0WSV c ^_eLV
�!�7�N� � :.��e c RLU a \N�&`LV1^ a E0\ a G 5 E!K 5 E!� 5 E0Z a g<z�g<USfTeLg c l a ^_eLQSp�e¥Y a g<p a \ a G<�J� 5
fT`L\]US^_Q aÑn eL\�eLg<|SU�eS^ a �!�7�)�F�Êg<e n eLV c l a p$`Lp a \]^_eLQSp$e n eÐ\�`LgÑõLÈ�¼$ÀLâ n eL\
g<eLRLUSQ n `?�!���N� � :i� a p�USV a \]^_eLQSp$e
E�\ a � 5 EF� 5 EF� 5 E�Z a g<z!g<USfTeLg c l a ^�eSQSp$e?Y a g<p a \ a

G<�9H 5 fT`L\]US^_Q aÉn eL\�eLgq|SUSeL^ a �!���N�T�Pg<e n eSV c l a p$`Lp a \]^_eLQSp$e n e²\�`LgÉõLÈ�¼$ÀLâ n eL\
p$eLVXfTeLV{�!���N� � :�D a |�USe�\ a g�WSV c ^_eLV a g�p$VXeLg?fT`L\]US^_Q a g n e�\]`Lg��!�7�N� � g<`LQ�\]`Lg
õLÈ�¼$ÀLâ n eÄº
ÖëÀI¿XðbÀI¾
äLâ²�!���2���kE�eL\iV1eLg<US\]p a�n `íQSeLp$`íeLgÙ|SUSe�\ a g´WSV c ^_eLV a gÙ�
fT`L\]US^_Q a gíg<`LQ³� a VXR a ¢Tp c \ n e³�3QS�&`LVX^ a f c]~ Q n eLV c l aTnLaµn eÑ\]`Lg�p$VXeLgí�!���N� �
g a \ c eLQSp$eLg9:

' a Zªp$VXeLgvfT`LQSy]USQSp$`Lg n eÂõLÈ�¼�ÀLâ n eÑº
ÖëÀI¿XðbÀë¾
äLâIE2Zªp$VXeLgv� a VXR a gv¢Tp c \]eLg
eLQSp$VXeL\ aTdIaTnLa g�fT`LQPVXeL\ a f c]~ Q a \ a g�fT`L\]US^_Q a g9E6eLQPf aTnLa eLg<|SUSeL^ a �!�7�N�T�6:�D a

|SUSe²\ a VXeLl c g c]~ Q n e¥eSVXVX`LV ZÛ^�USfTY a g¸`Lp$V a g¸�&USQSf c `LQSeLg n e@º
ÖëÀI¿XðbÀI¾
äLâ_�!���2�
�
g<`L\ a ^_eLQSp$e�p c eLQSeLQ�|SUSe�Y a fTeLVXg<e�USQ a W a V a eL\NeLg<|SUSeL^ a �!�7�)�F�²f�`L^_WS\]eLp$`
E!\r`Lg
õLÈ�¼$ÀLâ n e�º
ÖëÀI¿XðbÀI¾
äLâ2fT`L^_`A\]`LgmõLÈ�¼$ÀLâM� - ��o � %&okG4()� - �F� n eA�
eLf�f c]~ Q�(M� � QS`
g<`LQ n eL� c Q c�n `LgÂe c RLQ�`LV aTn `LgÂeL£�fTeLWSp$`ÎeLQËeL\ § WSV c ^_eLVX¨Ú�!�7�)� � n eL\��!���N�T�
�rfT`L\]US^_Q a g � ET�6ETZ[�9 ¡:



� a ^ }Lc sTQbE7¤O|SUSs�g<e n e } eLVXz a Y a fTeLVifTU a Q n ` n `LgÉf a ^_WS`Lg n ePeLV1VX`LViQS`
fT`LQSfTUSeLV nLa QbELp a \]eLg4fT`L^_`A\]`Lg4(N� - �F� n e��!eLf�f c]~ Q�( � ¦³�!U�eSg<p a p$USg QS` n eL� c Q c]n `
fT\ a V a ^_eLQSp$eAVXeLg<U�eL\]lSeAeL\
WSVX` } \]eL^ a :A� a eLg<p$VXUSfTp$USV a RLeLQSeLV a \ n eA\]`Lg4eLg<|SUSeL^ a g
�!�7�N�T�?eLg_^_`Lg<p$V aTnLa eLQi\ a � c RLUSV a � ��:: ::

� a � c RLUSV a � �Û^_USeLg<p�V a USQ¥�!���N�T�PQS`LVX^ a \&E0fT`L^_WS\]eLp a ^_eLQSp$e²f a Q a \ c]dIaTn `
fT`LQA\]`Lgip$VXeLgi�!�7�N� � n eLQSp$VX`
:B�2`Lp$e¸|SU�e¸Y a ZBUSQAeLg<|SU�eL^ a �]eL\�eLgq|SUSeL^ a �!���N�
�9 ¡E�WSeLVX`Úp$VXeLg=fT`LQSy]USQSp$`Lg n eÚ� a VXR a g=¢Tp c \]eLg=ZÑº
ÖëÀI¿XðbÀI¾
äLâ.�r\ a g=p$VXeLg=� a VXR a g
¢Tp c \]eLgi�!�7�)� �  ¡: - `LV�\]`¸p a QSp$`
E9Y a ZBp$VXeLgifT`LQLy]USQSp$`Lg n e¸��WSUSQSp aTn `LV1eLg n e¸� a VXR a

¢Tp c \7eLQÛl c lS`PZPp$VXeLg - ��'ÎfT`L^_WS\]eLp a ^�eLQSp$eÛgqeLW a V aTn `
: - `LVig<USWSUSeSg<p$`
E a USQÛeLg
WS`Lg c]} \]e } \]`L|SUSe a VA\ a gÛp$VXeLgÛ� a VXR a gÛ¢Tp c \]eLg²�!�7�N� � a \�WSV c QSf c W c ` n eL\�eLg<|SU�eL^ a

�!�7�N�T�6EJfT`L^_`¸fT`LQA\]`Lgi�!�7�)� � c Q nLc l c]n U a \]eLgC�!g c QAeL^ }La VXRL`
EJeLg<p$` c QSp$VX` n USfTe¸U�Q
RLV a QiVXeLp$V a g<`mZ[eLQSp$`LQLfTeLg_VXeL|SU c eLVXemeL\
USg<` n e?õ£�ë»$»xÀI¿<âI:

� a ^_US\]p c p$V a QSg<^ c g c]~ Q�`LfTUSVXVXe¸WS`LV�fT`L\]US^_Q a g�EJfT`L^_`¸eLgiUSg<U a \&EJZB\]`Jgip$VXeLg
fT`LQSy]USQSp$`Lg n e�fT`L\]US^_Q a g g<`LQ?eL£�WS\]`Lp aTn `Lg Y a f c]a �&USeLV a4n eL\0eLg<|SUSeL^ a �!�7�)�F�AeLQ
\ a � c RLUSV a � �6:

GJ: �m� - ���
���GJ: �m� - ���
���GJ: �m� - ���
���GJ: �m� - ���
������ ��F�Jf��]����Jf��]����Jf��]����Jf��]���M�� ����LfT �LfT �LfT �LfT 

� a Q } `LQ c p$`�fT`L^_`�eLg4fT`L^ }Lc Q a V�p$VXeLg �!���N� � eLQ?USQ?�!�7�)�F�¸g c ^_WS\]e?W a V a

\ a p$V a QSg<^ c g c]~ Q a p$V a lLsTg n e¥USQ�eLQS\ a fTe n e¥� c]} V a ���M�F�Ûg c ^_WS\]ev�r|�USe¥QS`¥eLgAeL\
WSUSQSp$`L ¡E�eLg<p$`?WSVX`LlSeLe?WS`Lf a lSeLQSp a y a4a \0fT\ c eLQSp$e
:m�4USfTYS`Lg�fT\ c eLQSp$eLg�QS`?QSeLfTeLg c p a Q
p$VXeLgì�!���N� � E@WSeLVX`óg c USQ �!�7�)�F� g c ^_WS\]eó`LWSeLV a Q n ` a � K9K6: K�Gì� } W�g
� c QSfT\]USZJeLQ n `àº
ÖëÀI¿XðbÀI¾
äLâO �W a V a g a p c g<� a fTeLVÙg<USgíQSeLfTeLg c]nLaTn eLg n e a QSfTYS` n e
}La Q nLa :



���&`LVXp$USQ aTnLa ^�eLQSp$e
Eó�!���2��� WSeLV1^ c p$e \ a fTVXe a f c]~ Q n e �
�7�N�T�
n eLg<f a Q a \ c]dIaTn `Lg9E a g<z6fT`L^_`B`Lp$V a gmlSeL\]`Lf c]nLaTn eLg9:���QA�!���2���kE9eLg<p�e¸WSVX`LfTeLg<`BeLg
fT`LQS`Lf c]n `ÉfT`L^_`ÉfT`LQSf a p$eLQ a f c]~ Q
�bWS`LV�\]`Ép a QLp$`
E�USQB�!���N�T��fT`LQSf a p$eLQ aTn `ÉeLgmUSQ
�!�7�N�T� n eLg<f a Q a \ c]dIaTn `ÛZPfT`LQSp c eLQSe²QS`Ûp$VXeLgJE
WSeLVX`ÛUSQ a � - �7:�� a�n eLg c RLQ a f c]~ Q
n e´USQÙ�!���N�T�ÃfT`LQSf a p$eLQ aTn `´g<e´Y a fTe´W a V ava RLVXeLR a V�USQ a § fT¨/^ c QS¢Tg<fTUS\ ava \
^ c g<^_`
:���g<z
|SUSemUSQi�!�7�N�F�?fT`LQSf a p$eLQ aTn `mg<emlSUSeL\]lSemUSQi�!�7�)�F�9f
:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR�T�ÌhVT�ÌhVT�ÌhVT�ÌhVKÍ_bW`aPSN]kc`aNQP�R>\]ZHZ]bWÎ]NQZ]�eR>©¦ª+©Í_bW`aPSN]kc`aNQP�R>\]ZHZ]bWÎ]NQZ]�eR>©¦ª+©Í_bW`aPSN]kc`aNQP�R>\]ZHZ]bWÎ]NQZ]�eR>©¦ª+©Í_bW`aPSN]kc`aNQP�R>\]ZHZ]bWÎ]NQZ]�eR>©¦ª+©877 77Kuu uu

��g c ^_WS`LVXp a QSp$e nLc g<p c Q�RLU c VB\ a § fT¨Û^ c QS¢Tg<fTUS\ a �!���2���÷eLQ�p$sTV1^ c Q�`Lg n e
�&USQSf c]~ Q n e¶\ a � ^ a ZJ¢Tg<fTUS\ a USg aTnLa eLQ ��×¡¾T¿X¿XÔ&ÀI¿I: ��^ }La gÌg c RLQ c � c f a Q
fT`LQSf a p$eLQ a f c]~ QbE�WSeLVX`Éf aTnLa USQ a USg a eL\6p$sTVX^ c QS`BeLQ¸USQ¸g<eLQSp c]n ` nSc �$eLVXeLQSp$e
:���Q
" �k�F�9�ME9WS`LVkeLy]eL^_WS\]`
E9g<`LQ n `Lgm�k�T��p$V a QSg<^ c p c eLQ n `BeLQA� c]} V a § WSeLR aTnLa ¨L: - eLVX`
a USQiY a Z n `Lg_�k�F� nLc g<p c QSp$`Lg9ETf aTnLa USQS`[`LWSeLV a Q n ` a �9K?� } WSg9:

1 2 3 4 5 6 7 8 9 10 … … 268 269 270 
271 272 273 274 …      … …    
          … …    
H1 H1 H1 H2 H2 H2     … …    
          … …    
          … …    
          … …    
          … …    
          ... ...  … 2430 

Columnas 

1        2        3       4       5        6        7       8 

 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Transporte 
Overhead (TOH) 

Información Carga Útil (columnas 10-270) 

F
i 
l
a
s 
 

STS-1 #1 STS-1 #2 STS-1 #3 



�2`PeL£ c g<p$e nLc �$eLVXeLQSf c]a Z a g<e a g c eLgÉf a Q a \ c]dIaTn ` a G<���k� � `ÛQS`
:´��`Lg
fT`LVXV c eLQSp$eLg n e }Lc p$g a USQ�`LWSeLV a Q a �9K=� } WSg9:Â� c Q�eL^ }La VXRL`
E�eLQ��!���2���kE�USQ
�!�7�N�T�9f?eLg<p a eLg<p$V c fTp a ^_eLQSp$e n eLg<f a Q a \ c]dIaTn `BeLQ¸USQ a fT`LVXV c eLQSp�e n e }Lc p$gmg c ^_WS\]e
`LWSeLV a Q n ` a � K9K6: K6G�� } WSg9:/' a Z²�ÛfT`L\]US^_Q a g n e@º
ÖëÀI¿XðbÀI¾
äLâ?�r\�`Lg�º
ÖëÀI¿XðbÀI¾
äLâ
g<e�|SUSe nLa QÂeLQª�!�������kE;QS` c ^_WS`LVXp a |SUSeL ¡E;WSeLVX`�g<`L\ a ^_eLQSp$e�U�Q a � - �÷|SUSe
aT}La VXf a \ a g?G<� � fT`L\]US^_Q a g n em\ a � a VXR a ¢Tp c \ n em�3QS�&`LVX^ a f c]~ Qb:

¯O° ±W²�³'µ¯O° ±W²�³'µ¯O° ±W²�³'µ¯O° ±W²�³'µHÈ:9W·È:9W·È:9W·È:9W·O¸�¹�º»³'²´¼éº»²´³'µÀ¿´Á¥Á´¹�ÂW²´Á´Ã	µ
ÄwÅÆÄ¸�¹�º»³'²´¼éº»²´³'µÀ¿´Á¥Á´¹�ÂW²´Á´Ã	µ
ÄwÅÆÄ¸�¹�º»³'²´¼éº»²´³'µÀ¿´Á¥Á´¹�ÂW²´Á´Ã	µ
ÄwÅÆÄ¸�¹�º»³'²´¼éº»²´³'µÀ¿´Á¥Á´¹�ÂW²´Á´Ã	µ
ÄwÅÆÄOÇÇ ÇÇOíc¼ ÿ É ñíc¼ ÿ É ñíc¼ ÿ É ñíc¼ ÿ É ñ ÇÇ ÇÇOíc¼;�íc¼;�íc¼;�íc¼;�

��g¥p$sTfTQ c f a ^_eLQSp$e aTn eSfTU aTn `/g<`L\ a ^_eLQSp$e/Y aT} \ a V n e/USQ.���2�F�vfT`L^_`/eL\
p$V a QSg<WS`LVXp$e[�&z]g c fT`[W a V a Z a g<e a USQi�!���N�T��`m�!�7�)�F�9f
: ��eLg<WSUSsTg n e[p$` n `
E a \]`Lg
eL^ c g<`LVXeLg´ZµVXeLfTeLWSp$`SVXeLg´QS`í\]eLg c ^_WS`LVXp a Q aTnLa�a fTeLVXf a�n eí\ a WSVXeLg<eLQSf c]a `
f a VXeLQSf c]a�n emeLg<p$VXUSfTp$USV a eLQi\]`Lg_eLg<|SUSeL^ a g_|LUSemp$V a QSg<� c eLV1eLQb:

1 2 3 4 5 6 7 8 9 10 … … 268 269 270 
271 272 273 274 …      … …    
          … …    
H1 C C H2 C C     … …    
          … …    
          … …    
          … …    
          … …    
          ... ...  … 2430 

Columnas 

1        2        3       4       5        6        7       8 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Transporte 
Overhead (TOH) 

Información Carga Útil (columnas 10-270) 

F
i 
l
a
s 
 

STS-3c SPE 
(261 columnas byte) 

Camino para columna overhead 



� c QÉeL^ }La VXRL`
E a g<z)fF`J^_`�\ a RLeLQSp$e ��×¡¾T¿X¿XÔ&ÀI¿kl c eLQSe a Y aT} \ a V n e�USQÉ�k� �
fT`L^_`=USQ/p$eLVX^ c QS`=RLeSQSeLV a \MW a V a ���N� � Zv^_USfTYS`=^_hIg9EN\ a RLeLQSp$e=�!���2���ÑY a

lSeLQ c]n ` a Y aT} \ a V n eú���M�T�9fÐW a V aÐc Q nLc f a V |SUSeÃ\]`Lg�eLg<|SUSeS^ a g÷�!���N�T�
eLQSl c]aTn `Lg´eLQ�eL\ieLQS\ a fTeíg<`LQ�eLg<|SUSeL^ a g´�
�7�N�F�9f+�{VXeS�&eLV c]n `Lg´Z a g<e a fT`L^_`
�!�7�N�T�9f�`m���M�F�9f
ET\ a eLg<p$VXUSfTp$USV a eLg_\ a ^ c gq^ a :

� a � c RLUSV a � ��^_USeLg<p�V a \ a eLg<p$VXUSfTp$USV a�n eÛUSQ²eLg<|SUSeL^ a �!�7�)�F�9fÉ`Û���M�
�9f
:¯� a fT`LQSf a p$eLQ a f cr~ QÂeLg c Q nLc f aTnLaÚa \4WS`LQSeLVPl a \]`LVXeLgÙeLg<WSeLf c]a \]eLgÙeLQÂ\]`Lg
��WSUSQSp aTn `LVXeLgv' � %�'_GÂ�r\]\ a ^ aTn `ªeL\ c Q nLc f aTn `LV n e�fT`LQSf a p$eLQ a f cr~ QL  n `LQ n e�\]`Lg
��WSUSQSp aTn `LVXeLg n eL\_`Lp$VX`Ú�!�7�N� � eLg<p a VXz a Q´`LV nLc Q a V c]a ^_eLQSp$eÚWS`Lg c f c `LQ aTn `Lg9:Ã�6\
l a \]`LV n e�fT`LQSf a p$eLQ a f cr~ QÉQS`�eLg?USQÉl a \]`LV n e���WSUSQSp aTn `LV_l a \ c]n `/�rWL`LV_eLy]eL^_WS\]`
E
QS`¸eLQSp$VXe¸HBZB�J�6G< Q�!W�`LV�\]`¸p a QSp$`
EJQS`¸eL£ c g<p$e¸fT`LQS�&USg c]~ QAg<` } VXe¸\]`Lg4VXeLfTeLWSp$`LVXeLg9:
� } l c]a ^_eLQSp�e
ELg<`L\ a ^_eLQSp$eAY a Z¸USQ a � - ��E a g<z�|SUSeAUSQ�fT`LQLy]USQSp$` n e¸��WSUSQSp aTn `LVXeLg
' � %&'_G }La g<p a V a :BD a |SUSe¸g<`L\ a ^_eLQSp�e¸eS£ c g<p$e�USQ a � - �7EJg<`L\ a ^_eLQSp$eAg<e¸QSeLfTeLg c p a

USQBfT`LQSy]USQSp$` n e�õLÈ�¼�ÀLâ - ��'_: - eLVX` a USQBeLg<p a \ a WSV c ^_eLV a fT`L\]US^_Q a�n eÉ\ a � - �7:
�N`L^_`ÑfT`LQ³\ a gí� - �à�!�7�N� � E \]`Lgí��WSUSQSp aTn `LVXeLgí' � %�'_G n e } eSQ³g<e � a \ a V a \
WSV c ^_eLVMõLÈ�¼$À n eL\ - ��'_:

� a � - �ÏWSUSe n e a USQËeLg<p a V=fT`LQS� c RLUSV aTnLa Z } \]`L|SUSe aTnLa�n eLQSp$VX` n e±\ a

fT`L\]US^_Q a �6E?WSeLVX`ÊeSg<p$`ÊeLg³`Lp$VX` a g<USQSp$`
: ' a ZÏg c QÄeL^ }La VXRL`
E?USQÐWSUSQSp$`
c ^_WS`LVXp a QSp$e.fT`LQ�VXeL\ a f c]~ Q a \ a fT`LQ n USfTp a²n eL\���WSUSQSp aTn `LV[fTU a Q n `/g<e.WSeLVX^ c p$e
|SUSeÅ\ a � - �¶g<eÅ^_U�eLl aÊn eLQSp$VX` n eL\PeLg<|SUSeL^ a �!�7�N�T�9f
: �4USfTY a RLeLQSp$e
VXhIW c]nLa ^_eLQSp$eÏ` } gqeLVXl a |SUSeÏ\ a � - �ù�!�7�)�F�9f÷g c ^_WS\]eÏWSU�e n eÐeL^_WSe dIa VÂeLQ
fTU a \]|SU c eLVÐWSUSQSp$` n eSQSp$VX` n e¶\ a gøG<� � f�`L\]US^_Q a g n eì\ a � a V1R a ¢Tp c \ n e
�3QS�&`LVX^ a f c]~ Q
�M\ a � - �ËQSUSQSf a WSUSe n eÙ`LfTUSW a VÉ\ a g.WS`Lg c f c `LQSeLg n e�fT`L\]US^_Q a=n e
º
ÖëÀI¿XðbÀI¾
äLâI:



��g<p$` nLa �A� c \ a g £PG<� � fT`L\]US^_Q a g9�.G9E �9�9�A`²G9E �9K9�AWS`Lg c f c `LQSeLg n e c Q c f c `
WS`Lp$eLQSf c]a \]eLg���g c QveL^ }La VXRL`
E�eL\;��WSUSQSp aTn `LVB' � %&'_GPeLgPUSQvf a ^_WS` n e � H }Lc p�g
g c ^_WS\]e³fT`LQÎl a \]`LVXeLg�l a \ c]n `Lg�g<`J\ a ^_eLQSp$e³Y a g<p a �9�6G9: �0`Lgí`Lp&VX`Lg�f a ^_WS`Lg
' � %&'_G[g<eÉW c eLV n eLQBW a V a \]`Lg c Q nLc f aTn `LVXeLg n eÉfT`LQSf a p$eLQ a f c]~ Qb:v¤O� ~ ^_`ÉWSUSe n eLQ
eLQSp$`LQSfTeLg_\]`Lg_l a \r`LVXeLg n emH a �9�6G c Q nSc f a V�WS`Jg c f c `LQSeLg n e c Q c f c ` n emH a G9E �9�9�9¦

� a VXeLg<WSUSeLg<p a eLg�VXe a \�^_eLQSp$e?USQ[p$VXUSfT`�^�USZ�\ c ^_W c `
:?��\beL|SU c WS`�VXeSfTeLWSp$`LV
�!���2���¶QS`�WSUSe n e nSc g<p c QSRLU c VÙeLQSp$VXeÑUSQÑeSg<|SUSeL^ a �!���N�T�ÄeLQSp$V a QSp$e�`�USQ
eLg<|SUSeL^ a �!���N�T�9f
E²eL£�fTeLWSp$`·WS`LVÑ\ a WSVxeLg<eLQSf c]aàn e·\]`Lg c Q nSc f aTn `LVXeLg n e
fT`LQSf a p$eLQ a f c]~ Qb:¸�NU a Q n `AeLg<p$`Lg c Q nLc f aTn `LVXeLg4g<`LQ n eLp$eLfTp aTn `Lg9ELeL\ c Q nLc f aTn `LV n e
fT`LQSf a p$eLQ a f c]~ Q } hIg c f a ^_eLQSp$e�\�e nLc fTe a \bVXeLfTeSWSp$`LV�|SUSe c QSfTVXeL^_eLQSp�e?\]`Lg l a \]`LVXeLg
n eÑ\]`Lgí��WSUSQSp aTn `LVXeLgí' � %�'�GíeLQ³\ a gíWSV c ^_eLV a gíWS`Lg c f c `LQSeLg n eàº
ÖëÀI¿XðbÀI¾
äLâ
�rfT`L\]US^_Q a g � ZB�9 �WS`LV�USQA� a fTp$`LV n e¸�6: - `LVk\]`¸p a QSp$`�EJUSQ a g a \ c]nLa ' � %&'_G n e �
VXe a \]^_eLQSp$e�g c RLQ c � c f a �/Z.USQ a g a \ c]nLa�n eP�J�6G�VXe a \�^_eLQSp$ePg c RLQ c � c f a G9E �9�9�6:���\
WSVX` } \]eL^ a eLg<p a VXeLg<USeL\]p$`ûWSeLVX�&eLfTp a ^_eLQSp�eb: �r��e } eLVXz a QS`Lp a VXg�eû|SUSeû\]`Lg
��WSUSQSp aTn `LVXeLg��!��'ÑW�USe n eLQ�`LWSeLV a V[eLQPUSQ a �&`LVX^ a p$`Lp a \]^_eLQSp$e nLc �&eLV1eLQSp$e.ÜÉZ
USg<U a \]^_eLQSp�e´\]`´Y a fTeLQb: - `LV�g<USWSUSeLg<p$`
E7eL\keL|SU c WS`´�!���2���ÐeL^ c gq`LV�p a ^ }Lc sTQ
p c eLQSe=USQ/VX`L\M|SUSe=y]USR a V�eLQ/eLg<p$e=eLg<|SUSeL^ a :µ��\�eL^ c g<`LV�QS` n e } e=VXeLUSQ c V�\]`Lg
nLa p$`Lg n e/� }Lc p$g a QSp$eSg n e/^_`LlSeLV?\]`Lg¥l a \]`LVXeLg n e.��WSUSQSp aTn `LV n e/� a VXR a ¢Tp c \
fT`L^_` a QSp$eLg9E!g c QS` n e/G<� }Lc p$g²�r�ÛõLÈ�¼�ÀLâO ¡:�� a VXeLUSQ c]~ Q n e nLa p$`Lg�eSQ�USQ¥õ£� »&»XÀI¿
p a ^ }Lc sTQÉg<e c QSfTVXeL^�eLQ�p$e�WS`LV_USQÉ� a fTp$`LV n e��6:Û�NU a Q n `�\]`Lg?��WSUSQSp aTn `LVXeLg?� - �
�!�7�N�T�9f[�!���2���´g<e a y]USg<p a Q a g<z6^ c gq^_`Lg9E9Z a g<e a WS`Lg c p c l a `BQSeLR a p c l a ^_eLQSp$e
E
\]`[Y a fTeLQmeLQmUSQ c]nLaTn eLg n e[�¸õLÈ�¼�ÀLâI: - `LV2eLy]eL^_WS\]`
EFUSQml a \r`LV n e�G9E �9�9��WSUSQSp$`Lg a

\ a ¢T\]p c ^ a USQ c]nLaTn=n e/�ÙõLÈ�¼$ÀLâ n eL\MeLg<|SU�eL^ a �!���2���k:Ë� aPc]n e a eLg²g c ^_WS\]e=Z
eL�&eLfTp c l a :



�N`L^_`�g<e�Y ainLc fTYS`�ESUSQ?�!�7�N�T�9fip c eLQSe�g<`L\ a ^_eLQSp$e�USQ a � - �Ûg c ^_WS\]e
ES|SUSe
QS`PWSUSe n ePgqeLV4USg aTnLa W a V a p$V a QSg<WS`LVXp a Vi����� � `P���)�F��eL£ c g<p$eLQSp$eSg.�rW a V a eLg<`
eLg<p$hIQ�\]`Lg��!�7�)� �  ¡:P��g<zN|SUSe=¤O|SUSs n e } USeLQ�`�p c eLQSe�USQÉ�!�7�)�F�9fT¦Ã��\N�!�7�N�T�9f
�&USe¥fTVXe aTn `¥eS£�WSVXeLg a ^_eLQSp$e¥W a V a eL\�p$V a QSg<WS`LVXp$e n e¥fTsT\]US\ a gA���7�úfT`L^_`¥W a VXp$e
n e[USQ a V1e n (M�T�3�!���{: ��g<p$`[fT`LVXVXeLg<WS`LQ n e a \!�!�7�B� � eLQm\ a y]eLV a VX|SUSz a �!��'_:4��e
YSeLfTYS`
E
\ a eLg<WSeLf c � c f a f c]~ QÉ(M�F���!���í�3��� c Q c f c]a \)W a V a eL\)p$V a QSg<WS`LVXp&e n eÉfTsT\]US\ a g
���7� QS`çp c eLQSeçWSVX`Jl c g c `LQSeLg¯W a V a eL\�p&V a QSg<WS`LVXp$e n eçfTsT\]US\ a g¯���7� a

lSeL\]`Lf c]nLaTn eLgÙ^ a g }La y a g n e � K9K6: K6GÙ� } WSg9:¯��\ a QLfTYS` n e }La Q nLa QSeLfTeLg c p a

lSeL\]`Lf c]nLaTn WS`LV�eLQSf c ^ a n emeLg<`
:

GJ: �m� a VXR a gGJ: �m� a VXR a gGJ: �m� a VXR a gGJ: �m� a VXR a g_¢�p c \¢�p c \¢�p c \¢�p c \�eSg n e lSeS\�`Sf c]n�aTn eSgk^khIg }�a y a geSg n e lSeS\�`Sf c]n�aTn eSgk^khIg }�a y a geSg n e lSeS\�`Sf c]n�aTn eSgk^khIg }�a y a geSg n e lSeS\�`Sf c]n�aTn eSgk^khIg }�a y a g

�2Q a?n eB\ a gmlSeLQSp a y a g n eL\6eLg<p$hIQ nLa Vk�!���2���´eLgm|SUSeBp$V a QSg<WS`LVXp a V a p$` nLa g
\ a g4g<e � a \]eLg4eL£ c g<p$eLQSp$eSg n eAlSeL\]`Lf c]nLaTn ^_hIg a \]p a ELp a \]eLgifT`L^_`¸���N�F��:A�2Q��!�7�N�
�9f²WSUSe n e.\]\]eLl a VmUSQ a fT`LVXV c eLQSp$e n e�fTsT\]US\ a g����7�BE�WSeLVX`Ú¤O|SUSs a fTeLVXf a²n e�\ a g
g<e � a \]eLg n eílSeL\]`Lf c]nLaTn ^_hIg }La y aªn eí\ a y�eLV a VX|SUSz a ��×¡¾T¿X¿XÔ&ÀI¿O¦ -ba VXeLfTeµUSQ a

WSeLV nLc]nLa USg a V{USQ a p$U } eLVXz a¸n e�K � : �J�²� } WSg�g<`L\]`�W a V a p$V a QSg<WL`LVXp a V{USQ a � a VXR a

¢Tp c \ n e � : K?� } WSg9:

��g<p$eËfT`LQSfTeLWSp$`ËWSUSe n eËg<eLV.l c g<U a \ c]dIaTn ` a \[eL£�p�eLQ n eLV.eL\meLy]eL^_WS\�` n e
f a VXV c p$` c QSp$VX` n USf c]n `ËW a V aªc \]USg<p$V a V/\ a gÚ� a VXR a gÚ¢Tp c \]eLg n eµg<¢TWSeJV<�FlSeL\]`Lf c]nLaTn :
-ba V a � a VXR a gÉ¢Tp c \]eLg n ePg<U } �FlSeL\]`Lf c]nLaTn E�f a�nLa f a VXV c p$`PWSUSe n eÛg<eLV nLc l c]nLc]n `ÛeLQ
g<eLfTf c `LQSeLg9E
`�p$V c]} USp a V c `Lg?l c VXp$U a \]eLg9:Û� aTnLa p�V c]} USp a V c `�l c VXp$U a \)WSUSe n e�fT`LQSp$eLQSeLV
fTU a \]|SU c eLVµp c WS` n e nSa p$`Lg n eÅlSeL\]`Lf c]nLaTn ^_hIg }La y a �¥WS`LVµ\]`Åp a QSp$`Åp$` n `Lg
QSeLfTeLg c p a Q�fT`LQSp$eLQSeLV;eS\
^ c g<^_`Ap c WS` n e c QS�&`LVX^ a f c]~ Q����N� � g9EL�N� - �k� � g9ELZ¸��g9�
G<g_WS` n VXz a Qip$` n `Lg_eLg<p a V�eLQiUSQif a VXV c p$`
EF|SUSemeLg_eL\
eLg<|SUSeL^ a �!���N� � } hIg c fT`
:



��Qí�!���2���kEkf aTnLa eSg<|SUSeL^ a �!���N� � eLgqp aªnLc l c]nLc]n `íeLQíeS£ a fTp a ^_eLQSp�e
g c eLp$eÎRLV1USWS`Lg n e±p$V c�} USp a V c `LgÂl c VXp$U a \]eLg³�]�7�7��g< ¡E{ZÎeLgÂp$` n `±`ÎQ aTnLa : ��Q
eLg<|SUSeL^ a �!�7�N� � g c ^�WS\]e@QS`@WSUSe n e@p$eLQSeSV<E�WS`LVBeLy]eL^_WS\]`
E�g<`L\ a ^{eLQSp$e@fTU a p$VX`
RLVXUSWS`Lg{�7�vZ?USg a V2eL\
VXeLg<p$` n e[\ a � a VXR a ¢Tp c \
W a V a a \]RL`[^_hIg��rfT`L^_`[p$V a QSg<WS`LVXp$e
n e´fTsT\]US\ a g/���7�4 ¡:ÊD a g<e a |SUSe´eL\keLg<|SU�eL^ a �!���N� � g<e a `´Q�`´fT`LVXp aTn `´Z
g<eLfTf c `LQ aTn `meLQieL£ a fTp a ^_eLQSp$emg c eLp�emRLVXUSWS`Lg{�7�k:

� a � c RLUSV a G<HÐ^_USeLg<p�V a eLg<p$e÷WSVX`LfTeLg<`÷���7��: -ba V a WSVX`LW ~ g c p$`Lg n e
c \]USg<p$V a f c `LQSeLg9E7\ a � c RLUSV a ^_USeLg<p$V a g<`L\ a ^_eLQSp�eÙp$VXeLg.�7�7��g�USQ@f a VXV c p$`Ùg c ^_WS\�e
WSUSe n e¸g<eLV nLc l c�nLc]n `¸eSQAg<eLfTf c `LQSeLgiW a V a eL\�p&V a QSg<WS`LVXp$e n e nLc �&eLVXeLQ�p$eLgip c WS`Lg n e
fT`Lg a g9:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/gh×hVgh×hVgh×hVgh×hVK��RcPSLORcb��RcPSLORcb��RcPSLORcb��RcPSLORcb34w`aJMv4w`aJMv4w`aJMv4w`aJMv»Z]be\QZ[Ö]Z]vMdOkcJM\ORc\]Z]be�#Rcbe}]R
+ÜRcbZ]be\QZ[Ö]Z]vMdOkcJM\ORc\]Z]be�#Rcbe}]R
+ÜRcbZ]be\QZ[Ö]Z]vMdOkcJM\ORc\]Z]be�#Rcbe}]R
+ÜRcbZ]be\QZ[Ö]Z]vMdOkcJM\ORc\]Z]be�#Rcbe}]R
+ÜRcb

�CRwPSLhR<4w`­JMv&©&ª+©67-T

 
VT1.5: 

(Sección 
DS-1) 

 

 
VT2: (Sección 

E-1) 

 
VT6: (Sección 

 DS-2) 

 

 
GJ: �
: �GJ: �
: �GJ: �
: �GJ: �
: � ��V c�} UFp a V c `Lg�� c V1p�U a \�eSg��V c�} UFp a V c `Lg�� c V1p�U a \�eSg��V c�} UFp a V c `Lg�� c V1p�U a \�eSg��V c�} UFp a V c `Lg�� c V1p�U a \�eSg

' a Z[fTU a p$VX`mp a ^ a � `Lg n emp$V c]} USp a V c `ml c VXp$U a \ a fTp$U a \]^_eLQSp$e n eS� c Q c]n `Lg�eLQi�!���2���k:
��g<p$`Lg_eLg<p$hIQi\ c g<p aTn `Lg aT}La y]`
:



� 
��� � : K��� � : K��� � : K��� � : K�8
\]\]eLl a g<U�� c f c eSQSp$e a QSfTYS` n e }La Q nLa W a V a p$V a QSg<WS`LVXp a V_USQ a g<e � a \
���N� � n e=G<�²���)�FH a �9�²o } WS`LV{g<eLRLUSQ n `
:�� aTnLa USQS`�eLg<p a fT`LQSp&eLQ c]n `
eLQip$VXeLg_fT`L\]US^_Q a g n em�AõLÈ�¼$ÀLâk�&G<�AõLÈ�¼�ÀLâO ¡:
�2Qi�7�7�/g c ^_WS\]emWSUSe n em\]\]eLl a V��?�7�k� � : K

� 
���ÊGJ8���ÊGJ8���ÊGJ8���ÊGJ87\]\]eLl a g<US� c f c eLQSp�e a QSfTYS` n e }La Q nLa W a V a p$V a QSg<WL`LVXp a V?USQ a g<e � a \
�7� � E n e¥G<HJ�9�¸� } WSg9:?��g<p a fT`LQSp$eLQ c]n `�eLQ?fTU a p$VX`�fT`L\]US^_Q a g n e��BõLÈ�¼$ÀSâ
�r�9�AõLÈ�¼�ÀLâO ¡:

� 
���±��8���±��8���±��8���±��87\]\]eLl a g<US� c f c eLQSp�e a QSfTYS` n e }La Q nLa W a V a p$V a QSg<WL`LVXp a V?USQ a g<e � a \
���N� � �M:���g<p a fT`LQSp$eLQ c]n `meLQig<e c g_fT`L\]US^_Q a g n em�AõLÈ�¼�ÀLâk�rK9��õLÈ�¼$ÀLâ+ ¡:

� 
���±��8���±��8���±��8���±��87\]\]eLl a g<US� c f c eLQSp�e a QSfTYS` n e }La Q nLa W a V a p$V a QSg<WL`LVXp a V?USQ a g<e � a \
���N�!G9:���g<p a fT`LQSp$eLQ c]n `meLQ n `LfTemfT`L\]US^_Q a g n em�AõLÈ�¼�ÀLâk� � HJ�AõLÈ�¼�ÀSâO ¡:

�0`Lg�g c eLp$e?�7�7��g{eLQ[U�Q[eLg<|SUSeL^ a �!�7�)� � fT`SQSg c g<p$eLQ n e � H9�¸õLÈ�¼$ÀLâ�f aTnLa

USQS`
:4D a |SUSe[f aTnLa fF`J\]US^_Q a eLQmUSQmeLg<|SUSeL^ a �!���2���vp c eLQSem��� c \ a g9EFf aTnLa �7�7�
`LfTUSW a � GmfT`L\]US^_Q a g9:���YS`LV a E9���7�7��g n e � GmfT`L\]US^_Q a gmf aTnLa USQS`B`LfTUSW a Q¸�9�
n e¥\ a gA�9�ÛfT`L\]US^_Q a g n e¥\ a � - �7:/�2Q aBn e�eLg<p a gAfT`L\]US^_Q a g n e § g<` } V a ¨?eLgAeL\
- ��'_EJ|SUSe n e } e¸eLgqp a V�WSVXeLg<eLQSp$e
:¸� a gi`Lp$V a g n `LgifT`L\]US^_Q a gieLgqp$hIQ�VXeLg<eLVXl aTnLa g
Z a fTp$U a \]^_eLQSp$emQS`mp c eLQSeLQi�&USQSf c]~ Q n eL� c Q c]nLa eLQiUSQ a � - � nLc l c]nLc]nLa eLQi�7�7��g9:

��\�^ a WSeL` n eÎl a V c]a g�� a VXR a gÂ¢Tp c \]eLg n e³lSeL\]`Lf c]nLaTn ^ a g }La y a Y a f c]a
aTn eLQSp$VX` n emUSQi�7V c]} USp a V c `m� c VXp$U a \
eLg_^_`Lg<p$V aTn `meLQi\ a � c RLUSV a G � :: ::



' a ZÙUSQ a fT`L^_WS\ a f c eLQ�p$e@g c ^�eLp$VXz a eLQ�\]`LgP^ a WSeL`Lg��7�k:÷D a |SU�e@f aTnLa

�7�7�ífT`LQSg c g<p$e n e � G¸fT`L\]US^_Q a g n eÛ� a VXR a ¢Tp c \�� - �7E
\]`LgBfTU a p$VX`P^ a WSeL`LgB�7�
WSUSe n eLQµgqeLV/\]\]eLl aTn `LgÚeLQµUSQµ�7�7�Íg c ^_WS\]eS^_eLQSp$e a \[l a V c]a V/eL\mQSUS^_eLVX` n e
fT`L\]US^_Q a g�USg aTnLa g9: - `LV{eLy]eL^_WS\]`
E!USQ a g<e � a \N���N� � a � : KJ�9�²� } W�g�WSUSe n e�g<eLV
\]\]eLl aTnLa WS`LV?�=fT`J\]US^_Q a g n e.USQ a � - �7:���VXeLg�fT`L\]US^_Q a g�p c eLQSeLQ��=£v�=`ÚG<�
õLÈ�¼$ÀLâI: D a |SUSemf aTnLa eLg<|SUSeL^ a ���)� � p c eLQ�e�G<�AõLÈ�¼$ÀLâ7^ a g_USQ }Lc p n e[eSg<|SUSeL^ a E
Y a Z/^_USfTYS`/eLg<W a f c `=eLQ�eLg<p$`Lg²õLÈ�¼$ÀLâi|SUSe.g<`LQ�USg aTn `Lg�W a V a º
ÖIÀI¿XðbÀI¾
äLâi�7�k:
- `LV�\]`[p a QSp$`
EFfTU a p$VX`[�7� � : K?WSUSe n eLQig<eSV�\]\]eLl aTn `Lg_eLQiUSQig c ^_WS\]e[�7�7��� � G<%&�9 ¡:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/g@T�Vg@T�Vg@T�Vg@T�VK©¦¬�ÏÀÍ_ª�kcdOf[��RcPSLORcb©¦¬�ÏÀÍ_ª�kcdOf[��RcPSLORcb©¦¬�ÏÀÍ_ª�kcdOf[��RcPSLORcb©¦¬�ÏÀÍ_ª�kcdOf[��RcPSLORcb34w`aJMv4w`aJMv4w`aJMv4w`aJMv»Z]b�=-ªZ]b�=-ªZ]b�=-ªZ]b�=-ª

��g<p$`?eLg�eLg<WSeLf c]a \]^_eLQSp�e } U�eLQS`?WS`LVX|SUSe?\]`LgAG<�A���N� � n eLQSp$VX` n e?USQm���N�
��g c ^_WS\]eÉWSUSe n eLQBg<eLVk\]\]eLl aTn `Lg[WS`LV�USQB�!���N� � eL� c f c eLQSp$eL^�eLQSp$e.�]fTU a p$VX`É���N� �
WS`LV��7�7��EFZ[�?�7�7��g{WS`LV��!�7�N� �  ¡:

STS-1 
51.84 MBPS 

OC-1  
55.84 Mbps 

Sección y Línea 
Overhead 

STS-1 SPE STS-1 SPE 

Tipos de Atributos virtuales 

DS-1C DS-1 E-1 DS-2 DS-3 

“Asíncrono DS-3” 

1,544 Mbps      2,048 Mbps        3,152 Mbps      6,312 Mbps              44,736 Mbps 

OC-N STS-N (Alto rango de múltiplexación) 

VTs o DS-3 



��e } eLVXz a QS`Lp a VXg<eµ|SUSeµUSQí���N�F�±WSUSe n eµg<eLV.^ a WSe aTn ` nLc VXeLfTp a ^_eLQSp�e
Y a f c]a�aTn eLQSp$VX` n e=USQ/�!�7�N� � g c Q/WSVXeL`LfTUSW a f c]~ Q/WL`LV�Q c QSRL¢TQ=����� � aTn eLQSp$VX`b:
��g<p$`ÛeLgB\]\ a ^ aTn `Û���N�F� a g c QSfTV ~ Q c fT`
E
ZPQS`ÛeLg<p a fTU }Lc eLV1p$`ÛWS`LV4eL\�^ a WSeL`Û�7�kE
fT`L^_`mg<em^_USeLg<p$V a eLQi\ a � c RLUSV a G � :

�2Q a \ ~ R c f a g c ^ c \ a V aÙa |SUSeL\]\ a eL^_WS\]e aTnLa@a VXV c]}La VXeLlSeL\ a |SUSe�USQÚ�7� �
`LWSeLV a Q n ` a G9: H9�9�É� } WSgiWSUSe n e¸g<eLV�\]\]eLl aTn `¸WS`LV��ÉfF`L\]US^_Q a g n e¸USQA�7�7��EJUSQ
���N� � �ªWSUSe n eÛg<eLV4\]\]eSl aTn `ÛWS`LVi��fT`L\]US^_Q a g9E
ZPUSQ²���N�!GBWSUSe n e²g<eLV4\]\]eLl aTn `
WS`LV � G@fT`L\]US^_Q a g9: " eL\ c]d ^_eLQSp$e
EM�6E��6E���Z � G@g<`LQªp$` n `Lg@� a fTp$`LVXeLg n eÂ\ a

fT`L\]US^_Q a �7�7��E a g<z!|SULem\ a g_fT`Lg a g{eLQSf a y a Q }Ja g<p a QSp$e }Lc eLQb:

� a f a W a f c]nLaTn ^_hI£ c ^ a n e[USQm�!���N� � USg aTnLa W a V a �7V c]} USp a V c `Lg{� c VXp$U a \]eLg
n eLWSeLQ n e n e \ a eLgqp$VXUSfTp$USV aûn e \]`Lgç���7��g9: �NU a \]|SU c eLVÌ�7�7� WSUSe n e
p$sTfTQ c f a ^_eLQSp$eÂ\]\]eLl a VPfTU a \]|SU c eLV a´n eÂ\]`Lg@p c WS`Lg@�7� n eÂg<U } �FlSeL\�`Lf c]nLaTn �rWS`LV
eLy]eL^_WS\]`
E��7� � : K6E��7��G< ¡E�WSeLVX`�g<eLVA^_USfTYS`v^_hIgPfT`L^_¢TQvlSeLVA�!�7�)� � gÛUSg aTn `Lg
W a V a USQip c WL` n em�7V c]} USp a V c `m� c VXp$U a \&ETeLg<WSeLf c]a \]^_eLQSp$em���N� � ETWS`LV�g<USWSUSeLg<p$`
:

� a p aT} \ a �3�M^�USeLg<p$V a \ a f a W a f c]nLaTn �!�7�)� � fTU a Q n `�g<ePUSg a fT`LQÛl a V c `Lg
p c WS`Lg n eÙ�7�k:Ð� a p aF} \ a \ c g<p a f aTnLa p c WL`´�7�ÐZ´fTU a \kp c WS` n eÙg�e � a \ - ��'ÏZ
lSeL\]`Lf c]nLaTn VXeLWSVXeLg<eLQSp a :Á� a p aT} \ a ^_USeLg<p$V aªn eLg<WSUSsTgÚeL\mQSUS^�eLV1` n e±õLÈ�¼�ÀLâ
�rg c eL^_WSVXe[^_¢T\]p c WS\]`Lg n e[fT`L\]US^_Q a g n e[��� c \ a g< �QSeLfTeLg c p aTn `Lg{W a V a p$V a QSg<WS`LVXp a VM\ a

g<e � a \Ng<U } �FlSeL\]`Lf c]nLaTn :P�0USeLRL`�eLg nLaTn `�eL\)QSUS^_eLVX` n e�eLg<p�e�p c WS`��7�ÂeLQ�f aTnSa

�7�7� n e � H9��õSÈ�¼$ÀLâ?� � GAfT`L\]US^_Q a g< ¡: "0c Q a \r^_eLQSp$e
E0g<e nLa eL\�QSUS^�eLVX`¥p$`Lp a \ n e
g<e � a \]eLg n eÙp c WS`Ù�7�ÐeLQ@USQ@eLg<|SUSeS^ a �!���)� � E7Z a |SUSeÙf aTnLa �!���N� � WSU�e n e
\]\]eLl a V�eL£ a fTp a ^_eLQSp$em�[�7�7��g9:



ª+Rc}]vMRª+Rc}]vMRª+Rc}]vMRª+Rc}]vMR<>�>¾V>�>¾V>�>¾V>�>¾VK��RcØORckcJM\]Rc\HÖ]JMPS`aNQRcv¦\]Z]v&`aPSJM}]N]`aRcPSJMd��RcØORckcJM\]Rc\HÖ]JMPS`aNQRcv¦\]Z]v&`aPSJM}]N]`aRcPSJMd��RcØORckcJM\]Rc\HÖ]JMPS`aNQRcv¦\]Z]v&`aPSJM}]N]`aRcPSJMd��RcØORckcJM\]Rc\HÖ]JMPS`aNQRcv¦\]Z]v&`aPSJM}]N]`aRcPSJMd

Tipo VT Señal PDH Velocidad VTG/Bytes #/vTG #/STS-1 
VT1.5 DS-1 1,544 Mbps 27 4(4x27=108) 28 
VT2 E-1 2,048 Mbps 36 3(3x36=108) 21 
VT3 DS-1C 3,152 Mbps 54 2(2x54=108) 14 
VT6 DS-2 6,312 Mbps 108 1(1x108=108) 7 

�2Q?g c ^_WS\]e?�!�7�)� � eS^_WS\]e aTn `�W a V a \]\]eLl a V;�7V c]} USp a V c `Lg l c VXp$U a \]eLg�WSUSe n e
\]\]eLl a ViG<�É���N� � E�G � ��� � EJ��g9� � �Ngi`¸���N�
G9: - `LV�g<USWSUSeLg<p$`
EJeLgiWS`Lg c]} \]e¸Y a fTeLV
^ a WSeL`LgB^ a gBg<`L� c g<p c f aTn `Lg9:@� a V c `LgÉWSVX`LlSeJe n `LVXeLg n eÛgqeLVXl c f c `ÛY a Q²WS\ a QSe aTn `
\]\]eLl a ViUSQÛW a V n eÛ���)�!GBeLQ a \]RLUSQS`LgÉ�7�7��gBZ�USg a V4eL\7V1eLg<p$` n eÛ�7� � : K6: - `LV
eLy]eL^_WS\]`
E
�¥�7�7��g?WS` n VXz a QÉ\]\]eLl a V_�¥���N�
G<gJE
^ c eLQSp$V a g?|SU�e�\]`Lg?`Lp$VX`Lg?�¥�7�7��g
WS` n VXz a Q?\]\]eLl a V�USQ?p$`Lp a \ n e � �¸���N� � g¸�r�¸���N� � g WS`LV��7�7�� ¡:?��g<p a �&\]eL£ c]}Lc \ c�nLaTn

eLg_USQ a�} `LQ c p a f a V a fTp&eLVXz]g<p c f a�n em\]`Lg_�7V c]} USp a V c `Lg_� c VXp$U a \]eLg_�!���2�
�k:

��g c ^_WS`LVXp a QSp$eÛQS`Lp a V |SUSeÛf aTnLa USQS` n eÛ\]`Lg¸RLVXUSWS`LgB�7�µY a fTeÛUSQ¥p$`Lp a \
n e � H9��f aTnLa USQS`
:mD a |SUSe?Y a Z?eL£ a fTp a ^_eLQSp�e?��RLVXUSWS`Lg��7��eLQmf aTnLa eLg<|SUSeS^ a

�!���2���ªg<U } �FlSeL\]`Lf c]nLa�n E
\ aAnLc �&eLVXeLQSf c]a eLQÉ\ a f a W a f c]nLaTn�n eL\)p$V c]} USp a V c `�l c VXp$U a \
eLg/eL\�QS¢T^�eLVX`´p$`Lp a \ n e´p c WS`Lg/�7�ÊeLQÙf aTnSa RLVXUSWS`´�7� n e � H9�ªõLÈ�¼$ÀLâI:Ê��Q
�7� � : K�p c eLQSeB�����)� � gJE9WSeLVX`BUSQ¸�7�7��p c eLQSe�G<���N� � �Ng9E a ^ } `LgmeLQ¸USQ¸W a |SUSeLp$e
n e � HJ�±õLÈ�¼$ÀSâI: - `LV�g<USWSUSeLg<p$`
E;\]`LgÙp c WL`Lg´�7�àQS`íWSUSe n eLQÂg<eLVÛ^_e d fT\ aTn `Lg
n eLQSp$VX` n emUSQi�7�7�/g c ^_WS\]e6:: ::

�2Q a f a V a fTp$eLVXz]g<p c f aÙc ^_WS`LVXp a QSp$e n eª\]`Lg�p�V c�} USp a V c `Lg�l c VXp$U a \]eLgveSg�|SUSe
WSUSe n eLQ�g<eLV a RLVXeLR aTn `LgA`¥|SU c p aTn `Lg n e¥\ a � - ��g c Q n eLg<^_US\]p c p$V a Q�g<^ c p c V<:/��g<p a

f a W a f c]nLaTn VXeLg<US\]p aªn eµp$eLQSeLV.��WSUSQSp aTn `LV.eLQí\]`Lg³º
ÖëÀI¿XðbÀI¾
äLâ n eL\mp$V c]} USp a V c `
l c VXp$U a \&:



GJ: �
:]Gk��¢TW�e�V�eSgI|SUFe�^ a ���GJ: �
:]Gk��¢TW�e�V�eSgI|SUFe�^ a ���GJ: �
:]Gk��¢TW�e�V�eSgI|SUFe�^ a ���GJ: �
:]Gk��¢TW�e�V�eSgI|SUFe�^ a ���

�2Q�W a V n e.WSVX` } \]eS^ a g�WS`Lp$eLQSf c]a \]eLg�eL£ c g<p�eSQ�fT`LQ�\]`Lg�^ a WSeL`Lg��7�Î|SUSe
a USQ.QS`/Y a Q.g c]n ` n eLgqfTV c p$`Lg9: - `LV?eLy]eL^_WS\]`
ENUSQ.���N� � fT`LQSg c g<p$e n e/^_hIg¥|SU�e
g<`L\]`Ég<eLV c eLg n eÉeLg<|SUSeL^ a g[���N� � USQS` n eLp$VXhëg n eL\�`Lp$VX`
:²�0`Lg?eLg<|SUSeL^ a g[���N� �
eLg<p$hIQ�^_hIg´`LVXR a Q c]dIaFn `Lg´eLQ�USQ a g<eLV c e n e � G´eLg<|SUSeS^ a g´`÷G<�ËeLg<|SUSeL^ a g
fT`LQS`Lf c]n `ífT`L^_`íUSQíg<¢TWSeLV�eLg<|SUSeL^ a :¶�)U a Q n `íUSQ����N� � eLgÙp$V a QSg<WS`LVXp aTn `
Y a f c]aÚaTn eLQSp$VX` n e�USQª�7�7�Å�!�7�)� � E;eLg c ^_WS`LVXp a QSp$e�QS`�g<`L\]`íWSVXeLg<eLVXl a VP\ a

eLg<p$VXUSfTp$USV ain eL\beLg<|SUSeS^ a ���N� � ESg c QS`�p a ^ }Lc sTQ?\ a eLg<p$VXUSfTp$USV ain e�p$` n `�eL\bg<¢FWSeLV
eLg<|SUSeL^ a :�' a Z¸`Lp$V a g fT`LQSg c]n eLV a f c `LQSeLg4VXeL\ a f c `LQ aTnLa g4fT`LQ�\ a g nLc �&eLVXeLQSf c]a g n eL\
^ a QSeLy]` n e@p c eS^_WS`
E�WSeLVX`@eL\�VXeLg<US\]p aTn `@� c Q a \�eLg�|SUSe@fTU a Q n `@USQ��!�7�)� � eLg
USg aTn `ÙW a V a eL\kp$V a QSg�WS`LVXp$e n eÙ�7�7��g9E7USQ a g<eLfTUSeLQSf c]a=n eÙfTU a p$V1`ÙeLg<|SUSeL^ a g
�!�7�N� � �rVXe a \]^�eLQSp$em\ a g<eLfTUSeLQSf c]a � - �� Ng<emfT`LQSg c]n eLV a USQig<¢TWSeLV�eLg<|SUSeL^ a �7�k:

�2Q a g<USQSp$` c QS^�e nLc]a p$`Bp c eLQSeÉ|SU�eÉlSeLV�fT`LQB\ a?c]n eLQSp c � c f a f c]~ Q n eL\�QS¢�^_eLVX`
n eAg<eLfTUSeLQSf c]amn eL\
g<¢TWSeLV;eLg<|SUSeL^ a �7�ÙWS`LV�W a VXp$e n eL\
VXeLfTeLWSp$`LV<:B� } l c]a ^_eLQSp�e
E
eLg<p$e�QS¢T^_eLVX` n e�g<eSfTUSeLQSf c]a±n e } e�g<eLVÙWSUSeLg<p$` n eLQSp$VX` n e�USQ³f a ^_WS` n e
º
ÖëÀI¿XðbÀI¾
äLâÃ�!���2��� eLQ a \]RL¢TQó\]USR a V<: � a g<`L\]USf c]~ QóeLV aÁ} hIg c f a ^_eLQSp$e
VXe c QSp$eLVXWSVXeLp a V a \]RLUSQS`Lg n e�\]`LgiõLÈ�¼$ÀLâ n ePº
ÖëÀë¿XðbÀI¾
äLâ2�!���2���@fTU a Q n `�eL\beLQS\ a fTe
eLV a USg aTn `�W a V a p$V a Q�g<WS`LVXp a V¸�7�7��g9: - `LV¸\]`�p a QSp$`
E�eL\;��WSUSQSp a�n `LV - ��'Ä'��
�!���2��� a YS`LV a eL^_W c e dIaÉa \ c]nLc]a V4fT`LQ¥USQ a eLg<p$VXUSfTp$USV a |SUSe c QSfT\]USZJe²USQ¥f a ^_WS`
n eÛG }Lc p$g c Q nLc f a Q n `Af�U a \
eLg<|SUSeL^ ain e�USQ a g<eLfTUSeLQSf c]amn eAg<¢TWSeLV;eSg<|SUSeL^ a �7�
n em�?eLg<|SUSeS^ a g_eLg<p a g c eLQ n `meLQSl c]aTn `
:



� a eLg<p$VXUSfTp$USV aªn eµg<¢�WSeLV.eLg<|SUSeL^ a �7�ÌeSg<p a Q a p$USV a \]^_eLQSp$eµVX` n e aTnLa
n eLQSp$VX` n emUSQ a g<eLfTUSeSQSf c]a�n emfTU a p$VX`m� - ��g{�!���2���k:��0`Lg�õLÈ�¼$ÀLâ n e¥º
ÖëÀI¿XðbÀI¾
äLâ
�7�Ùp a ^ }Lc sTQ�eLg<p$hIQ a g<`Lf c]aTn `Lg4fT`LQ�eL\
g<¢FWSeLV;eLg<|SUSeL^ a �7�k:A� a eLgqp$VXUSfTp$USV amn eL\
g<¢TWSeLVÂeLg<|SUSeL^ a �7�çY a fTeÏeLg<eLQSf c]a \]^_eLQSp�eÏUSQ a ^_z]^ c f a÷n eÏ\ a `LWSeLV a f c]~ Q
RLeLQSeLV a \ n eL\�eLg<|SU�eL^ a �!�7�)� � Z�\ a � - �7:���g n eLf c V<E a g<z�fT`L^_`�eLg�WSeLVX^ c p c�n `
|SUSe�\ a g � - ��g �&\]`Lp$eLQ n eLQSp$VX` n e�USQ?eLg<|SU�eL^ a �!�7�NESeLg WSeLVX^ c p c]n `?|SUSe�\]`Lg �7�7g
n eLQSp$VX`BUSQ¸�7�7�´�&\]`Lp$e n eLQSp$VX` n eBUSQ¸g<¢TWSeLVkeSg<|SUSeL^ a �7�k:���g<z6fT`L^_`BfT`LQ¸USQ a

� - �7E7\ a WSVXeLRLUSQSp a eLg.fT`L^_`ÙWSeLVX^ c p c V a USQ�VXeLfTeLWSp$`LVÉeLQSfT`LQSp$V a VÉeLg<p$`Lg.�7�7g
�&\]`Lp a QSp$eLg9:

� a VXeLg<WSUSeLg<p a eLgifTV1e a V�õLÈ�¼$ÀLâ n e.º
ÖëÀI¿XðbÀI¾
äSâ��7� aTnLc f c `LQ a \]eLgiW a V a |SUSe
g c VXl a QÐfT`L^_`Ê��WSUSQSp aTn `LVXeLg³W a V a \ a WS`Lg c f c]~ Q c Q c f c]a \ n eÊ� a VXR a ¢Tp c \¥�7�k:
�NU a Q n `�g<e?USg a W a V a p$V a QSg<WS`LVXp a V��7�7��g9ESeL\bWSV c ^_eLV�õLÈ
¼$À n eLg<WSUSsTg n eL\�õLÈ
¼$Àk* �
- ��'@eLQmf aTnLa � - �¥g<e[lSUSeL\]lSe[� � EF�kG9EF�7�6ETZ?�7�6EFg c RLU c eLQ n ` a \!fT`LQSp aTn `LV2H6� � �
G9�F�BeLQ?eL\
f a ^_WS` n eAQSUS^_eLVX` n eAgqeLfTUSeLQSf c]ain eAg<¢TWSeLV;eLg<|SUSeL^ a �7�Ù'��6:A�0`Lg
õLÈ�¼$ÀLâ4� � E6�kG9E��7�.Z��7�/g c VXlSeLQPfT`L^_`P��WSU�QSp aTn `LVXeLg n eP� a VXR a ¢�p c \�Z.Y a fTeLQ
USQ a ^_z]^ c f a4n e?\ a fT`LQ n USfTp a4n e?\]`Lg4õLÈ�¼$ÀLâ n e?��WSUSQSp aTn `LVM' � E�'_G9EF'��AZ�'��AeLQ
eL\
eLg<|SUSeL^ a �!���N� � :

�N`LQSg c]n eLVXeÑfT`L^_`ÑUSQÎeLy]eL^_WS\]`ÑeL\¸p$V a QSg<WS`JVXp$e n eÑ���)� � g n eLQSp$V1` n e
�7�7��g�eLQÎUSQ±�!���N� � : D a |SUSeÎeL\�eLg<|SUSeS^ a ���N� � WSUSe n e³fT`S^_eLQ dIa V�eLQ
fTU a \]|SU c eLVMWSUSQSp$`?eLQ[\ a g<eLfTUSeLQSf c]a4n e � H9�BõSÈ
¼$ÀLâIE�eLg c ^_WS`LVXp a QSp$e n eSy a VX\]e?g aT} eLV
a \
VXeLfTeLWSp$`LV n `LQ n emeLg_eLg<p a WS`Lg c f c]~ Qb:



��g<z�|SUSe²\]`LgÉõLÈ�¼$ÀLâ{� � ZÛ�kGA�&`LVX^ a Q a WSUSQSp aTn `LVXeLg¸eLQ¥eL\�WSV c QSf c W c ` n eL\
g<¢TWSeLV2eLg<|SUSeL^ a ���N� � :4��p$VX`�õLÈ�¼$À n e²º
ÖëÀI¿XðbÀI¾
äLâ��7�v^ a VXf a eLg<p a WS`Lg c f c]~ QbEFeL\
õLÈ�¼$À - ��'@�7�v��K6:4��\bõLÈ�¼$À��7K?fT`LQSp c eLQSe[USQ a lSeLVXg c]~ Q a eLg<f a \ a n eL\!^_`LQ c p$`LVXeL`
n e�eLVXVX`LV nLc g<WS`LQ c]} \]e�eSQ?eL\b�7��'´�!�7�N� � ESWSeLVX`�eLg a WS\ c f aTnLaia \]`Lg4�7�7g eLQ?eLg<p$e
f a g<`
:

� a ^ }Lc sTQvY a Z@`Lp$VX`LgPp$VXeLg.õLÈ�¼�ÀLâ n eµº
ÖëÀI¿XðbÀë¾
äLâ��7�k:Ñ��`LfTUS^_eLQSp a f c]~ Q
p$eL^_WSV a Q a g<e.VXeS� c V c]~¥a eLg<p$`Lg²õLÈ�¼$ÀSâifT`L^_`��7�6E��7�=Z/���6:Â�0`Lg n `LfTUS^_eLQSp$`Lg
�!���2��� a fTp$U a \]eLg \]\ a ^ a Q a eLg<p$`LgiõLÈ�¼$ÀLâ�*qG9E�5!�6ESZ�5!�6:[��p$VX`Lg n `LfTUS^_eLQSp$`Lg \]`Sg
\]\ a ^ a Q c QSfT\]USg<`=\]`LgPõLÈ�¼$ÀLâ[*IG9EN�_G²Z=o7�6:µ��Q/eLg<p$e n `LfTU�^_eLQSp$`
E)g<e=USg a V a \ a

p$eLVX^ c QS`L\]`LRLz a *qG9ET5!�?Z[5!�6:

�!`L\]`ùW a V a Y a fTeLV�\]`Lgøº
ÖëÀI¿XðbÀI¾
äLâ³�!���2�
� ^_hIgÅfT`LQS�&USg<`Lg9EÛeS£ c g<p$e
n `LfTUS^_eLQSp a f c]~ QB^_hIg a QSp c RLU a E�^ a ZJ`LVX^_eLQSp$e n eÉ���2�
�+E a g c RLQ a Q n `É�&USQSf c `LQSeLg a

\]`Lg�õLÈ�¼$ÀLâ - ��'Â5
�6E�5
��Z�5!K n eÉeLg<WSeLf c � c f a f c]~ QB�7eL\]fT`LV nLc]a :¥��g<p$e n `LfTUS^_eLQSp$`
WSV c QSf c W a \]^_eLQSp$ePg c RLUSeP\ a gÉeLg<WSeLf c � c f a f c `LQSeLgÉ�7eL\]fT`LV nLc]a E�WSeLVX`Pg<e n e } ePY a fTeLV
^_eLQSf c]~ Q n em\]`Lg_USg<`Lg a \]p$eLVXQ a p c lS`Lg n emeLg<p$`Lg�õLÈ�¼$ÀLâ - ��'_:

��\�õLÈ�¼$ÀB5!�veLg¥\]\ a ^ a�n `/eL\�õLÈ�¼$À " �veLQ a \]RLUSQS`Lg n `LfTUS^_eLQSp$`Lg9:í��g<p$`Lg
�&`LVX^ a Q?`Lp$VX`�f a Q a \ n e�fT`L^_USQ c f a f c `LQSeLg n e�V1USp ain e�lSeLQ n e n `LV �r`�U�g<U a V c `L ¡E a g<z
fT`L^_`�fT`LQveL\kõLÈ�¼$À " G9:Ñ��\kõLÈ�¼$À�5!�@eLgPp a ^ }Lc sTQv\]\ a ^ aTn `�eL\kõLÈ�¼$À�o7�6E�fT`SQ
�&USQSf c `LQ a \ c]nLaTn fT`L^_WS\]eSp aAa USQÉQS`�eLy�eLVXf c p aTnLa : - eLVX`�WS`LV_eS£�p$eLQSg c]~ Q0E
g<e c QSp�eLQSp a
a \]RLUSQ a �&`LVX^ a�n eBg 1;c p�fTYSe aTn ` n eÉWSVX`Lp$eLfTf c]~ QbE�WS`LV a Q a \]`LRJz a�a \]`LgAõLÈ�¼$ÀLâ;o � Z
okG_eLQi\]`LgAº
ÖëÀI¿XðbÀI¾
äLâ n em\]z]QSe a :



�!`L\ a ^_eLQSp$e eL\ùUSg<` n eL\ìõLÈ�¼$À - ��' 5!K eLg ¢TQ c fT` W a V a \ a g
eLg<WSeLf c � c f a f c `LQSeLg������!� a fTp$U a \]eLg9:���g<p$e�eLg�\]\ a ^ aTn `�eL\2õLÈ�¼$ÀA� � E6`/õLÈ�¼$À n e
fT`LQSeL£ c]~ QÏeLQÏf aTn eLQ a : �2Q¯¼�¾TÇbäLÀIÓ eLgÑUSQ a `L� c f c Q aÄn eúg 1;c p$fTYSe aTn ` n e
f c VXfTU c p$`
� a �Ff c VXfTU c p$`Ä|SUSeÄp a ^ }Lc sTQ÷eLg±RLeLQSeLV a \]^_eLQSp$eÄUSg aTnLa W a V a |SUSeÄ\]`Lg
f a VXV c eLVXg n e c QSp�eLVXf a ^ }Lc ` n eí\ a VXR aªnLc g<p a QSf c]a �r�3u��Ng< �gqeµl c QSfTUS\]eLQífT`LQí\ a g
VXe n eLg@�
���2���Å\]`Lf a \]eLg n eÂ\]`Lg@f a VXV c eLVXg n e c QSp$eLVXf a ^ }Lc `Â\]`Lf a \¸�r�0���Ng9:·�6\
WSVX` } \]eL^ a eLQ�eL\�Q c lSeL\ n e.VXUSp a eLg�|SUSe.\]`Lg�eLQS\ a fTeLg��!���2���ÎW a g a Q n ` n e.U�Q
�3u�� nLc VXeLfTp a ^_eLQSp�e a USQÛg c p c ` n eÛfT\ c eLQSp$ePQ�`PWSeLVX^ c p$eP|SUSeÛ\ a�c QS�$`LVX^ a f c]~ Q n e
eLVXVX`LV.ZËeLg<p a p$USg n eL\i� - �Ð\]\]eLRLUSe a \m�3u�� a p$V a lSsTg n eµ\]`Lg³º
ÖëÀI¿XðbÀI¾
äLâ n e
g<eLfTf c]~ Q@Z´\]z]QSe a :Ð��g�zk|SUSeÙeL\_õLÈ�¼$À²� � eLQ�eL\ - ��'ÏVXeLg<USeL\]lSeÙ^�USZ }Lc eLQ@eS\
WSVX` } \]eL^ a E9Z a |SUSeB\]`Lg�º
ÖëÀI¿XðbÀI¾
äLâ n e¸VXUSp a W a g a Q a p$V a lSsTg n eB\ a V1e n �0����g c Q
Q c QSRL¢TQ/f a ^ }Lc `
:±' a ZvUSQ/fT`LQSp$eL` n e=eLVXVX`LVAZvUSQ/f a Q a \ n e=fT`L^{USQ c f a f c `LQSeLg
VX` n e aTn `�W a V a WSeLVX^ c p c V a fTfTeLg<` nLc VXeLfTp$` a \ a � - � n eLQSp$VX` n eL\�õLÈ�¼$À�� � :
�7eL\]fT`LV nLc]a EÂfT`L^_` ()eL\]\]fT`LVXe
EÂVXeLWSVXeLg<eLQSp a Q n ` g<`L\ a ^_eLQSp$e �0���Ng9E n eLy a VX`LQ
fT`LVXVXeLfTp a ^_eLQSp$em\ a�n eL� c Q c f c]~ Q n emeLg<p a �&USQSf c]~ QieLQi^ a QS`Lg n em���2�!�+:

�2Q a fT`L^_W a V a f c]~ Q n eç\]`Lg¶õLÈ�¼$ÀLâ n e º
ÖëÀI¿XðbÀI¾
äLâÏ�!�7�N� � Zóg<USg
fT`LQSp$V a W a VXp$eLg n e=g<¢TWLeLV�eLg<|SUSeL^ a �7�ÑeLg²^_`Lg<p$V aTnLa eLQ/\ a � aT} \ a �3�3�+:Ë��Q=\ a

p aT} \ a E�\ a gÑ�&USQSf c `LQSeLg n eÏ\]`Lg÷õLÈ�¼$ÀLâ n eÊ��WSUSQSp aTn `LVÂ�!�7�)� � gq`LQÊ\ c g<p aTnLa g
WSV c ^_eLVX`?' � E�'_G�Z�'���fT`LVXVXeLg<WS`LQ n eLQ[eL£ a fTp a ^_eLQSp$e a \ a g��&USQSf c `LQSeLg�� � E��kG�Z
�7�6:4�7�?eLg_VXeLg<eSVXl aTn `[W a V a �&USQSf c `LQSeLg{�$USp$U�V a g9:4��QmeL\!hIV1e a n e�õSÈ�¼$À - ��'_ET���
QS`¸p c eLQSe¸fT`LQSp$V a W a VXp$eBeL£ a fTp a eLQAeL\�^_USQ n ` - ��'��!�7�)� � �!g c QAeS^ }Sa VXRL`
EJ*qGieLQ
\ a fT`LQSp$V a W a VXp$e[* � EFZ?g c �{G{Z?o7��g<e[lSUSeL\]lSeLQifT`L^_WS\]eLp a ^_eLQSp$e[eLg<p a Q nLa V c]dIaTn `Lg9E
g<eLVXhIQi\ a g_fT`LQSp$V a W a VXp$eLg n em\]`Lg�õLÈ�¼$ÀLâ - ��'��
�7�N� � o��¥�r5
�9 NZ[� � �]5!K9 ¡:



ª+Rc}]vMRª+Rc}]vMRª+Rc}]vMRª+Rc}]vMR<>�>�>¾V>�>�>¾V>�>�>¾V>�>�>¾VK��dO�#Ø]RcPSRwkcJMxcf[\]Z��dO�#Ø]RcPSRwkcJMxcf[\]Z��dO�#Ø]RcPSRwkcJMxcf[\]Z��dO�#Ø]RcPSRwkcJMxcf[\]Z9Ý�ß½à½áwâ]à]ãcäÝ�ß½à½áwâ]à]ãcäÝ�ß½à½áwâ]à]ãcäÝ�ß½à½áwâ]à]ãcä�©¦ª+©©¦ª+©©¦ª+©©¦ª+©877 77-Tó{?=+ªTó{?=+ªTó{?=+ªTó{?=+ª

Esquema Bytes Puntero Camino de Bytes Overhead 
STS-1 H1 H2 H3 H4 J1, B3, C2, G1, F2, H4, Z3,  Z4, Z5 (N1) 
BVT V1 V2 V3 V4 V5, J2, Z6 (N2), Z7 (K4)   

GJ: �
: �m� ` n `m(�\]`S|SUFe a�n `mZ " \]`Sp a Q�p�ei���GJ: �
: �m� ` n `m(�\]`S|SUFe a�n `mZ " \]`Sp a Q�p�ei���GJ: �
: �m� ` n `m(�\]`S|SUFe a�n `mZ " \]`Sp a Q�p�ei���GJ: �
: �m� ` n `m(�\]`S|SUFe a�n `mZ " \]`Sp a Q�p�ei���

 �2QBVXhIW c]n `ÉeLQSp�eLQ nLc ^ c eLQSp$` n eÉ\]`Lg[�7V c�} USp a V c `Lg[� c VXp$U a \]eLg[QS`ÉeLgm�&hëf c \ n e
\]`LRLV a V<:Ï� c Q c eLQ n ` c QL^_e nLc]a p a ^�eLQSp$e n eLg<WSU�sTg n e´\ a QSUSeLl a p$eLV1^ c QS`L\]`LRLz avn e
�!�7�N� � eLQàg<z/^ c gq^�`
E�eL\/lS`Lf aT} US\ a V c ` n eÍ\]`LgÊ�7�7gÊQS`ÍeLg<p aúa RLVXeLR aTn `
�&hIf c \]^_eLQSp$e
: � c Q eL^ }La VXRL`
Eµ\]`Lg �7�7g ^ a QSp c eLQSeLQ USQ a fT`LQSg c]n eLV a f c]~ Q
c ^_WS`LVXp a QSp$e n e \ a fT`L^_W a p c]}Lc \ c]nLaTn �!������� fT`LQû\]`LgøeLQS\ a fFeLg nLc R c p a \]eLg
eL£ c g<p$eLQSp�eLg9:

� n eS^_hIg n e�\]`Lg ^ a WSeS`Lg �7�kES�!���2��� n eS� c Q�e n `Lg nLc �$eLVXeLQSp$eLg�^_` n `Lg n e
`LWSeLV a f c]~ Qi�7�k: ��g<p$`Lg{g<`LQi\]\ a ^ aTn `Lg_^_` n ` } \]`L|SUSe aTn `mZ[^_` n `m�&\]`Lp a QSp$e
:

� a �&`LVX^ a ^_hIg[�&hIf c \ n e�eLQSp�eLQ n eLV�\]`Lg n `Lg[eSg?VXeLfT`LV nLa V_|SUSe
E n eLQSp�VX` n e
USQÛeLg<|SUSeL^ a �!���N� � E
USQ a � - �ÚWSUSe n eP�&\]`Lp a ViZ�fT`L^_eLQ dIa Vif a g c eLQÛfTU a \]|SU c eLV
WSUSQSp$` n eLQSp$VX` n eÛ\ a � a VXR a ¢Tp c \��!�7�N� � E
eS£�fTeLWSp$`ÛeLQ²\ a gBfT`L\]US^�Q a gB���7'_:@�
\
l a \]`LV n e�\]`LgÎõLÈ�¼$ÀLâ n e���WSUSQSp aTn `LVÙ' � Z÷'_G c Q nLc f a eLg<p a WL`Lg c f c]~ Q
�?g c Q
eL^ }La VXRL`
E;p a ^ }Lc sTQÂeLgÙWS`Lg c]} \]e } \]`L|SUSe a VP\ a WS`Lg c f c]~ QÂ� - �ÄW a V a fT`L^_eLQ dIa V
g c eL^_WSVXeveLQ=\ a � c \ a � ENfT`L\]US^_Q a � n eL\�eLg<|SUSeL^ a �!���N� � :Î��Q=eLg<p$evf a g<`
E�eL\
l a \]`LV n e´\]`Lg/��WSUSQSp a�n `LVXeLg/' � Z´'�G.eLg.g c eL^_WSVXeÙK6GJG/WS`LV�g<U�WSUSeLg<p$`
E�^ a g
p$V aT}La y]` n eÛõ£� »&»XÀI¿ n e } e¥g<eLV{YSeLfTYS`¥eLQ�\ a gA� a VXR a gA¢Tp c \]eLgAW a V aBa g<eLRLUSV a V�|SUSe
\ a � - ��g c eL^_WSVXemfT`L^ c eLQ dIa eLQieLg<p a WS`Lg c f c]~ Qb:



��e�\ a ^ c g<^ a �&`LVX^ a gqe n e } eÉY a fTeLV_fT`LQÉ\]`Lg?�7�7g9:Û�0`Lg?�7�7g[�&\]`Lp a QSp$eLg
^ c Q c ^ c]dIa Q@eL\kV1eLp$V a g<`ÙZ´eL\kp a ^ a � ` n e´õ£� »$»xÀI¿¸QSeLf�eLg a V c `Lg.W a V a f a VXR a VÉ\]`Lg
�7�7g[Y a f c]a�aTn eLQSp$VX` n eÉUSQ a � a VXR a ¢Tp c \��!���)� � : - eLVX`ÉeL\6^_` n ` } \�`L|SUSe aTn `ÉeLg
` } l c]a ^_eLQSp$e a p$V a fTp c lS`àWS`LVËg c ^_WS\ c f c]nLaTn ZÍ^_eLQS`Lg a fTp c l c]nLaTnÅc QSp$eLQSg aÏn eS\
WSVX`LfTeLg aTn `LV<:´��\7p$VXUSfT`PeLgÉY a fTeLVieL\7^_` n ` } \]`L|SUSe aTn `P�&hIf c \ n e c ^_WS\]eL^_eLQSp a V&�
eLg<p$`?QS`?Y a VXeLg<US\]p aTn `�g<eLVMeL\0f a g<`
:m(N\]`J|SUSe a VMfT`Lg a g�p a \]eLg�fF`L^_`?���N� � g�Y a f c]a
aTn eLQSp$VX` n e USQ a WS`Sg c f c]~ Q � c y aàn eLQSp$VX` n e USQ �7� � : K¯Y a WSVX` }LaTn `·g<eLV
eL£�p$VXeS^ aTnLa ^�eLQSp$e nLc �&z�f c \&E n e }Lc]n `[WSV c QSf c W a \r^_eLQSp$e a \ a g{l a V c]a f c `LQLeLg n e[p c eL^_WS`
eLQ[\ a y]eLV a VX|SUSz a4nLc R c p a \ n e���×¡¾T¿X¿XÔ&ÀI¿I: - `LV a YL`LV a E�eLg�g<US� c f c eLQSp$e?g<e � a \ a VM|SUSe?eL\
^_` n `Ù�7� } \]`L|SUSe aTn `ÙQS`ÙeLg<p a g<`LWS`LVXp aTn `Ë� nLc g<WS`LQ c]} \]eL  a fTp$U a \]^�eLQSp$eÙeLQ@\]`Lg
eLg<p$hIQ nLa VXeLg=�
���2���kE a USQS|SUSeÚfT`LQSp c QSU a eLQ´g<eLV n eL� c Q c�n `
:Ã��QÚeL\_^_` n `Ú�7�
} \]`L|SUSe aTn `
EbeL\7õLÈ�¼$À n e²��WSUSQSp aTn `LV �7�PQS`¥eLg¸USg aTn `²WS`LVX|SUSe²\ a U }Lc f a f c]~ Q n e
� a VXR a ¢Tp c \
�7�vQS`[WSUSe n em^_`LlSeLVXg<e
:

-ba V a Y a fTeLV�\ a gAfF`Lg a g¸^_hIgAfT`L^_WS\]eLy a g9E0y]USQSp&`¥fT`LQ�\r`LgAp c WS`Lg n e¥^ a WSeL`
�7�Ðg c ^_WS\]eLg´�rWS`LVÉeLy]eS^_WS\]`Ù�7� � : K9 ¡E7\ a/n `LfTUS^_eLQSp a f c]~ Q��!���2��� n eL� c Q�eÙp$V1eLg
�&`LVX^ a g nLc �&eLVXeLQSp�eLg/eSQÙ\ a g/|SUSe´f aTnLa p c WS`Ú�7�ÊWSUSe n e´gqeLV�^ a W�e aTn `´eLQÙ\]`Lg
�7�7��g n e�USQ a � - � n eLQSp$VX` n e�USQÉeLg<|SUSeS^ a �!�7�N� � :���g<p a g�g<`LQ a g c QSfTV ~ Q c f a E
g c QSfTV ~ Q c f a fT`LQmVXeL\ a f cr~ Q a�}Lc p$g9ETZ[g c QSfTV ~ Q c f a fT`LQiVXeL\ a f c]~ Q a õLÈ�¼$ÀLâI:

� a g¥p$VXeLg¥�&`LVX^ a g¥g<`LQ nLc g<p c QSRLU c]nLa g¥WS`LV c ^�WS`LVXp a QSp$eLg¥fT`LQSg c]n eLV a f c `LQSeLg
n e�^ a Q�eLy]` n e�p c eL^_WS`
E!fT`L^_`�g<e�WSUSe n e c QS�$eLV c V{WS`LV{g<USg n eLg c RLQ a f c `LQSeLg9: - `LV
a YS`LV a E�p$` n `B\]`É|SUSeBg�eBQSeLfTeLg c p a eLQSp$eLQ n eLV�eLgm|SUSeBf aTnLa USQ a p c eLQSe } eLQSeS� c f c `Lg
eLg<WSeLfTz]� c fT`Lg_W a V a \]`Lg c ^_WS\]eL^_eLQSp aTn `LVXeLg_Z[fT\ c eLQSp$eLg_WS`LV c RLU a \&:



�0`Lg{^_` n `Lg{W a V a } \]`J|SUSe a V2g<`LQ a p$V a fTp c lS`Lg9E�WSeLVX`[f a VX`Lg{Z?Q c QSRL¢TQ[^_` n `
�&\]`Lp a QSp$e¸eLg a fTp$U a \]^_eSQSp$e¸eL\
^_hIg4�&hIf c \&EJeLg<p�eA^_` n `¸Y a fTeA^_hIg nSc �&z�f c \�eLQSfT`LQSp$V a V
fT`LQSp$eLQ c]n `Lg n eÐ� a VXR a ¢Tp c \��7�kE[p a \]eLgÎfT`J^_`Ð���N�FH9g9: ��\�^_` n `Ð�&\]`Lp a QSp$e
g c QSfTV ~ Q c fT`ÊfT`LQÐVXeL\ a f c]~ Q a õLÈ�¼$ÀSâÚY a fTeÐ^_hIg³�&hIf c \�eLQSfT`LQSp$V a Vª���N�FHJg³eSQ
fTU a \]|SU c eLV;W a VXp$e
ELeLQ�fFU a \]|SU c eLV;^_`L^_eLQSp$`
ELWSeLVX`AeLg4eL\
^_hIg n eS^ a Q nLa QSp$e n eLg n e
USQ=WSUSQSp$` n evl c g<p aPn ev^ a QSeLy]` n evp c eS^_WS`vWS`LVX|SUSevf aTnLa ���N� � �7� � : K n e } e
eL^_WSe dIa V�USQÙeLg<|SUSeS^ a eL£ a fTp a ^_eLQSp$e a \�^ c g<^_`´p c eL^_WS`
:Ï��\�^{` n `´�&\]`Lp a QSp$e
g c QSfTV ~ Q c fT`ÙfT`LQ@VXeL\ a f c]~ Q a=}Lc p$g.eLg.USQ@WS`LfT`Ù^_eLQS`Lg n eL^ a Q nLa Q�p$e n eLg n eÙeS\
WSUSQSp$` n eÂl c g<p a´n e�^ a QSeLy]` n eÂp c eL^_WS`ÂWS`LVX|SUSeÂf aTnLa ���N� � n eLQSp$VX` n eÂUSQ
�7� � : KÂWSUSe n e�eS^_WSe dëa V¥USQÚeLg<|SUSeS^ a eLQ nLc �&eLV1eLQSp$eLg c QSgqp a QSp$eLg9:Å��\{eL|SU c WS`
g c QSfTV ~ Q c fT`PfT`LQÛVXeL\ a f cr~ Q a�}Lc p$g9E�g c QÛeS^ }La V1RL`
E�QSeLfTeLg c p a ^_hIg�õ£� »$»xÀI¿<â |SUSeÛeL\
eL|SU c WS`?g c QSfTV ~ Q c fT`?fF`JQ[VXeL\ a f c]~ Q a õLÈ�¼$ÀLâ�W a V a ^ a QSeLy a VM\ a g nLc �&eLVXeSQSf c]a g�eLQ[\]`Lg
p c eL^_WS`Lg n em\]\]eLR aTnLa�n emeLg<|SUSeL^ a g9:

��eLQSeLV a \]^_eLQSp�e
E
eL\)eL|SU c WS`��!���2���ª^_hIg?fT`L^_¢TQÉW a V a eL\)p$V a QSg<WS`LVxp$e��7�
n e } eLVXz a g<eLV�eL|SU c WS`m���=�&\]`Lp a QSp$emg c QSfTV ~ Q c fT`[fT`LQiVXeL\ a f c]~ Q a õLÈ�¼$ÀLâI:



@j"@j"@j"@j" ¬N®_�4��­³¬N���4�;��®_�4�$A��_�����;� �Â­_���|� � ®�¬¬N®_�4��­³¬N���4�;��®_�4�$A��_�����;� �Â­_���|� � ®�¬¬N®_�4��­³¬N���4�;��®_�4�$A��_�����;� �Â­_���|� � ®�¬¬N®_�4��­³¬N���4�;��®_�4�$A��_�����;� �Â­_���|� � ®�¬
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 � a WSVXeLg<eLQSf c]aÄn e a WSUSQSp aTn `LVXeLg�eLQÏ\ a gqeLfTf c]~ Q n eúg<` } VXeLf a V1R aÄn e
�!���2���vZ�g<USg{p$V c�} USp�`Lg{l c VXp$U a \]eLg{�&USe c QSp$VX` n USf c]n ` } V1eLlSeL^�eLQSp$e[eSQmeL\!f a W c p$US\]`
a QSp$eLV c `LV<:B�!e¸Y c]d ` a \]RJUSQ a ^_eLQSf c]~ Q n e¸\ a g nLc �&eLV1eLQSf c]a gieLQA\ a � a g�e n eL\�VXeL\]`Ly�Z
eL\0^_`Ll c ^ c eLQSp$` c VXVXeLRLU�\ a V��ry�Ô&¼$¼$ÀI¿O ¡E�WSeLVX`[eL\0f a W c p$US\]`?QS` c QSfT\]USz a USQ a eL£�WS\]`LV a f c]~ Q
WSVX`L�&USQ nLaÉn e¥\]`Lg¸p c eS^�WS`Lg¸ZÛ\ a g c QSfTVX`LQ c]dIa f c]~ Q¥�!���2���k:=��g<p$e¥f a W c p$US\]`²eLg¸eL\
\]USR a V aTn eLfTU aTn `ÃW a V aÐc QSlSeLg<p c R a VíeLg<p a f a V a fTp$eLVXz]g<p c f a ^_hIg nLc g<p c QSp c l aÐn e
�!���2���k:�� a QSeLfTeLg c]nSaTnÉn e a WSUSQSp aTn `LVXeLg[f�`LQB\ a f a VXR a QSeLfTeLg a V c]a eLQB�
���2���
eLg<p a VXeL\ a f c `LQ aTnLa±a \ a g nLc �&eSVXeLQSf c]a gµeLQ³p c eL^_WS`Å�r` c QSp�eLVXf a ^ }Lc�aT} \]eL^_eLQSp�e
E
c QS�&`LVX^ a f c]~ Q n emVXeL\]`Ly] NeLQi\ a g_VXe n eLg nLc R c p a \]eLg_^_` n eLVXQ a g9:

- USe n eÛgqeLV4USQ a g<`LVXWSV1eLg a W a V a ^_USfTYS`LgB|SUSeÛ\ a g c QSfTVX`LQ c]dIa f c]~ Q n eÛVXe n

eLg c ^_WS`LVXp a QSp$eÄeLQ÷VXe n eLg n eÄ\]z]QSe a g±WSV c l aTnLa g9EmeLQ n `LQ n eÄ�!���2���ÁeLg±eL\
fT`LV aTdI~ QbE�WS`LV/g<USWSUSeLg<p$`
:ç�4USfTY a g�`LVXR a Q crdIa f c `LQSeLg n eLg<WS\ c eLR a QµZJ%�`ËV1eLQSp a Q
\]z]QSe a gÎWSV c l aTnLa gÎfT`LQ ��×¡¾T¿X¿XÔ&ÀI¿´ZÐQSUSQSf a Y a QÄfT`LQSg c]n eLV aTn `ÐeL\ a g<USQSp$` n e
g c QSfTVX`LQ c]dIa f c]~ Q n e?VXe n `?\ ainLc g<p$V c]} USf c]~ Q n e[\ a4c QS�&`LVX^ a f c]~ Q n e?p c eL^_WS`¥�r`?g<`J\]`
§ eL\
VXeL\]`Ly]¨kW a V a ^_USfTY a g< NeLQSp$VXem\ a g_^_USfTY a g_W c e dIa g n eL\
eL|SU c WS`���×ñ¾T¿X¿XÔ&ÀI¿I:

��USQ a g<z&E7\ a VXe n W a VxeLfTeÙfT`LVXVXeLV }Lc eLQ@WS`LVÉUSQ@QS¢T^_eLVX` c Q n eL� c Q c�n ` n e
n z a g9:v��p$V a g¸`LVXR a Q c]dqa f c `LQSeLg¸Y a Q a RLVXeLR aTn `ÛUSQ a g¸fTU a QSp a g¸W c e dIa g n e²eL|SU c WS`
��×¡¾T¿X¿XÔ&ÀI¿ a USQ a VXe n Z a �&USQSf c `LQ a Q n `PZ�V1eSWSeLQSp c Q a ^_eLQSp$ePY a QÛeS£9WSeLV c ^_eLQSp aTn `
WSVX` } \]eL^ a g_|SUSem\ a `LVXR a Q c]dIa f c]~ QiQSUSQSf a Y a eJQSfT`LQSp$V aTn ` a QSp$eLg9:



�2g<U a \]^_eLQSp$e n eLg<WSUSs�g n eP^�USfTYS`PV a g<f a VXg<eP\ a f aT} e dIa Z�eLQSfT`LRLeLVi\]`Lg
YS`L^ } VX`Lg9ELp$sTVX^ c QS`Lg4fT`L^_` § \]`L`LWSg n eAp c eL^_W�`L¨�Z § Q c lSeL\ c QSfT`LVXVXeLfTp$`L¨�eL^_W c e dIa Q
a=aT} V c VXg<eÙf a ^ c QS`@eLQ�\]`Lg.VXeLWS`LVXp$eLg n e@\]`Lg.eL£�WSeLVXp$`Lg�eLQ@\ a g c p$U a f c]~ Qb:Ð� c Q
eL^ }La VXRL`
E_USQË^_`S^_eSQSp$`±^ a gªp a V n e
E_eLQí`Lp$V a `LVXR a Q c]dIa f c]~ QËfF`LQË\ a ^ c g<^ a

f a QSp c]nLaTnÏn eÏeLQS\ a fTeLg n e ��×¡¾T¿X¿XÔ&ÀI¿IE�p a \]eJgÑWSVX` } \]eL^ a gÑQS`úg<eÏeLQSfTUSeLQSp$V a Q
y a ^ a g9:A¤Ot�USs�eLg<p a W a g a Q n ` a |SUSz]¦

�N\ a V a ^_eLQSp$e
E0eLQ�eLg<p a g c p$U a f c]~ Q�Y a Z²^_hIg n e�\]`¥|SUSe¥g<e¥lSe
:�¤Ot�USe�Y a Z
a fTeLVXf a.n evUSQ a VXe nvn e�\]z]QSe a WSV c l aTnLa |SU�evY a fTe�eL\;^ a Q�eLy]` n eL\�p c eL^_WS`�p a Q
fTV c p c fT`
E
^ c eLQSp$V a gB|SUSeÛ`Lp$V a QS`Ûp c eLQSeÛQSeLfTeLg c]nLaTnÛn eÛWSVXeL`LfTUSW a VXg<e a fTeLVXf a�n eL\
p c eL^_WS`L¦ª�7` n ` n eLWSeLQ n e n em\]`m|SUSem\ a VXe n eLg<p$emp$V a p a Q n ` n emfTUS^_WS\ c V<:

�2QÚeLQSp$eLQ nLc ^ c eLQSp$`�lSeLV nLaTn eLV a ^_eLQSp$e�fT`L^�WS\]eLp$` n e�\]`LgvVXeL|SU c g c p$`Lg n e
p c eL^_WS` n e¥\ a VXe n WS`LV W a VXp$e n e¥^_USfTYS`²WSeLVXg<`LQ a \ n e¥p$eL\]eLfT`L^_USQ c f a f c `LQSeLgAeLg
f a g c p a Q´fT`L^_¢TQ´fT`L^{`ÚUSQ´eLQSp$eLQ nLc ^ c eLQSp$`´lSeLV nLaTn eLV a ^�eLQSp$eÚfT`S^_WS\]eLp$` WS`LV
W a VXp$e n e ^_USfTYS`Lg eL\]eLfTp$V c f c g<p a g c QSg<p a \ a Q n ` eL\ f aF} \]e aTn ` n e
p$eL\]eLfT`L^_USQ c f a f c `LQSeLg�eLQ�USQ�e nLc � c f c `
:/� a g�eL\]eLfTp$V c f c g<p a gAg aT} eLQ�|SUSe a ^_eLQS`Sg
|SUSevUSQ a \ a ^ } V1e n e=fT` } VXe QS¢T^_eLVX`=�@g<e a�c QSg<p a \ aTn ` n eLg n e=\ a fT`LQSg<`L\ a�n e
fT`L^_USQ c f a f c `LQSeLg a USQ a p$U } eLVXz a n e a RLU a U¯`Lp$V a p c eLVXV a aTn eLfTU aTnLa E�\ a
nLc g<p$V c]} USf c]~ Q n eL\0f aT} \]e aTn `�eLQ[eL\be nLc � c f c `�Q�`��&USQSf c `LQ a V aiaTn eLfTU aTnSa ^_eLQSp$e
:[� c Q
eL^ }La VXRL`
ESUSQ a eL£�WS\ c f a f c]~ Q?fT`L^_WS\]eLp a e c QSp&U c p c l ain e�WS`LVX|SUSe�g<e n e } eLVXz a Y a fTeLV
eLg<p$` eLg<p$h V a V a g l�eLfTeLg nSc g<WS`LQ c]} \]e n e W a VXp$e n e \]`Lg eL\]eLfTp$V c f c g<p a g
c QSlS`L\]USfTV aTn `Lg9: ��g<p$`ÁQS`øeLg W a V a g<U } eLg<p c ^ a VÊ\ a eL£�WSeLV c eLQ�f c]aùn eø\]`Lg
c QSg<p a \ aTn `LVXeLg n eL\Nf aT} \]e aTn `
E!|SUSe�eLg�fT`LQSg c]n eLV aT} \]e�Z¥^_hIg�|SUSe aTn eLfTU aTnLa W a V a

\ a p a VXe a :?�4hIg a WSVX`LW craTnLa ^_eLQSp$e
E�eL\bWSUSQSp$`�eSg |SUSe�eL\0^ a QSeLy]` n eL\bp c eL^_WS`�eLQ?\ a

VXe n ETfT`L^_`m\ a p c eLVXV a�aFn eLfTU aTnLa ETV a V a lSe d g<emlSUSeL\]lSemUSQ a g<USQSp$`mp a QifTVXz]p c fT`
:



�/WSVX`LW ~ g c p$`�ETWL`LQSeLVX\]e[p c eLVXV a�a USQ a fT`LQSg�`L\ a n emfT`L^_USQ c f a f c `LQSeLg_WLVX`LlSeLe
USQmf a ^ c QS` n e[V1eLRLVXeLgq`
EFW a V a \ a g{g<e � a \]eLg{QL`LVX^ a \]eLg n e[fT`LVXV c eLQSp�e nLc VXeLfTp a EF|SUSe
n e±`Lp$V a �&`LVX^ a fT`LQSg<p$VXU c VXhIQËVXhIW c]nLa ^_eLQSp�eËUSQ a f a VXR a QSeLp a eLQ±eL\?f aT} \]e±Z
WSVXeLlSeLQ n VXhIQí\]`LgÚ^_` n eLg<p$`LgÚlS`L\]p a y]eLgÚUSg aTn `LgÚW a V a ^ a Q nLa V.g<e � a \]eLgÚWS`LV.eL\
f aT} \]e aTn `
:

��e }Lc]n ` a |SUSeª\ a g c Q�fTVX`LQ c]dIa f c]~ Q n eªVXe n ZÂ\ aÙnLc g<p$V c]} USf c]~ Q n e�VXeL\]`Ly
RLeLQSeLV a \]^_eLQSp$eÎy]U�eLR a Q±USQ±RLV a Q±W a WSeL\�eLQÎ\ a gÂVXe n eLg n eÎ\]z]QSe a WSV c l aTnLa E{Z
�!���2���ìeLQÑW a VXp c fTUS\ a V<E a |SUSzBg<e c QSp�eLQSp a V a WSV c ^_eLVX`�eLQ³p$sTVX^ c Q�`Lgµg c ^_WS\]eLg
eL£�WS\ c f a V�eL£ a fTp a ^_eLQSp�e�\]`�|SUSe?USQ?VXeL\]`Ly n e�V1e n eSg<p a Y a f c eLQ n `
:?�v\]`�\ a VXRL` n eL\
WSVX`LfTeLg<`
EL\ a g4fF`LQS� c RLUSV a f c `LQSeLg4eLQ�\ a g4|SUSeA\ amnLc g<p$V c]} USf c]~ Q n eAV1eL\]`LyÛg<eAlSUSeL\]l�e
fTVXz]p c f a g<eLVXhIQieL£ a ^ c Q aTnLa g_eLQ n eLp a \]\]e
:

�N`LQSg c]n eLVXe n `LgªVXe n eSg n e±\]z]QSe a WSV c l aTnLa �7f a VXV c eLV<:û��\?eLy]eS^_WS\]`±eLg
g c ^_WS\]e�WSeLVX`�p c eLQSe�p$` n `Lgv\]`Lg c QLRLVXe nLc eLQSp$eSgvQSeLfTeLg a V c `LgvW a V a eLQSp$eLQ n eLV¥\]`Lg
VXeL|SU c g c p$`Lg n eL\b^ a QSeLy�` n eL\bp c eL^_WS` n e�USQ a VXe n :?� a WSV c ^_eLV a VXe n eLg ^_`Lg<p$V aTnLa

eLQi\ a � c RLUSV a G9G9:

� a VXe n ��×¡¾T¿X¿XÔ&ÀI¿�eLQ¸\ a � c RLUSV a GJGmfT`LQSg c g<p$e n eBp$V1eLgmeLQS\ a fTeLgm��� � WSUSQSp$`
a WSUSQSp$`�fT`LQSeLfTp a Q n `�p$VXeLg�g c p c `Lg n e�USQ a `LV1R a Q c]dIa f c]~ Q�eLQ�VXe n :P��\NeL|SU c WS` n e
WSVXeL^ c g a g n eL\;fT\ c eLQSp$eÂ�r� - ��  a \;� c Q a \ n eL\�eLQS\ a fTe��k� � eLQvf aTnLa f a g<`�eLgPUSQ
^_US\]p c p$V a QSg<^ c g<`LV÷��� � �r`¯g<`L\]` § ^_U�£�¨I  |SUSe¯USgqU a \]^_eLQSp�eùfT`L^ }Lc Q a \ a g
eLQSp$V aTnLa g n e´G<�/WSUSeLV1p$`Lg����N�FH/Z.\ a g�^_US\]p c p$V a QSg<^ c p$e a \��k� � g a \ c eLQSp$e
: - `LV
g<USWSUSeLg<p$`
E n eLgq^_US\]p c p$V a QSg<^ c p c VAp$`L^ a eL\�\]USR a V n eL\�`Lp$VX`veS£�p$VXeS^_` n eL\MeLQS\ a fTe
:
�N`LQ¸eL\6WSVX`LW ~ g c p$` n eBg c ^_WS\ c � c f a V<E9\ a gmeLQSp$V aTnLa gmZÉg a \ c]nLa g n eB�J��o } WSgmQS`Bg<`LQ
^_`Lg<p$V aTnLa g_eLQi\ a � c RLUSV a :



IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/ghgghgghgghgCBÀf]R>^_Z]\[©¦JM�#Ø]vMZBÀf]R>^_Z]\[©¦JM�#Ø]vMZBÀf]R>^_Z]\[©¦JM�#Ø]vMZBÀf]R>^_Z]\[©¦JM�#Ø]vMZEDGFcãSáSá
HMà½áDGFcãSáSá
HMà½áDGFcãSáSá
HMà½áDGFcãSáSá
HMà½á

� c eLQSp$V a g[\ a VXe n fT`LQSg c g<p a�n eÉUSQ a g<eLV c e n eBeLQS\ a fTeLg[WSUSQSp$` a WSUSQSp&`
E�QS`
Y a Z�QSeLfTeLg c]nLaTn?n e nLc gqp$V c]} USf c]~ Q n e?VXeL\]`Ly0eLQSp$VXe?\]`Lg nLc �&eLVXeLQSp$eLg nLc gqWS`Lg c p c lS`Lg n e
VXe n W a V a g c QSfTVX`LQ c]dIa V³\ a VXe n : �0`LgúeLQS\ a fTeLgúWSUSQSp$` a WSUSQSp&` eLQÌeLg<p a

fT`LQS� c RLUSV a f c]~ Q²WSUSe n eSQ²�&hIf c \]^_eLQSp$eÛUSp c \ c]dIa V4f c fT\]`Lg n eÛp c eL^_WS`ÛZPVXeLfTUSWSeLV a f c `LQ
n emVXeL\]`Ly n em\]`Lg nLa p$`Lg{VXeLf c]}Lc]n `Lg9:

- V c ^_eLVX`
E�eLg c ^_WS`LVXp a QSp$e nLa VXg<eçfTUSeLQSp a |SUSeçp$` n `Lg¯\]`Lg¯eLQS\ a fTeLg
nLc R c p a \]eLg9E c QSfT\]USZJeLQ n `�\]`LgAeLQS\ a fTeLg n e¥� c]} V a �!���2���kE0fT`LQSg c g<p$eLQ n e n `LgAlSz a g98
p$V a QSg<^ c p c ViZPVXeLf c]}Sc V<:Ù��g<p$`Pg<e n e } e a \7YSeSfTYS`P|SUSeP\ a gÉg<e � a \]eLg nLc R c p a \]eLgÉQS`
g<`LQ¥fT`L^_`²\ a g¸g<e � a \]eLg a QShI\]`LR a g�:v��g¸^_hIgB�&hIf c \�eLQSl c]a V g<e � a \]eLg nLc R c p a \]eLg¸eLQ
USQ a �&`LVX^ a USQ c]nLc VXeLfTf c `LQ a \�g c ^_WS\]e.|SUSe c QSp$eLQSp a VmeLQSl c]a Vmg<e � a \]eLg nLc R c p a \]eLg�eLQ
USQ a �&`LVX^ a fT`L^_WS\]eLp a ^_eLQSp$e n ¢TWS\]eL£�E�eLQ a ^ }La g nSc VXeLfTf c `LQSeLg9E�f�`L^_`�g<e�Y a fTe
fT`LQ.\ a g¥g<e � a \]eLg a QShI\]`LR a gv�rp a \2fT`L^_`/USQ a VXVXeLRL\]`/eLQ.USQ�^ ~Tn eL^ n e.USQ aÛ- �
g c ^_WS\]eL ¡:

IKJ EGLNM$O'P
T-1 Mux C 

T-1 Mux D 

T-1 Mux E T-1 Mux F 

T-1 Mux A 

Sitio A Sitio B 

Sitio C 



��Q¸USQ¸�k� � E9eLg<p a g n `SgmlSz a gmg<`LQBWSVX`LlSeLz nLa g[WS`LV n `LgmW a VXeLgmeLQSVX`L\r\ aTn `Lg
n e a \ a ^ } VXe n e=fT` } V1e
ENUSQS`=W a V a p$V a QSg<^ c p c V²�rp$z]W c f a ^_eLQSp$e aT} VXeSl c]aTn `=�7u�  Z
USQS`mW a V a VXeLf c]}Lc V_�r	�u� ¡:

�NU a Q n `=USQ/^_US£@�k� � eLQSlSz a g<e � a \]eLg nLc R c p a \]eLg n e=USQvõ£�ë»$»xÀI¿IEN|SUSe=eLg
USg<U a \]^_eLQSp�e¥USQ a eLg<p$VXUSfTp$USV a fT`L^_WS\]eLp a `²^_hIgA\ a VXR a � � �9��õLÔ&¼$â_eLQ�eL\�f a g<` n e
USQ/�k� �  ¡ENp$`L^ a V�eL\Mp c eL^_WS` n e=\ a g<e � a \ n e=g a \ c]nLa QS`veLg²^_USfTYS`vWSVX` } \]eL^ a :
��g<p$`?g c RLQ c � c f a |SUSe[eL\!eL^ c g<`LVM` } l c]a ^�eLQSp$e[g aT} e n `LQ n e?W a V a USQ?õLÔ$¼�Z?eL^_W c e dIa

`Lp$VX`úWS`LVX|SUSeú\]`LgÄõLÔ&¼$âªg<`LQ a \ c ^_eLQSp aTn `LgÑeLQÏ�&`LVX^ a gqeLV c]a \ n eS\�õ£�ë»$»xÀI¿ a \
p$V a QSg<^ c g<`LV<:Ì��Q�eL\{�k� � EM\]`Lg � �9�íõLÔ&¼$â�eSQ�USQ a eLg<p$V1USfTp$USV a ��� � fT`L^_WS\]eLp a
n e } eLQàg<eLV±eLQSl c]aTn `LgÊ�6E H9H9H lSeLfTeLgÊWS`LVÎg<eLRLUSQ n `
E�` � �9�ùõLÔ&¼$âµeLQ � GqK
^ c fTVX`Lg<eLRLUSQ n `Lg9:Ù� } l c]a ^_eLQSp$e
E�eL\�VXeL\]`Ly7eLQ²eL\7^�US£.�k� � n e } eÛgqeLVif a W aTd¸n e
Y a fTeLV § p c f
�Fp a fT¨A^_hIgBVXhIW c]n `Û|SUSe � ^ c \]\ ~ Q n eÛlSeLfTeLgBWS`LV4g<eLRLUSQ n `@� � ^ c \]\ ~ Q
n eù^ c fTVX`Lg<eLRLUSQ n `Lg7� � gqeLRLUSQ n `ùfT`L^_W�\]eLp$`L µW a V a |SUSeùeLg<p�`ùg<eùY a R a
aTn eLfTU aTnLa ^_eLQ�p$e
:

��g<p$eÙQS`ÙeLg�eL\kWSVX` } \�eL^ a W a V a eL\keL|SU c WS`Ù�k� � E a �&`LVXp$USQ aTnLa ^�eSQSp$e£�MeL\
p$V a QSg<^ c g<`LV¥�k� � ^_eLV a ^_eLQSp$e�\]eSe�eL\{g c RLU c eLQSp$eÂõLÔ&¼�eLQÚeL\�õ£�ë»$»xÀë¿ n e�g a \ c]nLa :
�NU a Q n `ÉeLg[USQ�õLÔ&¼ §I� ¨SE�f c eLVXp$`ÉlS`J\]p a y]eÉeLg[WSULeLg<p$`ÉeLQBeL\�W a V n eÉg a \ c]nLa W a V a \ a

^ c p aTnÛn eL\ c QSp$eLVXl a \]` n eÛp c eL^_WS` n e�õLÔ&¼ n eÛH�: �9K�^ c fTVX`Lg<eLRLUSQ n `Lg��]\]\ a ^ aTn `ÛUSQ
§ f c fT\]` n e¥�&USQSf c]~ Q�K9HC,{¨I ¡:/�)U a Q n `¥eL\�õ£� »&»XÀI¿ n e�g a \ c]nLa fT`LQSp c eLQ�e¥USQ¥õLÔ&¼ § H9¨LE
Q c QSRL¢TQ�lS`J\]p a y]eAeLg4WSULeLg<p$`AeLQ�eL\
W a V n eAg a \ c]nLa W a V a eL\ c QSp$eLVXl a \r`¸fT`L^_WS\]eLp$` n e
õLÔ&¼ n emH6: �JK?^ c fTVX`Lg<eLRSUSQ n `Lg9:

��\bWSUSQSp$`AeLg |SUSe�eL\beL^ c g<`LV�g c eL^_WSVXe�g aT} e?fTU a Q n `�g<U?WSVX`LW c ` c QSp&eLVXl a \]`
n e?õLÔ&¼JfT`L^ c eLQ dIa Z[p$eLV1^ c Q a :



� c Q¥eS^ }La VXRL`
Eb\ a g c p$U a f c]~ Q¥eLg nLc �&eLVXeLQ�p$e¥eSQ¥eL\�W a V VXeLfTeLWSp$`LV<:/�2`²Y a Z
c QS�&`LVX^ a f c]~ Q[eL£�WS\]z]f c p a4n e c QSp$eLVXl a \]`?Z n e[p c eS^_WS` n e�õLÔ&¼9eLQSl c]aTnLa y�USQSp$`?fT`LQ[\]`Lg
nLa p$`Lg n eL\6p$V a QSg<^ c g<`LVkeLQ¸eL\6`Lp$VX`BeL£�p$VXeL^_` n eL\6W a VkVXeLfTeLWSp$`LV<:�� a eL\]eLfTp$V ~ Q c f a
n eL\�VXeLfTeLWSp$`LVv��� � n eLf c]n e n eLp$eSVX^ c Q a VvfTU a Q n `Îl aía lSeLV c � c f a VveL\�W a V n e
eLQSp$V aTnLa W a V a lSeLV;fTU a \
eLg4eL\
lS`L\]p a y]e
:¸� a WSVxeLg<eLQSf c]amn eAlS`L\]p a y]e c Q nLc f a USQ §I� ¨
\]\]eLR a Q n ` a eLg<e c QSp$eLVXl a \]` n eªõLÔ&¼�Z�\ a�a ULg<eLQSf c]a�n eÚlS`L\]p a y]e c Q nLc f a USQ § H9¨
\]\]eLR a Q n ` a eLg<e c QSp$eLV1l a \]` n ePõLÔ&¼Ø: - `LV g<USW�USeLg<p$`
EbZ a |SUSe c QSfT\]USgq`²USQÛõLÔ&¼ §ë� ¨
g<`L\ a ^_eLQSp$e¥p c eLQSe¥lS`L\]p a y]e¥eLQ�eL\�W a V�VXeLfTeLWSp$`LV�W a V a \ a ^ c p aTn¥n eL\ c QSp$eLVXl a \]` n e
õLÔ&¼ n eÚH6: �9Kª^ c fTVX`Lg<eSRLUSQ n `Lg9E2g c eL\ c QSp$eLVXl a \]` n eÂõLÔ&¼kQS`�eLg § l c g<p$`L¨/WS`LV¥\ a

eL\]eLfTp$V ~ Q c f a VXeLfTeLWSp$`LV a eLQÐeL\¥eL£�p$VXeS^_` n eL\¥W a V a eLQÐeL\¥^_`L^_eLQSp$`Êy]USg<p$`
E
eLVXVX`LVXeLg/VXeLg<US\]p a V a QÙfTU a Q n `´\]`LgvõLÔ&¼$â §I� ¨�g<`LQ c QSp$eLVXWSVXeLp aTn `Lg/eLVXV ~ QSe a ^_eLQSp�e
fT`L^_`�õLÔ&¼$â § H9¨L:���Q¸\ a WSVXhIfTp c f a E9eL\�WSVX`LfTeLg<`ÉeLgmUSQ¸WS`LfT`B^_hIgmfT`J^_WS\]eLy]`
E9WSeLVX`
QS`mg<US� c f c eLQSp$emW a V a Y a fTeLV�\ a�nLc g<fTUSg c]~ Q c QSl a \ c]nLa :

�2QÉWSeL\ c RLVX`�eL£ c g<p$e
8/Z a |SUSe�Q c QSRLUSQ aAc QS�&`LVx^ a f c]~ Q n e�p c eL^_WS`�eL£9WS\]z]f c p a

eLg{eLQSl c]aTnLa fT`LQm\]`Lg nSa p$`Lg9E!¤Of ~ ^_`[g<e[g<USWS`LQSe[|SUSe[eL\!V1eLfTeLWSp$`LV2eLQieL\!^_U�£A�k� �
n eLp$eLV1^ c QSeBeS£ a fTp a ^_eSQSp$eBfTU a Q n `BeL\ c QSp$eLVXl a \]` n e�õLÔ&¼beLg<fT`LR c]n `BWL`LVkeL\6eL^ c g<`LV
^_US£��k� � eL^_W c e dIa Z²p$eLVX^ c Q a ¦ � aTnLa VXeL\]`Ly�eLQ¥\]`Lg¸VXeLg<WSeLfTp c lS`Lg�Ó8�"Q6ÀLâ{�k� �
eLQ¥f aTnLa eL£�p$VXeS^_` n eL\�eLQS\ a fTe²WSUSe n e²g<eLV c RLU a \]^_eLQSp$e²eS£ a fTp$`
EbWSeLVX`²�&USeLV aÉn e
� a g<e
:à�0`�^ c g<^_`�WSUSe n e�W a g a V¥fTU a Q n ` n `LgvVXeL\]`Ly]eLg n e�WSUS\]g<eLV a@c]n sTQSp c fT`Lg
^_USeLg<p$V a Q USQ aónLc �&eLV1eLQSf c]a eLQ p c eL^_WS` n e n `Lg ^ c QSUSp$`Lg9E a USQS|SUSe g<`LQ
c RLU a \]^_eLQSp$ePeL£ a fTp$`LgÉeLQÛg<z7^ c g<^_`Lg9:��N\ a V a ^_eLQSp$e
E�\ a gÉ�.eLQÛWSUSQLp$`P`LfTUSVXVXeLQ a
nLc �&eLV1eLQSp$eLg=YS`LV a gvW a V a f aTnLa USg<U a V c ` n eL\_VXeL\]`Ly n e�WSUS\]gqeLV a :Å� c{a \]RL`�l c p a \
�&USeLV aÉa W a g a V eL£ a fTp a ^_eLQSp$e a \ a g¸�ÛeLQ¥WSU�QSp$`²ZÛVXeL|SU c V c eLV a \ a WSVXeLg<eLQSf c]aÉn e
a ^ } `Lg�USg<U a V c `Lg n eí\]`Lg�VXeL\]`Ly]eLg n eµWSUS\]g<eSV a E�eL£ c g<p c VXz a USQ a QSeSfTeLg c]nLaTnµn e
§ g c QSfTVX`LQ c]dIa V�\]`Lg{VXeL\]`LyreLg<¨L:



�0`LgÙYSUS^ a QS`LgÙWSUSe n eLQÂY a fTeLVPeLg<p$` c QSp$eLV1f a ^ }Lc]a Q n ` c QS�&`LVX^ a f c�~ Q n e
p c eL^_WS`ÏeL£�WS\]z]f c p a : ��QÊp$sTVX^ c QS`LgÑp$sTfTQ c fF`Lg9E�\]`LgÄÓ8�"Q�ÀLâ��k� � QS`úWSUSe n eSQ
§ VXeLfTUSWSeLV a V�p c eL^_WS`L¨ n em\ a fT`LVXV c eLQSp$e n e nLa p$`Lg n e?õLÔ&¼JeLQ } VXUSp$`mVXeSf c]}Lc]n `Lg9:

���&`LVXp$USQ aTnLa ^�eLQSp$e
EFY a Z?USQmg c ^_WS\]e[p$VXUSfT`[eL^�WS\]e aTn `[WS`LVM\]`Lg Ó8�"Q�ÀSâ��k� �
eLQB\ a VXe nÉn eL\�eLy]eS^_WS\]`ÉW a V a VXeLg<`L\rlSeLV�eLg<p a \ c ^ c p a f c]~ Qb:¥�0`Lg[g<e c g�Ó8�"Q6ÀLâ��k� �
WSUSe n eLQ g c ^_WS\]eL^�eLQSp�e eL^_WS\]e a V eL\·p c eL^_WS` § f c VXfTUS\ a VX¨ W a V a WSVX`LlSeLeLV
c QS�&`LVX^ a f c]~ Q�g<` } VXe¥eL\�p c eL^_WS` a \�W a V�VXeLfTeLWLp$`LV<:/�N`LQ¥eL\�p c eL^_WS`²f c VXfTUS\ a V<E0\]`Lg
p c f
�Fp a fTg n eL\MVXeL\]`LyMeS^ c g<`LV�g<`LQ/USg aTn `Lg²W a V a WSVX`LlSeLeLV c QS�&`LVX^ a f c]~ Q/g<` } VXe=eL\
p c eL^_WS`.W a V a \ a eL\]eLfTp$V ~ Q c f a²n eL\�W a V[VXeLfTeLWSp$`LV<:ÂD a |SUSe a ^ } `Lg²Ó8�"Q6ÀLâi�k� �
Y a fTeLQÉ\]`�^ c g<^_`�eLQÉ\r`Lg?W a VXeLg?VXeLfTeLWSp$`LVXeLg9E
eLg<p$e�g c g<p$eS^ a fT`L^_WS\]eLp$`��&`LVX^ a \]`
|SUSeÎeLgÂ\]\ a ^ aTn `ÎUSQ § \]`L`LWÎfTeLVXV aTn ` n eÎ� a g<eL¨�WS`LVX|SUSeÎf aTnLa VxeL\]`Ly�eL^ c g<`LV
WSVXeLl c eLQSe a \ÂV1eL\]`LyÂVXeLfTeLWSp$`LV n eÁg a \ c VXg<eÁ^_USfTYS` n eÁ\ a � a gqe fT`LQÁg<U�g
fT`LQSp$V a W a VXp$eLg9:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/ghuhVghuhVghuhVghuhVYª+JMZ]�#Ø]dH��JMPSkcNQvMRcPÀZ]f[NQf[Z]f]vMRwkcZ[ªª+JMZ]�#Ø]dH��JMPSkcNQvMRcPÀZ]f[NQf[Z]f]vMRwkcZ[ªª+JMZ]�#Ø]dH��JMPSkcNQvMRcPÀZ]f[NQf[Z]f]vMRwkcZ[ªª+JMZ]�#Ø]dH��JMPSkcNQvMRcPÀZ]f[NQf[Z]f]vMRwkcZ[ª�7777-TTTT

��Q�\ a WSVXhIfTp c f a E!g<e�eL^_WS\]e a USQ § \]`L`LW�fTeLVXV aTn ` n e n ` } \�e�� a g<eL¨LE
WSeLVX`�eL\
WSV c QSf c W c `³eLg�eL\A^ c g<^_`
: � a � c RLUSV a G<�Ñ^_USeLg<p$V a p a \Ap c eS^_WS`³f c VXfTUS\ a V�eLQ
WSV c QSf c W c `
E a USQS|SUSeàeL\.WSVX`LfTeLg<`ÍfT`L^_WS\]eLp$`ÍeLgÐeLy]eLfTUSp aTn ` c QSp$eLVXQ a ^_eLQSp$eàZ
eL\]eLfTp$V ~ Q c f a ^_eLQSp$emeLQ4\]`Lg�Ó8�"Q�ÀLâ7�k� � :

RX 

TX 

T-1 Mux #1 

TX 

RX 

Vuelta 

Vuelta 



IKJMLONQPSR>gh�hV�ª+JMZ]�#Ø]dHkcdOPSPSJM\QdHkwRcNQbWRc\]dHØ]dOP	vMRzÖ]JM}]PSRckcJMxcf[\]Z[P�Z]vMd!+IKJMLONQPSR>gh�hV�ª+JMZ]�#Ø]dHkcdOPSPSJM\QdHkwRcNQbWRc\]dHØ]dOP	vMRzÖ]JM}]PSRckcJMxcf[\]Z[P�Z]vMd!+IKJMLONQPSR>gh�hV�ª+JMZ]�#Ø]dHkcdOPSPSJM\QdHkwRcNQbWRc\]dHØ]dOP	vMRzÖ]JM}]PSRckcJMxcf[\]Z[P�Z]vMd!+IKJMLONQPSR>gh�hV�ª+JMZ]�#Ø]dHkcdOPSPSJM\QdHkwRcNQbWRc\]dHØ]dOP	vMRzÖ]JM}]PSRckcJMxcf[\]Z[P�Z]vMd!+

��\!p c eL^_WS`[f c VXfTUS\ a V<EFfTeLVXV aTn `[`[QS`
E a USQmp c eLQ�e[\ c ^ c p a f c `LQSeLg9:4�0`Lg{V1eL\]`Ly]eLg
a USQ?WSUSe n eLQ n eLy a V n e?Y a fTeLV § p c f
�Fp a fT¨{eLQ?eL\bWSUSQSp$` aTn eLfTU aTn `�eLQ?USQ c QSp$eLVXl a \]`
n e=p c eL^_WS`
ENZvg c eLg<p a l c]} V a f c]~ Q n e/p c eS^_WS`=WSeLVXg c g<p c eLV a eLQ/USQ a²nLc VXeLfTf c]~ Q/U
`Lp$V a � § ^_hIg¥VXhIW c]n `L¨�` § ^_hIg¥\]eLQSp$`L¨I �WS`LV?eL\Mp c eL^_WS`/g<US� c f c eLQSp$e
E)U�Q.eLVXVX`LV n e
p c eL^_WS`ËVXeLg<US\]p a VXz aÂc QSl a V c]aT} \]eL^_eLQSp$e
:ç��QµUSQµeLVXVX`LV n eËp c eS^_WS`
E�USQ±õLÔ&¼4eLg
WSeLV nLc]n `ó` n USWS\ c f aTn `
E@WS`LVX|SUSeó\ a fT`LVXV c eLQSp$e n eûõLÔ&¼$âÏeLQSp$V a QSp$eóQS`óeSg
^_USeLg<p$V1e aTn `me c QSp$eLVXWSVXeLp aTn `meL\]eLfTp$V ~ Q c f a ^_eLQ�p$emeLQieL\
p c eL^_WS`mfT`LVXVXeLfTp$`
:

Bit “0” no leído: un corrimiento!  

0 

Lectura de bits: 

Reloj A 
Corriendo  
Despacio Bits 

Llegando 

0 0 0 0 1 1 1 1 1 0 

0 0 0 0 1 1 1 1 1

0 0 0 0 1 1 1 1 1 0 

0 1 1 
 

0 1 1 0 1 0

Bit “1” leído por segunda vez: duplicado ¡ 

0 Lectura de bits: 

Reloj B 
Corriendo  
Rápido Bits 

Llegando 

 

0 

1 
 



�0`Lg�VXeL\]`Ly]eLg�|SUSe�fT`LVXVXeLQP^ a g�\]eLQSp$`�WSeLV n eLV1hIQ c QSl a V c]aT} \]eL^_eLQSp$e�U�Q.õLÔ&¼
n eúlSe d eLQÏf�U a Q n `
EAZÃ\]`Lg�VXeL\]`Ly]eLg�|SUSeúfT`LVXVXeLQÏ^_hIg�VXhIW c]n ` n USWS\ c f a V a Q
c QSl a V c]aT} \]eL^_eLQSp$e²USQÛõSÔ&¼)p a V n e²`²p$eL^_WSV a QS`
:���g<p$e²� a fTp$`LV eLg¸^_`Lg�p$V aTn `²eLQ¥\ a

� c RLUSV a G<�6:

-ba V a WSVXeLlSeLQ c V_l c]} V a f c]~ QÉWSeLVXg c g<p$eLQSp$e�^_hIg?VXhIW c]nLa `�^_hIg?\]eLQSp a WL`LV_\]`Lg
eLVXVX`LVXeLgÂWSVX` n USf c]n `Lg9E{\]`LgÂVXeL\]`Ly]eLg n eL\�eL|SU c WS`Î�k� � eL£�Y c]} eLQËUSQ±V a QSRL` n e
VXeLg<p$V c fTf c]~ Q�f a V a fTp$eLVXz]g<p c fT`íg<` } VXeíeL\ifTU a \i\]`Lg´VXeL\]`Ly]eLg´WSUSe n eLQ a y]USg<p a V�g<USg
c QSp$eLVXl a \]`Lg n e�õLÔ&¼bZ�fT`L^_WSeLQSg a V�WS`LV�\]`Lg[eL�&eLfTp$`Lg n eÉ\ a l c]} V a f c]~ Qb:¥�7` n `Lg[\]`Lg
VXeL\]`Ly]eLg9E�WS`LV¸\r`�p a QSp$`�E�p c eLQSeLQvUSQ a eL£ a fTp c p�U n f a V a fTp$eLVXz]g<p c f a �r|SUSe�\ c ^ c p a \]`Lg
eLVXVX`LVXeLg�f a USg aTn `Lg�WS`LVM\ a l c]} V a f c]~ Q a USQ[QS¢�^_eLVX`?eLg<WSeLf c � c fT`?WS`LV c QSp$eLVXl a \]` n e
p c eL^_WS`L NZ[V a QSRL` n emVXeLg<p$V c fTf c]~ QÉ�r|SUSemeLg_fT`L^_`meL\]\]`Lg a g<eLRLUSV a Qi\ a eL£ a fTp c p$U n  ¡:

��Q¥USQ¥eLQS\ a fTe²�k� � WLUSQSp$` a WSUSQSp$`�Eb\]`Lg�õLÔ&¼$â{g<e²`LV c R c Q a Q n e²USQPõ£�ë»$»xÀI¿
eL^ c g<`LV_Z�p$eSVX^ c Q a QÉeSQÉUSQ�õ£� »&»XÀI¿kVXeLfTeLWSp$`LV<:Û�0`LgAõ£�ë»$»xÀI¿<âkgqe�\]\]eLQ a QÉZ�l a fTz a Q
WS`LV2eL\!eL|SU c WS`[� c Q a \ nLc R c p a \!eLQmf aTnLa eL£�p$VXeS^�` n eL\!eLQS\ a fTe[�k� � :4�
g<p$`[\ c ^ c p a \]`Lg
eL�&eLfTp$`Lg n e�l c]} V a f c]~ Q?ZAg<USg eLVXVX`LVXeLg VXeLg<US\]p a QSp$eLg9:?��\bp c eL^_WS`�f c VXfFUS\ a V�g c ^_WS\]e
E
WS`LV2\]`[p a QSp$`
EFeLg aTn eLfTU aTn `[W a V a \ a `LWSeLV a f cr~ Q n e[eLQS\ a fTeLg{��� � W�USQSp$` a WSUSQSp$`
:
��QPeL\�eLy]eS^_WS\]` a VXV c]}La E6\]`Lg�g<e c g�^�US£=��� � Z.\ a g�VXe n eLg n e*��×¡¾T¿1¿XÔ&ÀI¿ n e�p$VXeSg
eLQS\ a fTeLgÚ`LWSeLV a fT`LVXVXeJfTp a ^_eLQSp$eµfT`LQíp c eL^_WS`µf c VXfTUS\ a V.g c ^_WS\]eµeL^_WS\]e aTn `µeLQ
f aTnLa USQS` n em\]`Lg_p$VXeLg{eLQS\ a fTeLg9:

�N`L^_`�VXeLg<US\]p aTn `
E!USQ a `LVXR a Q c]dIa f c]~ Q�fT`LQ�eLg�p$e�p c WS` n e�V1e n eLg��k� � E!fT`LQ
g<`L\]`³USQ a g<eLV c e n e³eLQS\ a fTeLg��k� � WSUSQSp$` a WSUSQSp$`
E�g c Q c ^_WS`LVXp a V�fTU a QSp$`Lg9E
eL^_WS\]e a V a p c eL^_WS`Éf c VXf�US\ a V�eLQBp$` n `Lg[\ aTn `LgmZ�g<eÉWSVXeLRLUSQSp a V a eL£ a fTp a ^_eLQSp$e n e
|SUSemg<emp$V a p a eL\ n e }La p$e a fTeLVXf a�n emp c eL^_WS` n emVXe n :



� c eLQSp$V a gB\]`Lg�õLÔ&¼$â�g<eÛ`LV c R c QSeLQ²eLQ²USQ nLc g<W�`Lg c p c lS`Û� c Q a \ n eÛUSg<U a V c `
E
Z
g<e a QÉ\]\]eLl aTn `Lg a `Lp$VX` nLc g<WS`Lg c p c lS`�� c Q a \ n e�USg<U a V c `
E
QS`�Y a Z¥WSVX` } \]eL^ a fT`LQÉeL\
p c eL^_WS`çf c VXfTUS\ a V<E�eL£9fTeLWSp$`çWS`LVÃeLVXVX`LVXeLg¯`Lf a g c `LQ a \]eLg¯f a USg aFn `Lg¯WS`LVÃ\ a

l c]} V a f c]~ Qb:

�0`LgªÓ8�"Q6ÀLâP�k� � QS`íg<`LQí\]`LgÚ¢TQ c fT`Lg nLc g<WS`Lg c p c lS`LgÚ|SUSeµWSUSe n eSQíg<eLV
n eLg<WS\]eLR aTn `Lg_eLQiUSQ a VXe n �k� � :

�NU a Q n `?g<e a WS\ c f a Q a \beL|SU c WS` n e���×¡¾T¿X¿XÔ&ÀI¿IE�eL\ a RLVXeLR a VMZ�g<`L\]p a VMWLUSe n eSQ
g<eLV YSeLfTYS`Lg¸WS`LV eL\�eS|SU c WS`²QS`LVX^ a \]^_eLQSp$e²f�`LQS`Lf c]n `²fT`L^_`²USQ¥g c g<p$eL^ aÉnLc R c p a \
n eBfT`LQSeL£ c]~ Q¸eLQ¸fTVXU d �r���N�! ¡E9WSeLVX`BeL\6VXeLg<US\]p aTn `BQSeLp$`BeLgmeL\6^ c gq^�`
:���g<p$`BeLg9E
f a Q a \]eLg{���N�FH?eLg<WSeLfTz�� c fT`Lg{WSUSe n eLQig<eLV�p$eLV1^ c Q aTn `Lg_eLQiUSQig c p c `
EF^ c eLQSp$V a g_|SUSe
`Lp$VX`LgAg<`LQ a RLVXeLR aTn `Lg a \ a fT`LVXV c eLQSp$e n e nLa p$`LgAg a \ c eLQSp$e
E0^ c eLQSp$V a gA|SUSe¥`Lp$VX`Sg
f a Q a \]eLg4���N�FHBfT`LQSp c QS¢ a Q�eLg<eLQSf c]a \]^_eLQSp$eAg c Q�g<eLV;p$`Lf aTn `Lg a \]`¸\ a VXRL` n eL\
���N�
`m�����B:F�N`LQSg c]n eLVXem\ a g<eLRLUSQ nLa VXe n ^_`Lg<p$V a�nLa eLQi\ a � c RLUSV a G<K6:

�7VXeLg�g c p c `Lg�eLg<p$hIQ a USQ[fT`LQSeLfTp aTn `Lg WS`LVMp$VXeLg eLQS\ a fTeLg9E�fT`L^_` a QSp$eLg�:m� c Q
eL^ }La VXRL`
E2\]`Lg nLc g<WS`Lg c p c lS`Lgv� c Q a \]eLgvZ a QS`�g<`LQÚg c ^_WS\]eLgv^_US\]p c p$V a QSg<^ c g<`LVXeLg9E
g c QS` nLc g<WS`Lg c p c lS`LgÊ���N�ù^_hIgÊfT`L^_WS\]eLy]`Lg9: ��g<p$`LgÊp c eLQSeLQÅUSQ a f a W a f c]nLaTn

fT`LQSg c]n eLV aT} \]e�W a V aAa RJVXeLR a V<�Fg<`L\]p a V<E
Z�eLg?WL`Lg c]} \]e a RLVXeLR a V_`�W a g a V_fTU a \]|SU c eLV
QS¢T^_eLVX` n e����N�TH9gµ`÷fTU a \]|SU c eLV´�k� � QS`�f a ^ }Lc]aTn `LgµeLQ�fTU a \�|SU c eLV´g c p c `
E
n eLWSeLQ nLc eLQ n ` n e�f ~ ^�`�eL\b���N��eLg<p a fT`LQS� c RLUSV aTn `�WS`LV�\]`Lg USg<U a V c `Lg9:?�0`Lg ���N�
H9g.|SUSeÙg a \]eLQ@`@� c Q a \ c]dIa Q@eLQ@USQ´õ
�ë»$»xÀI¿ n eLg<p c Q aTn `ÙW a V a USQ nLc g<WS`Lg c p c lS` n e
USg<U a V c `m� c Q a \
QS`mg<`LQmeL\
WSVX` } \]eL^ a :



��\kWSVx` } \]eL^ a eLg.fT`LQÙ\]`Lg=õLÔ&¼$â¸VXeLWSVXeLg<eLQSp a Q n ` a \r`Lg.���N�FH9g.|SULeÙg<`LQ
W a g aTn `Lg nLc VXeLfTp a ^_eLQSp�e n e�USQ a eLg<p$V1USfTp$USV a �k� � eLQSp$V a QSp$e a USQ a eLg<p$VXUSfTp$USV a

�k� � g a \ c eLQSp$e
:B��g<p$`Lg[õLÔ&¼$â����N�FH § |SUSe¸W a g a Q a p$V a lSsTg n eL¨ g<`LQA\ a V aTdI~ QAW a V a

|SUSeÉ`Lp$VX`Lg a VXVXeLRL\]`Lg n eÉfT`LQSp$VX`L\ n eÉp c eS^_WS`Ég<e a QBYSeLfTYS`Lg[^ a g a \]\rh n eL\�p c eS^_WS`
f c VXfTUS\ a V�g c ^_WS\]e
:

�N`LQSg c]n eLVXem\ a g<eLRLUSQ nSa VXe n ^_`Lg<p$V aTnLa eLQi\ a � c RLUSV a G<K6:

�7VXeLg�g c p c `Lg�eLg<p$hIQ a USQ[fT`LQSeLfTp aTn `Lg WS`LVMp$VXeLg eLQS\ a fTeLg9E�fT`L^_` a QSp$eLg�:m� c Q
eL^ }La VXRL`
E2\]`Lg nLc g<WS`Lg c p c lS`Lgv� c Q a \]eLgvZ a QS`�g<`LQÚg c ^_WS\]eLgv^_US\]p c p$V a QSg<^ c g<`LVXeLg9E
g c QS` nLc g<WS`Lg c p c lS`LgÊ���N�ù^_hIgÊfT`L^_WS\]eLy]`Lg9: ��g<p$`LgÊp c eLQSeLQÅUSQ a f a W a f c]nLaTn

fT`LQSg c]n eLV aT} \]e�W a V aAa RJVXeLR a V<�Fg<`L\]p a V<E
Z�eLg?WL`Lg c]} \]e a RLVXeLR a V_`�W a g a V_fTU a \]|SU c eLV
QS¢T^_eLVX` n e����N�TH9gµ`÷fTU a \]|SU c eLV´�k� � QS`�f a ^ }Lc]aTn `LgµeLQ�fTU a \�|SU c eLV´g c p c `
E
n eLWSeLQ nLc eLQ n ` n emf ~ ^�`meL\
���N�¸eLg<p a fT`LQS� c RJUSV aTn `mWS`LV�\r`Lg_USg<U a V c `Lg9:

I8>�RNBÀ^_iI8>�RNBÀ^_iI8>�RNBÀ^_iI8>�RNBÀ^_i�g"(hVCBÀf]R>PSZ]\[ªg"(hVCBÀf]R>PSZ]\[ªg"(hVCBÀf]R>PSZ]\[ªg"(hVCBÀf]R>PSZ]\[ª�7777-Tó��S�b>kcdO�#Ø]vMZ-+MRTó��S�b>kcdO�#Ø]vMZ-+MRTó��S�b>kcdO�#Ø]vMZ-+MRTó��S�b>kcdO�#Ø]vMZ-+MR

ªT7�T#�-�C©Yi ªT7�T#�-�C©Ym

ªT7�T#�-�C©Y�

Sitio A Sitio B 



�0`Lg_���N�FH9g_|SUSemg a \]eLQi`m� c Q a \ c]dIa QieLQiUSQ[õ£�ë»&»xÀI¿ n eLg<p c Q aTn `mW a V a USQ
nLc g<WS`Lg c p c lS` n emUSg<U a V c `m� c Q a \
QS`mg�`LQieL\!WSVX` } \]eL^ a :���\!WSVX` } \]eL^ a eLg_fT`LQi\r`Lg
õLÔ&¼$â7VXeLWSVXeLg<eLQSp a Q n ` a \]`Lg_���N�FH9g_|SUSemg<`LQiW a g aTn `Lg nLc VXeLfTp a ^_eLQSp$e n emUSQ a

eLg<p$VXUSfTp$USV a �k� � eLQSp$V a QSp$e a USQ a eLg<p$VXUSfTp$USV a �k� � g a \ c eLQSp$e
:���g<p$`Lg�õLÔ&¼$â7���N�FH
§ |SUSemW a g a Q a p$V a lSsTg n eL¨kg<`LQi\ a V aTdI~ QmW a V a |SUSem`Lp$VX`Lg a VXVXeLRL\r`Lg n emfT`LQSp$VX`L\
n emp c eL^_WS`mg<e a QiYSeLfTYS`Lg_^ a g a \]\]h n eL\
p c eL^_WS`mf c VXfTUS\ a V�g c ^_WS\]e
:

'�e a |SUSzbeL\bWS`LV�|SUSs
8É� a Q?WSVX`LQSp$`�fF`L^_`�eL\
WSVX`LW c eLp a V c `�`�^_hIg n e�eLg<p$`Lg
nLc g<WS`Lg c p c lS`Lg c QSlS`L\]USfFV a QÍ\ a p$`L^ aÃn e·õLÔ&¼$â n eÌUSQÍeLQS\ a fTeÌZÌ\]`LgÏWS`LQSeLQ
nLc VXeLfTp a ^_eLQSp�e/eLQ�`Lp$VX`/eLQS\ a fTe
E)p a \2fT`L^_`/`LfTUSVXVXe/eLQ.USQ�^_U�£ a RLVXeLR a VX%�g<`L\]p a V
�r�����4 Ù`úUSQÏg c g<p$eL^ aÄnLc R c p a \ n eúfT`LQSeL£ c]~ QÏeLQÏfTVXU d EA\ a VXeL\ a f c]~ QÏeLQSp$VXe
eLg<p$VXUSfTp$USV a gvfT`L^ c eLQ dëa@a lS`L\]lSeLVXg<e nLc R c p a \&E2eLg<WSeLf c]a \]^_eLQSp$eÚeLQ´USQÚeLg<|SUSeS^ a

^_US\]p c p$V a QSg<^ c g<`LV4g c QSf�V ~ Q c fT`ÛfT`L^_`Û�!���2���k:@�2Q²���N�FH�|SUSeÛeLg¸g<`L\]p aTn `ÛZPUSQ
���N�FH=|SUSe.eLg a RLVXeLR aTn ` n e } eLQ�`LfTUSW a V[eL£ a fTp a ^_eLQSp$e.\ a g�WS`Lg c f c `LQSeLg n e=õLÔ&¼
aTn eLfTU aTnLa gµeLQÑ\ a eLgqp$VXUSfTp$USV a±n eL\ nLc gqe � `��k� � : ��QÑeLg<p$e�f a g<`
E4eL\BVXeL\]`Ly
VXeLfTeLWSp$`LVBeLQ�USQ�WSUSeLVXp$` n e@eLQSp$V aTnLa/n e } e�fT`LQSfT`LV nLa VBWSVXeLf c g a ^{eLQSp$e@fT`LQ�eL\
VXeL\]`Lyip$V a QSg<^ c g<`LV�eLQÂeL\iWSUSeLVXp$` n e�g a \ c]nSa E�ZµQS`íg<`L\]`íWS`LV�U�Q�^_eLf a Q c g<^_`
g c ^_WS\]e n e?Ý&ºLºOïN:

- `LVm\]`�p a QSp$`
E6\ a g�VXe n eLg�|SUSe�fT`LQSg c g<p�eLQ n eP^_hIg�|SU�e�eLQS\ a fTeLg�g c ^_WS\]eLg
WSUSQSp$` a WSUSQSp$` n `LQ n e�\]`Lg.õLÔ&¼$â?g<`LQvp$eLV1^ c Q aTn `LgPeLQ nLc g<WS`Lg c p c lS`SgP� c Q a \]eLgÛeLQ
f aTnLa eL£�p$VXeL^_`
E6QSeLfTeLg c p a Q nLc g<p$V c]} U c V a \]RL¢TQPp c WS` n e�g<e � a \ n e�p c eS^_WS` n e�VXe n

�rWS`LVkeLy]eL^_WS\]`
E9VXeL\]`Ly n e nLc g<p$V c]} USf c]~ QS �eLQSp$VXe¸\]`Lg nLc g<WS`Lg c p c lS`Lgmg<eLW a V aTn `LgmeLQ¸\ a

VXe n :



-ba V a lSeLVPeLg<p$`�^_hIg´fT\ a V a ^_eLQSp$e
E;eL£�p c eLQ nSa \ aÚa Q a \]`JRLz aÚn e�VXeL\r`Ly n e
WSUS\]g<eLV a USg aTnLa�a QSp$eLV c `LVX^_eLQSp$e
:¥�2Q a fTUSeLV n `ÉVXhIW c]n `ÉW a V aAa y]USg<p a V_USQBVXeL\]`Ly n e
WSUS\]g<eLV a ` eL\Ë`Lp$VX` eLgøgqUS� c f c eLQSp�e W a V a WSeLVX^ c p c V a a ^ }La gøWSeLVXg<`LQ a g
fT`L^_WSVX`L^_eLp$eLVXg<eAeLQ a \]RLUSQ a[a fTp c l c]nLaTn ^_USp�U a WSVXeLf c g a ^_eLQSp$e a \ a g4�ÉeLQAWSUSQSp$`b:
�N`LQSg c]n eLVXeÙeLg<p$`ÙfT`L^_`ÙUSQ@eLy]eL^_WS\]` n eÙp c eL^_WS`Ùf c VXfTUS\ a V<: - eLVX`´fTU a Q n `Ù\]`Lg
nLc g<WS`Lg c p c lS`LgË���N�úg<`SQ�USg aTn `Lg9Ei\ aÎa Q a \]`LRLz a eLgË^ a gµfT`L^_`÷U�Q�g a \ ~ Q n e
fT`LQS�&eLVXeLQSf c]a g?g c QÉUSQBVXeL\]`Ly)eLQÉ\ a W a VXe n :Û�)U a Q n `�lSe c QSp$e�WSeLVXg<`LQ a g?QSeLfTeLg c p a Q
USQ n eLg<f a QSg<`�VXhIW c]n `´�r|SU c]d hBY a QPeLg<p aTn `�\]eLZJeLQ n `�^_USfTYS` a fTeLVXf a¥n e��
���2�
�
eLQ±USQ a g<eLg c]~ QS ²Z³p�` n `Lg n e } eLQËVXeLRLVXeLg a V a \ a ^ c g<^ a YS`LV a E{QS`ÎWSUSe n eLQ
�&hIf c \]^_eLQSp$eÛfT`L`LV nLc Q a Vig<USgÉV1eL\]`Ly]eLgÉW a V a�a fT`LV nLa ViVXeLRLVXeLg a V a \ a ^ c g<^ a YS`LV a :
� a gç�68 H � n e USQ a WSeLVXg<`LQ a WSUSe n eLQ g<eLV·\ a g G98 K9� n e `Lp$V a EªZ a g<z
g<USfTeLg c l a ^_eLQSp$e
:v� c p�` n `Lg¸p c eLQSeLQ¥|SUSe²VXeLl c g a V fT`LQ¥\r`Lg n eL^_hIg9EbeLg<p aÉn e²^_hëg
lSeLV=|SUSe±eLg<p$e±WSVX`LfTeLg<`±WS` n VXz a �&hIf c \]^_eLQSp$e±fT`LQSg<US^ c V=\ a ^ a ZJ`LV=W a VXp$e n eL\
p c eL^_WS`øWSeLVX^ c p c]n `øW a V a eL\ n eLg<f a QSg<`
: �0`Lg eL�&eLfTp$`Lg n eø\ a l c]} V a f c]~ Q
VXeL|SUSeLV c VXz a Qª|SUSeÂeL\ WSVX`LfTeLg<`Âg<eÂVXeLW c p c eLV a ^_USZ�g<eLRLU c]n `ÂW a V a´a g<eLRLUSV a VÛ\ a

eL£ a fTp c p$U nmaTn eLfTU a�nLa W a V a eL\!^ a QSeLy]` n eL\
p c eS^_WS` n eL\ n eLg<f a QSg<`
EFeLQmf aTnLa W a VXp$e
n emf aTnLa g<eLRLUSQ n `
:

� c QieL^ }La VXRL`
ETg c YSU }Lc eLV a USQiVXeL\]`Ly
^ a g<p$eLV�eLQieL\
g a \ ~ QbEF|SU c]d hkeL\
VXeJ\]`Ly n e
WSUS\]g<eLV a�n eL\ c QSg<p$VXUSfTp$`LV<ETfT`LQmeL\
|SUSemp$` n `Lg{\]`Jg_VXeL\]`Ly]eLg_WSU nLc eLV a Qig c QSfTVX`LQ c]dIa VXg<e
E
eL\ÂWSVX`LfTeLg<` g<e lS`J\rlSeLVXz a ^_USfTYS` ^_hIg¯g c ^_WS\]e ZçeL� c f c eLQSp�e
: ��g<p a eLg
Q a p$USV a \]^_eLQSp$e�\ a¸c�n e a fT`L^_WS\]eLp a¸n eLp$VXhIg n eÉ\ a¸nLc g<p$V c]} USf c]~ Q n eL\Np c eL^_WS`�eLQ�\ a g
VXe n eLg nLc R c p a \]eLg9:



�!`L\]`vW a V a Y a fTeLVA\ a/a Q a \]`LRLz a ^_hIgÛVXe a \ c g<p a :Î�!evWL` n VXz a�a RLVXeLR a VA|SUSe
p$` n `LgË\]`LgËVXeL\]`Ly]eLgËY a Q�g c]n ` a g c RLQ aTn `Lg±fT`LQ�f c eLVXp$`÷RLV aTn ` n e÷eL£ a fTp c p$U n E
nLc fTp a Q n `AfT`LQA|SUSeA�&VXeSfTUSeLQSf c]amn e } eLVXz a Q�g<eLV�g c QSfTVX`LQ c]dIaTn `Lg4fF`LQSp$V a eL\
VXeL\]`Ly n e
VXeL�&eLV1eLQSf c]a WSV c ^ a V c]a Z=fTU a QSp$`/g<e/eLg<WSeLV a |SUSe/`LWSeLVXeLQ.g c Q.eLVXVX`SV<:í�!eLV c]aÛn e
eLg<WSeLV a V[|SUSe.eL\�VXeL\]`Ly n eL\ c QSg<p$VXUSfTp$`LV[�&USeLV a eL\�^_hIg�eL£ a fTp$` n e.p$` n `Lg9E�Z/|SUSe
a \]RL¢TQig c g<p$eL^ a g<emeLg<p aT} \]eLf c eLV a W a V a�a g<eLRLULV a V�eLg<p$`
:

��QÎ\ a VXe n ���N� n eL\AeLy]eL^_WS\]`
E�f aTnLa USQS` n e³\]`Lg nLc g<WS`Lg c p c lS`Lg����N�
eLg<p aT} \]eLfTe.USQ.eLQS\ a fTe.eLg<WSeLf c]a \&E)QS`LVX^ a \]^_eSQSp$e/g<`L\]`/`Lp$VX`/���N�FH6E�W a V a VXeLf c]}Lc V
g<e � a \]eLg n eAp c eL^_WS`
ELeSQ�eLg<`A^ a QSp c eLQSe�g<USg4V1eL\]`Ly]eLg c Q nLc l c]n U a \]eLg n eLQSp$VX` n eA\]`Lg
V a QSRL`Lg `LWSeLV a f c `LQ a \]eLg aTn eLfTU aTn `Lg9:?��g<p$`�WSeLVX^ c p$e�|SUSe?f aTnLainLc g<WS`Lg c p c lS`�p$`L^�e
aTn eLfTU aTnLa ^_eLQ�p$e÷õLÔ&¼$â nLc VXeLfTp a ^_eLQSp�e n e³U�Q³eLQS\ a fTeÑeLQSp$V a QSp$eÑZ�\]`LgíWS`LQLR a
nLc VXeLfTp a ^_eLQSp�e�eLQ�USQÉeLQS\ a fTe�g a \ c eLQSp$e
E!g c Q c ^_WS`LVXp a V{|SUSe�p a Q�fT`L^{WS\]eLy a g<e a \ a

VXe n ���N�N:�� a gB`LVXR a Q c]dIa f c `LQSeLgBfT`LQ²^_USfTYS`LgBeLQS\ a fTeLgB�k� � c QSp$eLVXf�`LQSeLfTp aTn `Lg9E
fT`L^_`²eLQ¥eLg<p$e²g<eLRLUSQ n `²eLy]eL^_WS\]`
EbVXhIW c]nLa ^{eLQSp$e²R a Q a Q¥USQ¥VXeLg<WSeJp$`²g a \]U nLaT} \]e
WS`LVm\ a g c QSfTVX`LQ c]dIa f c]~ Q n ePp c eS^_WS` n ePVXe n Z�\ a g�p$sTfTQ c f a g n e nLc g<p�V c]} USf c]~ Q n e
VXeL\]`Ly&:

� a QSeLfTeLg c]nLaTnvn e�V1eL\]`Ly]eLgP^ a g<p$eLV¸Z@USQ=eLgq|SUSeL^ a.n e nLc g<p$V c�} USf c�~ Q n e
VXeL\]`Ly�g<e¸W c eLV n eLQAp$`Lp a \r^_eLQSp$e¸fT`LQA\ a RLeLQSp$e¸fF`LQAeL£�WSeLV c eLQSf c]a eLQAVXe n eLgi� - ZB\ a

�3QSp$eLVXQSeLpX: - ` n VXz a Q´Y aT} eLV�^�USfTYS`Lg=���N� � g/eLQ´USQ a V1e n � - E�WSeLVX`ÚQSUSQSf a USQ
WSeLQSg a ^ c eLQSp$` n e/WSVXeS`LfTUSW a f c `LQSeLg n e=p c eL^�WS`
:Ë' a ZvUSQ a g c ^_WS\]e/V aTdI~ Q/W a V a

|SUSeÅeLQÃeL\P^_USQ n `Ã� - Y a Z a USQ a � a \]p aÊn eÅWSVXeL`LfTUSW a f c]~ Q a fTeLVXf aÊn eÅ\ a

g c QSfTVX`LQ c]dIa f c]~ Q n e±VXeL\]`Ly&8 Q aTnLc e±g<e±WSVXeL`LfTUSW a WL`LV § \]`JRLV a VveLQSp$V a VX¨ a USQ
W a |SUSeLp$em� - Z[g a f a V�ULQ[õLÈ�¼$À;W a VXp c fTUS\ a V<:



�0`Lg.W a |SUSeLp$eLg.� - g<`SQËâ9½bÔ&¼$×¡ðbÀI¾
äLºLâIE7` nLc VXeLfTf c `LQ aTn `Lg9E7WSeLVX`Ùg c eL^_WSV1e
fT`L^_`úUSQ a USQ c]nLaTn f�`L^_WS\]eLp a E c QSfT\]USg<`úfTU a Q n `ú\ a lS` d eLg<p a÷aTn eLQSp$VX` n eL\
W a |SUSeLp$eB� - :���Q¸`Lp$V a gmW a \ aT} V a g9E9Q aTnLc eBfT`LQSeLfTp a eLQ¸fTVXU d4a \ a VXe n � - E a g<z6|SUSe
QS`mY a Z[QSeLfTeLg c]nLaTnmn emg c QSfTVX`LQ c]dIa V�\ a g{fT`LVXV c eLQSp$eLg n e?õLÈ�¼�ÀLâ n emW a |SUSeLp$eLg_� - :

- eLVX`¯\]`LgÍõLÈ�¼$ÀLâ n eùlS` dún eLQSp$VX` n eù\r`LgÅ���N� � Z¯\]`LgÅeLQL\ a fTeLg
�!���2����%��!��' g<`LQøfT`LQSeLfTp aTn `Lg·eLQøfTVXU d p$` n `ÁeL\ªp c eL^_WS`
: ��\ªeL|SU c WS`
VXUSp c Q a V c]a ^_eLQSp$e�VXeL|SU c eLVXe�fT`LQSeL£ c]~ QÉeLQÉfTVXU d :Û��g<p&`�eLg?f c eLVXp$`�Z a g<e a |SUSe�\]`Lg
eLQS\ a fTeLg��!���2���7%&�!��'³\]\]eLlSeLQ�lS` d `.QS`
:Â�
���2���ÎZ.�!��'ÑV1eL|SU c eSVXeLQ�VXz]R c]n `Lg
^_eLf a Q c g<^_`Lg n eª^ a Q�eLy]` n eªp c eL^_WS`ªWS`LV²g c�a f a g<` a \]RLU c eLQ�|SU c eLVXeªUSg a V¥eL\
eLQS\ a fTemW a V a lS` d :

¤O� ~ Q n e�eLQSfTUSeLQSp$V a QÉ\]`Lg?���N�PeLQÉ\ a g�\]z]QSe a g�WSV c l aTnLa g�\]`Lg?g<eLVXl c f c `Lg n e
USQAVXeL\]`Ly�^ a g<p$eLVX¦�� a gi`LVXR a Q c]dIa f c `LQSeLgm|SUSe¸QS`¸g<`LQAWSVx`LlSeLe n `LVXeLg n e¸g<eLVXl c f c `
�r`µ×¡¾T¿X¿XÔ&ÀI¿<âO ifT`LQvg<USg�WSVX`LW c `LgP�����4gP`@���N�!gPWSUSe n eLQv` } p�eLQSeLVAg<e � a \]eLg n e
p c eL^_WS` n eL\
WSVX`LlSeLe n `LV n eAg<eLVXl c f c `
:A��QSp$`LQLfTeLgB¤ n e nL~ Q n eA` } p c eLQ�eAeL\
VXeL\]`Ly
eL\
WSVX`LlSeLe n `LV n e�g<eLVXl c f c `L¦ú��QÉ\ a ^ a ZJ`LVXz aAn e�VXe n eLg?^_` n eLVXQ a g9E
eL\�VXeL\]`Ly)l c eLQSe
US\]p c ^ aTnLa ^�eLQSp$e n e±p a \]eLgªg c g<p$eL^ a gªeSg<p$hIQ nLa VXeLgªfT`L^_`±USQËVXeL\]`Sy a p ~ ^ c fT`±`
��þ£�Jü�Õµ�rQ a lSeLR a f c]~ Q[WS`LV�V aTnLc ` n e�V a QSRL`�\ a VXRL`
ES^_eLQS`Lg fT`L^_¢TQ?YL`LZAeLQ n z a  �`
\ a g�lSeLVXg c `LQSeLg�f c l c \]eLg�ZÙ^ c \ c p a VXeLg n e@\]`LgP��g<p aTn `Lg��2Q c]n `Lg n eL\;� c g<p$eL^ a.n e
- `Lg c f c `LQ a ^ c eLQSp$`¶��\r` }La \±�r� - �! ¡E.fTUSZJ`øVXeL\]`LyÚ^ a g<p$eLVÐeLg<p a eLQ �Mº��ëÝ&äLÀI¿IE
�N`L\]`LV aTn `
:B��\�USg<` n e¸� - �¥eLgi^_hIgifT`L^_¢TQ�YS`LZBeLQ n z a :B� a QSp$`¸�0��	����ªfT`L^_`
� - �Bg<`LQ a ZJU nLa g{Q a lLeLR a f c `LQ a \]eLg{|SUSe[� c y a Q[WS`Lg c f c `JQSeLg{eLQm\ a g<USWLeLVX� c f c e n e[\ a

p c eLVXV a WS`LV2p$V c]a QSRLUS\ a f cr~ Q n e[g<e � a \]eLg n e[V aTnLc `
:å��þ£�Jü�Õ�eLg{^_eLQS`Lg_fT`L^_¢TQmYS`LZ
eLQ n z a WS`LVX|SUSemg<U n eLg<WS\ c eLRLUSe n `L^_eLg<p c fT`m`LV c R c Q a \
eLV a \]eLQSp$`
:



� a gÉg<e � a \]eLgÉ� - �vg<`JQÛeL£�p$VXeL^ a�nLa ^_eLQSp�ePeSg<p aT} \]eLgÉZ�\]`LgÉWSUS\]g<`Lg�eLg<p$hIQ
^_USZ }Lc eLQ��&`LVX^ aTn `Lg9:�D a |SUSe@Y a ZÙ^_¢T\]p c WL\]eLg�g<e � a \]eLg�� - � nLc gqWS`LQ c]} \]eLg�eLQ
fTU a \]|SU c eLV{\]USR a V n e�\ a p c eLVXV a �rY a Z¥g a p$sT\ c p$eLgq ¡E!USg<U a \]^�eLQSp$e�WS`LV{\]`�^_eLQS`Lg�p$VXeSg
a \
^ c g<^_`Ap c eS^_WS`
EL\ a g4g<e � a \]eLg4WSUSe n eLQ�g<eSV�lSeLV c � c f aTnLa g n eLg n e�l a V c `Lg4hIQSRLUS\]`Lg
n eÅUSQ aÏa `Lp$V a fT`LQ�g<p a QSp$eL^_eLQSp�e
: �N`S^�`àVXeLg<US\]p aTn `
EB`LfTUSVXVXeÅ^_USZàWS`Lf a
n eLg<l c]a f c]~ Q´`Úl c]} V a f c]~ Q´eLQ´\ a g<e � a \_� - �>�;g c USg<p$e nÚc QSp�eLQSp a WS`Lg c f c `LQ a V�USQ
p a QS|SUSeíUSg a Q n `íeLg<p a g<e � a \&E�\ a l c]} V a f c]~ Q�WS`Lp$eLQSf c]a \]^_eLQSp$eíWSUSe n eí\]\]eLl a V a \
p a QS|SUSe a�a WL\ a g<p a V�g<USg{WSVX`LW cra g_p$VX`LW a g9:

�2g<U a \]^_eLQSp�e�eLQv\]`LgÛg c g<p$eL^ a gP�
���2���kE�\ a g<e � a \;� - ��eLgPUSg aTnSa W a V a

eLg<p aT} \]eLfTeLV;USQAV1eL\]`Ly n e¸VXeS�&eLV1eLQSf c]a WSV c ^ a V c]a � - 	��N �W a V a \ a VXe n eSQSp$eLV a :B��g<p$e
VXeL\]`Ly n e[VXeS�&eLVXeLQSf c]a W�V c ^ a V c]a eLg{fT`LQS`Lf c]n `[fT`L^_`[eL\!VXeL\]`Ly n e[eLg<p$V a p$` � W a V a \ a

VXe n eLQSp�eLV a�n eL\7WSVX`LlSeLe n `LV n ePg<eLVXl c f c `
:´�)U a Q n `PeLg<p$eÛVXeL\]`Ly nLc f�eP|SUSeÛeLgÉeS\
^_e nLc ` n z a E�eLg�eL\�^�e nLc ` n z a Z.Z a :Â��\�p$VXU�fT`.eLg n eLy a V[|SU�e.p$` n `Lg�\]`Lg�`Lp$VX`Lg
nLc g<WS`Lg c p c lS`Lg n eP\ a VXe n g<eLW a QÛ|SUSePeLgÉ^_e nSc ` n z a :´�2`PY a fTeP^_USfTYS`Pp c eL^_WS`
E
eLV a fT`L^_¢TQÙp$eLQ�eLV�g<`L\�`´USQÙVXeL\]`Ly n eÙeLg<p$V a p�` � eLQ@p$` nLa \ a V1e n : - eLVX`´fT`LQ
VXeL�&eLV1eLQSf c]a g.fT`LQS� c]aT} \�eLg n eÙp c eS^_WS`ÙeL£�p�eLVXQ a g9E7p a \]eLg.fT`L^_`Ù� - �NE7eLg.WS`Lg c]} \]e
p$eLQSeLVk^_USfTYS`Lg[VXeL\]`Ly]eLg n eBeLg<p$V a p$`Lg � g c QBfT`SVXVXeLV�eL\6V c eLg<RL` n eÉ|SUSe a \]RLUSQS` n e
eL\]\]`LgÚfT`LQSp$V aTnLc R aªa \]`LgÚ`Lp$VX`Lg9:Á���k©7�kE�WS`LV.eLy]eL^_WS\]`
Ekp c eLQSe � � - 	��Ng n e
eLg<p$V a p$` � ETZ[WS\ a QSeLg{W a V a�n eLg<WS\]eLR a V�^ a g_eJQieL\
�&USp$USVX`
:

��\?VXeL\]`Ly¥�r`±VXeL\]`Ly]eLg<  n eËeLg<p$V a p$` � n e±\ a VXe n USg a \]z]QSe a gªV1eSQSp aTnLa g
VXeLRLUS\ a VXeLg��rUSgqU a \]^_eLQSp�e n eBlSeL\]`Lf c]nLaTn ^_` n eSg<p a  2W a V a�nLc g<p$V c]} U c VkeSg<p$`Lg[WSUS\]g<`Lg
n e�VXeL\]`Ly nLc VXeLfTp a ^_eLQSp�e a `Lp$VX`Lg nLc g<WS`Lg c p c lS`Jg eLQ?\ a VXe n :���g<p$`Lg g�`LQ?VXeL\]`Ly]eLg n e
eLg<p$V a p$`�G9ETZ[eLg<p$hIQ nLc VXeLfTp a ^_eLQSp$emfT`LQSeLfTp aTn `Lg a \
VXeL\]`Ly n emeLg<p$V a p$` � :



�!eLV c]a ^_USZ²f a VX`¥eLQSR a QSfTY a V�p$` n ` nLc VXeLfTp a ^_eLQSp$e a \�VXeL\]`Ly n e¥eLg<p$V a p$` � E
a g<z0|SUSe?`Lp$VX`?fT`LQLy]USQSp$` n e nLc g<WS`Lg c p c lS`Lg n e?V1e n ` } p c eLQ�e?eL\0p c eS^_WS`?QS` n eL\0VXeL\]`Ly
n eÉeLg<p�V a p$` � E�g c QS` n eS\�VXeL\]`Ly n eÉeLg<p�V a p$`.G9:���g<p$`Lg[g<`LQbE�QS`Ég<`LVXWSVxeLg c l a ^_eLQSp$e
E
VXeL\]`Ly]eLg n e[eLg<p$V a p$`[�6:i��p$VX`Lg nSc g<WS`Lg c p c lS`Lg9E�\]`Lg�VXeL\]`Ly]eLg n e[eLg<p$V a p$`[�6E�` } p c eLQSeLQ
g<Uip c eL^_WS` n em\]`Lg_VXeL\]`Ly]eLg n emeLg<p$V a p$`m�6:

� a eLg<p$VXUSfTp$USV a fT`L^_WS\]eLp aÉn e²\ a y]eLV a VX|SUSz aÉn e²p c eL^_WS` n e²VXe n Eb|SUSe²eLg<p a

eLg<p$V c fTp a ^_eLQSp$e?g c ^_WS\ c � c f aTnLa eLQ[\]`Lg WSV c QSf c W a \reLg n `LfTUS^_eLQSp$`Lg�eLg<p$hIQ nLa V n e?VXe n E
fT`L^_`�g<e�^_USeLg<p$V a eSQÑ\ a � c RLUSV a G<�6: ��g<p a±a VX|SU c p$eLfTp$USV a eLgµUSg<U a \]^_eLQSp�e
\]\ a ^ aTnLa eL\
^_sTp$` n `my]eJVXhIVX|SU c fT`m�&USeLQSp$e
�FV1eLfTeSWSp$`LV n em\ a�nLc g<p$V c]} USf c]~ Q n emVXeL\]`Ly&:

��Q�\ a � c RLUSV a G<�6EL\ a giVXe n eLg4g<`LQ�^_`Lg<p$V aTnLa g4` } p$eLQ c eLQ n `Ag<U c QS�&`LVX^ a f c]~ Q
- 	�� n e¥p c eL^_WS` aT} g<`L\]USp$` n e¥�0��	����Ë`¥� - �N: - ` n VXz a VXe a \]^_eLQSp$e�Y aT} eLV�^_hIg
n e²USQ - 	���eLQ¥USQ a V1e n EbUSg aTn `Lg¸W a V aÉ}La f�wSUSW¥U¥`Lp$VX`Lg¸WSVX`LW ~ g c p&`Lg9:v� a g n `Lg
VXe n eLg�eLQÎ\ a � c RLUSV a WSUSe n eLQÎg<eLV�V1e n eLgÄ×x¾T¿X¿XÔ&ÀI¿IE n `Lg�VXe n eLg�f�`LVXWS`LV a p c l a g
WSV c l aTnLa g9ETUSQ a�n emf aTnJa USQ a ` c QSfF\]USg<`m`Lp$V a g{fT`L^ }Lc Q a f c `LQSeLg_^_hIg_eL£ ~ p c f a g9:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/gh¨hVgh¨hVgh¨hVgh¨hVKÍ_bW`aPSRw`adObe\]Z[PSZ]vMd!+Í_bW`aPSRw`adObe\]Z[PSZ]vMd!+Í_bW`aPSRw`adObe\]Z[PSZ]vMd!+Í_bW`aPSRw`adObe\]Z[PSZ]vMd!+

Reloj de Referencia primaria 

GPS 
LORA

Estrato 

Estrato 

Estrato

Estrato 4 

DCS DCS DCS Switch local 

Switch de peaje 

Switch local 

Reloj de Referencia primaria 

Switch de peaje 

Switch local 

PBX PBX T1 mux T1 mux T1 mux PBX 

Switch de Switch de 



��Q.eL\2^_USQ n ` n eD��×¡¾�¿X¿XÔ&ÀI¿mVXe a \&E)\ a ^ a ZJ`LVXz aÛn e/VXeL\]`Ly]eLg n e.eLg<p$V a p$`�G
eLg<p$hIQAeLQARLV a Q n eLgi`L� c f c Q a gip a V c � a VXz a giW a V a \ a giVXe n eLg�×¡¾T¿X¿XÔ&ÀI¿�`¸QS` n `Lg n e¸VXe n

^ a ZJ`LVXeLg9:B��QAeL\�f a g<` n e¸\]`LgiVXeL\]`Ly]eLg n e¸eLgqp$V a p$`¸� n e¸V1e n eLgiWSV c l aTnLa g9EJeLg<p$hëQ
\]`Lf a \ c]dIaTn `LgÛeLQ=WSeL|SULe � a gÛ`L� c f c Q a gÛ� c Q a \]eLg9E�p a \]eLgÛfT`L^_`vUSQ a `L� c f c Q a fTeLQSp$V a \
\]`Lf a \&: "0c Q a \]^_eLQSp$e
E=\]`Lg·VXeL\]`Ly]eLg n eøeSg<p$V a p$`Á�çeLg<p$hIQ¶USgqU a \]^_eLQSp$eøeLQ
nLc g<WS`Lg c p c lS`Lg�� - �7E!p a \reLg�fT`L^_`²Ó8�!Q�ÀLâ n e ��×¡¾T¿X¿XÔ&ÀI¿�` - (Nu@fT`LVXWS`LV a p c lS`Lg9:���\
eLg<|SUSeL^ a eLQSp$eLVX`¥eLg }La g<p a QSp$e¥eL�&eLfTp c lS`
E0^ c eLQSp$V a gA|SUSe¥g<e a USQ�VXeL\]`Ly n e¥Q c lSeL\
^ a g }La y]`
:P��g?WL`Lg c]} \]e
E
fTU a Q n `�QS`�g<e�eLy]eLVxf c p a USQÉfTU c]nLaTn ` a WSVX`JW c]aTn `
E
fTVXe a V
g c p$U a f c `LQSeLg¸fT`L^_` § \]`J`LWSg n e²p c eL^_WS`L¨ n `LQ n e²\ a US\]p c ^ a �&USeLQSp$e n e²USQ a g<e � a \
n eBp c eS^_WS`BWSUSe n e¸g<eLV�USQ¸VXeL\]`Ly n eBQ c l�eL\6^ a g }La y]`
:���g<p a gmg c p$U a f c `LQSeLg n e } eLQ
g<eLV4eLl c p aTnLa g a p$` nLa fT`Lg<p a :@�2Q²g c ^_WS\]e²eLy�eL^_WS\]` n eÛ\]`L`LW n e²p c eS^_WS`Û`LfTUSVXVXe
fTU a Q n ` a \]RLU c eLQ�QS`.eSg<p a g<eLRLUSVX`.|SUSe.\ a YS`LV a²n e.g<U�V1eL\]`Ly�eLg�f�`LVXVXeLfTp a :Â�0e
WSVXeLRLUSQSp a WS`LV2\ a YS`LV a4a a \]RLU c eLQm^_hIg9EF|SU c eLQi\]e[WSVXeLRLUSQSp a a a \]RLU c eLQi^_hIg9EF|SU c eLQ
^ c V a eL\
VXeL\]`Ly n eA\ a WSV c ^_eLV a WSeLVXg<`LQ a W a V a lSeLV c � c f a V;\ amc QS�&`LVX^ a f c]~ Qb:A��g<p$`AQL`
a ZJU nLa E a g<z�|SUSe¥\ a VXeLRL\ a eLgAQSUSQSf aBn eLWSeLQ n eLV�eLQ�USQ�VXeL\]`Ly n e¥Q c l�eL\�^ a g }La y]`
W a V a \ a g{g<e � a \]eLg n emp c eL^_WS`
:���g<p$`[WSVXeLl c eLQSem\]`L`JWSg n emp c eL^_WS`
:

�2`Lp$eP|SUSePUSQ a `L� c f c Q a�n eÚâ9½bÔ&¼$×¡ðbÀI¾
äLº�\]`Lf a \7WSUSe n eP^ a QSp$eLQSeLV4^_hIg n e
USQ@eLQS\ a fTe a USQ@VXeL\]`Sy n eÙeLg<p$V a p$`Ù^_hIg a \]p�`
E7\]`ÙfTU a \keLg<p a=}Lc eLQbE7g c eL^_WSVXeÙZ
fTU a Q n `ÙUSQ@g<`L\]`ÙeLQS\ a fTeµ�reL\kWSV c ^ a V c `L [g<e a USg aTn `ÙW a V a g<e � a \]eLg n eÙp c eL^_WS`
^ c eLQSp$V a g |SU�e�\]`Lg `Lp$V1`Lg g<e�^ a QSp�eLQSR a Q?g<`L\ a ^_eLQSp$e�fT`L^_`?USQ }La f�wSUSW¥�reL\b��V c eLg
g<eLfTUSQ nLa V c `É` n eBeLQSlSz]`L ¡:¥�2`Lp$eBp a ^ }Sc sTQB|SU�eÉ\ a VXe nBnLc R c p a \ n eBUSQ¸WSVX`LlSeLe n `LV
n e@g<eLVXl c f c `@p$eLQ n VXz a g<U�WSVX`LW c `@eLg<|SUSeL^ a/n e nLc g<p$V c�} USf c]~ Q n e@p c eL^_WS`
:÷��g<`
p a ^ }Lc sTQieLg<p a�}Lc eLQb:

��\6¢TQ c fF`B^_`L^_eLQSp$`BW a V a WSVXeL`LfTUSW a VXg<eBeLg[fTU a Q n `BUSQ¸eLQS\ a fTeBl a�n eBU�Q
WSVX`LlSeLe n `LV n ePg<eLVXl c f c ` a `Lp$Vx`Ù�rWS`LVieLy]eL^_WS\r`
E�\ a g c p$U a f c]~ Q.Ó_Ô&ä
ßFâ�ïb¾TÇÛÓ?ÀLÀL¼  ¡:



��g<p$`ÂeLg@\]`�|SUSeÂY a fFeÂ\ a VXe nÂn e���×¡¾T¿X¿XÔ&Àë¿¥lSeLV nLaTn eLV a ^�eLQSp$eÂWS\]eLg c `LfTV ~ Q c f a

WS`LVX|SUSe.USQ a VXe n QS`.W�USe n e c ^_WS`LQSeLV[g<UPp c eS^_WS`.g<` } VXe.`Lp$V a :Â�Ë^_eLQS`Lg9E�WS`LV
g<USWSUSeLg<p$`
E�|SUSe�g<e a USQ a VXe n �!���2���k:Ñ��QSp$`LQSfTeLg9E�eLQSp$VXe�^_hIgPVXz]R c]n `�g<e a eL\
p c eL^_WS`m�!���2���kET^_hIg�WS`Lg c]} \]emg<emY a fTem\ a g c p&U a f c]~ Q[Ó_Ô&ä
ßFâ$ïb¾TÇiÓ?ÀSÀL¼Ø:

¤Ot�USe�W a g a fTU a Q n `�g<e?W c eLV n e�USQ[eLQS\ a fTe a U�Q?VXeL\]`Ly n e�VXeS�&eLVXeLQSf c]a ¦±��Q
eLg<p$eÌf a g<`
E�f aTnLa VXeL\]`Ly n eÌeLg<p$V a p$`Ìp c eLQLeÌf a V a fTp$eLVXz]g<p c f a g n eÌeLy]eLfTUSf c]~ Q
R a V a QSp c]dIaTnLa g�|SUSe�p c eLQSeLQ nLc �&eSVXeLQSp$eLg�W a VXhë^_eLp$VX`Lg9E n eLWSeLQ nLc eLQ n ` n eL\�eLg<p$V a p$`
:
� a p$USV a \]^_eLQSp�e
E9eLQSp$V1e¸^ a g a \]p$`BeL\6Q c lSeL\ n eL\�eLg<p$V a p$`
E9^_hIgmeS£ a fTp$` n e } eBg<eLV�eL\
VXeL\]`Ly&:�� a¸c]n e a eLg�WSVxeLlSeLQ c V{|SUSe�`LfTUSVXV a Q�eLVXVX`LVXeLg�Y a g<p a |SUSe�\]`Jg�eLQS\ a fTeLg n e
p c eL^_WS`�g<e a QvVXeLg<p a USV aTn `LgPW a V a g<eLVXl c V<:Ñ�4USfTYS`LgPWSVX`JlSeLe n `LVXeLg n e�gqeLVXl c f c `
^ a QSp c eLQSeLQ c QSg<p a \ a f c `LQSeLg��&z]g c f a ^_eLQSp$e@g<eLW a V aTn `Lg�g<`L\]`ÙW a V a \ a=nLc g<p$V c]} USf c]~ Q
n evp c eS^_WS`
E�WSeLVX`vQ aTnJa WSVXeLl c eLQSe a fTU a \]|SU c eLVA`LVXR a Q c]dIa f c]~ Q n e nLc g<p$V c]} U c VAeL\
p c eL^_WS` a p$V a lSsTg n em\ a VXe nmn e���×¡¾T¿X¿XÔ&ÀI¿7eLQigqz
^ c g<^ a :

� a �3�7�{�F�@f a V a fTp$eLV c]dIa \ a eLy]eLfTUSf c]~ Q n e�VXeL\r`LybVXeLfTeLWSp$`LV }La g aTn `AeLQ?g c eL\
VXeL\]`Ly
eLg<p a `LWSeLV a Q n `meJQiUSQ n emp$VXeLg_^_` n eL\]`LgJ8

• 
��W�e�V a f c]~ Q � n e a \&8��W�e�V a f c]~ Q � n e a \&8��W�e�V a f c]~ Q � n e a \&8��W�e�V a f c]~ Q � n e a \&8LeL\
fT`L^_WS`LVXp a ^ c eLQSp$` a fT`LVxp$`mWS\ aTd ` n eL\
VXeL\]`Ly&:

• 
��W�e�V a f c]~ Q���Q�� a p c�dëaTn�a 8��W�e�V a f c]~ Q���Q�� a p c�dëaTn�a 8��W�e�V a f c]~ Q���Q�� a p c�dëaTn�a 8��W�e�V a f c]~ Q���Q�� a p c�dëaTn�a 8NeL\�^_` n `Pp$z]W c f a ^_eLQSp�eP`LWSeLV a f c `LQ a \7eLQÛeL\
|SUSemeL\
p c eL^_WS`meLg_VXeLf c]}Lc]n ` n emfTU a \]|SU c eLV�`Lp$V a �&USeLQSp$e
:

• 
��W�e�V a f c]~ Q÷�
`LgIp�eSQ��W�e�V a f c]~ Q÷�
`LgIp�eSQ��W�e�V a f c]~ Q÷�
`LgIp�eSQ��W�e�V a f c]~ Q÷�
`LgIp�eSQ c]n�a 8c]n�a 8c]n�a 8c]n�a 8�\]`Lg f a g<`Lg § V a VX`Lg<¨IfTU a Q n `Ïp$` nLa gÑ\ a g
VXeL�&eLV1eLQSf c]a g n emp c eS^_WS`mg<emW c eLV n eLQb:



��QveL\;^_` n ` n e�`JWSeLV a f c]~ Q c]n e a \&E�eL\;VXeL\r`Ly�VXeLfTeLWSp$`LV¸QSUSQSf a W c eLV n e�\ a

VXeL�&eLV1eLQSf c]a.n e�p c eS^_WS`�eLQSp$V a QSp$e
:Ñ��g<p$`�eLg�f c eLVXp a ^_eLQSp$e�lSeLV nLa�n eLVX` a fT`LVXp$`
WS\ aTd `
E!WSeLVX`�QS`�eLg?p&z]W c fT` n e�\ a `LWSeLV a f c]~ Q�QS`LVX^ a \ nLc]a V c]a : - eLVX`�fT`L^_`�`JWSeLV a

eL\�VXeL\]`Ly a fT`LVXp$`¥WS\ aTd `¥eLgAUSQ aB} USeLQ aB}La gqe�W a V a \ a eLy]eLfTUSf c]~ Q n eL\�p c eL^_WS`¥eLQ
RLeLQSeLV a \&: - `LV�eLy]eL^_WS\r`
EJ\ a `LWSeLV a f c]~ Q c]n e a \6^_USeLg<p$V a eL\ § VXU c�n `L¨ a fT`LVXp$`BWS\ aTd `
n eL\6VXeL\]`Ly&E9|SUSeBg<eB^ a Q c �&eLg<p a V a?a g<z6^ c g<^_`BfT`L^_` a y]USg<p$eLg n eL\ c Q nLc f aTn `LV n eB\ a

f a VXR a ¢Tp c \ n eL\
Q c lSeL\
���!�?eLQi�
���2���k:

� a `LWSeLV a f c]~ Q�eLQS� a p c]dëaTnLa g c eL^_WSVXe�eLg<WSeLV a |SUSeªY a Z aÙc QSp$eLVXV1USWSf c `LQSeLg
fT`LVXp a g n eA\ a g<e � a \ n eAVXeL�&eLV1eLQSf c]amn eAp c eS^_WS`
EL|SUSeAeLg4f c eLVXp a ^_eLQSp�eAlSeLV nLaTn eLVX`
n e[\ a g{`LWSeLV a f c `LQSeLg n e[VXe n QS`LV1^ a \&: - USe n emY aT} eLV n e � a � H9H c QSp�eLVXVXUSWSf c `LQSeLg
WS`LV n z a?n e a fTUSeLV n ` a \ a �3�7�{�F�k:�� a p$USV a \�^_eLQSp$e
E n USV a QSp$eB\ a?c QSp�eLVXVXUSWSf c]~ QbE9\ a

VXeL�&eLV1eLQSf c]a¸n e�p c eL^_WS`�QS`¥WSUSe n e�g<eLV{USg aTnLa :�� c \ aBc QSp$eLVXVXUSWSf c]~ Q�eLg�fT`LVXp a E!eL\
VXeLfTeLWSp$`LV@VXeLg<p a USV a V a \ a g<e � a \ n eÑp c eL^_WS`ÑfTU a Q n `ÑVXe a W a VXe d f a : ��eÑ`Lp$V a

�&`LVX^ a E7eL\kVXeL\]`LykVXeLfTeSWSp$`LVÉp$eLQ n VXhP|SUSeÙf a ^ }Lc]a VÉVXeS�&eLV1eLQSf c]a g c \ a WSVXUSe }La=n e
eLy]eLfTUSf c]~ Q@eL£�p�eLVXQ a eSg.eL£�p$eLQ nLc]nLa :Ð��Q@fTU a \]|SU c eLVÉf a g<`
E7Y aT} VXhPf c eLVXp$`ÙeLVXVX`LV
eLQSp$VXeÅeL\�p c eS^_WS`Å^ a QSp$eLQ c]n `Å\]`Lf a \]^_eLQSp$eÅZà\ a VXeL�&eLVXeLQSf c]a gqeLfTUSQ nLa V c]a `
VXeLg<p a USV aTnLa QSUSeLl a ^_eSQSp$e
: ��g<p a·nLc �&eLVXeLQ�f c]a·n e } eLVXz a g<eLVÐ^�eLQS`Lg n e �
^ c fTVX`Lg<eLRLUSQ n `
:Ì�2Q�eLVXVX`LV n eªp c eS^_WS` n e c QSfT\]USg<` � ^ c fTVX`Lg<eLRLUSQ n `ªWSUSe n e
f a USg a VkY a g<p a � a y]USg<p&eLg n e c Q nLc f aTn `LVkeLQ¸eS\6Q c lSeL\6���N�F��eLQ¸USQ¸fF`LVXp$`BWSeLV c ` n `
n e²p c eL^_WS`
EbWSeLVX`²�!���2���íWSUSe n e²^ a QSeLy a V�eLg<p$`²g c Q¥eLVXVX`LV<:=DÙUSQ aÉnLc �&eLV1eLQSf c�a
n e¥p c eL^_WS` n e � ^ c fTV1`Lg<eLRLUSQ n `¥QS` a �&eLfTp a V a \ a gAf a VXR a gAQSeLfTeLg a V c]a g n e¥Q c l�eL\
���N� � eLQ?�!���2���µ�r`��7� � eLQ��!��'� ¡:A� c Q�eS^ }La VXRL`
EL\]`Lg4eLVXVX`LVXeLg n eAp c eS^_WS`Ag<e
a fTUS^_US\ a V a Q?ZAf a USg a V a Q?eLlSeLQSp$U a \]^_eLQSp$e?USQ a y]USg<p$e n e�WSUSQSp$eLVX`�eSQ?\]`Lg Q c lSeL\]eLg
^_hIg }La y]`Lg n em�!���2����%��!��'_:



� a `LWSeLV a f c]~ Q.eL£�p$eLQ nLc]nLa `LfTUSVXVXe/fTU a Q n `/USQ.�2�ª�!���2����%��!��'�W c eLV n e
p$` nLa g�\ a g�VXeL�&eLVXeLQSf c]a g n e�p c eS^_WS`
E!WSV c ^ a V c]a g�`�g<eLfTUSQ nLa V c]a g9E!WS`LV�USQ�WSeLV c ` n `
n e�p c eS^_WS`�eL£�p$eLQ nLc]n `
: ��QÑ�!���2���7%&�!��'�E4g c USQÑ�2�àeLg<p a eLQ³`LWSeLV a f c]~ Q
eL£�p$eLQ nLc]nLa `�V1eLf c]}Lc eLQ n `�eL\�p c eL^_WS` n ePUSQ a �&U�eLQSp$ePeLQP`LWSeLV a f c]~ QPeL£�p�eLQ nLc]nLa E
\]`Lg a y]USg<p$eLg n emWSUSQSp$eLVX`ml c eLQSeLQiRLeLQSeLV a \]^_eLQSp$emZ a�c QSp$eLVXl a \]`Lg_� c y]`Lg�:

� c p$` n `@eLg<p a �&USQSf c `LQ a Q n `@fT`L^_`Ù\]`ÙWS\ a QSe aTn `
E n e } eLVXz a Y aT} eLVBWS`LfT`Lg
a y]USg<p$eLg n e�WSUSQSp�eLVX`����N� � `��7� � f aTnLain z a :?�3QSfT\]USg<`�eLQ?`LWSeLV a f c]~ Q?eL£�p$eLQ nLc]nLa E
USQ¥�2�@�!���2���7%&�!��'ËQS` n e } eLVXz a p$eLQSeLV ^_hëg n e²USQ a y]USg<p$e n e²WSUSQSp$eLVX`²���N� �
eLQi�?g<eLRLUSQ n `Lg9ETZ[USQS`mWS`LV��?g<eLRLUSQ n `Lg_W a V a �7� � :

��:]G��:]G��:]G��:]G�	�eS\�`Ly - \]eSg c	�eS\�`Ly - \]eSg c	�eS\�`Ly - \]eSg c	�eS\�`Ly - \]eSg c `` ``Jf�V ~ Q c f�`f�V ~ Q c f�`f�V ~ Q c f�`f�V ~ Q c f�`

 � c Q c ^_WS`LVXp a V�\]`Lg²VXeL\]`Ly]eLg a \]p a ^_eLQSp$e=eS£ a fTp$`Lg²eLQ/\ a VXe n=n e;��×x¾T¿X¿XÔ&ÀI¿IE
QSUSQSf a Y a g c]n `²WS`Lg c]} \re¥\ a `LWSeLV a f c]~ Q¥g c QSfTV ~ Q c f aBn e¥\]`LgA^_US\]p c p$V a QSg<^ c g<`LVXeLgAZ
`Lp$V a g�W a VXp$eLg n eL\NeL|SU c WS`
E!g c Q�\ a QSeLfTeLg c]nLaTn�n e�VXeL\]\]eLQS` n e²õLÔ&¼$â�W a V a VXeLWS`LQSeLV
eLg<p a g nLc �&eLV1eLQSf c]a g n eip c eL^_WS`
:�' a Z n `Lg_V aTd `LQSeLg_W a V a eLg<p$`
:

- V c ^_eLVX`
E7\]`Lg.eLQS\ a fTeLg n e ��×¡¾T¿X¿XÔ&ÀI¿ a \kgqeLVB^_US\]p c p$V a QSg<^ c p c�n `Lg.WSU�e n eLQ
lSeLQ c V n e n `Lg[VXe n eLg nSc �&eLVXeLQSp�eLg9: - `LV�eLy]eS^�WS\]`
E�g<eÉWSUSe n eÉQSeLf�eLg c p a V�fTVXe a V�USQ
���N�F� n e?p$VXeLg����N�T� n e?eLQSp$V aTnLa :m�2QS`?l c eLQSe n e?\ a WSVX`LW c]a VXe n?n eL\0WSVX`LlSeLe n `LV
n eL\{g<eLVXl c f c `
E2eL\{g<eLRJUSQ n `�l c eLQSe n e�\ a WSVx`LW c]a VXe n�n e�`Lp$VX`ªWSVx`LlSeLe n `LV n e
g<eLVXl c f c `
EbZÛeL\�p$eLVXfTeLVX`²l c eLQSe n e²USQ a § c g<\ aÉa g c QSfTV ~ Q c f a ¨LE
|SUSe²eLg¸`Lp$V a �&`LVX^ a
n e n eLf c V�USQ a VXe n WSV c l aTnLa fT`LQig<UmWSVX`LW c `[eLg<|SUSeL^ a�n emVXeL\]`Ly c QSp$eLV1QS`
:



� a � a \]p açn e VXeL�$eLVXeSQSf c]a p a ^ }Lc sTQ WSeLVX^ c p$e |SUSe \]`LgÁVXeL\]`Ly]eLgÁeLQ
nLc g<WS`Lg c p c lS`Lg aTc g<\ aTn `LgÉg<ePg a \]R a Q n eÛ� a g<e
:@�2`PQSeLfTeLg a V c]a ^_eLQSp$eÛ� a \]\ a QbE�WSeLVX`
WSUSe n emg a \ c VXg<e[y]USg<p$`m\]`[g<US� c f c eLQSp�e[W a V a \]\]eLl a V2eL\!QS¢T^_eSVX` § c QSfT`LVXVXeLfTp$`L¨ n e?õLÔ&¼�â
WS`LV�p c eL^_WS` n e¸eLgqp$VXUSf�p$USV a : - `LV�g<USWSUSeLg<p$`
ELeLg<p$`Lg nLc g<WS`Lg c p c lS`Lg a USQAQSeLfTeLg c p a Q
eLQSl c]a V�Z[VXeLf c]}Lc V nLa p$`Lg9:

D a |SUSeÚf aTnLa USQS` n eÚ\]`Lg=VXeL\]`Ly]eLg=WSUSe n e´QS`ÚeLg<p a V�eLQÙ� a g<eÚf�`LQ´\]`Lg
`Lp$VX`Lg9E7Z´WSVX` }LaT} \]eL^_eLQSp$eÙQS`ÙeLg<p a VXhLE7eLg.Q�eLfTeLg a V c `ÙVXeLUSQ c VÉ\]`Lg nLa p$`Lg.eLQ@USQ
õ£�ë»$»xÀI¿IE6USg<U a \]^�eLQSp$e�U�Q a eLg<p$VXUSfTp$USV a fT`L^_WS\reLp a E6e c QSg<eLVXp a V?õLÔ&¼$â n e�VXeL\]\]eLQS`PZ
fT`LQSp$VX`L\ a V;\]`LgmõLÔ&¼$âI:A�!`LgmõLÔ&¼$â n eAV1eL\]\]eLQS`AVXeSfTUSWSeLV a Q�USQ?� a \]p a QSp$eAeSQ�eL\
QS¢T^�eLVX`
n e´õLÔ&¼$â¸eLQ�USQ a eLg<p$V1USfTp$USV a Z´\]`Lg/õLÔ&¼$â n e@fT`LQSp$VX`L\kY aT}Lc \ c p a Q a \�VXeLfTeLWSp$`LV a \
n eLp$eLfTp a V�\]`LgBõLÔ&¼$â n e�VXeL\]\]eLQS`
:/��Q�eL\�f a g�` n e¥USQ��k� � E0\]`LgBõ£�ë»&»XÀë¿<â n e¥eLVXVX`LV
VXeLWSeLp c VXhIQ USQ a eLg<p$VXUSfTp$USV a fT`L^_WS\]eLp a g c eL\ÏVXeL\]`Ly n e eLQSp&V aTnLa fT`LVXVXe
fT`LQSg<p a QSp$eL^_eLQSp$em^_hIg�\]eLQSp$`m|SUSemeL\
VXeL\]`Ly n e[g a \ c]nLa eLQiUSQi���N�N:

�2Q a eLg<p$VXUSfTp�USV a eLQSp�eSV a g<eLVXh } `Lp aTnLa g c eS\?VXeL\]`Ly n eËeLQSp$V aTnLa fT`LVXVXe
fT`LQSg<p a QSp$eL^_eLQSp$e[^_hIg_VXhIW c]n `[|SUSe[eL\!VXeL\]`Ly n e[g a \ c]nLa eLQmUSQm���N�N:4��g<p a eLg{g<`L\]`
`Lp$V a �&`LVX^ ain e n eLf c VM|SUSe�\ ainLc g<p$V c]} USf c]~ Q n e�p c eL^_WS`�ZA\ a eS£ a fTp c p�U n�n e�p c eS^_WS`
eLgÙfTV c p c f a eLQÂ\ a gÙVXe n eLg n `LQ n eÂeL\4eL|SU c WS` n e ��×¡¾T¿X¿XÔ&ÀI¿²eLg<p a eLQSR a QSfTY aTn `
eLg<W a \ nLa¥a eLg<W a \ nLa E6eLQP\]USR a V n e�fT`LQSg c g<p c V n e�USQPWSeL|SU�e � `´�r` c Q�fT\]USg<`�RLV a QS 
QS¢T^_eLVX` n emeLQS\ a fTeLg_WSUSQSp$` a WSUSQSp$`
:



IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/g"1hVg"1hVg"1hVg"1hVYª+JMZ]�#Ø]d?UËvMZ]b´JMd]kcP�xcf]JMkcdª+JMZ]�#Ø]d?UËvMZ]b´JMd]kcP�xcf]JMkcdª+JMZ]�#Ø]d?UËvMZ]b´JMd]kcP�xcf]JMkcdª+JMZ]�#Ø]d?UËvMZ]b´JMd]kcP�xcf]JMkcd

��g<p$eàWSVX`LfTeLg<`àeLQSp$eLV1` n e a y]USg<p a Vµ\ a gÐl a V c]a f c `LQSeLg n eàp c eL^_W�`àg<e
p$V aTn USfTe?eLQ[^_USfTYS`?eLg<�&USeLV d `?Z�R a g<p$`Lg9: - `LV�eLy]eL^_WS\]`
E�USQ?���N�F�AU�g a ^ a g n e?K
� } WSgÉ�r^ a g n eL\�l a \]`LV n e¸p$V1eLgi��� � n e a QSfTY�` n e }La Q nLa  �g<`L\]` n eAR a g<p$`LgiW a V a

eL^_W a f a V{\]`Lg����N�F�²WS\reLg c `LfTV ~ Q c fT`Lg9:���\ a QSfFYS` n e }La Q nLa¸n eL\NVXeL\]\�eLQS` n e²õLÔ&¼�â
g<eLV c]a ^_USfTYS`Ë^_eLQS`LV.USg aTn `Ë\]\]eLl a Q n `Ë\]`Lg�õLÔ&¼$â n eL\[USgqU a V c `Ð�rZ a RLVXeLR a Q n `
R a Q a QSf c]a   a \ a VXe n�n eL\;×¡¾T¿X¿XÔ&ÀI¿I:���g<p$e�VXeL\]\�eLQS` n e¥õLÔ&¼$âkZ¥WSVX`LfTeLg<` n e�fT`LQSp$VX`L\
W a V a ���N�F� a �2�/���N�T�?eLg<p a�c \]USg<p$V aTn `meLQi\ a � c RLUSV a G<�6:

 
 
 
 

M 
U 
L 
T 
I 
P 
L 
E 
X 
O 
R 
 

Bit de relleno 
Y control 

Bit de relleno 
Y control 

Bit de relleno 
Y control 

Red # 1 
DS-3 #1 
(44.736 Mbps) 

Red # 1 
DS-3 #1 
(44.736 Mbps) 

Red # 1 
DS-3 #1 
(44.736 Mbps) 

DS-4 NA 
139.264  Mbps 

3 X 44.736 Mbps = 
134.208  Mbps 



��: ���: ���: ���: �[� ¢T\]p c� ¢T\]p c� ¢T\]p c� ¢T\]p c WS\]e�£ a f c�~ Q �WS\]e�£ a f c�~ Q �WS\]e�£ a f c�~ Q �WS\]e�£ a f c�~ Q � c Q�f�V ~ Q c f a ���������c Q�f�V ~ Q c f a ���������c Q�f�V ~ Q c f a ���������c Q�f�V ~ Q c f a ���������

��\6p c eL^_WS` n eBVXe n ^_hëgmeL£ a fTp$`BWSeLVX^ c p$e a �
���2���ÚUSg a Vk^_US\]p c WS\]eL£ a f c]~ Q
^_hIg nLc VXeLfTp a E c QSp$eLVXf a \ aTnLa Zvg c QSfTV ~ Q c f a |SULe=\]`Lg n eLg<� a lS`LV aT} \]eLg¥^_sTp$` n `Lg n e
VXeL\]\]eLQS` n eÛõLÔ&¼�USg aTn `LgAfT`LQ¥\]`LgAQ c lSeL\]eLgA^_hIg a \]p$`Lg n e¥\ a y]eLV a VX|SULz aBnLc R c p a \ n e
��×¡¾T¿X¿XÔ&ÀI¿I: - `LV�\]`�p a QSp&`
ESp$VXeLg ���M� � WSUSe n eLQ[�&hIf c \]^_eLQSp$e?eLg<p a V�fT`L^ }Lc Q aTn `Lg eSQ
USQi���M�F�?g c QieL\
USg<` n emRLV a Q n eLg�õ£�ë»$»xÀI¿<âIETVXeS\]\]eLQS` n e?õLÔ&¼$âIET`m^_USfTYL`mfT`LQSp$VX`J\&:

�2`ªg<eª\]`LRLV a Q aTnLa g c Q�W a R a V²USQªWSVXeLf c `
E�g c Q�eL^ }La VXRL`
:Ì�2`ªWSUSe n e
Y aT} eLVPVXeL\]`Ly]eLg n eÂeLgqp$V a p$`��µeLQÂ�
���2���k:ù�7` n `�eL\4p c eL^_WS`�eSQÂp$` n `LgÙ\]`Lg
nLc g<WS`Lg c p c lS`LgP�!���2��� n e } e�g<eLV n e�eLg<p$V a p�`��Ù`�^_eLy]`LV<:���g<p$`@g<`L\]z a g<eLV¸USQ
a g<USQSp$`Ñ^ a ZJ`LV@eLQ³R a g<p$`Lg n eÑVXe n E WSeLVX`³\ a f a W a f c]nLaTnÑn eÑW a R a V@VXeL\]`Ly]eLg
eL£ a fTp$`Lg_Y a fTemeL\
eLg<p$V c fTp$`mp c eL^_WS`m�!���2���=^_USfTYS`m^_hIg_�&hIf c \ n em\]`LRJV a V<:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/ghÌghÌghÌghÌ�©¦dOf]Z]`ÆX[NQvM`aJMØ]vMZ-,�dOP	©¦JMf]kcPSdOf]d©¦dOf]Z]`ÆX[NQvM`aJMØ]vMZ-,�dOP	©¦JMf]kcPSdOf]d©¦dOf]Z]`ÆX[NQvM`aJMØ]vMZ-,�dOP	©¦JMf]kcPSdOf]d©¦dOf]Z]`ÆX[NQvM`aJMØ]vMZ-,�dOP	©¦JMf]kcPSdOf]d

Byte    Byte     Byte     Byte  

Byte    Byte     Byte     Byte  

Byte    Byte     Byte     Byte  

 
 
 
 
Byte- Interpolado 

 
 
 
 

Multiplexor 
Byte    Byte     Byte     Byte  

STS-1 # 2 Sincronizado 
51.84 Mbps 

STS-1 # 1 Sincronizado 
51.84 Mbps 

STS-1 # 1 Sincronizado 
51.84 Mbps 

STS-3 Sincronizado 
Salida a 155.52 Mbps 
(3 X 51.84 Mbps = 
155.52 Mbps) 



��\7^ a ZJ`LV } eLQSeL� c f c `PeLgÉ^_`Lg<p$V aTn `PeLQÛ\ a � c RLUSV a G<�6:´��QÛ\ a � c RLULV a E�\ a g
eLQSp$V aTnLa g´g c QSfTVX`LQ c]dIaTnLa g´�!�7�N� � WSUSe n eLQÂeSg<p a V nLc VXeLfTp a ^_eLQSp�eíeSQSp$VXeL\ aTdIaTnLa g
fT`LQ�VXeL\ a f c]~ Q a õLÔ&¼$â�eLQ�\ a fT`LVXV c eLQSp$e n e�g a \ c]nLa �!�7�)�F��g c QSfTVX`SQ c]dIaTnLa :Ì� a

�!�7�N�T��eSgBeLQSp$`LQSfTeLg¸fT`LQSlSeLVXp c]nLa eLQ²g<e � a \]eSg ~ WSp c f a gBZPeLQSl c]aTnLa gBeLQ²\ a � c]} V a

�!���2���k:��2`�g<e�QSeLfTeLg c p a QPWSVX`LfTe nLc ^ c eLQSp$`Lg n e�fT`LQSp$VX`L\�Z/fT`L^_WL\]eLy]`�VXeL\]\]eLQS`
n e?õLÔ&¼$âI: �N`L^_`[VXeLgqUS\]p aTn `
EF\ a g{lSeL\]`Lf c]nLaTn eLg_�!���2���=g<`LQmg c ^_WS\]eLg_^_¢T\]p c WS\]`Lg n e
\ a eLg<f a \ a?} hIg c f a[n e¸K � : �9�É� } WSg9:BD a QS`Bg�e¸QSeLfTeLg c p a fT`LQSp$VX`L\ aTnLc f c `LQ a \6W a V a

eL\
fT`LQSp$VX`L\
Z[VXeL\]\]eLQS` n e?õLÔ&¼$âI:

��: ���: ���: ���: �?� c Q�f�V1`LQ c]dëa Q n `iU�Q a VXe n �
�����
�� c Q�f�V1`LQ c]dëa Q n `iU�Q a VXe n �
�����
�� c Q�f�V1`LQ c]dëa Q n `iU�Q a VXe n �
�����
�� c Q�f�V1`LQ c]dëa Q n `iU�Q a VXe n �
�����
�

 ��gÉ^_USZ c ^_WS`LVXp a QSp$e nLa VXg<ePfTUSeLQSp a |SUSePeLgB\ a QSeLfTeLg c]nLaTn WS`Lp$eLQSf c]a \ n e
fT`LQSeLfTp a V�eLQAfTVXU d eL\6���N� � �rZB�7� �  �� }La g<p a QSp$e nLaTn `¸eLQAeL\�^_USQ n ` n e¸f c VXfTU c p$`
n eÉlS` d  2|SUSeÉ�!���2���ÚZ��!��'ÂQSeLfTeLg c p a QBW a V a g c QSfTVX`LQ c]dIa V�\r`Lg[VXeL\r`Ly]eLg n eÉVXe n :
� a ^ a ZJ`LVXz aÏn e a USp�`LV c]nLaTn eLgÄeLQÅp$eL\]eLfT`S^_USQ c f a f c `LQSeLgÐUSg a QÃUSQ a p$sTfTQ c f a

\]\ a ^ aTnLa ^_sTp$` n `my]eLVXhIVX|SU c fT`m�&USeLQSp$e
�FV1eLfTeLWSp$`LV�W a V a \]`LRLV a V�eLg<p$`
:

��Q¥eL\�^_sTp$` n `²y]eLVXhIVX|SU c fT`²�&USeLQSp�e
�FV1eLfTeLWSp$`LV<EbeL\�VXeL\]`Ly�^ a g<p$eLV USg a�n `²eLQ
\ a VXe n eLg�USQ a �r`ú^_hIg< ´�$USeLQSp�eLg n eÃVXeS�&eLVXeLQSf c]a WSV c ^ a V c]a � - �!	�g< ¡: � a

VXeL�&eLV1eLQSf c]aBn e¥p c eL^_WS`�eLg<p aBnLc g<p$V c]} U c]nLa W a V a eL\�VXeLg<p$` n e¥\ a VXe n²a p$V a lSsTg n e
USQ a g<eLV c e n e�VXeL\]`Ly]eLg?VXeLfTeLWSp$`LVXeLg9:��0`Lg�VXeL\�`Ly]eLg�VXeLfTeLWSp$`LVXeLg�W a g a Q�g<e � a \]eLg a

p$V a lSsTg n em\]`Lg_`Lp$Vx`Lg_VxeLfTeLWSp$`LVXeLg_eLQi\ a �&`LVX^ a�n emUSQ a y]eLV a VX|SUSz a W c V a ^ c]nLa \&:
�0`Lg_�2���!���2���=WSUSe n eLQif a USg a V�USQS` n emf c QSfT` n emp c WS`Lg n emp c eL^_WS`
8

• 
� c e�^kW�`É�
£Jp$e�VXQF`� c e�^kW�`É�
£Jp$e�VXQF`� c e�^kW�`É�
£Jp$e�VXQF`� c e�^kW�`É�
£Jp$e�VXQF`�8
��g<p aAnLc g<WS`LQ c]} \]e�USQ a VXeS�$eLVXeLQSf c]aAnLc VXeLfTp a�n e�V1eL\]`Ly n e
eLg<p$V a p$` � :



• 
� c e�^kW�`�� c Q�e� c e�^kW�`�� c Q�e� c e�^kW�`�� c Q�e� c e�^kW�`�� c Q�e a \$8a \$8a \$8a \$8���\���� n eLV c l a g<U�WSVX`LW c `�p c eL^_WS` n eª\ a eLQSp$V aTnSaÙn e
g<e � a \
�!���2���=^_e d fT\ a�nLa :

• 
� c e�^kW�`²�ª��V a lSsTg���e� c e�^kW�`²�ª��V a lSsTg���e� c e�^kW�`²�ª��V a lSsTg���e� c e�^kW�`²�ª��V a lSsTg���e08)��\�p c eL^_WS`ÛeLQ²eLg<p$e¥f a g<`ÛeLgBp a ^ }Lc sTQ n eLV c l aTn `
n e�\ a eLQSp$V aTnLa E!WSeLVX`�\]USeLRL`�eL\N�2�veLQSlSz a \ a g<e � a \NeLQ�USQ a¸nLc VXeLfTf c�~ Q n e
g a \ c]nLa�nLc �&eLVXeLQSp�e
:

• 
� c e�^kW�`.f c V1fTU�\ a V<8� c e�^kW�`.f c V1fTU�\ a V<8� c e�^kW�`.f c V1fTU�\ a V<8� c e�^kW�`.f c V1fTU�\ a V<8³��g<p$e=eLg¥eL\M^ c gq^_`=|SUSe/eL\Mp c eL^_WS`=\ c QSe a \&ENfT`LQ/USQ a
nLc �&eLV1eLQSf c]a ^ a ZJ`LV<: ��\´p c eL^_WS`ì\ c QSe a \ÙWSUSe n e¯g<eLV÷USg aTn `¯eLQ¯U�Q
^_US\]p c p$V a QSg<^ c g<`LV a RLV1eLR a V<� } `Lp a VÁ�r�����4 ÊUSg aTn ` fT`L^_` eL|SU c WS` n e
WSVXeL^ c g a g n e�fT\ c eLQSp$e²�]� - �� �ZAWSUSe n e�Y aT} eLV�`Lp$VX`Lg �2�Û�!���2���@^ a g a \]\]h
n eL\i�����B:¶��\ip c eL^_WL`íf c VXfTUS\ a V�eLg´USg aTn `íW a V a � - � nLc VXeLfTp$`íZµ\]`Lg
eL£�p$VXeS^_`Lg´�!���2���ÍeSQ�eLg<p$eí�2�7:¶��Q�p$sTVX^ c QS`Lg n eL\ieL|SU c WS`í�
���2���
nLc g<fTUSp c]n `?fT`L^_WS\]eLp a ^�eLQSp$e?^ a g aTn eL\ a QSp$e
E�eL\!�����³eLg�fT`LQS� c RLUSV aTn `?W a V a

eL\
^_` n `m�4US\]p c p$V a QSg<^ c g<`LV��7eLVX^ c Q a \WV=:

• 
�)`SV1V c eSQFp$e.� c�} VXe�)`SV1V c eSQFp$e.� c�} VXe�)`SV1V c eSQFp$e.� c�} VXe�)`SV1V c eSQFp$e.� c�} VXeb87��\M�2�Â�!���2���Ñp c eLQSe a f�fTeLg<`=g<`L\ a ^_eLQSp$e a USQ/VXeL\]`Ly
c QSp$eLVXQS`
:

�!eLV c]a ¢Tp c \ nLa VmUSQPeLy]eL^_WS\]` n e�f ~ ^_`�\r`Lg��M�Ú�!���2���±VXe a \]^_eLQSp$ePUSg a Q
eLg<p$`Lg_^_` n `Lg n emp c eL^�WS`
:

��g<p am}Lc eLQ?Z } USeLQS` n eSg<fTV c]}Lc V;\]`Lg4VXeL\]`Ly]eLg n e�eLg<p$V a p$`AZAfT`L^_`AeL\
p c eL^_WS`
�!���2���=WSeLVX^ c p�em\ a ^_US\]p c WS\]eL£ a f c `LQig c QSfTV ~ Q c f a :



� c Q¸eL^ }La VXRL`
E9eLg<p$`BQS`BeL£�WS\ c f a eL£ a fTp a ^_eLQSp$eBfT`L^_`B\ a gmVXe n eLgm�
���2���
nLc g<p$V c]} U�ZJeLQieL\
p c eS^_WS`meLQSp$VXem\]`Lg_l a V c `Lg_�2��g n emVXe n �
���2���k:

� a � c RLUSV a G<�à^_USeLgqp$V a fT`L^_`ÅUSQ a VXe n �!���2��� eSg<p a USg<U a \�^_eLQSp�e
g c QSfTVX`LQ c]dIaTnLa :m��Q[\ a � c RLUSV a E�eL\0p c eL^_WS`?W a V a \]`Lg����M�FQ[g a \ c eLQSp$eLg�eLg�^_`Lg<p$V aTn `
eLQÉUSQ a �&\�eLfTY a WSUSQSp$e aTnLa :Û��\)VXeL\]`Ly c QSp$eLVXQS` n e�USQ a W a VXp$e n eL\)eL|SU c WS`��!���2�
�
eLQÄUSQÄQS` n ` n e·âJ½bÔ$¼$×¡ðbÀI¾
äLº÷�rWS`LV�eLy]eL^_WS\]`
E[USQ a `L� c f c Q a fTeLQSp$V a \] vWSUSe n e
n eLV c l a Vµg<UÃg<e � a \ n eÅp c eL^_WS` n eÅUSQÃg<U�WS\]eL^_eLQSp$` n eÅp c eS^_WS` c QSp$eLRLV aTn `
fT`LQSg<p$VXUSfTp c lS`µ���NÆh��¹� ¡: - `LVÉg<USWSUSeLg<p$`
E7eL\�g c g<p$eL^ a �NÆh��¹/` } p c eLQ�eÙg<U@WSVX`LW c `
p c eL^_WS` n eAUSQAQ c lSeL\�^�hIg a \]p$` n e¸g c g<p$eS^ a[n e¸p c eS^_WS` n e¸eLg<p$V a p$`LgJ:B� a `L� c f c Q a

WSUSe n e c QSfT\]USg<`�` } p�eLQ�eLV¸p c eS^_WS` nLc VXeLfTp a ^_eSQSp$e n e�\ a gPgqe � a \]eLgÛ� - �N:Ñ� a \]eLg
g c g<p$eL^ a g n e�p c eL^_WS`�fT`LQSg<p$VXUSfTp c lS`�WSUSe n eLQ�g<eLV{USg aTn `Lg�W a V a WSVX`JlSeLeLV{p c eL^_WS`
a p$` n `Lg_\]`Lg nLc g<WS`Lg c p c lL`Lg_�!���2���=eLQi\ a `L� c f c Q a�n e¥â9½bÔ&¼$×¡ðbÀI¾
äLº�:

��g<p$`Lg��NÆh��¹µg<USWS\]eLQÎp c eL^_WS` n eÑV1eL�$eLVXeLQSf c�a eL£�p$eLVXQ a eLQ³\]`Ñ|SUSeÑeSg
fT`LQS`Lf c]n `²fT`L^_` § ^_` n `²^ a g<p$eLVX¨�W a V a f aTnLa USQS`²\]`Lg¸VXeL\]`Ly]eLg c QSp$eSVXQS`Lg¸eLQ¥\]`Lg
QS` n `Lg n evWSVX`LlSeLe n `LV n evg<eLVXl c f c ` n eL\�eL|SU c WS`v�!���2���k:Î��g<p$eveL|SU c WS`vg c VXlSe
fT`L^_`É^ a g<p$eLV�W a V a `Lp$VX`Lg[QS` n `Lg n eÉV1e n �!���2���kE�WSVX`LlSeLZJeLQ n `Ég<e � a \]eLg[eLQ¸gqU
eLQS\ a fTeÍ���2�FQàg a \ c eLQ�p$e a \ c p$eLV a \]^�eLQSp$eàfTU a \]|SU c eLV±Q c lSeL\ n eÍ\ a y]eLV a VX|SUSz a

�!���2���k:B��p$V a gi`L� c f c Q a g n e.â9½bÔ&¼$×¡ðbÀI¾
äLº{USg a QAg<USgiWSVX`LW c `Lg:�NÆh��¹[W a V a[nLc V c R c V
\]`Lg_VXeL\]`Ly]eLg c QSp$eLVXQS`Lg_Z?fT`LQSp$VX`L\ a V2eL\
p c eL^_WS` n eL\
eLQS\ a fTem�!���2���=g a \ c eLQSp$e
:

- `LV�g<USWSUSeLg<p$`
ETQS`[p$` n `meL\
eL|SU c WS`m�!���2���=eLg<p a U }Lc f aTn `meLQi\]`Lg_QS` n `Lg
n e¥â9½bÔ&¼$×¡ðbÀI¾
äLº n `LQ n ei\ a g } USeLQ a g_g<e � a \]eLg n emp c eL^_WS`m`mg<e � a \]eLg9�NÆh��¹{eLg<p$hIQ
�&hIf c \]^_eLQSp$e nSc g<WS`LQ c]} \]eLg9: - `LV�eLy]eL^_WS\]`
EFWSUSe n emY aT} eLV�eL|SU c WS`m�!�������
n eLg<WS\]eLR aTn `mfT`L^_`meL|LU c WS` n emWS\ a QSp a eL£�p$eLVXQ a \]eLy]`Lg n em\ a `L� c f c Q a fFeLQSp$V a \&:



IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/ghÕghÕghÕghÕ�©¦JMf]kcPSdOf]J/X�Rcf]\]dHNwf]R>^_ZO\[©¦¬�ÏÀÍ_ª©¦JMf]kcPSdOf]J/X�Rcf]\]dHNwf]R>^_ZO\[©¦¬�ÏÀÍ_ª©¦JMf]kcPSdOf]J/X�Rcf]\]dHNwf]R>^_ZO\[©¦¬�ÏÀÍ_ª©¦JMf]kcPSdOf]J/X�Rcf]\]dHNwf]R>^_ZO\[©¦¬�ÏÀÍ_ª

��g<p$`LgÄ`Lp$VX`LgÐQS` n `LgÐ�!���2��� n eLV c l a QÃg<UÃp c eL^_WS` n eÅ\ a fT`JVXV c eLQSp�e
eLQSp$V a QSp$e n e�õLÔ&¼$âk�
���2���ªeLQÉ\]`�|SUSe�eLg?\]\ a ^ aTn `�USQ a VXVXeLRL\]` § fT`JQSp$VX`L\ aTn `�WS`LV
p c eL^_WS`Ùf c VXfTUS\ a VX¨LE c QSfT\]USg<`Ù^_`Lg<p$V aTn `ÙeLQ@\ a � c RLUSV a �6: �6:Ð��\keL|SU c WS`Ù�!���2���
c QSp$eLVX^_e nLc `
E�p a \ fT`L^_`Â\]`Lg@�����4gí��Ó8�"Q�ÀLâ a RLVXeLR a VX% } `Lp a VX ¡E�eLQª\]`Lg@eLQS\ a fTeLg
�!���2���=USg a p c eS^_WS`mf c VXfTUS\ a V<:

 
 
 
Equipo 
SONET 

Oficina Central 

 
 
 
 
 
Equipo 
SONET 
 

Reloj 
Interno 

BITS 

Fuente de Reloj Externo (GPS) Oficina Central 

 
 
 
 
 
Equipo 
SONET 
 

Reloj 
Interno 

BITS 

 
 
 
 
Equipo 
SONET 

Reloj 
Interno 

Referencia Externa 
Tiempo en “Modo 
Master” 

En el Tiempo 
Ciclo de Tiempo 

(Premisas del Cliente) 

(Planta de Salida) 

Tiempo Para Salida  OC-ns 

 Entrante OC- da tiempo a  CPE  
 Reloj Interno y Salida OC-n 



¤OD�|SUSe a fTeLVXf ain eL\0eL|SU c WS`��!���2���@eLQ?\ a g W�VXeL^ c g a g n eL\bfT\ c eLQSp$eL¦Ë��g<p$e
� - �/`LWSeLV a eLQ § ^_` n `ÉeLg<fT\ a lS`L¨É�reL\�p$eLVX^ c Q�`ÉeLg n eLWS\]`LV aT} \]e
E�WSeLVX`ÉUSQ c lSeLVXg a \] ¡E
|SUSe�eL^_WS\]e a § p c eS^_WS`�f c VXfTUS\ a VX¨{W a V a eL\bVXeL\]`Jy c QSp$eLVXQS`
:?�2`Lp$e�|SUSe?eLg<p$e a VXVXeLRL\]`
fT`LQSp$VX`L\ a eL\�p c eL^_WS` n e¥\ a gAg<e � a \]eLgA���M�FQ n eL\�� - ��eLQSp$V a QSp$eLgAZ²g a \ c eLQSp$eLg9E0Z
p a ^ }Lc sTQiWSVX`LlSeLemUSQip c eL^_WS` n emVXeL�$eLVXeLQSf c]a W a V a eL\
VXeL\]`Ly c QSp$eLVXQS`meJQieL\
� - �7:

- `LV�g<USWSUSeLg<p$`
E�p$` n `Lg/\]`Lg/VXeL\]`Ly]eLg/eLQÙ\ a � c RLUSV a �6: � n e } eLVXz a QÙgqeLV n e
eLg<p$V a p$`Í� `Í^_eLy]`LVXeLgÊW a V a �!���2��� n e }Lc]n ` a \ a � a \]p aún eÌeLg<p$hIQ nLa VXeSg
aTn eLfTU aTn `Lg n emeS£ a fTp c p$U n Z[eLy]eLfTUSf c]~ QiW a V a \r`Lg_VXeL\]`Ly]eLg n emeLg<p$V a p$`m�6:

IKJMLONIKJMLONIKJMLONIKJMLONOPSR>uPSR>uPSR>uPSR>u¦×hV×hV×hV×hV�YKR>ZYKR>ZYKR>ZYKR>ZhbW`aPSN]kc`­NQPSR>\]ZbW`aPSN]kc`­NQPSR>\]ZbW`aPSN]kc`­NQPSR>\]ZbW`aPSN]kc`­NQPSR>\]Z�Z�[\DG]Z�[\DG]Z�[\DG]Z�[\DG]

 
Selector Reloj 

Interno 

Switch Automatico 

Generador de señal de Tiempo (TSG) 

(todo lo necesarios para los relojes de la red) 

Primari Secundari
Derivado del Estrato 



� a � c RLUSV a �9HA^_U�eLg<p$V a a \]RLUSQS`Lg n eLp a \]\]eLg n e?USQ a `LWSeLV a f c]~ Q4�NÆh��¹�: -ba V a

WSVX`LW ~ g c p$`Lg n e²fT`LQS� c]aF}Lc \ c]nLaTn EbeL£�f�eLWSp$`²eLQ¥VXe n eLg¸WSV c l aTnLa g¸^_hIgA^_` n eLg<p a g9Eb\ a

VXe nÚn eÚp c eL^_WS`Úp c eLQSe´eLQS\ a fTeLg=p a QSp$`ÚW a V a �&USeLQSp$eLg n eÚp c eS^_WS`ÚWSV c ^ a V c]a g=Z
g<eLfTUSQ nLa V c]a g9:.��^ }La g n e } eLQ n eLV c l a V n e�U�Q a �&USeLQSp�e n e�eLg<p$V a p$` � WSeLVX`
E0WS`LV
g<USWSUSeLg<p$`
E)`Lp$VX`Lg a VXVXeLRL\]`Lg¥g<`LQ/WS`Lg c]} \]eLg9E c QLfT\]USZJeLQ n `/\ a g c QSfTVX`LQ crdIa f c]~ Q.� - �
nLc VXeLfTp a :v�0`LgAeLQS\ a fTeLg¸g<eLfTUSQ nLa V c `Lg a fTp$¢ a Q�fT`L^_` }La fTwSUSW¥`²g<p a Q n � } Z�:=�2Q a

USQ c]nLaTn g<eL\]eLfTp$`LV a eLg<f�`LRLe[\ a g<e � a \ n e[p c eL^_WS` aTn eLfTU aTnLa :4� c USQmfT`LVXp$`[WSeLV c ` n `
n eÐV1USWSp$USV aÑn eÐg<e � a \�`LfTUSVXV c eLV a WS`LV�W a VXp$e n eÐ\ a gÎ�$USeLQSp�eLg±WSV c ^ a V c]a gÎZ
g<eLfTUSQ nLa V c]a g9EFeL\!VXeL\]`Ly c QSp$eLVXQS` n eL\!e nLc � c f c `[WL` n VXz a g<eLV2USg aTn `
:4��\0VxeL\]`Ly c QSp$eLVXQS`
n e } emg<eLV�eL£ a fTp$` a ê[G<H?W a VXp$eLg_WS`LV�^ c \]\ ~ Qmg c g<emUSg a W a V a eLg<p$emWLVX`LW ~ g c p$`
:

��eLQSp$VX` n e@USQ�e nLc � c f c `@g c ^_WS\]e
E�USQ a/n e@eLgqp a g��&USeLQSp$eSg n e@p c eL^�WS`@eLg
n eLg c RLQ aTnLa fT`L^_`?eL\£�)Æh��¹�E�|SUSe[p c eLQSe[\ a ^_hIg a \]p a eL£ a fTp c p$U n :i��\0RLeLQSeLV aTn `LV n e
g<e � a \ n e�p c eL^_WS`Å�r�7�!�� .p$`L^ a \ a±n eLf c g c]~ Qb: - `LVÙeLy]eL^_WS\]`
Emg c \ a �&USeLQSp�e
WSV c ^ a V c]a eLg<p$USl c eLV avn eLp$eLVX^ c Q a�nLa W a V a eLy]eLfTUSp a V�WS` } VXeL^_eLQSp$eÙZ´QS`´fTUS^_WS\ c V
fT`LQÉ\ a f a \ c]nLaTn�n e�eLg<p�V a p$` � E
eL\)�7�!��WS` n VXz aAn eLf c VX\]e a \)g<eL\]eLfTp$`LV�|SUSe c QSp$eLQSp�e
fT`LQ±\ a �&USeLQSp$eÎg<eLfTU�Q nLa V c]a : � c g<eÎeLQSfT`LQSp$V a V a |SUSeÎeLg<p$`ÎeLg c Q a fTeLWSp aT} \]e
p a ^ }Lc sTQbE6eL\��7�!�ËWS` n VXz a eLQSp$`LQSfTeLg�g<eLV a USp$`L^_hIp c f a ^_eLQSp$e�f a ^ }Sc�aTn ` a \�VXeL\]`Ly
c QSp$eLVXQS`mfT`L^_`m�&USeLQSp$e n emp c eL^_WS`
:

�NÆh��¹ WSVX`LlSeLe?p$` n `?eL\0^ a QSeLy]` n e?p c eL^_WS`?W a V a \]`Lg�eLQS\ a fTeLg nLc R c p a \reLg�eLQ
\ a `L� c f c Q a g<eLVXl c]n `LV<:Û��g<p$`Lg[g<`LQB^_`Lg<p$V aTn `Lg?eLQB\ a W a VXp$e c QS�&eLV c `LV n eÉ\ a � c RLUSV a

�9H6:



��: K��: K��: K��: K?()eSQFeS� c f c `Lg n eS\�^ a Q�eSy]` n e4p c e�^�W�`i�
�����
�()eSQFeS� c f c `Lg n eS\�^ a Q�eSy]` n e4p c e�^�W�`i�
�����
�()eSQFeS� c f c `Lg n eS\�^ a Q�eSy]` n e4p c e�^�W�`i�
�����
�()eSQFeS� c f c `Lg n eS\�^ a Q�eSy]` n e4p c e�^�W�`i�
�����
�

 �0`Lg } eLQSeL� c f c `Lg n e�VXeL|SUSeLV c V´^ a Q�eLy]` n e�p c eL^_WS` n e÷eLg<p�V a p$`÷�ÐeLQ
�!���2���=g<`LQiQSUS^_eLVX`Lgq`Lg9:���\]RLUSQS`Lg_g�`LQi\ c g<p aTn `Lg_fT`L^_`mg c RLUSe
8

♦ 
��g<p$e�eLg eL\0^_eLf a Q c g<^�`�|SUSe�WSeLVX^ c p$e a �!�������@^_US\]p c p$V a QSg<^ c p c V;õSÈ�¼$ÀLâ a

\]`Lg?V a QSRL`Lg n e�\]`LgAÞLÔ]ÞL¾AõLÔ&¼$âI:Û� c QÉeL\�eL£�p$V1eS^ aTnLa ^_eLQSp�e�eS£ a fTp$`�^ a QSeLy]`
n eàp c eL^_WS`àQSeLfTeLg a V c `àW a V a \ a ^_US\]p c WS\]eJ£ a f c]~ Q n eÌõLÈ�¼$ÀLâIEÉ�
���2���
eLg<p a VXz a �&`LV dIaTn ` a VXeLlSeLVXp c V eL\�VXeL\]\]eLQS`²ZÛf�`LQSp$VX`L\ n ePõLÔ&¼$â a eLg<f a \ a g n e
õLÔ&¼$â7^_USZ a \]p a g9:

♦ 
��\�eL|SU c WS` n e²^_US\]p c WS\]eL£ a f c]~ Q¥eLg¸^_USfTYS`²^_hIg¸fT`L^_W a fTp&`²ZÛg c ^_WS\re
:v�6\
^ c g<^_`Ä^ a QSeLy]` n eÄp c eL^_WS`Ä|SUSeÄY a fTeÄ\ a ^_US\]p c WS\]eL£ a f c]~ Q n eÊõLÈ�¼$ÀLâ
WS`Lg c]} \]ePp a ^ }Lc sTQÛVXeLg<U�\]p a eLQ nLc g<e � `LgÉ^_USfTYS`P^_hIgÉg c ^_WS\]eLgÉZ a |SULeP\]`Lg
^ c fTVX`LWSVX`LfTeLg aTn `LVXeLg_�&USQSf c `LQ a Q }Lc eLQifT`LQiRLVxUSWS`Lg n em�AõLÔ&¼$âk�reL\0õLÈ�¼�À  ¡:

♦ 
��\ a VXVXeLRL\]` n e?f c VXfTU c p&`Lg�eLQ[�!���2����WSUSe n e[g<eLVM�&hIf c \]^_eLQSp�e?fT`L\]`Lf aTn `?eLQ
USQ a p a VXy]eLp a³n eÄf c VXfFU c p$`Äg c ^_WS\]e
EmQS`ÄeLQÄUSQ÷^_`LQSg<p$VXUS`Lg<`ÄR aF}Lc QSeLp$eb:
�N`L^_`?VXeLg<US\]p aTn `
E�\ a ^ a ZJ`LVXz a4n eL\0eL|SU c WS`?�!���2����eLg }La g<p a QSp$e?^_` n eLg<p$`
eLQip a ^ a � `
:

♦ 
�N`L^_W a V aTn ` a \]`Lg nLc g<WS`Lg c p c lS`Lg n e���×¡¾T¿X¿XÔ&ÀI¿IE�eL\ieL|SU c WS`í�!���2�
�ÍeLg
aTn |SU c V c]n ` a USQ³fT`Lg<p$`ÑVXe n USf c]n `ÑZ�fT`LQÎ^_eLQS`LgífT`L^_WS\]eLy c]nLaTn : �0`Lg
fT`L^_WS`LQSeLQSp$eLgË^_hIgËWSeL|SUSe � `LgËUSg a Q�^_eLQS`SgËeLQSeLVXRLz a ZÄWSUSe n eLQÑg<eLV
WSVX` n USf c]n `Lg_eLQi^ a g a ^_USfTYS`m^_hIg_eL�&eLfTp c l a ^_eLQSp$e
:



♦ 
D a QS`óY a ZûQSeLfTeLg c�nLaTnón eó|SUSeç\ aøn eSg<^_US\]p c WS\]eL£ a f c `LQçfT`L^_WS\]eLp a

eLQSfTUSeLQSp$VXemUSQi���N�TH c Q nLc l c]n U a \)�r|SUSemQS`meLg_^_hIg_|SUSemUSQiRLVXUSWS` n e?õLÈ�¼$ÀLâ
n e?�BõLÔ&¼$âO  n eLQSp$VX` n e[USQ[p$V a QSg<WS`LVXp$e n e?eLg<f a \ a4n eAõLÔ&¼$â�^_hIg a \]p a :[�7` n `
eLQ[�!���2����eLg�^_US\]p c p$V a QSg<^ c p c]n `?fT`LQ[VXeL\ a f c]~ Q a õLÈ�¼$ÀLâ��9WS`LVM\]`?p a QSp&`
E�eLg
�&hIf c \MeLQSfT`LQSp$V a V�USQ/�!�7�N� � eLg<WSeLfTz]� c fT` n eLQ�p$VX` n e=USQ/�!�7�)�FQbENZvy]USg<p$`
p a Q��&hIf c \�fT`L^_`.eLQSfF`JQSp$V a V[USQ����N�FH n eLQSp$V1` n e.USQ��!�7�N� � nLaTn `.ÜÉeLg
n eLf c V<ETfTU a Q n `m\ a f a VXR a QSeLfTeLg a V c]a \]\]eLl a ���N�FH9g9:

��: ���: ���: ���: �¥¤ - `SV�|SUFs{�
��������Q�eSf�eSg c p a¤ - `SV�|SUFs{�
��������Q�eSf�eSg c p a¤ - `SV�|SUFs{�
��������Q�eSf�eSg c p a¤ - `SV�|SUFs{�
��������Q�eSf�eSg c p a a WSU�QFp aTn `SVXeSga WSU�QFp aTn `SVXeSga WSU�QFp aTn `SVXeSga WSU�QFp aTn `SVXeSg<¦¦ ¦¦

�4USfTYS`[g<e[Y a eLQS� a p c]dIaFn `[|SUSe[�!���2���veLg<p a � c VX^_eL^�eLQSp$e[g c QSfTVX`LQ c]dëaTn `[Z
eL^_WS\]e a VXeL\]`Ly]eLgµeL£ a fTp$`LgµW a V a \ c]nLc]a VÙfT`JQÑ\ a QSeLfTeLg c]nLaTn�n e ��×¡¾T¿X¿XÔ&ÀI¿ n eL\
fT`LQSp$VX`L\{ZªVXeL\]\]eLQS` n eªõLÔ&¼$âI:Å� c QÚeS^ }La VXRL`
E2g<e�Y a YSeLfTYS`�^_eLQSf c]~ Q n e�|SU�e
�!���2����eL^_WS\]e a�a WSUSQSp aTn `LVXeLgÛeLQ=\]`LgÛR a g�p$`Lg n evp$V a QSg<WS`LVXp$e�W a V a U }Lc f a VAeL\
g<` } VXe n e�f a VXR a QSeLfTeLg a V c]a g c QSfTV ~ Q c f a ��� - ��  n eLQSp$VX` n e�USQ a eLg<p$VXUSfTp$USV a

�!���2���k:v� c Q¥eS^ }La VXRS`
Ebg c �!���2���í�&U�eLV a lSeLV nLaTn eLV a ^_eLQSp$e²g c QSfTV ~ Q c fT`
E�¤OWL`LV
|SUSs�QS`�WS` n VXz a \ a WS`Lg c f c]~ Q n eL\�� - �/g<eLV�g<`L\r` § fTeLVXV aTnLa ¨ieLQBWL`Lg c f c]~ QBZ�\]USeLRL`
n eLWSeLQ n eLV n eL\
p c eL^_WS`m�!���2���=W a V a ^ a QSp$eLQSeLV�eL\
� - � a \]\]z]¦

��\�YSeLfTYL`²eLg¸|SUSe²�!���2��� a USQ¥WSUSe n e²QSeLfTeLg c p a V a WSUSQSp aTn `LVXeLg9E c QSfT\]USg<`
fTU a Q n `Bp$` n `Lgm\]`LgmVXeL\�`Ly]eLgmeLQ¸\ a V1e n �!���2���Úg<`LQ n eLV c l aTn `Lg n eAeL£ a fTp a ^_eLQSp�e
\ a ^ c g<^ a �&USeLQSp$e n e�V1eL�&eLV1eLQSf c]a WSV c ^ a V c]a :���g<p$`�eLg WSV c QSf c W a \]^_eLQSp$e�WS`LVX|SUSe�\ a

lSeL\]`Lf c]nLaTnmn em\ a \]U d eLg_� c Q c p a :



� a V aTdI~ QÙW a V a eLg<p a QSeLfTeLg c]nLaTn´n e a WSUSQSp aTn `LVXeLg/eLg/^_`Lg<p$V aTnLa eLQÙ\ a

� c RLUSV a � � � a � c RLUSV a=c \]USg<p$V a \]`´|SUSe´W a g a fTU a Q n `´USQÙ�����ø�0���2��� n e } e
p$`L^ a Vk\ a gmf a VXR a gmQSeLfTeLg a V c]a g n e¸USQ a p$eLV1^ c Q a \6^_US\]p c p$V a QSg<^ c g<`LV a �!���2��� n eL\
§ ��eLg<p$eL¨KVøZPeLQSl c]a V4\ a f a VXR a QSeLfTeLg a V c]a�nLc VXeLfTp a ^_eLQSp$e a USQ nLc gqWS`Lg c p c lS`Û�7�
�!���2��� n eL\ § ��g<p�eL¨L:Á��g<p$`µQS`µeLg´USQ a�a fTp c l c]nLaTnµc QSUSg<U a \mW a V a eL\meL|SU c WS`
�!���2���k:

- V c ^_eLVX`
E�QS`Lp$eP|SUSePg c eL\7eLQS\ a fTe n eÛ� c]} V a �$USeLV a�n eÛ�9H�o7^?: n eP\ a VXRL`
E
p$`L^ a VXz a¸a \]VXe n e n `LV n e/G<H9H¥^ c fTVX`Lg<eLRLUSQ n `Lg?W a V a USQ a eLg<p$VXUSfTp$USV a¸a \]f a Q dIa V{eL\
�����Î�!���2���k:4��\!p c eJ^_WS` n e[p$V a QSg<^ c g c]~ QmeLg nLaTn `[WS`LV2\ a �&`LVX^_US\ a p

=
n �rfT%�QS ¡E

n `LQ n e n eLg{\ a nLc gqp a QSf c]a eLQmw c \ ~ ^_eLp$VX`Lg9EFf eLg{\ a lSeL\]`Lf c]nLaTn[n e[\ a \]U d EFZ?QmeLg{eL\
z]Q nLc fTe n e�VXeL�&V a fTf c]~ Q n eL\
QS¢TfT\]eL` n eA\ a � c]} V a :A��g4�&hIf c \
lSeLV;|SUSeAg c0n

=
�JHBo�^?:

�rfT`L^_` nLaTn `L MZ�Q
=
� : Kv�rp$z]W c fT`�W a V a \ a � c]} V a �!���2���7 ¡E
eLQSp$`LQSfTeLg[p

=
�9H¥o7^?:

�r�9HJH6E H9HJH?wS^_%�g<eLRm% � : K9 
=
a \]VXe n e n `LV n e�G<HJH?^ c fTVX`Lg<eLRLUSQ n `Lg9:

��YS`LV a E a |SUSz�eLg<p a eL\�WSVX` } \]eL^ a 8�\ a eLg<p$VXUSfTp�USV a \]\]eLR a²a \������ n eSg<WSUSsTg
n e³GqH9H�^ c fTVX`Lg<eLRLUSQ n `Lg9EMWSeLVX`ªeL\������çeLg�p a eLQSl c]a Q n `ªUSQ a eLg<p�VXUSfTp$USV a eLQ
nLc VXeLfTf c `LQ a eLg<p$`Lg¸f aFnLa � G<KP^ c fTVX`Lg<eLRLUSQ n `Lg9EbfT`L^_`ÛeLg¸USg<U a \&E }La g aTn `²eLQ¥eL\
VXeL\]`Ly c QSp$eLVXQS`
: - `LV@\]`Ñp a QSp$`
E4eL\¸����� WSUSe n eÑQSeLfTeLg c p a V@WS`Lp$eLQSf c]a \]^_eLQSp$e
eLg<WSeLV a Ví`Lp$VX`Lg÷K9HÍ^ c fTVX`Lg<eLRLUSQ n `Lg÷W a V a eLQSl c]a Ví\ a f a VXR a QLeLfTeLg a V c]a eLQ
nLc VXeLfTf c `LQ�eLg<p$e.g c \ a f a VXR a QSeLfTeLg a V c]a g c eL^_WSVXe n e } e�eLg<p a V a \ c QSe aTnLa fT`LQ�eL\
WSV c QSf c W c ` n em\ a eLg<p$VXUSfTp$USV a �!���2���k:



IKJMLONQPSR>u@TIKJMLONQPSR>u@TIKJMLONQPSR>u@TIKJMLONQPSR>u@TWVV VV_^`UËdOP	Î]Nba>©&¬�Ï	Í_ª�f]Z]kcZ]bWJM`aRzRcØ]NQf]`­Rc\]dOPSZ]b�c^`UËdOP	Î]Nba>©&¬�Ï	Í_ª�f]Z]kcZ]bWJM`aRzRcØ]NQf]`­Rc\]dOPSZ]b�c^`UËdOP	Î]Nba>©&¬�Ï	Í_ª�f]Z]kcZ]bWJM`aRzRcØ]NQf]`­Rc\]dOPSZ]b�c^`UËdOP	Î]Nba>©&¬�Ï	Í_ª�f]Z]kcZ]bWJM`aRzRcØ]NQf]`­Rc\]dOPSZ]b�c

��\NWSVX` } \]eL^ a eLg�|SUSe a \ a eLg<f a \ a ���M�F�9��� a \]VXe n e n `LV n e/G9: �9�J�²� } WS`LV
g<eLRLUSQ n `L ¡E�Y aT} VXh a \]VXe n e n `LV n e G<H � } WSg \]\]eLR a Q n ` a \à����� f aTnLa

^ c fTVX`Lg<eLRLUSQ n `¥�&G9: �9�J�¸ÞLÔ]ÞL¾TõLÔ&¼$â�% � GqK�^ c fTVX`Lg<eLRLUSQ n `Lg< /��g<p$`?eLg a \]VXe n e n `LV n e
� ÞLÔ]ÞL¾TõLÔ&¼�eLQ/K9H�^ c f�VX`Lg<eLRLUSQ n `LgÛZ�V1eL|SUSeSV c VXz a USQ�õ
�ë»&»XÀI¿ n e a \M^_eLQS`Lg � GqK
Ó?ÀIÞL¾TõLÈ�¼$ÀLâ p ��g<p$`LgPõ
�ë»&»XÀI¿<â[p a ^ }Lc sTQ/g<eLV c]a Q/VXeL|SUSeLV c]n `Lg²eLQ/f aTnSa W a VXp$e n eL\
eL|SU c WS`m�!���2��� a \]`m\ a VXRL` n eL\
f a ^ c QS`meLQm\ a VXe n �!���2���k:

SONET  
ADM 

Este 
SONET 
TM 

Oeste 
SONET  
TM 

Marco 
Iniciot 

Marco 
Inicio 

40 Kilometros 

Tiempo de Transmisión: 
T= 40 km/(c/n)= 
Cerca de  200 micro-segundos 

Marco Llegada Para Lado Oeste TM 

125 250 375 500 625 

T=200 

Tiempo 
Micro-seg 



� c QÉeS^ }La VXRL`
E a \]RLUSQS`Lg?WSVX`LlSeLe n `LVXeLg n e�gqeSVXl c f c ` n e�YSeLfTYS`�VXeL¢TQSeLQÉeLQ
USQ�õ£�ë»$»xÀI¿É\ a f a VXR a QSeLfTeLg a V c]a eLQ´eLg<p a g c p$U a f c]~ QbE�p$` n `ÚfF`LQ´eJ\ c QSp$eLVXsTg n e
WSVXeLg<eLVXl a VP\ a g c ^_WS\]eÂWS`Lg c f c]~ Q n e�fTU a VXp a fT`L\]US^_Q aÚn eL\ � - � n eLQSp$VX` n e�\ a

eLg<p$VXUSfTp$USV a �
���2���k:´� c QÛeL^ }La VXRL`
E�\]`Lg a WLUSQSp aTn `LVXeLgÉ�!���2���Ð�rWS`LVieLy]eL^_WS\]`
E
' � E0'�GAZ²'��9 ;WSVX`LlSeSeLQ�USQ a �&`LVX^ a W a V aB}Sa \ a QSfTe a V�eL\�WSV c QSf c W c ` n e¥\ a f a VXR a

QSeLfTeLg a V c]a Y a f c]a eL\0\ aFn `?eLg<p$e n eLg n e?eL\0WSV c Q�f c W c ` n e?\ a eLg<p$VXUSfTp$USV a �!���2����eLQ
g<z
^ c g<^ a :

� n eS^_hIg9E�\]`Lg a WSUSQSp aTn `LVXeLg�eLQ�g c ^ c gq^_`Lg�gq`LQ�f a W a fTeLg n e a y]USg<p�eLg=�r`
y]USg<p c � c f a f c `LQSeLg<  n e WSUSQSp$eLVX` § WS`Lg c p c lS`J¨ Z § QSeLR a p c lS`L¨ n e }Lc]n ` a \ a g
l a V c]a f c `LQSeLg n e¥p c eL^_W�`¥eLQ�\]`LgAVXeL\]`Ly]eLg n e¥VXe n �
���2��� n e�eLg<p$V a p�`¥�6:/��g<p$`Lg
Y a fTeLQ/eLg<p$`=QS` � õLÔ&¼ a \ a lSe d ENg c QS` � õLÈ�¼$À a \ a lSe d :Ë� a y]USg<p c � c f a f c]~ Q n e
WSUSQSp$eLVX` eLg QSeLfTeLg a V c]a WS`LVx|SUSe \]`Lg a WLUSQSp aTn `LVXeLg ' � %�'�G QS` WSUSe n eLQ
^_eLV a ^_eLQSp�e¸g<e � a \ a V�eLQAfTU a \]|SU c eLV nLc VXeLfTf c]~ QAeLQAeL\�� - �7EJWSeLVX`Bg c eL^_WSVXe n e } eLQ
g<e � a \ a V;\ a WS`Lg c f c]~ Q n eL\
WSV c ^_eLVkõLÈ�¼$À n eL\
�N`LQSp$VX`L\ n eA	�USp a � - ��'� ¡:A� c eLg<p$eAg<e
^_USeLlSe n e }Lc]n ` a \ a gq` } VXe
�FfT`LVXV c]nLa `PgqU } �TfT`LVXV c]nLa�n ePV1eLfT`L\]eLfTf c]~ Q n e nLa p$`Lg
n e¥õ£� »&»XÀI¿ n e�õLÈ�¼$ÀLâIE a g<z n e } e�g<eLV�eL\)WSUSQSp$eLVX`�' � %&'_G a \ - ��'_: - `LV_\]`�p a QSp$`
E
eL\mUSg<` n e a WSUSQSp aTn `JVXeLgÚeLQí�!���2���ÌVXe n USfTeµ\ a QSeLfTeLg c]nLaTnµn eL\meLg<W a f c `µZ
VXeLp$V a g<`Lg n e?õ£�ë»$»xÀI¿7eLQ4\]`Lg_eLQS\ a fTeLg_�!���2���k:



d " ��������¬�¬N®_�4��­d " ��������¬�¬N®_�4��­d " ��������¬�¬N®_�4��­d " ��������¬�¬N®_�4��­

 
 ��: ���: ���: ���: � � c gqp�e�^ a g� c gqp�e�^ a g� c gqp�e�^ a g� c gqp�e�^ a g n en en en e[� a V1V c eSV - V1e� a V1V c eSV - V1e� a V1V c eSV - V1e� a V1V c eSV - V1e��� ��F�
`LQFe�p�
`LQFe�p�
`LQFe�p�
`LQFe�p

�0`LgÄg c g<p$eL^ a gÄ^_hIg a QSp c RLUS`Lg n eÅ� c�} V aÊ~ WSp c f a eLV a Q c QSp$eLQSg<`LgÄfT`LQ
VXeL\ a f c]~ Q a eL|SU c WS`
E�WSVX`LW c eLp a V c `
E�Z�USQ a WSeLg aTnLc \]\ a `LWSeLV a f c `LQ a \&:Ú�2Q a l c g c p a�a

USQ a `L� c f c Q a fTeLQSp$V a \�eS^_WS\]e a Q n `Ûf c VXfTU c p$`Lg n eÛ� c]} V a�~ WSp c f a VXeLlSeL\ a�}La USQ²WS` d `
n e?g<eLVXW c eLQSp$eLg��9f aT} \]eSg�fT` a £ c]a \]eLg n eLg n e?Z�Y a f c]a eL\beL|SU c WS` n e?p$V a QSg<^ c g c]~ Q n e
� c]} V a4~ WSp c f a E�USQ[V c QSf ~ Q[p c WS`?�4e n USg a fT`LQ[fF`LQSeL£ c `LQSeLg�eLQ[fTVXU d �&z]g c f a g�Z�W a QSeL\
n e/W a VXfTYSeLg¥|SUSe a ^_eLQ aTdIaT}La fT`LQ.eLQS\ aTdIa V a USQ.p$sTfTQ c fT`=QS`=f a QLg aTn `
E)Z=USQ a

f a VXeLQSf c]a?n eBW a WSeL\]eL` a fTp$U a \ c]dIaTn `B|SUSeBeLV a[aT} g<`L\]USp a ^_eLQSp$e¸eLg<eLQSf c]a \6W a V a |SUSe
p$` n `Ëp$USl c eLV a g<eLQSp c]n `
:ç�0`LgªfT`LQSeLfTp$`LVXeLg n eËWSVX`LW c eLp a V c `ËQS`±f aTdIaT}La QµfT`LQ
Q c QSRLUSQ a `Lp$V a W a VXp$e n eL\�eL|SU c WS`ÊeLQÄeL\�e nLc � c f c `ÐZÊeLV a USQ a lSeLV nLaTn |SU�e
fTU a \]|SU c eLVkeL|SU c WS`B` nLc g<WS`Lg c p c lS`BeLQSp$VXeLR aTn `BQS`Bg<eBWS` n z a l c QSfTUS\ a V a Q aTnLa ^ a g
Ü@eLQ a \]RLUSQS`LgÚf a g<`Lg9E c QSfT\]USg<` n eL\i^ c g<^_`ílSeLQ n e n `LV�Ü@g c Q�fT`JQSlSeLVXg c]~ Q n e
fT`LQSeLfTp$`LV eL£�p$eLQSg<` ` fT`L^_WS`LQSeLQSp$eLg n e c QSp$eLVX� a g<e fT`LQS� c RLUSV aTn `Lg W a V a

WSVXeL�&eLVXeLQSf c]a g c Q nLc l c]n U a \]eLg9:

��USQ a g<z&ELeL\ n eLg<WS\ c eLRLU�e n eAp$V a g<\ a WSeLg n eAp$V a QSg<^ c g c]~ Q��!���2���ÙeLQ?eLg<p$`Lg
g c g<p$eL^ a g?Y a g c]n `ÉeL�$eSfTp c lS`�fT`LQÉVXeL\ a f c]~ Q a \NfT`Lg<p$`�WS`LV n `Lg?RLV a Q n eLg?V aTd `LQSeLg98
USQÙp$V a g<\ a WSe c Q nLc f a |LUSe´USQÙl c QSfTUS\]`´`´f c VxfTU c p$`´W a VXp c fTUS\ a V�eLg/fF`LQSlSeLVXp c]n ` a

�!���2���ÌUSg a Q n `µp$` n `µ\]`Ë|SUSeµg<e a WS`Lg c]} \re n eµ\ a WS\ a QSp a �&z]g c f a eL£ c g<p$eLQSp$eb:
�NU a Q n `m\ a � c]} V a g<emfT`JQS�&`LVX^ a�a \]`Lg_eLg<p$hIQ nLa VXeLg_�!���2���kETWSUSe n emgqeLV�USg aTnLa :



� a p$USV a \]^_eLQSp�e
E n e a fTUSeLV n ` a fTUShIQSp$`ú\ a g÷fT`LQSeL£ c `LQSeLg�eLQúf�VXU d Z
^_US\]p c p$V a QSg<^ c g<`LVXeLg n eÏeLQSp$V aTnLa Zúg a \ c]nLa eL£ c g<p�eLQSp$eLg³g<`LQÊVXeLp�eLQ c]nLa gÑW a V a

^ c Q c ^ c]dIa V�\]`Lg=R a g<p$`Lg9: - `LV�\]`Úp a QSp$`
E�USQÚp$V a g<\ a WSeÚ�!���2���ÏVXeLeS^_WS\ aTdIa \]`Lg
lSz]QSfTUS\]`Lg�Z/f c VXfTU c p$`Lg n e.� c�} V a QS`.�!���2���±USQS`.WS`LV[USQS`
E�g c Q�Q c QLRL¢TQ c QSp$eLQSp$`
a fT`LV nLaTn ` n e c QSp$eLRLV a V�eL\�eL|SU c WS`¥�!���2����eSQ�USQ a VXe n �!���2����fT`L^_WS\]eLp a :/��\
p$V a g<\ a WSemeLg_USQ a WSV a fTp c f a fT`L^_¢TQieLQi\ a g_VXe n eLg n emf a VXV c eLV��!���2����:

� a g n `Lg.RLV a Q n eLg.V a�d `LQSeLg.W a V a eL\kUSg<`ÙfT`LQSp c QSU aTn ` n eÙ\]`Lg.VXeLp�V a g<`Lg
�!���2��� g<`LQ �&hIf c \]eLg n e n eLg<fTV c�}Lc V<: - V c ^_eLVX`
E�\ a f a W a f c]nJaTn n e \]`Lg
^_US\]p c p$V a QSg<^ c g<`LVXeLg@�
���2���àW a V aÚa fTeLWSp a VP^_¢T\]p c WS\]eLgÙlSeL\]`Lf c]nLaTn eLg n e nLa p$`Lg
�rWS`LVAeLy]eL^_WS\]`
E����N� � g²Z����N�F�9gq 4Y a VXe n USf c�n `veL\�eL|SU c WS`vQSeLfTeLg a V c `vW a V a \ a

fTVXe a f c]~ Q n e�USQ�eLQS\ a fTe ~ WSp c fT` n e a \]p a lSeL\]`Jf c]nLaTn ��WS`LV{\]`�p a QSp$`
E0eL\NR a g<p$` n eL\
eL|SU c WS`²�!���2����eLg¸�&hëf c \]^_eLQSp$e c Q c f c]aTn `²WS`LV�\ a f a QSp c]nLaTn VXe n USf c]nSaÉn e²eL|SU c WS`
QSeLfTeLg c p aTn `BfTU a Q n `B\ a fT`LQSlSeLVXg c]~ Q a �!���2���ÚeLg c ^_WS\]eL^�eLQSp aTnLa :�� a g<eLRLUSQ nSa

hIVXe a³n e÷VXe n USfTf c]~ Q n eÄfT`Lg<p$`ÄeLg<p a eLQ�\ a g±`LWSeLV a f c `LQSeLg9E aTn ^ c Q c g<p$V a f c]~ QbE
^ a QSp$eLQ c ^ c eLQSp$`
E)Z a WSVX`Ll c g c `LQ a ^ c eLQSp$`��r�����B© -   n e/\]`Lg¥eLQS\ a fTeSg¥�!���2��� a \
fT`L^_W a V a VX\]` a \�fF`Lg<p$` a g<`Lf c]aTn `ªfT`LQ�\]`Lg�eLQS\ a fTeLg�WSVX`LW c eLp a V c `Lg9: ��\�eL|SU c WS`
�!���2���ÑfTU�^_WS\]e=fT`LQ/\]`Lg²g c g<p$eL^ a g n e=`LWSeLV a f c `LQSeLg²eLg<p$hIQ nLa V�ZvWSeLVX^ c p$e=U�Q
WSUSQSp$` n emeLQSp$V aTnLa g c ^_WS\]emeLQi\ a VXe n W a V a �&USQSf c `LQSeLg_���N:

� a � c RLUSV a �6Gµ^_USeLg<p�V a eL\ n eLg<WS\ c eLRLUSe n e�eL|SU c WS` n e�g c g<p$eL^ a g n e
f a VXV c eLV�WSVXe
�F�!���2���k:



��\meL|SU c WS`µ^_`Lg<p$V aTn `µeLg´USQífT`L^_WS`LQSeLQSp$eífT`L^_WS\]eLp$`µZËeLg´f a W aTdÙn e
WSVXeLW a V a V�\r`Lg f a Q a \]eLg4���N�FH¸eLQ?USQ?g c g<p$eL^ a4n e�� c]} V ai~ WSp c f ain e a \]p a lSeL\]`Lf c]nLaTn

�rWS`LVÍeLy]eL^_WS\]`
E´^_hIgÁRLV a Q n e |SUSe \ a lLeL\]`Lf c]nLaTn ���N�F� n eû�9K � } WSg< ¡:
ýb¿<ÀOïb¾T¿X¾
×¡Ô$e¡Ç ��ÞL¿<ºLºIÓ{Ô]ÇSÞ�fìeLg eL\àWSVX`LfTeLg<` n e fT`L^ }Lc Q a V Z nLc g<p$V c]} U c V
a \ c ^_eLQSp a f c `LQSeLg n e/^�USfTY a g¥�&USeLQSp$eLg¥`LWSeLV a Q n ` a l a V c]a g¥lSeL\]`Jf c]nLaTn eLg¥eLQ.USQ
f c VXfTU c p$` n e¸lSeL\]`Lf c]nLaTn ^_hIg a \]p a öBýb¿<ÀOïb¾T¿X¾
×¡Ô$e¡Ç?eLgiUSQAW a g<`¸R c R a QSp$e n eAg c ^_WS\�e
^_US\]p c p$V a QSg<^ c g c]~ QbEJ|SUSeAeLgiUSg<U a \]^_eLQSp$e¸WSUSQSp$`
� a �FWSUSQSp$`
:��r�ÙlSeLfTeJgieL\�p$eLVX^ c QS`
§ ð
�ëõLõLÔ]ÇSÞ�¨4eLgmUSg aTn `BW a V a?n eLg<fTV c]}Lc VkeL\6^ c g<^_`BWSVX`LfTeLg<`
:��6\6YSU } eLg n `LQ n eB\ a

WSVXeLW a V a f c]~ Qm`LfTUSVXVXe
:  

IKJMLONQPSR>uhghV¦©¦JMbW`aZ]�#R3UËPSZIKJMLONQPSR>uhghV¦©¦JMbW`aZ]�#R3UËPSZIKJMLONQPSR>uhghV¦©¦JMbW`aZ]�#R3UËPSZIKJMLONQPSR>uhghV¦©¦JMbW`aZ]�#R3UËPSZ"77 77K�@RcPSPSJMZ]PÀ©¦¬�ÏÀÍ_ª�@RcPSPSJMZ]PÀ©¦¬�ÏÀÍ_ª�@RcPSPSJMZ]PÀ©¦¬�ÏÀÍ_ª�@RcPSPSJMZ]PÀ©¦¬�ÏÀÍ_ª

 

 

 

 

 

 

 

 

 

 
� a ïb¿<ÀOïb¾T¿X¾
×¡Ô$e¡Ç¸eLg?ULQ a WSVXhIfTp c f a fF`L^_¢TQÉeLQÉ\]`Lg?g c g<p$eL^ a g?f a VXV c eLV_Z�g<e

Y a fTe¸WS`LV�V aTd `LQSeLg n e¸eL� c f c eLQSf c]a :B�
USWS`LQSR a |SUSe¸USQ a `L� c f c Q a fTeLQSp$V a \�p c eLQSe � H
�k� � g¥l c Q c eLQ n ` n e.U�Q a U }Lc f a f c]~ Q n e/fT\ c eLQSp$e Z=� n e/`Lp$VX`/fT\ c eLQSp$e/eLQ.`Lp$V a

U }Lc f a f c]~ Qb:ÎD a |SUSev\r`LgÛ�k� � gÛl c eLQSeLQ n e n `LgÛU }Lc f a f c `LQSeLg9E�WSUSe n evW a VXeLfTeSV
|SUSe n `Lgig c g<p$eS^ a g n eAf a VXV c eLV�g<eLW a V aTn `Lgig<e¸QSeLfTeLg c p a QAW a V a eLQSl c]a V�\]`Lgi�k� � g
a \ a VXe nmn emf c VXfTU c p$`Lg{Z a g<U n eLg<p c QS`
:

 
 
 
 

DCS-
3/1 

Operaciones 

Digital 
Conexió
n Cruz 
(DCS) 

 
DCS-1/0 

M13 

M13 
Alto 

Orden 
Mux 

Protección 
Switch 

FOTS 

FOTS 

DS-1s 

A

B 
DS-



�2Q��k�T�Ûg c ^_WS\]e
E0g c Q�eL^ }La VXRL`
E0WSUSe n e¥\]\]eLl a VAG<�Û��� � g9:.� c eLQ�e�^_USfTYS`
^_hIg=g<eLQSp c]n `ÚWSVXeLW a V a V�eL\_p$VXhI� c fT` n eÚUSg<U a V c `Úe c QSg<p a \ a V�eL|SU c WL` nLc R c p a \ n e
g c g<p$eL^ a?n eBfT`LQSeL£ c]~ QAeLQ¸fTVXU d �r���N�! �W a V a fT`L^ }Lc Q a VkeL\6p$`Lp a \ n e � ���k� � gmeSQ
USQ¸�k�F�Ég c ^_WS\]e
: - `LV�\]`Bp a QSp$`
E9g<`L\ a ^_eLQSp$eBg<eBQSeLfTeLg c p a USQ¸�k�T��W a V a?a RLVXeLR a V
eL\Ap$VXhI� c fT` n e a ^ }La gÂU }Lc f a f c `LQSeLg�eLQÎ\ a fT`L\]US^_Q a lSeLVXp$e } V a \ n eL\Af a VXV c eLV<:
��eLQSeLV a \]^_eLQSp�e
E{fTU a Q n `Î\ a WSVXeLW a V a f c]~ Q±fF`LVXV c eLQSp$e n eÎp$VXhë� c fT`
E{eLgÂ\]\ a ^ aTnLa

fT`LQSfTeLQSp$V a f c]~ Q±`³fT`JQSg<`L\ c]nLa f c]~ Q n eÎp$V a � c fT`
E{Z³fTU a Q n `Î\ a WSVxeLW a V a f c]~ Q±eLg
USg aTnLa W a V a g<eLW a V a V�\ a g4fT`LVXV c eLQSp$eLg n eAp$V a � c fT`Û�rfT`L^_`¸WSUSe n eAg<eLV�YSeLfTYS`AeLQA\ a

`L� c f c Q a fTeLQSp$V a \�`LWSUSeLg<p a  ¡E�eLg[\]\ a ^ aTnLa�nLc g<p$V c�} USf c]~ QB`Ég<eLRLVXeLR a f c]~ Q n eÉp$VXhI� c fT`
:
�NU a \]|SU c eLV a |SUSe�gqe a eL\BQS`L^ } V1e
E4\ a±c QSp$eSQSf c]~ QÑeLgµ\ a ^ c g<^ a 8[Y a fTeLVÙ^_hIg
eL� c f c eLQSp�eÚeL\_USg<` n e´f c VXfTU c p$`Lg=Z�lSz]QSfTUS\]`Lg n e a \]p a f a W a f c]nLaTn |SUSe n eÚ`Lp$V a

�&`LVX^ a g<`LQig<U } �FUSp c \ c]dëaTn `Lg9:

��QA\ a � c RLUSV a ��GiY a Z¸^_USfTY a giW a VXp$eLg n eAeL|�U c WS`
: -ba V a eLQSp$eLQ n eLV�^_eLy]`LV
eLg<p$`Lg nLc g<WS`Lg c p c lS`Lg?Z�eL\)W a WSeL\)|SUSe�y]USeLR a QbE�Z�QS`�fT` c QSf c]n eLQSp$eS^_eLQ�p$e�fT`L^_`�gqe
VXeL\ a f c `LQ a Q a \]`Lg nLc g<WS`Lg c p c lS`Lgí�!���2���ìeL|SU c l a \]eLQSp$eLg9E g<eÑQSeSfTeLg c p a Q³USQ a g
W a \ aT} V a g�W a V a eL£�WS\ c f a V<:m��Q[\ a � c RLUSV a E�eL\0eL|SU c WS`?Z�g<USg��&USQSf c `LQSeSg c QSfT\]USZJeLQ[\]`
g c RLU c eLQSp$e
8

• 
����� � %&H����� � %&H����� � %&H����� � %&H=�
����
����
����
���A� c V1fTU c p�`Lgi���� c V1fTU c p�`Lgi���� c V1fTU c p�`Lgi���� c V1fTU c p�`Lgi������ �� � ZB���)�� ZB���)�� ZB���)�� ZB���)�N�� ���p�e�V1^ cp�e�V1^ cp�e�V1^ cp�e�V1^ c Q a QFp$eSg4ZBf a Q a \�eSgi���Q a QFp$eSg4ZBf a Q a \�eSgi���Q a QFp$eSg4ZBf a Q a \�eSgi���Q a QFp$eSg4ZBf a Q a \�eSgi���N�� ���H n eH n eH n eH n e
f�`LQ�eS£ c�~ QÉeSQ�f�VXU d :f�`LQ�eS£ c�~ QÉeSQ�f�VXU d :f�`LQ�eS£ c�~ QÉeSQ�f�VXU d :f�`LQ�eS£ c�~ QÉeSQ�f�VXU d :=� aBn eLg c RLQ a f c]~ Q §I� %�H9¨?eLgAUSg aTnLa W a V aBc Q nLc f a V�|SUSe
���N�B^ a QSeLy a a ^ } `Lg_���N�FH9g a �9�?o } WSgµZ[eL\!���N� � fT`L^_WS\]eLp$`[`LWLeLV a Q n `
a � : K@� } WSg9:Î��\rRLUSQS`LgÛ���N�FH9g n e a \]RLUSQS`LgÛg c p c `Lg n evfT\ c eLQSp$evWSUSe n eLQ
p$eLVX^ c Q a V eLQ `Lp$VX`Lg g c p c `Lgçg<eLVXl c�n `LgçWS`LV·\ a ^ c g<^ a `S� c f c Q aûn e
g 1;c p$fTYSe aTn `
:��0`Lg�eL|LU c WS`Lg����N�N� � %&H/^ a QSeLy a QPeLg<p a fT`LQS� c RLUSV a f c]~ Q n e
p c eL^_WS`
:



• 
� � �� � �� � �� � �±�
����
����
����
���v��gqp�e�eSg�UFQ�^�UF\]p c p�V a Q�gI^ c gI`SVB�����gqp�e�eSg�UFQ�^�UF\]p c p�V a Q�gI^ c gI`SVB�����gqp�e�eSg�UFQ�^�UF\]p c p�V a Q�gI^ c gI`SVB�����gqp�e�eSg�UFQ�^�UF\]p c p�V a Q�gI^ c gI`SVB������ �� � a ���� a ���� a ���� a ������ ��F��:��:��:��:Ê� a WSV c QSf c W a \
p a VXe aÊn eL\ nLc g<WS`Lg c p c lS`Å� � �ÍeLgÄ\ a ^_US\]p c p$V a QSg<^ c g c]~ Q n eÅY a g<p a Gq�
f c VXfTU c p$`LgÉ���N� �65 USQ²f c VXfTU c p$`Pg c ^_WS\]eP���)�F�6: - `LVig<USWSUSeLg<p$`
E�eL\�^ c g<^_`
nLc g<WS`Lg c p c lS`Ap a ^ }Lc sTQ�WLUSe n e n eLg<^�US\]p c p$V a QSg<^ c p c V<:A�2`Ap$` n `Lgi\]`LgÉG<�B���N�
� g<em^_USeLg<p�V a QieLQi\ a � c RLUSV a :

• 
�������J% ��������J% ��������J% ��������J% � ÜÜ ÜÜAf c V1fTU c p�`Lg����f c V1fTU c p�`Lg����f c V1fTU c p�`Lg����f c V1fTU c p�`Lg����N�� ��F�²p$eSV1^ c Q a Q�p�eSg����)��Z²����²p$eSV1^ c Q a Q�p�eSg����)��Z²����²p$eSV1^ c Q a Q�p�eSg����)��Z²����²p$eSV1^ c Q a Q�p�eSg����)��Z²������ �� � n e�fT`LQFeS£ c]~ Q�eSQ� n e�fT`LQFeS£ c]~ Q�eSQ� n e�fT`LQFeS£ c]~ Q�eSQ� n e�fT`LQFeS£ c]~ Q�eSQ
f�VXU d :f�VXU d :f�VXU d :f�VXU d : � aín eLg c RLQ a f c]~ Q § �9% � ¨�eLgªUSg aTnLa W a V aíc Q nLc f a Vv|SUSeÎeL\����N�
^ a QSeLy a¸a ^ } `Lg����N� � a � : K²� } WSg�Z¶\]`Lg?���N�F�²`LWSeLV a Q n ` a �JK¥� } WSg9:
�2`Lp$e�|SUSe�WSUSe n e�Y aT} eLV a \]RLUSQS`Lg?���N�F�9g?|SUSe�QS`�eL^_eLVXRLeLQ n e�USQB� � �ó�
eLg<p$`Lg�g<`LQ����N�F�9g n eLg<f a Q a \ c]dIaTn `Lg¥|SUSe.`LWLeLV a Q a �9K=� } WSg9E)QS`/fT`L^_`
G<�����)� � g¥`=�J�6G¥���)�FH9g9:µ�N`L^_` a QSp$eLg9E a \]RLUSQS`Lg²���N�F�9g n e a \]RLUSQS`Lg
g c p c `Lg n e´fT\ c eLQSp$e´WSUSe n eLQÙp$eLV1^ c Q a V�eLQÙ`Lp$VX`Lg/g c p c `Lg/g<eLVXl c]n `Lg=WS`LV�\ a

^ c g<^ a `L� c f c Q a�n ePg 1�c p$fTYSe aTn `
:´��\7eL|SU c WS`����N�N�F�J% � p a ^ }Lc sTQÛ^ a QSeLy a

eLg<p a fT`LQS� c RLUSV a f c]~ Q n emp c eL^_WS`
:

• 
� U�\]p c p�V a Q�gI^ c gq`SV n e@��\�p$`@��V n eSQ� U�\]p c p�V a Q�gI^ c gq`SV n e@��\�p$`@��V n eSQ� U�\]p c p�V a Q�gI^ c gq`SV n e@��\�p$`@��V n eSQ� U�\]p c p�V a Q�gI^ c gq`SV n e@��\�p$`@��V n eSQ@Ü���p$VX` nSc g<WS`Lg c p c lS`´^_US\]p c p$V a QSg<^ c g<`LV<E
WSeLVX`Úg c Q´f a W a f c]nLaTnÚn eÚfT`LQSeL£ c]~ Q´eLQ´fTVXU d :Ã��\� ��"Q n e a \]p$`Ú`LV n eLQ
fT`L^ }Lc Q a ^_¢T\]p c WS\]eLgÐg<e � a \]eLgÊ���N�T�ÌeLQàU�Q a g<e � a \/g c ^_WS\]e n e a \]p a

lSeL\]`Lf c]nLaTn :¶��g<p$e�eLgÙUSQ nLc g<WS`Lg c p c lS`íWSUSV a ^_eLQSp$e�WSVX`LW c eLp a V c `
E�g c Q�Q c

g c |SU c eLV a USQ��&`LVX^ a p$` n eÄg a \ c]nLa eLg<p$hIQ nLa Vq: � a ^ a ZJ`LVXz a³n e÷eLg<p$`Lg
nLc g<WS`Lg c p c lS`Lg{fT`L^ }Lc Q a Q n em� a � G{���)�F�9g_eSQmUSQieLQS\ a fTe[g c ^_WS\]e n e[� c�} V a
~ WSp c f a `JWSeLV a Q n `meLQieJ\
V a QSRL` n e � �!G_� } WSg9:



• 
¹)½!Ô&¼�×xð¹)½!Ô&¼�×xð¹)½!Ô&¼�×xð¹)½!Ô&¼�×xð n eÛWSV1`Lp�e�fTf c�~ Qn eÛWSV1`Lp�e�fTf c�~ Qn eÛWSV1`Lp�e�fTf c�~ Qn eÛWSV1`Lp�e�fTf c�~ Q@�!�
�Û��g<p�e nLc g<WS`Lg c p c l�`.eLQSlSz a \ a g<e � a \ n e

p$V a QSg<^ c g c]~ Q n e a \]p a lSeL\]`Lf c]nLaTn.n eL\U ��!Q n e a \]p$`.`LV n eLQ a USQS` n e.\]`Sg
^_e nLc `Lg n e²p$V a QSg<^ c g c�~ Q n e²� c]} V aÉ~ WSp c f a :@� a p$USV a \]^_eLQSp�e
E
eLg<p$`²WSVX`LlSeLe
a \]RLUSQ a WSVX`Lp$eLfTf c]~ Q n e nLa � ` n e¯f aT} \�e n eù� c�} V a Z¯� a \]\ a : ��g<p a

WSVX`Lp$eLfTf c]~ QbE7eLQÙf a ^ }Lc `
E n eLWSeLQ n e n eÙfTU a Q a W a VXp$eÙg<eÙeL£�p c eLQ n eSQ@\]`Lg
n `LgÚf aT} \]eLg n eí� c]} V a Ek\]`µ|SUSeµeLgÚfT`LQS`Lf c]n `µfT`L^_` nLc VXeLfTf c `LQ a ^ c eLQSp$`
nLc lSeLVXg<`
: ��eLg a �&`LVXp$USQ aTnLa ^_eLQSp$e
E[eLQÄeL\�W a g aTn `
E[\ a�nLc lSeLVXg c]nLaTn �&USe
n eL� c Q c�nLa fT`L^_`�USQ a g<eLW a V a f c]~ QÚ^_z]Q c ^ aÙn e�g<`L\]`ÎG<KÂW c eLg9:à�6g<p$`�eLg
RLeLQSeLV a \]^_eLQSp$evp$V aTn USf c]n ` a USQ a � c]} V a eLQ=U�Q=\ aTn ` n eL\�f a ^ c QS`vZ�`Lp$V a

� c]} V a eLQÛeL\7`Lp$VX`P\ aTn `�:´� a g�`LWSeLV a f c `LQSeLg n e dIa QSy]e aTn ` a \]`P\ a VXRJ` n eL\
f a ^ c QS`Ï�&VXeLfTUSeLQSp$eS^_eSQSp$eÏg<eLW a V aT}La Q a ^ } `LgÑf aT} \]eLg n eLfTeLWSf c `JQ a Q n `
p a QSp$` a \]`Lg�USg<U a V c `Lg¸fT`L^_` a \�f a VXV c eLV<:.��\�â9½bÔ&¼$×¡ð n e�WSVX`Lp$eLfTf c]~ Q�eLg<p a

fT`LQSp$VX`L\ aTn `PWS`LVi\]`LgBg c g<p$eL^ a g n eÛ`LWSeLV a f c `LQSeLgBWS`LV4\ a fT`LQ nLc f c]~ Q n eÛ\ a

g<e � a \ ~ WSp c f a VXeLf c]}Lc]nLa : ��eLQSeLV a \]^_eLQSp$ebEÑeL\¶â9½bÔ&¼$×¡ð eLg YLeLfTYS`
a USp$`L^_hIp c f a ^_eLQSp$e
E WSeLVX` eL\ g<eLVXl c f c ` n e } e g<eLV VXeSg<p a USV aTn `
a USp$`L^_hIp c f a ^_eLQSp$e
:

• 
" �����" �����" �����" �����)�P�0`Lg²g c g<p$eL^ a g n e=p$V a QSg<^ c g c]~ Q n e/� c]} V aP~ WSp c f a � " ���7�!  eLQ/eL\
eL|SU c WS`�|SUSe�fT`LQSl c eLVXp$e�\ a g<e � a \NeL\]sTfTp$V c f a eLQ ~ WSp c f a Z¥l c fTeLlSeLVXg a eLQ�eL\
\ aTn ` n eL\2VXeLfTeLWSp$`LV<:Ë��e } eLVXz a QS`Lp a VXg<e/|SUSe/\]`Lg " ���7�ÙZ=eL\ â9½bÔ&¼$×¡ð n e
WSVX`Lp$eLfTf c]~ Q?WS` n VXz a Q?g�eLV�p$V a QSg<WSUSeLg<p$`Lg9:?��g n eLf c V<ES\ a g a \ c]nLain eL\¥ ��"Q n e
a \]p$` `LV n eLQ WS` n VXz a p$V a QSg<^ c p c V nLc V1eLfTp a ^_eLQSp$e a \]`Lg " �����NE�|SU�e
a \ c ^_eLQSp a VXz a Q[USQ²â9½bÔ&¼$×xð n e?WSVX`Lp$eLfTf c]~ Q ~ WSp c fT`
:m��g<p$`?p c eLQSe[eL\ } eLQ�eL� c f c `
a RLVXeLR aTn ` n emVXeL|SUSeLV c V�g<`L\ a ^_eLQSp$emUSQ " ���7�¸g c ^_WS\]e
:



• 
��W�e�V a f c `LQFeSg��W�e�V a f c `LQFeSg��W�e�V a f c `LQFeSg��W�e�V a f c `LQFeSg_Ü���g<p$e[eSg{eL\!fTeLQSp$VX` n e[QSeLVXl c `[W a V a \ a `JWSeLV a f c]~ Q n e[p$` n `
eL\
g c g<p$eL^ amn eAp$V a QSgq^ c g c]~ QbELQS`Ag<`L\ a ^_eLQSp$eAeS\
g c ^_WS\]eAl c QSfTUS\]`A^_`Lg<p&V aTn `
eLQÉ\ a � c RLUSV a �6G9:Û�7` nSa g?\ a g a \ a VX^ a g n e�eL|�U c WS`�Z�\ a g?eLg<p aTn z]g<p c f a g n e
eLy]eLfTUSf c]~ Q?VXe
�FfT`L\]`Lf aTnLa g a eLg<p$e�fTeLQSp$VX`�ZAp$` n `�eL\ a WSVX`Ll c g c `LQ a ^ c eLQSp$`�Z
fT`LQSp$VX`L\7VXeL^_`Lp$`PeLgÉeLy�eLfTUSp aTn ` a |SUSz&:´� aTnLa W a VXp$e n eL\�eL|SU c WS`Pp$eLQ�z a g<U
¢TQ c f a ^ a VXf a[n e¸Y a V n@1;a VXe¸Z¸g<`L�&p 1;a VXe n e�^ a QSeLy]` n eAVXe n EJY a V n@1;a VXe¸Z
g<`L�&p 1;a VXe n em^ a QSeLy]` n em`LWSeLV a f c]~ QbET`JWSeLV a f c `LQSeLg_eLQieLg<p$emfT`L^_WS\]eLy]`
:

 

 
��:]G��:]G��:]G��:]G_�� �� c gqp�e�^ a gc gqp�e�^ a gc gqp�e�^ a gc gqp�e�^ a g n en en en e[�� �� a V1V c eSV����������a V1V c eSV����������a V1V c eSV����������a V1V c eSV����������

�0`Lg�g c g<p$eL^ a g n eËf a VXV c eLV/�
���2��� WSU�e n eµg<eLV/fT`LQSp$V a g<p aTn `ËfT`LQµ\]`Lg
g c g<p$eL^ a g n e?f a VXV c eLVMW�VXe
�F�
���2���veLQ[^_USfTY a g��&`LVX^ a g��9g c Q[eL^ }La VXRL`
E�\ a �&`LVX^ a

^_hIg��&hIf c \�eLg�fT`LQSp$V a g<p a V²\]`Lg�VXeL|SUSeLV c ^ c eLQ�p$`Lg n eL\�eL|SU c WS`ªZ nLc g<e � ` n eª\]`Lg
fT`L^_WS`LQSeLQSp$eLg9:��2Qig c g<p$eL^ a p$z]W c fT` n emf a VXV c eLV�eLg_^_`Lg<p$V aTn `meLQi\ a � c RLUSVXem�J�

�N`L^_`�WSUSe n e�l�eLVXg<eÑ�&hIf c \]^_eLQSp�e�eLQÑ\ a � c RLUSV a �9�Ä\]`Lgµg c g<p�eL^ a g n e
f a VXV c eLV.�!���2���ÌV1e n U�fTeLQíeL\mfT`L^_WS\]eL^_eLQSp$` n eµeL|SU c WS`µVXeL|SUSeLV c�n `µW a V a USQ
g c g<p$eL^ a n e[p$V a QSg<^ c g c�~ Q a \!^_z]Q c ^_`
:i� a a Vx|LU c p$eLfTp$USV a n em�!���2���=WSeLVX^ c p$e[USQ a

VXe n USfTf c]~ QÊeLQÊ\ a fT`J^_WS\]eLy c]nLaTnÏn eL\²eL|SU c W�`Ï|SUSeÏ\]\]eLl a \ a gÑfF`JVXV c eLQSp$eLg n e
c QS�&`LVX^ a f c]~ Q nLc R c p a \
|LUSemQS`mg<`LQi�!���2��� n eSQSp$VX` n eL\
g c g<p$eL^ a �!�������k:



IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/uhuhVuhuhVuhuhVuhuhVK©¦JMbW`aZ]�#Rcbe\]Z©¦JMbW`aZ]�#Rcbe\]Z©¦JMbW`aZ]�#Rcbe\]Z©¦JMbW`aZ]�#Rcbe\]Zj��RcPSPSJMZ]PÀ©¦¬�ÏÀÍ_ª��RcPSPSJMZ]PÀ©¦¬�ÏÀÍ_ª��RcPSPSJMZ]PÀ©¦¬�ÏÀÍ_ª��RcPSPSJMZ]PÀ©¦¬�ÏÀÍ_ª

��YS`LV a g<`L\r`�|SUSe nLa Q�eL\{���N� � Zª���N�T�Â���N�!g c]d |SU c eLV nLa E2ZªeLgqp$`Lgvg<e
QSeLfTeLg c p a Q²p$` nLa lSz a W a V a |SUSeÛeL\�p$VXhI� c fT` n eL\:��×¡¾T¿X¿XÔ&ÀI¿úl a Z a Y a f cra�aTn eLQSp$VX`ÛZ
Y a f c]a �&USeLV aÎn eL\Éf a VxV c eLV n e÷�
���2���k: - `LV´g<USWSUSeLg<p$`
Ei\ a gË�&ULQSf c `LQSeLg n e
fT`LQSeL£ c]~ QÚZªVXeLg<WSUSeLg<p a W a V a ���N�FH9g9E2���N� � g9E2Zª���N�F�Jgv|SUSe�g<eÚ`LV c R c Q a QÚZ
p$eLVX^ c Q a QAeLQAeL\�^ c g<^�`.â9½bÔ&¼$×¡ð?p a ^ }Lc sTQAg<eBQSeLfTeLg c p a QAp$` nLa lSz a :B� c QAeL^ }La VXRL`
E
eL\ } US\]p$` n e.p$V a�}La y]`.YLeLfTYS`.WS`LV[\ a g�^_USfTY a g�W c e dIa g n e.eL|SU c WS`.g<eLW a V aTn `.eSg
YSeLfTYS`�WS`LVÛeL\ ^_US\]p c p$V a QSg<^ c g<`LV n eÂ�!���2�
�k:·� a ^_US\]p c p$V a QSg<^ c g c]~ Q n e a \]p$`
`LV n eLQbE eL\¸g 1;c p$fTYSe aTn ` n eÑWSVX`Lp$eLfTf c]~ Q³ZÑ\ a gí�&USQSf c `LQSeLgËé�þ��
¹íg<`LQ³p$` nLa g
YSeLfTY a g_eLQi\ a ^ c g<^ a W c e dIa�n eL\
eL|SU c WS`m�!���2���k:

��g<p$e÷eLgË`Lp$VX`÷eLy]eL^_W�\]` n eL\ÉWS` n eLV´fTVXeLf c eSQSp$e n e÷\]`LgËfT`L^_WS`LQSeLQSp$eLg
eL\]eLfTp$V ~ Q c fT`Lg a p$V a lSsTg n eL\
p c eL^_WS`
:

Digital 
Conexión 

Cruz 
(DCS) 

 
 
 

DCS-1/0 

 
 
 

SONET  
Multiplexor 

Operación 

DS-1s A 

Digital 
Conexión 

Cruz 
(DCS) 

 
 
 

DCS-3/1 

B 
DS-3s 

Arriba de OC-48 
(Algunas veces mayor) 



��p$V a hIVXe a eLQ n `LQ n e��!���2���ÙVXe n USfTeA\ a fT`L^_WS\]eLy c]nLaTn eLg4eLQ�g<`LWS`LVXp$e n e
`LWSeLV a f c `LQSeLg9:Â�0`Lg�eLg<p$hIQ nLa VXeLg n e��!���2�
�Îp a ^ }Lc sTQ�eLg<WSeLf c � c f a Q�eL\�g c g<p$eS^ a

�����B© - W a V a \ a VXe nÅn eÅp�V a QSg<^ c g c]~ QÃf�`L^_WS\]eLp a : �7` n `ÅeL\�eL|SU c WS` n e
`LWSeLV a f c]~ Q n e��!���2��� n e } e�g<eLRLU c VmeLg<p$`Lg�eLg<p$hIQ nLa VXeLg�e c ^_WS\]eS^_eLQSp a VmeLg<p a g
�&USQSf c `LQSeLg Z f a W a f crnLaTn eLg9: ��g<p$` WSeLVX^ c p$e |SUSe USQ a WS\ a p a �&`LVX^ a n e
`LWSeLV a f c `LQSeLgÑeLg<p$hIQ nLa VÂfT`LQSp$VX`L\]eÏp$` n `ÏeL\Ûg c g<p$eL^ a÷n eÏp$V a QSgq^ c g c]~ Qb: - `LV
g<USWSUSeLg<p$`
E�\]`Lg@lSz]QLfTUS\]`Lg a QSp$eLV c `LVXeLg n eL\ eL|SU c WS`����N�±eL£ c g<p$eLQSp�e n e } eLQªg<eLV
^ a QSp$eLQ c]n `Lg9ETY a f c eLQ n `mQS` n eL\
p$` n `[WSeLVX�&eLfTp a \ a g c p$U a f c]~ Qb:

��\ÉeL|SU c WS` n e÷�!���2�
�øp a ^ }Lc sTQ c QSfT\]USZJe�USQ�fT`LQSy]USQSp$`÷eLg<p$hIQ nLa V n e
c QSp$eLVX� a g<eLg n eÂY aT}Lc \ c]nSaTn W a V a eL\ �&hIf c \ ^ a QSp$eLQ c ^ c eLQSp$`ÂZ�V1eLW a V a f c]~ Qb:·� a g
c QSp$eLVX� a g<eLg n eÉY aT}Lc \ c]nSaTn g<`LQ a |SUSeL\]\]`Lg?WSUSQSp�`Lg n e�fT`LQSeS£ c]~ Q n `LQ n e�eL|SU c WS` n e
nLc]a RLQS`Lg<p c fT`³WSUSe n e³g<eLV a RLVXeLR aTn `³WS`LV�p&sFfTQ c fT`Lg�|SUSe³eLy]eLfTUSp a QÎp a VXe a g n e
g<`L\]USf c]~ Q n eAWSVX` } \]eL^ a g4eLQ?eL\
g c p c `
:A� a g p$eLV1^ c Q a \]eLg4`AfT`LQSg<`L\ a g4eSQ�eL\
fTeLQSp$VX`
n e/`LWSeLV a f c `LQSeLg n `LQ n e/\]`Lg¥p$sTfTQ c fT`Lg¥^ a QSeLy a Q.eL\2eL|SU c WS`/fT`LQ c QSp&eLVX� a g<eLg n e
g<`L�&p 1;a VXeAg<`LQ�\]\ a ^ aTnLa g4p a ^ }Lc sTQ c QSp�eLVX� a g<eLg n eAY aT}Lc \ c]nLaTn ELWSeLVX`�eL\bp$sTVX^ c QS`AeLg
USg<U a \]^_eLQSp�e�VXeLgqeLVXl aTn `�W a V a fTU a Q n ` a RLVXeLR aTn `Lg a \BeL|SU c WS`�eSQÑg c p c eLQ�eLQ
WSVX` } \]eL^ a g_fT`LQ a \rRLUSQ a g_p a VXe a g9:

�2Q a lSeLQSp a y a � c Q a \ n eL\6g c g<p$eL^ a?n eBf a VXV c eLVk�!���2���ÚeLg[\ a f a W a f c]nLaTnÉn e
a fTp$U a \ c]dIa V{eL\Ng c g<p$eL^ aAn e�f a VXV c eLV a lSeL\]`Lf c]nSaTn eLg�^_hIg a \]p a g�g c QÉeS\NVXeLeL^_WS\ aTd `
fT`L^_WS\]eLp$` n eL\/eL|SU c WS` n eÍp$V a QSg<^ c g c]~ Qb: � c eLVXp a gÊ�&USQSf c `LQSeLg n eÍ�
���2���
WSeLVX^ a QSeLfTeLQ c RLU a \
g c Q c ^_WS`LVXp a V�\ a lSeL\]`Lf c]nLaFnmn eL\
f a VXV c eLV<:



- `LV;p a QSp$`�EL\ a f a y amn eL\
^_US\]p c p$V a QSg<^ c g<`LV n e��!���2���ÙeLQ�\ a � c RLU�V a �9�BQS`
QSeLfTeLg c p a g<eLV4V1eLeS^_WS\ aTdIaTnLa W a V a WSeLVX^ c p c V4|SUSeÛ\]`LgBlSz]QSfTUS\]`Lg n eÛ� c]} V a `LWSeLVXeSQ
eLQ¥���M�T�9�Ù� a \]VXe n e n `SV n e�G<�P� } WSg9EbeLQ¥\]U�R a V n e²���M� � GP� a \]VXe n e n `LV n e²��G9G
� } WSg< ¡: ��eLg<WSUSsTg n eàp$` n `
EÉ\]`LgÊWSUSeLVXp$`Lg n eàeLQSp$V aTnLaÏn eà\]`LgÐ���N�NEÉeL\
g 1;c p$fTYSe aTn ` n eúWSVX`Lp�eLfTf c]~ QÏZÃ\ a g�f a W a f c]nLaTn eLg n eÏ^ a QSeLy]` n eúV1e n g<`LQ
eL£ a fTp a ^_eLQSp$em\ a g{^ c gq^ a g{g c Q c ^_WS`LVXp a V2\ a lSeL\]`Lf c]nLaTn[n e[g a \ c]nLa : �7z]W c f a ^_eLQSp$e
E
USQ a p a VXy]eLp amn eAWSVX`LfTeJg aTn `LV;g c ^_WS\]eAeLg4p$` n `¸\]`¸|SUSeAg<eAQSeLfTeLg c p a W a V a f a ^ }Lc]a V
\ a lSeL\]`Lf c]nLaTnÄn eÄg a \ c]nLa : � a ^ a ZJ`LVXz aÑn e aTnLc f c `LQSeLg a \�WSUSeLVxp$`Äp a ^ }Lc sTQ
eLQSlSUSeL\]lSeLQ�^�eLV a ^_eLQSp�e�eLg<p a g c ^_WS\]e a fTp$U a \ c]dIa f c]~ Q n e�p a VXy]eLp a E!`Lp$VX` } eLQSeS� c f c `
n e¥\ a eS£�W a QSg c]~ Q n e¥\�`LgA^ c fTVX`LWSVX`LfTeLg aTn `LVXeLg a \ a VXe n�n e�p$V a QSg<^ c g c]~ Qb:/��g<p$e
g c ^_WS\]e´WSVX`LfTeLg<` n e a fTp$U a \ c]dIa f c]~ QÙWSeLVX^ c p$e a fTp$U a \ c]dIa f c `LQSeLg/eLfT`LQ ~ ^ c f a g n e
g c g<p$eL^ a g n emf a VXV c eLV<:

��:��:��:��: �� ��?������������������������������������=eSQeSQeSQeSQi�� ��7f�f c�~ Qf�f c�~ Qf�f c�~ Qf�f c�~ Q
 
 ' a g<p a�a YS`LV a E{\ a�nLc g�fTUSg c]~ Q n e±\ a gªVXe n eLg��!���2��� a fT`LQSg c g<p c]n `±eLQ
VXeLeL^_WS\ aTdIa Vç\]`Lg fT`J^_WS`LQSeLQSp$eLg WS\]eLg c `LfTV ~ Q c fT`Lg n eL\ ��×¡¾T¿X¿XÔ&ÀI¿ÁfT`LQ \]`Lg
fT`L^_WS`LQSeLQSp$eLg.�!���2���F�MeL\kWSVX`LfTeLg<` n eÙV1eSlSeLg<p c ^ c eLQSp$`
: - `LVÉgqU�WSUSeLg<p$`
E7Y a Z
^_USfTYS`Ï^_hIgÑeLQÐ�
���2���ó|SUSeÊeL\²VXeSeL^_W�\ aTd ` n eL\(��×¡¾T¿X¿XÔ&ÀI¿IE a USQS|SUSeÏeLg<p�e
a g<WSeLfTp$` n e[�!���2���vQ�USQSf a n e } eLVXz a g<eLV2`L\]l c]nLaTn `
:4�!���2���vWSUSe n emY a fTeLV2^ a g9E
^_USfTYS`?^_hIg9:m� a � c RLUSV a �6: �A^_USeLg<p$V a \ a `LWSeLV a f c]~ Q n e?USQ[eLQS\ a fTeÄ�!���2����|SU�e
p$`L^ a ^_hIg_lSeLQSp a y a�n em\ a g_f a W a f c]nLaTn eLg_¢TQ c f a g n em�!���2���k:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/uh�hVuh�hVuh�hVuh�hVK©¦¬�ÏÀÍ_ª�Z]f[RckwkcJ xcf©¦¬�ÏÀÍ_ª�Z]f[RckwkcJ xcf©¦¬�ÏÀÍ_ª�Z]f[RckwkcJ xcf©¦¬�ÏÀÍ_ª�Z]f[RckwkcJ xcf



��g<p a g<USfTe nLc eLQ n `P^�U�fTYS`PeLQÛ\ a � c RLUSV a �9� Z�g<ePVXeL|SU c eLV1ePUSQÛeS£ a ^_eLQ
^ a g n eLp a \]\ aTn `
: ��QÊeL\¥\ aTn ` c]d |SU c eLV n ` n eÊ\ a � c RLUSV a E?g<eÊ^_USeLg<p$V a QÐ\ a g
WSV c QSf c W a \]eLgiWS`Lg c]}Lc \ c]nLaFn eLg n e¸eLQSp$V a�nLa W a V a eL\�eLQS\ a fTe¸�
���2���k:¸��`Lp$e¸|SUSe¸\]`Lg
fT`LQS`Lf c]n `LgÑ���N� � g³ZÊ���N�F�9g a USQÐeLg<p$hIQ a \]\]z&E�WSeLVX`Êg<eÊVXeLWSVXeLg<eLQSp a QÐ^ a g
n eLp a \]\]eLgÄeLQÃfTU a QSp$` a g<USgÄ`JWSeLV a f c `LQSeJgÄeL£ a fTp a g9: � a gÐg a \ c]nLa g n eÅUSQ
eL£ c g<p$eLQSp�e����N�N� � %&H6E!|SUSe�eLg n eLg<WSUSsTg n e�p�` n `
E!g<`L\r`�`Lp$VX`¥���N� � �r`�^_¢T\]p c WS\]eLg
���N� � g< ¡E
g<`LQ a RLVXeLR aTnLa g?eLQÉUSQÉRLVXUSWS` n e/G<�¥Z�eLQSl c]aTn `Lg a USQ[ü4äI¾¡ï�¼�¾
äLºI¿?äLÀ
¹!ÀI¿9Ö+Ô&×¡Ô&º;|SUSem^_USeLg<p$V a eLQiUSQi^ a W a \]`Lg�G<�?���N� � eLQ4USQi�7� � : K?g c ^�WS\]e
:

��USQS|SUSeÛeL\ aTnLa WSp aTn `LV n ePgqeLVXl c f c `PeLQÛ\ a � c RLUSV a �9�.gqeP^�USeLg<p$V a fT`L^_`
USQ nLc g<WS`Lg c p c lS`¥�&z]g c fT`²g<eLW a V aTn `
E0QS`¥QSeLfTeLg c p a g<eLV a g<z�Z²RLeLQSeLV a \]^_eLQSp$e¥QS`¥eLg

Adaptador de Servicio 
(Mapeo a VT1.5 

Adaptador de Servicio 
(Mapeo a STS-1 

Adaptador de Servicio 
Para el futuro 
Servicio Banda Ancha 

 
 
 

SONET Mux: 
Byte Interpol ado 

Sincrono 
Multiplexor 

Mux arriba de  
STS-1 nivel 

Mux arriba de 
STS-n nivel 

Salida a 
OC-n nivel 

DS-1s (arriba de 28 por STS-1 

Rango = n veces 
51.84 Mbps 

Tiempo (BITS) 

DS-3 

Ancho de Banda (B-ISDN) 
 

Video, Color Fax, 
High-speed Fax, 
ATM cells, MPEG-2, etc. 

STS-3c (concatenado STS-3) 

Solamente 1 por STS-1) 



a g<z&:Ï�4hIg/�&VXeLfTUSeLQ�p$eS^_eLQSp$e
E7eL\ aTnLa WSp aTn `LV n e´gqeLVXl c f c `´eLg.g<`L\]`´USQÙp c WS` n e
p a VXy]eLp a�n eÉWSVX`LfTeLg aTn `JV�WSUSeLg<p$` n eLQSp$VX` n eÉUSQ/âXÝ&ºL¼
eLQBeL\�eL|SU c WL`É�0���2����W a V a

^ a QSeLy a V�eLg a �&`LVX^ a W a VXp c fTUS\ a V n e¸eLQSp$V aTnLa ZBg a \ c]nLa :B�0`LgilSeLQ n e n `LVXeLgip c eLQSeSQ
g<USgÐWSVX`LW c `LgÐQS`L^ } VxeLgÐW a V a \]`Lg aTnLa WSp aFn `LVXeLg n eàg<eLVXl c f c `
EBp a \]eLgÐfT`L^_`
aTnLa WSp aTn `LVXeLg n e¥WSUSeLV1p$`¥Z²p a VXy]eLp a g n e c QSp$eLVX� a g<e
:/��Q�eL\�f a g<` n eL\ aTnLa WSp aTn `LV
n eúg<eLVXl c f c `ú�7� � : KÃeLQÏ\ a � c RLUSV a EA\ a g a \ c]nLa eLg�USQ a eLg<p$V1USfTp�USV a �!�7�)� �
^ a WSe aTnLa W a V a �7� � : K�Z[fT`LQSp$eLQ c eLQ n `mY a g<p a G<�?���N� � g9:

��QËeL\?\ aTn ` c]d |SU c eLV n ` n e±\ a � c RLUSV a p a ^ }Sc sTQËg<eË^_USeLg<p�V a USQí���N�F�
g c ^_WS\]e¸|SUSe¸WSUSe n e¸g<eSV�fT`LQSeLfTp aTn ` a g<U¸WSVX`JW c ` aTnLa WSp aTn `LV n e¸g<eLVXl c f c `
:B�2`Lp$e
\ a¥nLc �&eLV1eLQSf c]a eLQSp$VXeP\ a¥aTnLa WSp a f c]~ Q a �!������� n e����)� � g a USQÛ���N�F�/g c ^_WS\]e
:
�0`Lg�G<�?���N� � VXeL|SU c eLV1eLQmeL\
USg<` n e[�7� � : K¥�]WSV c QSf c W a \]^_eLQSp$e[W a V a \ a l c g c]}Lc \ c]nLaTn
n eª\ a f a VXR a VXeL|SUSeLV c�nLaÙn eªUSQ����)�FHJ ¡EMg c Q�eL^ }La VXRL`
EMUSQ����N�T��WSUSe n eªg<eLV
p$V a QSg<WS`LVXp aTn ` nLc VXeLfTp a ^_eLQSp$e a USQ a eLg<p$VXUSfTp�USV a �!���2��� a p$V a lSsTg n eL\�WSVX`LfTeLg<`
fT`LQS`Lf c]n `=fT`L^_`=^ a WLeL` a g c QSfTV ~ Q c fT`
:Ë��g<p$`=WSUSe n e/g<eLV n eLgqe aT} \�e=fTU a Q n `/eL\
���N�F��eLQ[fTUSeLgqp c]~ Q[QS`[g<e?f a Q a \ c]dIa WS`LVMg c ^ c g<^_`
E�`?fTU a Q n `?\ a l c g c]}Lc \ c]nLaTn ���)�
H�QS`[g<e[|SU c eLV1e[`[QSeLfTeLg c p a :4� a p$USV a \]^_eLQSp�e
ETg<`L\]`[USQm���N�F��g c ^_WS\]em`LWSeLV a Q n ` a

�9K?� } WSg_WSUSe n emg<eLV�\]\]eLl aTn `mWS`LV�USQieLQS\ a fTem�!�7�N� � `LWSeLV a Q n ` a K � : �9�?� } WSg9:

"0c Q a \]^_eLQSp$e
E9\ a � c RLUSV a ^_USeLg<p$V a USQ aTnLa WSp aTn `LV n eBg<eLVXl c f c ` a g<eLVkUSg aTn `
W a V a \ a �&USp$USV aic ^_WS\]eL^_eLQSp a f c]~ Q n e�g<eLVXl c f c `Lg n e }La Q nLaia QSfTY a :A��\ a QSfFYS`�ZAeL\
V a QSRL` n e¥`LWSeLV a f c]~ Q n e¥\]`LgAg<eLVXl c f c `Lg n e }La Q nLaBa QSfTY a g<`LQ c ^_WSVXeLg c `LQ a QSp$eLg9E



WSeLVX`¥\ a ^ a ZJ`LVXz aBn e�\ a gAWSeLVXg<`LQ a gAg<e�eLQS�&`Sf a Q�eLQ�\]`LgAg<eLVXl c f c `Lg�fT`L^_`¥l c]n eL`
nLc R c p a \0f a ^ }Lc]aTn `
E��!���kE�WS`LVMg<USg�g c RL\ a g�eLQ c QSRL\]eLg9E�� a £�e aTn ` n e?fT`L\]`LV<E�� a £�e aTn `
n e a \]p a lSeL\]`Lf c]nLaTn E!p$V a QSg<WS`LVXp$e n e�fTsT\]US\ a gA���7� a USQ a eLg<p$VXUSfTp$USV a �!�7�N�T�9f¸`
n e�lSeL\]`Lf c]nLaTn ^ a g a \]p a E!l c]n eL` nLc R c p a \NfT`L^_WSV c ^ c]n `�� - ����G9E!Z¥USQÉQSUS^_eLVX` n e
`Lp$VX`Lg?g<eLVXl c f c `Lg?p$eLQ n VXhIQÉg<UÉWSVX`LW c ` aTnLa WSp aTn `LV n e�g<eLVXl c f c `Lg n eLWSeSQ nLc eLQ n ` n e
\]`Lg_g<eLVXl c f c `Lg{WSVX`LlSeLz n `Lg9:

��g c ^_WS`LVXp a QSp$eÅVXeLfT`SV nLa Vµ|SUSeÅ\]`LgÄgqeLVXl c f c `Lg n e a QSfTYS` n e }La Q nLa

p$V a QSg<WS`LVXp aTn `Lg³WS`LV�\r`LgÎeLQS\ a fTeLgÎ�!���2��� n e } eLQÄg<eLV�^ a Q�eLy aTn `LgÎWS`LV�\r`Lg
eLQS\ a fTeLg��!���2���Â`LWSeLV a Q n ` a � K9K6: K6G�� } WSg?`�^_hIg�VXhIW c]n `
:�� a lLeL\]`Lf c]nLaTn�n e
� K9K6: K�G=� } WSg/eLg=\ a V aTdI~ Q n eÚf a ^ }Lc ` n e´�!�7�)�F�6:ú� n eS^_hIg n e a QSfTYS` n e
}La Q nLa EÂ\]`Lgó�!�7�N�T� n e } eLQ g<eLV n eLg<f a Q a \ c]dIaTn `Lg9EÂ` ^_hIgóWSVX`LW c]a ^_eLQSp$e
fT`LQSf a p$eLQ aTn `Lg�eLQÎ\]eJQSRLU a y]e³�!���2���kE�W a V a `LWSeLV a V a \A^_hI£ c ^_` n e � KJK6: K�G
� } WSg9:A��g<p$eAeLg USQ��
�7�N�F�9fm`
ES^_hIg4fT`L^_¢TQ�^_eLQSp$eAWSeLVX`�^_eLQS`Lg4p$s�fTQ c f a ^_eLQSp$e
E
USQ¸���2�F�9f
:��2QA�!���N�T��g<eLQSf c \]\]`BfT`LQSg c g<p$eBeSQ¸p$VXeLgm�!���N� � E9p$` n `Lgi`LWSeLV a Q n ` a

K � : �9�Ë� } WSg9:Á��g<p$`µWSUSe n eµgqeLV.\]`µ|SUSeµ|SU c eLVXeµp a QSp$`µeL\mfT\ c eLQSp�eµfT`L^_`µeL\
WSVX`LlSeLe n `LV<EJWSeLVX`¸QS`BW a V a eL\�p$V a QSg<WL`LVXp$e n e¸g<eLVXl c f c `Lg n e }La Q nLa[a QSfTY a :É��g<p a

eLgÚ\ a eL£�fTeLWSf c]~ Qí|SU�eµ\]`Lg aTnLa WSp aTn `LVXeLg n eµg<eLVXl c f c `LgÚ^�US\]p c p$V a QSg<^ c p c VXhIQ a \
Q c lSeL\
�!�7�N� � :

�N`LQSp c QSU a Q n ` a p$V a lSsFg n eÎ\ a � c RLUSV a E{eL\A^ a ZJ`LVvfT`L^_WS`LQSeLQSp$e³eLgÂeL\
^_US\]p c p$V a QSg<^ c g<`LV��!�������=eLQig c ^ c g<^_`
:

��\ì^_US\]p c p$V a QSg<^ c g<`LV �!���2��� p a ^ }Lc sTQ eLy]eLfTUSp a \ a fT`LQSlSeLVXg c]~ Q
eL\]eLfTp$VX`L% ~ WSp c f a QSeLfTeLg a V c]a W a V a eLQSl c]a V \ a gqe � a \��!���2��� a p$V a lSs�g n e¥\ a � c�} V a

eLQ¥g c :=� aÉc Q��&`LVX^ a f c]~ Q n e¥p c eS^_WS` n e¥\]`LgA(N�3�7�.eLgAp a ^ }Lc sTQ�^_`Sg<p$V aTnLa eLQ¥\ a

� c RLUSV a :



�2Q aBn e¥\ a gAV aTd `LQSeLgAWS`LV�\ a |SUSe¥\]`Lg aTnLa WSp aTn `LVXeLg n e¥g<eLVXl c f c `¥WSUSe n eSQ
g<eLV nLc g<WS`Lg c p c lS`Lg{g<eLW a V aTn `Lg9EF` c QSfT\]USg<`meL|SU c WS` n emWSVXeL^ c g a g n eL\
fT\ c eLQSp$e��r� - �7E
WS`LVig<USgÉg c RL\ a gÉeLQ c Q�RL\]eLg< ¡E�eLgÉWS`LVX|SUSePeLQ¥\ a ^ a ZJ`LVXz a�n eP\]`LgÉf a g<`LgÉ^_USfTYS`Lg
�!�7�=g<`LQ²fT`L^ }Lc Q aTn `Lg9E
\ c ^_W c]aTn `Lg9E
ZP^_US\]p c p$V a QSg<^ c p c]n `Lg a USQ²eLQS\ a fTeÛ�!���2���
g<eLQSf c \]\]` n e a \]p a lSeL\]`Sf c]nLaTn eLQ�\ a `L� c f c Q a/n eÙg 1;c p$fTYSe aTn `
: -ba V a=a QSfTYS` n e
}La Q nLa ETeL\ aTnLa WSp aTn `LV n emg<eLVXl c f c ` n e } eLVXz a g<eLV�p a ^ }Lc sTQi� - �7:

��Q�fTU a \]|SU c eLV²f a g<`
E;eL\4Ó8�"Qª�!���2���ÃfT`L^ }Lc Q a ZÂ\ c ^_W c]a \]`Lg��0�7�N� � E
�!�7�N�T�ÛZ²\]`LgA�!���N�T�Jf
E0`¥fTU a \]|SU c eLV�fT`L^ }Lc Q a f c]~ QbE0eLQ�USQ a eLg<p$VXU�fTp$USV a �!�7�)�FQ
g<eLQSf c \]\ a :m� a g a \ c]nLa4n eL\
Ó8�!Q?�!���2���veLQmeLgqp$e?WSUSQSp$`?g<eLVXh�WS`LVMg<U�WSUSeLg<p$` a \]RL¢TQ
���M�FQb:Ñ��g<p$e����M�FQ=`LWSeLV a V a.a § QS¨²lSeLfTeLg�\ a lSeL\r`Lf c]nLaTn�} hIg c f a �!���2��� n e
� : �9�?� } WSg9:���g_^_USZ?fT`L^_¢TQiYS`LZ?W a V a eLg<p$emeL|SU c WS`m�!���2���=eLQiUSQ a `L� c f c Q a�n e
g 1;c p$fTYSe aTn `�`LWSeLV a V a \ a lSeL\]`Lf c]nLaTn ���M�F�9� n e a \]VXe n e n `LV n eÙG<�.� } WSg9:�� c Q
eL^ }La VXRL`
E�eLg�WS`Lg c]} \]e.|SUSe.Y a Z a eL|SU c WS` n e/lSeL\]`Lf c]nLaTn ^_hIg a \]p a Z/g<eLVXhÉ^_hëg
fT`L^_¢TQieLQiUSQi�&USp$USVX`mfTeLVXf a QS`
:

"0c Q a \]^_eLQSp$e
E a USQS|SUSe²QS`²g<e²^_USeLg<p$V a eLQ¥\ a � c RLUSV a EbeLg } USeLQS`²VXeSfT`LV nLa V
|SUSe²\ a � c]} V aBn e²g a \ c]nSa QS`²eLg¸p$z]W c f a ^_eLQSp$e¥USQ a g c ^_WS\]e²YSe } V aÉn e¥� c]} V a :v�4hIg
RLeLQSeLV a \]^_eLQSp$e
E�\ a g a \ c]nLa�n eL\NÓ8�!Q��!���2����fT`LQSg c g<p$eÉeLQBUSQBW a V n eÉ� c]} V a g[�´Z
(çfT`LQÃg 1;c p$fTYSe aTn ` n eÅWSVX`Lp$eLfTf c]~ QÃ�!������� eLy]eLfTUSp aTn `ÅeLQÃ\ a W a VXp$e n eL\
nLc g<WS`Lg c p c lS`m` a p$V a lSsFg n e a \]RLUSQ a�c QSp$eLVX� a g<e n em`LWSeLV a f c]~ Qb:

��: ���: ���: ���: �?���������.Zi��������������.Zi��������������.Zi��������������.Zi�����

 �4USfTYS`vY a g c]n `veLg<fTV c p$`veLQ=\ c]} VX`Lg²Z a VXp$z]fTU�\]`Lg a fTeLVXf a�n ev\ a V1eL\ a f c]~ Q
WSVXeLf c g a eLQSp$VXe��!���2�
�ªZ����7�B:Û��\]RL` n e�eLg<p a VXeL\ a f c]~ QÉY a g c]n `�^_eLQSf c `LQ aTn `



a QSp$eLg{eLQmeLg<p$e n `LfTUS^�eLQSp$`[WS`LVX|SUSe[USQS` n e[\]`Lg{¢T\]p c ^_`Lg{WSUSQSp$`Lg{�&USeSVXp$eLg{YSeLfTYS`Lg
eLQ[eLg<p�e n `LfTU�^_eLQSp$`[eSg�|SUSe[�!���2����eLg{USQ a p$eLfTQS`L\]`LRLz a4n e?f c VXfTU c p�`Lg�Z�QS`?USQ a

p$eLfTQS`L\]`LRLz a.n eµâ9½bÔ&¼$×¡ð
ÀLâ�fT`L^_`����7�¯` c QSfF\]USg<`�g<USWS\]eL^_eLQSp$` n eveLg<p$VXUSfTp$USV a E
eLg<p$emeLg_eL\
\]USR a V�W a V a nLc g<fTUSp c V�\ a VXeL\ a f c]~ QieJQSp$VXemeL\
eL|SU c WS`m�!���2���=Z[���7� n e
USQ a �&`LVX^ a ^ a g¸fT`L^_WS\]eLp a : - USe n e¥Y aT} eLV�U�Q a � a \]g aÉc ^_WSVXeLg c]~ Q c ^_WS\]z]f c p a WS`LV
eLg<p a¸nLc l c g c]~ Q�g 1;c p$fTYSe aTn `L%�p$V a QSg<WS`LVXp$e
:�� a¸c ^_WSVXeLg c]~ Q�WSUSe n e�g<eLV_|SUSe�QS`�Y a Z
VXeL\ a f c]~ QÚeLQSp$VXe����7� Zª�!���2���k:à��e�YSeJfTYS`ª\ a VXeL\ a f c]~ Q����7�4%��!���2���úeLg
WSVX`L�&USQ nLa Z@WSVXeLf c g a :Ñ��g<p a g<eLfTf c]~ Q n eLg<fTV c]} e�\ a VXeL\ a f c]~ Qv���7�4%��!���2���÷eSQ
^ a g n eLp a \]\]e
ETZ n eLg n emeL\
WSUSQSp$` n eml c g<p a�n eL\!eL|SU c WS`
:

� c ^_WS\]eL^�eLQSp$e
ES�
���2�
�@eLg<p$h{YSeLfTYS`�W a V a g<eLV�\ a VXe n�n e�p$V a QSg<WS`LVXp$e�W a V a

USQ a VXe n ���7�B:B��g<p a VXe n EJp a QSp$`¸fT`LQ c QSp$eLVXVXUSWSp$`LVXeLgi���7�÷ZBlSz]QSfFUS\]`Lgi�!���2����E
WSVX`LlSeLe[g<eLVXl c f c `Lg n e }La Q nLa a QSfTY a a \]`Lg{USg�U a V c `Lg9:4� c \]`Lg{g<eLVXl c f c `Lg n e }La Q nSa
a QSfTY a fTUS^_WS\]eLQªfT`LQªUSQ a g<eLV c e n eÂg<eLVXl c f c `Lg n eL� c Q c�n `Lg@WS`LVÛ\ a �3�7�ÌZÂ\]`Lg
c QSp$eLVXVXUSWSp$`LVXeLg�g<`LQ[���7�³Z�\]`Lg f c VXfTU c p$`Lg�g<`LQ?�!���2���kE�eLQSp$`LQSfTeLg�\ a VXe n eLQSp$eLV a

fTUS^_WS\]e¸fT`LQAeL\�eLg<p$hIQ nSa V c QSp$eLVXQ a f c `LQ a \�(M�F�3�
���{:B�7` n `Lgi\]`LgiWSVX`LlLeLe n `LVXeLg n e
g<eLVXl c f c ` n e�YS`LZ@eLg<p$hIQveLQS�&`Lf a Q n `�Y a f cra WLVX`LlSeLeLV¸g<eLVXl c f c `LgPfT`J^_WS\]eLp$`LgP(M�
�3�!���ÙeLQieL\!�&USp�USVX`[WS`LVX|SUSe[eL\]\]`Lg{fT`LQSfT\]USZJeLQm|SUSe[(M�F���!���Ùg<eSVXh�US\]p c ^ aTnLa ^_eLQSp�e
^_USZ[WS`LWSUS\ a V�fT`LQmfT\ c eJQSp$eLg_WS`Lp$eLQSf c]a \]eLg9:

� a p$USV a \]^_eLQSp�e
E�eLg<p$`LgmWSVX`LlSeLe n `LVXeLg n eÉgqeLVXl c f c `É|SU c eLVXeLQBfT`LQSg<p$VXU c V�USQ a

VXe n |SUSe�QS`�p c eLQSe�|SU�eÉg<eLV_VXe
� c QSRLeLQ c]a�nLa W a V a (M�F�3�!����eLQÉUSQ a �&eSfTY a �&USp$USV a :
��\MWSVXeLf c ` n e=VXeLeL^_WS\ aTdIa V�p$` n `Lg²\]`Lg c QSp$eLVXVxUSWSp$`LVXeLg a \M� c Q a \ n e=\]`Lg²lSz]QSfTUS\]`Lg
�!���2���@fT`LQ?���7�BES`¸VXeLeL^_WS\ aTdIa V�p$` n `Lg \]`Lg4lSz]QSfTUS\]`Lg4eLQSp$VXe�\]`Lg c QLp$eLVXVXUSWSp$`LVXeLg
���7�ÃfT`LQ²\]`LgBlSz]QSfTUS\]`Jg¸�!���2���íg<eLVXh�^_USfTYS`²^_hIg a \]p$`�E c QSfF\]USg<`ÛeLQ¥eL\��&USp$USVX`



VXeL^_`Lp$`
:v��g¸^�eLy]`LV fT`LQSg<p$VXU c V \ a fT`L^ }Lc Q a f c]~ Q¥(M�F���!��� n e²\]`Lg c QSp$eLVXVXUSWSp$`LVXeSg
���7�±Z[\]`Lg{lSz]QSfTUS\]`Lg{�!���2��� n emUSQ a g<`L\ a lLe d Z[g a \ c V n emeLg<`
:

- `LV a YS`LV a E!eL\ a g<USQSp$`�eLg?USQÉWS`JfT`�^_hIg�fT`J^_WS\]eLy]`
:Û� a g c p$U a f c]~ Q�eLg?USQ
WS`LfT` nLc �&eLVXeLQSp$e
E�WSV c QSf c W a \]^_eLQSp$e n e }Lc]n ` a \ a \]eLQSp c p$U n@n e@\]`Lg�g<eLVXl c f c `Lg�(M�
�3�!���ªeLQAfT`L^_W a V a f c]~ Q a \�eL|SU c WS`¸ZBp$eLfTQS`L\r`JRLz a gi�!���2���´ZB���7� nLc g<WS`LQ c]} \]eLg9:
�2`?eL£ c g<p�e?USQ[fT`LQSy]USQSp�`?fT`L^_WS\]eLp$` n e?g<eLVXl c f c `Lg�(M�F���!���{E�eL£�f�eLWSp$`?eLQ[USQ[Q c lSeL\
^_USZ a \]p$`veLQ a \]RLUSQS`Lg n `LfTUS^_eLQSp$`LgÛ�3�7�{:Î�0`LgPUSg<U a V c `LgPZ�WSVX`LlSeLe n `LVXeLg n e
g<eLVXl c f c `PYS`LZ�eLQ n z a y�USQSp a Q a \ a �$USeLV dIa V1e n eLg n e }La Q nLa�a QSfTY a Z�g<eLVXl c f c `Lg
}La g aTn `Lg/eLQÙ���7�øfT`JQ a fTUSeLV n `Lg n e c ^_WS\]eL^_eLQSp a f c]~ Q n e´�&U�eLQSp�eLg/fT`L^_`´eL\
�&`LVX`P���7�B:´��g<p$`PQS`PeLgÉQSeLfTeLg a V c]a ^�eLQSp$eÛ^ a \]`
E�WSeLVX`Pg<e � a \ a |LUSeÛ�!���2���íZ
���7�Ðg<eÉY a QBg<eLW a V aTn ` n eÉ(M�F�3�!����e c QSfT\]U�g<`ÉUSQS` n eL\�`Lp$VX`
:²��g<p&`ÉeLg9E�QS`ÉeLg
USg<U a \�lSeLV § g<eLVXl c f c `Lg<¨B���7�ÍWSVX`LlSeLz n `Lg�WS`JVm^_e nLc ` n e�V1e n eLg n ePp$V a QSg<WS`LVXp$e
|SUSe¸QS`¸g<e a �!���2���´`¸lSeLV a �!���2���Ù`L�&VXeLf c�n `¸g<`L\]`¸fT`L^_`¸`Lp$VX` § g<eLVXl c f c `L¨ n e
\]z]QSe a VXeLQSp aTnLa�n e a \]p a lSeL\]`Lf c]nLaTn g c Qi\ a W a VXp c f c W a f c]~ Q n em���7�B:

� a V aTdI~ QÏW a V a \ a fT`L^ }Lc Q a f c]~ Q n eÏg 1;c p�fTYSe aTn `ú���7� ZÃlSz]Q�fTUS\]`Lg
�!���2��� n eLQSp�VX` n eª\ a g�VXe n eLg n eªg<eLVXl c f c `ª(M�F�3�!���ÍeLQ�VXe n eLgvg c ^_WS\]eLg n e
}La Q nLa�a QSfTY a eLg_g c ^_WS\re
:

� a g{VXe n eLg n e }La Q nLa�a QSfTY a g<e[f a V a fTp$eLV c]dIa QmWS`LV2VXeLp$V a g<`Lg n e[V1e n[}La y]`Lg
Z eLg<p aT} \]eLg W a V a g<`LWS`LVXp a V a WL\ c f a f c `LQSeJg |SUSe VXeL|SU c eLVXeLQ `LWSeLV a f c `LQSeLg
c QSp$eLV a fTp c l a gÎ�rWS`LV/eLy]eL^_WS\]`ËlS` d Z±l c]n eL`LfT`LQS�&eLVXeLQSf c]a g< �e a QSfTYS` n e }La Q nSa
c QSp$eLQSg c lS` a \]p$` �rWS`LVªeLy]eL^_WS\]` a WS\ c f a f c `LQSeJg n eÊRLVXhë� c f a g n eÐV1e n fT\ c eLQSp$eb�



g<eLVXl c]n `LV±`Íl c]n eL`LfT`LQS�&eLVXeLQSf c]a g< ¡: �2`Lp$eà|SUSe a \]RLUSQ a g a WS\ c f a f c `LQSeLg �rWS`LV
eLy]eL^_WS\]`Al c]n eL`LfT`LQS�&eLV1eLQSf c]a g< 7fT`L^_W a VXp$eLQ�\]`Lg4VXeL|SU c g c p$`Lg4RLeS^_eL\]`Lg n e�VXeLp$V a g<`Lg
}La y]`Lg_Z[eLg<p aT} \]eLg a g<z!fT`L^_` a \]p$`Lg a QSfTYL`Lg n e }La Q nLa :

�0`Lg VXeLp$V a g<`Lg n e�VXe n p c eLQSeLQ n `Lg f a USg a g98BWSV c ^_eLVX`
ESeL\ a QSfTYS` n e }La Q nLa

WSUSe n e¸QS`¸g<eLV�g<US� c f c eSQSp$e¸W a V a |SUSe¸\]`Lg }Lc p$gil c]a y]eLQA\]`Bg<US� c f c eLQSp$eS^_eLQSp$e¸VXhIW c]n `
eLQÂ\ a VXe nÂn eSg n eÂ\ a �&USeLQSp�e�Y a g<p a eL\ n eLgqp c QS`
:¯� a \]eLg a WS\ c f a f c `LQSeLgÙeLg<p$hIQ
\ c R aTnLa g a \ a QSfTYL` n e }La Q nLa Z¥QS`��&USQSf c `LQ a V a Q aTn eLfTU aTnLa ^_eLQSp$e�g c Q�USQ a QSfTYS`
n e }La Q nLa aT} USQ nLa QSp$e
: � } l c]a ^�eLQSp$emeLg<p a eLg�\ a �&USQSf c]~ Q n e[�
���2���=eLQmUSQ a VXe n

(M�F���!���{8´g<USWS\ c V eL\ a QSfTYS` n e }La Q nLa W a V a�a WS\ c f a f c `LQSeLg n e a QSfTYL` n e }La Q nLa

|SUSe�QS`�eLg<p$hIQ?\ c R aTnLa g a \ a QSfTYS` n e }La Q nLa :?� a Y aT}Lc \ c]nLaTn�n e?\ a eLgqf a \ a �!���2���
f c eLVXp a ^_eLQSp$e a ZLU nLa :B�NU a Q n `¸���M�T�É`LWSeLV a Q n ` a ^ a gi`¸^_eLQS`Lg � K9KÉ� } WSgiQS`
eLgAg<US� c f c eLQSp$e a QSfTYS` n e }La Q nLa E0\]`LgA���M� � G�`LWSeLV a Q n `¥|SU c]d h a ^ a gA`¥^_eLQS`Lg
�6G9G_� } WSg_�&USQSf c `LQ a V a Qb:

��\]RLUSQ a g a WS\ c f a f c `LQSeLgig<`LQA^ a g a �&eLfTp aTnLa g4WS`LV�eL\�VXeLp$V a g<`¸eLQA\ a VXe n¸n e
\ a �&USeLQSp$e a \ n eLg<p c QS`
:[� c eL\0VXeLp$V a g<` n e?VXe n �$USeLV a ^_USZ a \]p$`
E�`?^_USZ�l a V c]aT} \]e?`
c QSeLg<p aT} \]e
Ei\ aÎa WS\ c f a f c]~ Q�QS`÷�&USQSf c `LQ a VXz a : � a lS` d eLgËg c eS^_WSVXe÷USQ } USeSQ
eLy]eL^_WS\]`
:÷� a g�QSeLfTeLg c]nLaTn eLg n e@lS` d eLQ�p$s�VX^ c QS`Lg n e a QSfTYS` n e }La Q nLa g<`LQ
}La g<p a QSp$e�^_` n eLg<p a g?W a V a \]`Lg?eLg<p$hIQ nLa VXeLg n e�YS`LZ=�rQS`�g c eS^_WSVXe��$U�e a g<z] ¡:Û�0`Lg
�9�Ao } WSg�|SUSe?g<e?QSeLfTeSg c p a Q[W a V a \ a lS` d g<`JQ?�&hIf c \]^_eLQSp$e?WSVX`LlSeLz n `Lg�WS`LV�l a V c `Lg
^_e nLc `Lg9:

� a g a WS\ c f a f c `LQSeLg9E6|SULe�g<`LQP^_hIg�g<eLQSg c]} \]eLgÉ|SUSe�eL\ a QSfTYS` n e }La Q nLa¥a

\]`Lg�VXeLp$V a g<`Lg n e@VXe n@}La y]`Lg�ZÙeLg<p aT} \]eLg9E�g�`LQ�fT`LQL`Lf c]nLa g�fT`L^_` a WS\ c f a f c `LQSeLg
\ c R aTnLa g a \
VXeLp$V a g<`�:



� c eLVXp$`ÛVXeLp$V a g<`ÛWSU�e n e²g<eLV eL\ c ^ c Q aTn `ÛfT`LQ¥^_hIg a QSfTYS` n e }La Q nLa E
WSeLVX`
\ a ^ a ZJ`LVXz a�n e a WS\ c f a f c `LQSeLgÛ\ c R aTnLa g a \�VXeLp$V a g<`
E�p a \]eLgÛfF`L^_`v\ a lS` d E�QS`�g<e
} eLQSeS� c f c]a V a QvfT`LQv^_hëg a QSfTYS` n e }La Q nLa :Î� a lS` d²a � Gq�Ùo } WSgÛQS`�`LWSeLV a V a

^_eLy]`LV¸|SUSe�\ a lS` d²a �9�Ùo } WSgPfTU a Q n `�W a V a eL^_WSe dIa V<E�eL\;VXeLp$V a gq`�QS`�eLgP\]`
g<US� c f c eLQSp�eL^_eLQSp�e }La y]`�Z�eSg<p aT} \]e
: - `LV_\]`�p a QSp$`
E
\]`Lg?VXeLp$V a g<`Lg n eBVXe nÉ}La y]`Lg?Z
eLg<p aT} \]eLgPg<`LQ=^_hIg a �$eLfTp aTn `Lg9E�WS`LV¸g<USWSUSeLgqp$`
E�WS`LV¸eL\ a QSfTYS` n e }La Q nLa :Ñ�2`
c ^_WS`LVXp a fTU a \�g<e a eL\ a QSfTYS` n e }La Q nLa EJ\ a g<e � a \�p$`L^ a V a ^ a gip c eS^�WS`¸eLQA\]\]eLR a V
a \ n eLg<p c QS`²|SUSe¥eLg<p a ^ a g¸\]eLy]`Lg¸|SUSe¥eL\�|SU�e¥eLg<p a ^ a g¸fTeLVXf a :v��gqp$`²eLgA�&z]g c f a

g c ^_WS\]e
:í�NU a Q n `/eL\2p�VXhI� c fT` c QSp$eLVXQ a f c `LQ a \ n e/lS` d fT`L^_eLQ dI~Ûa g<eLV?RLU c]aTn ` a

p$V a lSsTg n e g a p$sT\ c p$eSg n e fT`L^_USQ c f a f c `LQSeLg RLeL`Lg c QSfTV ~ Q c f a g9E ^_USfTYS`Lg
a VXRLUS^_eLQSp a Q�|SUSe�\]`LgAVXeLp$V a g<`Lg�eLV a Q�^_USfTYS`¥^_hIg a \]p$`LgAW a V a \ a g a WS\ c f a f c `LQSeLg
n e²lS` d :=� c Q c ^_WS`LVXp a V \ a g¸WSVXeL`LfTUSW a f c `LQSeLg9EbQ aTnLa g<e²WSU n `²Y a fTeLV a fTeLVXf aÉn e
\]`Lg.\ a VXRJ`Lg.VXeLp$V a g<`Lg n e }Lc�n ` a \]`Lg/lSz]QSfTUS\]`Jg.fT`LQ@\r`Lg.g a p$sT\ c p$eLg9E�p a QSp$`ÙY a f c]a
a VXV c]}La fT`L^_`mY a f c]a�aT}Ja y]`
:

��\�`Lp$VX` fF`L^_WS`LQSeLQSp&e n eL\�VXeLp$V a g<` n e VXe n eLgûeL\�VXeLp�V a g<` n e
WSVX`LfTeLg a ^ c eLQSp$`ÃQS` nLa \&: D a g<e a |SUSeÃ\]`Lg÷QS` n `Lg n eÃVXe n gqe a QúVX`LUSp$eLVXg9E
c QSp$eLVXVXUSWSp$`LVXeLg n eP\ a `L� c f c Q a fTeLQSp$V a \&E�` a \]RJ`P^ a g9E�g<ePQSeLfTeLg c p a USQ a f a QSp c]nLaTn

� c Q c p aPn e/p c eL^_WS`=W a V a |SUSe=\]`Lg }Lc p$g²eLQSp$V1eSQ a USQ/WSUSeLVXp$` n e/eLQ�p$V aTnLa eLQ/USQ
nLc g<WS`Lg c p c lS` n e�VXe n Z.g a \]R a Q n eL\�WSUSeLVXp$` n e�g a \ c]nLa :���|SUSz�eLg n `LQ n e�eLQSf a y a

���7�B:
� c Q eL^ }La VXRL`
EÑZ a |SUSe ���7� Z �!���2��� eLg<p$hIQ z]QSp c ^ a ^_eLQSp$e

VXeL\ a f c `LQ aTn `Lg9ETUSQiVXeLW a g<` } VXeLlSe n em\]`m|SUSem\r`Lg c QSp$eLVXVXUSWSp$`LVXeLg_���7�±\]e a RLVXeLR a Q
a \]`Lg{lSz]QSfTUS\]`Lg_�!���2���=QS`meLg<p$hk�&USeLV a�n em`LV n eLQb:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/u"(hVu"(hVu"(hVu"(hVg^`UËdOPSÎ]NQZ-c	hi^'��dO�^`UËdOPSÎ]NQZ-c	hi^'��dO�^`UËdOPSÎ]NQZ-c	hi^'��dO�^`UËdOPSÎ]NQZ-c	hi^'��dO�>d!có©¦dOf]Z]`Æ{|i�ª+X5Z]bW`WS�f[PSZ]vMRwkcJMdOf]Rc\]dObd!có©¦dOf]Z]`Æ{|i�ª+X5Z]bW`WS�f[PSZ]vMRwkcJMdOf]Rc\]dObd!có©¦dOf]Z]`Æ{|i�ª+X5Z]bW`WS�f[PSZ]vMRwkcJMdOf]Rc\]dObd!có©¦dOf]Z]`Æ{|i�ª+X5Z]bW`WS�f[PSZ]vMRwkcJMdOf]Rc\]dOb



���7�ÐeLgmeL\�eLg<p$hIQ nLa V c QSp$eLVXQ a f c `LQ a \�W a V a \ a p$eLfTQS`L\]`LRLz a�n eÉp$V a QSgq^ c g c]~ Q
fTeL\]US\ a V<:���Q¸\ a p$V a QSg<^ c g c]~ Q¸fTeL\]US\ a V<E9\ a gmU�Q c]nLaTn eLg n e nLa p$`Lgmg<`LQ nLc l c]nLc]nLa gieSQ
W a VXp$eLgi^_hIgiWSeL|SUSe � a gÉ�r\ a gifTsT\]US\ a g< �W a V a � a f c \ c p a V�eL\�WSVX`LfTeLg a ^ c eLQSp$` n e¸QS` n `
n e[V1e n : ��\!VXeLg<US\]p aTn `m� c Q a \!eLg_^_US\]p c p$V a QSg<^ c g c]~ QmZ?g 1;c p$fTYSe aTn `m^_hëg{eL�$eLfTp c lS`Lg9:
���7�àWSVX`LlSeLePeL\7VXeLp$V a g<` n ePWSVX`LfTeLg a ^ c eLQSp$`PQS` nLa \ }La y]`PZ�eLg<p aT} \]ePZ�E�WS`LVi\]`
p a QSp$`
E�eL\�VXeLp$V a g<` n e�VXe n.}La y]`.Z/eLg<p a�} \]e.eSQ�RLeLQSeLV a \�|SUSe.g<e.QSeSfTeLg c p a W a V a

p$` n `�eL\;eLg<WSeLfTp$VX` n evg<eLVXl c f c `Lg n e }La Q nLa�a QSfTY a :Ñ��g<p a VXeL\ a f c]~ QveLQSp$VXe�\]`Lg
c QSp$eLVXVXUSWSp$`LVXeLg_���7�±Z[\]`Lg_lLz]QSfTUS\]`Lg_�!���2���=eLg c \]USg<p$V aTnLa eLQi\ a � c RLUSV a �9K6:

��: K��: K��: K��: K?�� ��N`S^�W�`LQ�eSQFp�eSg`S^�W�`LQ�eSQFp�eSg`S^�W�`LQ�eSQFp�eSg`S^�W�`LQ�eSQFp�eSg{������������������������������������

 ' a g<p ama YS`LV a EL^_USfTY amn eA\ amnSc g<fTUSg c]~ Q n eL\
eS|SU c WS`A�!���2���ÙY a R c V a�n `AeLQ
p$`LVXQS` a lSz]QSfTUS\]`Lg[g c ^_WS\]eLg9E9ZÉg<`L\ a ^_eLQSp$eBeL\6\ aTn ` n eBeLQSlSz]` n eBeLg<p$`LgmlSz]QSfTUS\]`Lg�:
�2`�eLgÛ|SUSe�\ a V1eLfTeLW�f c]~ Qvg<e a ^_hIgÛfT`L^_WS\]eLy a :Ñ� a g c fTU a \]|SU c eSVA� c RLUSV a eLQ=eL\

Retrasos en Red Bajos y estables                  y            Gran necesidad de Ancho de Banda 

Están caracterizadas por: 

Consistente en: 

Propagación de 
retrasos Y 

Retrasos de  
Procesamiento 
nodal 

Enlaces Sonet 

… y los retrasos y ancho de 
banda son  proporcionados 
por: 

 Ancho de Banda Redes 
(B-ISDN) 

ATM 
SWITCHES 



p$eL£�p$`´WSU n `´p�eLQSeLVÉUSQ@eLg<WSeLy]` c QSg<p a \ aTn ` a \�^ a VXRLeLQ n eL\�\ aTn ` n eLVXeLfTYS`´W a V a

VXeL�&\]eLy a VAeL\�eLQS\ a fTe n e=� c]} V a Z�p$` n ` a \ a�c]d |SU c eLV nLa�n eL\M^ c g<^_`
:±�7` n `LgÛ\]`Lg
^_US\]p c p$V a QSg<^ c g<`LVXeLgú�
���2��� p a ^ }Lc sTQ g<eLW a V a Q \ a gÃ^_¢T\]p c WL\]eLgÃg<e � a \]eLgÃeLQ
^_¢T\]p c WS\]eLg4p$V a QSg<^ c g c `LQSeLg9ELZ¸\]`Lg aTnLa WSp aTn `LVXeSg n eAgqeLVXl c f c `AQS`Ag<`L\]` aTnLa WSp a Q n e
��×¡¾T¿X¿XÔ&ÀI¿<â a �7� � : K?Z[g c ^ c \ a VXeLg9ETg c QS`mp a ^ }Lc sTQ n em�7�7g a ��×¡¾T¿X¿XÔ&ÀI¿1g9:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/uh¨uh¨uh¨uh¨�X/Rc{OdOPSZ]be��dO�#Ø]dOf]Z]f]`aZ]be©¦¬�ÏÀÍ_ªX/Rc{OdOPSZ]be��dO�#Ø]dOf]Z]f]`aZ]be©¦¬�ÏÀÍ_ªX/Rc{OdOPSZ]be��dO�#Ø]dOf]Z]f]`aZ]be©¦¬�ÏÀÍ_ªX/Rc{OdOPSZ]be��dO�#Ø]dOf]Z]f]`aZ]be©¦¬�ÏÀÍ_ª

� c QúeL^ }La VXRL`
E¸\ a VXe n eLg÷�!���2��� fT`LQSg c g<p$eLQúeLQú^_hIg÷|SUSeÃeLQ�\ a fTeLg
g c ^_WS\]eLg9:Ã��eÚYSeLfTYS`
E2\ a g=VXe n eLg=�
���2���ÊWSUSe n eLQ´g<eLV }La g<p a QSp$e´fT`L^_WS\]eLy a g9:
� a � c RLUSV a �9�@^_U�eLg<p$V a \]`LgPfT`L^_WS`LQSeLQSp$eLg�^ a ZJ`LVXeLg n evUSQ a VXe n �!���2��� n e
eLQS\ a fTeLg{^_¢T\]p c WS\]eLg9EFp a \0fT`L^_`[WSUSe n e[g<eLV n eLgqWS\]eLR aTn `[WS`LV2USQmf a VXV c eLV2^ a ZJ`LV2eLQ

ADM MN MN 

MN MN 

ADM 

ADM 

ADM 
D+R 

D+R 

D+R 

1) Terminal Mux 

2) Agregar-Borrar Mux 

ADM 

DCS 

TM TM 

ADM 

SONET anillo #2 

5) Pareja de Nodos 

DLC 6) Borrar y 
Repetir Nodo 

4) Digital Conexión en 
Cruz 

SONET Anillo #1 

Digital Loop Carrier 



USQAhIVXe a ^_eLp�VX`LWS`L\ c p a Q a YS`LZBeLQ n z a :B� a[n `LfTUS^_eLQSp a f c]~ QA�!���2���Ùg<e¸VXeL� c eLVXe a

eLg<p$`Lg_fT`L^_WS`LQSeLQSp$eLg_fF`L^_`meL\]eL^_eLQSp$`Lg n emVXe n ET�2���NETWS`LV�\ a g{g c RL\ a g_eLQ c QSRL\]sTg9:

D a |SUSeªY a ZÂ^_hIg�|SU�eªeLQS\ a fTeLg�g c ^_WS\]eLg c QSlS`L\]USfTV aTn `Lg�eLQ�\ a VXe n EMeL\
YS`LV a V c ` n e?VXe n Z�\ a4nLc g<p$V c]} USf c]~ Q n eL\0p c eS^_WS`?g<e?lSU�eL\]lSeLQ[^_hIg{fTVXz]p c fT`Lg�fTU a Q n `
g<e´QSeLfTeLg c p a \ a fT`LQSeJ£ c]~ QÙ���N�FQb:Ï�2`Lp$e´|LUSe a \]RLUSQS`Lg n e´\]`Lg=fF`L^_WS`LQSeLQSp$eLg
�!���2���Á�&`LVX^ a Q a Q c \]\]`LgÎeLQÄeL\ nLc]a RLV a ^ a : �0`Lg a Q c \]\]`LgÎ�!���2��� g<eÐY a Q
fT`LQSlSeLVXp c]n `�eLQPUSQ a f a V a fTp$eLVXz]g<p c f a¥nLc g<p c QSp c l a¥n e�\]`Lg�p$eL\]sT�&`LQS`Lg9:Ú��^ } `LgÉg<`LQ
g c ^_WS\]eL^_eLQSp�eÙUSQ a ^ a QSeLV a ^_USfTYS`Ù^_eLy]`LV n eÙg<zk^ c g<^_`Lg9: - eLVX`@eLg<p$eÙeLg�eL\
\]USR a V�W a V a c QSp$VX` n USf c VX\]`Lg9:

�N`L^_`¸g<e¸^�USeLg<p$V a eLQ�\ a � c RLUSV a �J�ÉY a ZBg<e c gieL\]eL^�eLQSp$`LgiWSV c QSf c W a \]eLg n e
VXe n |SUSeçWSUSe n eLQ gqeLVÃUSg aTn `Lg¯eLQ \ a gìVXe n eLg¯�!���2���k: ��g<p$`Lg¯eLg<p$hIQ
c]n eLQSp c � c f aTn `Lg_eLQi\ a � c RLUSV a�n em\ a g c RLU c eLQSp$em�$`LVX^ a 8

� :
 
 ��ëÝ&¼�Ô&¼�¿X¾TÇbâXÓ_Ô&â<ºI¿5��ÀI¿XÓ_Ô]ÇS¾TÝ7�r�7�4 ¡:¥�2Q nLc g<WL`Lg c p c lS` n e § WSUSQSp$`É� c Q a \]¨ieLQ
\ a VXe n �!���2���k:Û��g<p$e nLc g<WS`Lg c p c lS` a fTp$¢ a fT`J^_`�eL\)W aTn VXe n e } ZJp�eSg?|SUSe
g<eLVXhIQÉeLQSl c]aTn `Lg[eLQÉeL\�eLQS\ a fTe n e�VXe n �
�������ªZ�p$V a e } ZJp$eLg[eLQBeL\)`Lp$VX`
\ aTn ` n e?\ a VXe n :i�2Q[���³eLg<p$h nLc g<e � aTn `?W a V a g<eLVMeL\0p c WS`?^_hIg�fT`L^�¢TQ n e
� - ���!���2���kE�WSeLVX` c V ~ Q c f a ^_eLQSp$e.eLg a USQ�V a Q c \]\]`.eL\�g c p c ` n eL\�fT\ c eLQSp$e
:
��Q.\ a ^ a ZJ`LVXz aÛn e/fT`JQS� c RLUSV a f c `LQSeLg¥�!���2�
� a fTp$U a \]eLg9E)eL\2��� eJg a USQ
eLQSfT`LQSp$V aTn `meLQi\ a `L� c f c Q a�n eL\
g<eLVXl c]n `LV<:

G9:
 
��Ý�Ó8�ëÝ&¼�Ô&¼�¿X¾TÇbâXÓ_Ô&â<ºI¿�ïb¾T¿X¾�¾TÞL¿<ÀIÞL¾T¿S0Tâ<ºIÝ&¼�¾T¿kj ü�Ò/ lf�eLg[VXe a \]^_eLQSp$eBg<`L\]`ÉUSQ
�7� § �&US\]\�eL|SU c WS`L¨L:@� c Q²eL^ }La VXRL`
E
eLgB^_hIg aTn eLfTU aTn `ÛVXeS�&eLV c VXgqe a \��7�
fT`L^_`úUSQÏ����� `LWSeJV a Q n `úeLQÏ\]`ú|SUSeúeLg�fT`LQS`Lf c]n `úfT`L^_` § ^_` n `



p$eLVX^ c Q a \]¨L:���g<p$e nLc g<WS`Lg c p c lS`�USg<U a \]^_eLQSp$e�gqe�fT`LQSeLfTp a¥a l a V c `Lg��7�ÍZ
a RLVXeLR a `[g<eLW a V a eL\
p$V a � c fT`m�!���2���=eLQil a V c]a g_lSeL\]`Lf c]nLaTn eLg9:

�6:
 
æ!¾T¿X¿XÔ&ÀI¿PäLÀ²Ý&ºLºOïÑäIÔ]ÞLÔ�¼�¾TÝljrÒ/��æ'f¡ö³��g<p$e nLc g<WS`Lg c p c lS`��!���2���÷eLg�USg aTn `
W a V a USQ c V_`L� c f c Q a g?g<eLVXl c]n `LVXeLg?fT`LQÉ\]`L`JWSg a QShI\]`LRL`Lg�`LV nLc Q a V c `Lg?\]`Jf a \]eLg
n eÂfT` } VXeÂeLQSVX`L\]\ aTn `�eLQªW a VXeLg@W a V a g<`JWS`JVXp a VÛRLV a Q n eLg@QS¢T^_eLVX`Lg n e
USg<U a V c `Lg�VXeLg c]n eLQSf c]a \]eLg c QÎ\]`³|SUSe³eLg�fT`SQS`Lf c]n `³fT`L^_`³USQÎhIVXe aµn e
g<eLVXl c]n `LV n e f a VXV c eSVø�r�N�!�� ¡: ��g<p$`Lg nLc g<WS`Lg c p c lS`Lgøp a ^ }Lc sTQûg<`LQ
fT`L^_¢TQS^_eLQSp$eÃ\]\ a ^ aTn `Lg÷p$eLVX^ c Q a \]eLg n eÃ� c�} V a VXeL^_`Lp a gà�r	 " �7g< ´WS`LV
^_USfTYS`Lg_lSeLQ n e n `LVXeLg9:

�6:
 
æNºIÇbÀL×T¼$ºI¿�äIÔ]ÞLÔ&¼�¾TÝmj�Ò�æN¹� ¡:���g<p$e nLc g<WS`Lg c p c lS`��!���2���ÂWSUSe n e a RLVXeLR a V{`
g<`L\]p a V�f a Q a \]eLg��!���2��� c Q nLc l c]n U a \]eLgÅ�r`úg<USg�fT`L^_WS`LQSeLQSp$eLg÷eLQÏUSQ
a ^ }Lc eLQSp$e¥�7�7 ;eLQ�USQ a U }Lc f a f c]~ Q nLaTnLa :=�6g } hIg c f a ^_eLQSp$e¥USQ a lSeLVXg c]~ Q
^_hIg_g<`L� c g<p c f aTnLa�n emU�Qi�����±�!���2���k:

K6:
 
Õ{ºLäLºLâAïb¾T¿<ÀI¾
äLºLânj­ 4ÕCf¡öÌ��g<p$`Lg nLc g<WS`Lg c p c lS`Lg@�!���2��� c QSp$eLVXfT`SQSeLfTp a Q
a Q c \]\]`Lg��!���2���k: - VX`JlSeLeLQPUSQ a lSz a²a \]p$eLVXQ a W a V a \ a g�g<e � a \]eLg��!���2���
eLQ[f a g<`?USQ a � a \]\ a4n eL\!eL|SU c WS`
:m��g<p a �&USQSf c]~ Q[eLg�fT`L^_¢TQS^_eLQSp�e?fT`LQS`Lf c]nLa

fT`L^_`mWSVX`Lp$eLfTf c]~ Q n emg<e � a \&ETWSeLVX`mp c eLQSemUSQ a l a V c e nLaTnmn emQS`L^ } VXeSg9:

�6:
 
Õ{ºLäLºLâ�ïb¾T¿X¾�â<ºIÝ&¼�¾T¿�ÈÉ¿<ÀOï�ÀL¼�Ô]¿ojrÒqpH�rf¡öA��g<p$`Jg nLc g<WS`Lg c p c lS`Lgig<`LQAf a W a fTeLg
n evg<eLW a V a VA\ a gÛg<e � a \reLgÛ�!���2����Z�eLQSl c]a VAfT`LW cra g n e } ZJp$eLg a.n `LgÛ`
^_hIgúlSz]QSfTUS\]`Lg n e g a \ c]nLa : �0`Lg nLc g<WS`Lg c p c lS`Lgúg<eLVXhIQÌUSg aTn `LgúW a V a

fT`LQSeLfTp a V nLc g<WS`Lg c p c lS`Lg����0��W a V a g<eLVXl c f c `Lg n e[l c]n eL`��r` c QSfT\]USg<`[lS`LfTeLg< 
VXeLg c]n eLQSf c]a \]eLg9:



� a � c RLUSV a �9��^_USeLg<p�V a USQ n eLg<WS\ c eLRLUSe n e³VXe n ^ a g�fT`L^_WS\]eLp$`³|SUSe
eL£�WS\]`Lp a \ a g��&USQSf c `LQSeLg n eÏ�
���2���k: ��e } eLVXz a g<eSV�QS`Lp aTn `Ï|SUSeúQS`úY a Z
n eLg c RLQ a f c `LQSeLgó`L� c f c]a \]eLgóW a V a \ a gól a V cra góW c e dIa g n e eL|SU c WS` �!���2���
^_`Lg<p$V aTnLa g eLQ¶\ a � c RLUSV a : ��USQS|SUSeø\ a � c RLUSV a RLeLQSeLV a \]^�eLQ�p$eøg c RLUSe¶\ a

p$eLVX^ c QS`L\]`LRLz aøn eólSeLQ n e n `LVXeLg n eóeL|SU c WS`ó�!���2��� p a \]eLgìfT`L^_` Õ{ºI¿<¼$ÀIÝ
Õ{ÀL¼X½�ºI¿XåbâXÿ!eLg fT`L^_¢TQ[W a V a \]`Lg lSeLQ n e n `LVXeLg�p$eLQSeLV�g<USg�WSVX`LW c `Lg QS`J^ } VXeLg W a V a

\]`Lg nLc g<WS`Lg c p c lS`LgB^_`Lg<p$V aTn `LgBeLQ²\ a � c RLUSV a :�� c Q¥eL^ }La VXRL`
E
eL\�sTQS� a g c g a |SUSz�eSg
eLQ¥\ a �&USQSf c]~ QbEbQS`²^_U�fTYS`²eLQ¥\]`Lg¸QS`L^ } VXeLg¸eLQ¥g c :v��\�eL|SU c WS`²eLQSfT`LQSp$V aTn `²eLQ
eLg<p a VXe n eLg�g<eLW a V aTn `/eLQ.eL|SU c WS`/p�eLVX^ c Q a \ n e/`S� c f c Q a fTeLQSp$V a \�Z=eL|SU c WS` n e
WS\ a QSp a eL£�p$eLV c `LV<:

��\7eL|SU c WS` n eP`L� c f c Q a fTeLQSp$V a \7fF`LQSg c g<p$e n ePUSQ´â9½bÔ&¼$×¡ð²fT`L^_W a p c]} \rePfT`LQ
�!���2���÷�rWS`LV4eLy]eL^_WS\]`
E�â9½bÔ&¼$×¡ð n eÛfT`LQSeL£ c]~ Q nLc R c p a \] kZPeL|SU c WS` n e²f a VXV c eLV n e
\]`L`LW nLc R c p a \&: ��g<p$eµeL|SU c WS`µ�&`LVX^ a eL\mWSUSQSp$`µp$eLVX^ c Q a QSp$e n eµV1e n W a V a \]`Lg
g<eLVXl c f c `Lg n emp$V a QSg<WS`LVxp$em�!���2���k:

��\)eL|SU c WS` n e�WS\ a QSp a eL£�p$eLV c `LV_fT`LQSg c g<p$e n eÉUSQ a p$`LWS`J\]`LRLz aAn e a Q c \r\]` n e
� c]} V a W a V a \ a g�` } VXeªl c lSeLQSf c]a EMZÂ^_US\]p c p$V a QSg<^ c g<`LVXeLg n e a fTfTeLgq`ªW a V a eLg<p$e
a Q c \]\]`
: �0`LgÑ^_US\]p c p$V a QSg<^ c g<`LVXeLgÑg<`LQÊ�&USQSf c `LQ a \]^_eLQSp$eÏg<eLW a V aTn `LgÑeLQ n `Lg
f a p$eLRL`LVXz a g9ET���4g_Z[�7���4g9:

�0`Lg[�7�4g[g<`JQB�&USQSf c `LQ a \]^_eLQSp$eÉg c ^ c \ a VXeLg a \]`Lg }La QSfT`Lg n eÉf a Q a \reLg[eLQ
\ a gmVXe n eLgm�k� � : - VX`LlLeLeLQ¸fT`LQSlSeLVXg c]~ Q n eB\]`Lgm^_e nLc `Lg n eBp$V a QSg<^ c g c]~ Q¸|SUSeBQS`
g<`LQ��!���2��� a \N�&`LVX^ a p$`��!���2���k:P�0`Lg?^_US\�p c p$V a QSg<^ c g<`LVXeLg n e a RSVXeLR a VX%�g<`L\]p a V
g<`LQ�USQ�fT`L^_WS`LQSeLQSp$e c QSp$eLRLV a \ n eA\ ama VX|SU c p$eSfTp$USV a �!���2���kELWSeLV1^ c p�eLQ a fTfTeLg<` a

\ a VXe n�n e�p�V a QSg<^ c g c]~ QÚ�!���2���úg c Q´g<eLW a V a V¥fT`L^_WS\]eLp a ^_eLQSp$e�\ a gv^_¢T\]p c WS\]eLg



g<e � a \]eLg4�!���2���k:A� a g g<e � a \]eLg4|SUSe�QS`Ag<`LQ?�!���2���ÙWSU�e n eLQ�g<eLV a RLVXeLR aTnLa g4`
p$`L^ aTnLa g n eÂ\ a g<e � a \ n eÂp$V a QSg<^ c g c]~ Qª�!���2���ÅUSg a Q n `ÂeLg<p�eÂeS|SU c WS`
:·� a g
nLc �&eLV1eLQSf c]a gÄeLQSp$VXeÅ���4gÄZà�����4gÄ�!���2��� g<`LQÃRLeLQSeLV a \]^_eLQSp$eÅg ~ \]`ÅUSQ a
nLc �&eLV1eLQSf c]a eLQ?\ a U }Lc f a f c]~ Q n e�\ a VXe n Z�eLQ[�&USQSf c]~ QbESeLQ?lSe d_n e?U�Q ainLc �&eLV1eLQSf c]a

�&USQ nLa ^�eLQSp a \�` c QSp$VXz]Q�g<eLf a :÷� a � c RLUSV a �6: �Ù^_U�eLg<p$V a \ a.nLc �&eSVXeLQSf c]a WSV c QSf c W a \
eLQSp$VXe²USQ¥�����Ã�!���2�
�íZÛUSQ¥�7�Å�!���2���kEb|SUSe²eLg¸VXe a \]^_eLQSp$e²g<`S\]`²USQ¥�����
`LWSeLV a Q n `meLQ § ^_` n `mp&eLVX^ c Q a \]¨L:

��Q�\ a � c RLUSV a �9��EE EEL\ a ^ a ZJ`LV nLc �$eLVXeLQSf c]a eLQSp$V1e�USQ?������Z¸USQ��7�Ñ�
���2���
eLgª|SUSe±eL\?����� �!���2���·p c eLQSe n `LgªfT`LQSeL£ c `LQSeLg n e±VXe n |SUSe n e } eLQËgqeSV
c RLU a \]eLg9:´�0`Lg�f a Q a \]eJg9E�` c QSfF\]USg<`P`Lp$VX`Lg����Ng.�r^ c eLQSp$V a gÉg<e a QÛ^�eLQS`LgÉ|SUSePeL\
��� n e�VXe n  ¡E2WSUSe n eLQ´g<eLV¥g<`L\]p aTn `Lg�` a RLVxeLR aTn `LgvfT`L^_`�g<e n eLg<eLe
:à��g<p$`Lg
f a Q a \]eLg{���Ng{WSUSe n eLQmRLU c]a V a �7�4g��!���2���kEFWS`LV2g<USWSUSeLg<p$`
: - `LVM`Jp$VX`[\ aTn `
EFUSQ
�7�¯�!���2���÷p c eLQSe�gq`L\ a ^_eLQSp$e�USQ a fT`LQSeL£ c�~ Q n e�VXe n :Ñ��\ § ^_` n `�p$eLVX^ c Q a \]¨
g<`L\]`³^_US\]p c p$V a QSg<^ c p$eÎl a V c]a g�eLg<f a \ a g�Y a f cra Z n eLg n e³eLg<p$eÎeLQS\ a fTe n e³VXe n

g c ^_WS\]e
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� a � c RLUSV a �J�AWSUSe n e?Q�`?g<eLVMfT\ a V a eLQ[f c eLVXp$`[g<eLQSp c]n `
:m� a � c RLUSV a c ^_WS\ c f a

|SUSeÙ\ a g.g<e c g.^ a ZJ`LVXeSg.�&USQSf c `LQSeLg n eÙ�
�������Ð�2�ËWS` n VXz a Q@eLQSfT`LQSp$V a VXg<eÙeLQ
p$` nLa g�\ a g�VXe n eLg��!�������±RLV a Q n eLg�Z.fT`LQ c RLU a \�WSVX` }LaT}Lc \ c]nLaTn :ª��e�YSeLfTYS`
E�\ a

lSeLV nLaTn eSgÛy]USg<p$`v\]`v`SWSUSeLg<p$`
:Î�0`LgÛW a |SUSeLp�eLgÛ�
���2���Ñ�2��`L�&V1eLf c]n `LgÛWS`LVA\ a

^ a ZJ`LVXz a�n evlSeLQ n e n `LVXeLg n eveL|SU c WS`vg<`LQ=WLV c ^_eLVX`vZ�^_hIgÛ|SUSevp�` n `
E������4g9:
�4USfTY a g n e�\ a g `Lp$V a g �&USQSf c `LQSeLg �2�²g<`LQ a RLVXeLR aTnLa g¸�r`�|SU c p aTnLa g<  n eL\bW a |SUSeLp�e
����� } hIg c fT`¸W a V a WSVX` n USf c V;eL\
�2�PVXeL|SUSeLV c]n `AW a V a \ a[a WS\ c f a f c]~ Q
:¸��g<z
|SUSeAUSQ
�����úfT`LQ c QSp$eLVX� a g<eLg�QS`¥�!���2����Z¥USQ aBc QSp�eLVX� a g<e��!���2����g c ^_WS\�e¥g<e¥lSU�eL\]lSe
USQ´W a |SUSeLp$eÚ�!���2���Ê�7�B:Ã� a g=�&USQSf c `LQSeLg=���N�íWSUSe n eLQ´g<eLV a RLVXeLR aTnLa g a \
�����±eLQi\ a ^ c g<^ a �&`LVX^ a ETWSeLVX`meLg<p$`mf a g c QL`mg<emY a fTe
:

� a ^ a ZJ`LVXz a=n eÙ���)�ªWSeLVX^ a QSeLfTeLQ a�n y]USQSp�`Lg a \k�����B:Ð� c \]`Lg������4g
p c eLQSeLQ¥eLQS\ a fTe²^_¢T\]p c WS\]e²USg aTn `²W a V a fT`LQSeLfTp a V g<USg a Q c \]\]`Lg9EbeLg<p$`ÛY a fTe²USQ¥W a V
n e=�����4g²eLQ/QS` n `Lg¥W a VXe aTn `Lg9:N��Q/`Lp$V a gÛW a \ aT} V a g9EN\ a �&USQSf c]~ Q=�4�ÄeLg²g ~ \]`
`Lp$V a �&USQSf c]~ Q n eL\b�����B:S��\
W a |SUSeLp$e������4%��7�4%��4�ÚeLg QS`LVX^ a \]^_eSQSp$e�\]`�|SUSe�USQ
lSeLQ n e n `LV n eÛeL|SU c WS`P�!���2���µeLQS� a p c]dIa E�ZPeSg<`PWS` n VXz a g<eLVip$` n `
:´� c USQÛ���)�
�2���!���2����eLgA`L�&V1eLf c]n `
E0QS`¥eLgAUSg<U a \]^_eLQSp�e¥USQ a �&USQSf c]~ Q������BE0g c QS`¥eL|SU c WS`
g<eLW a V aTn `
:4��Q[fT`LQSy]USQLp$`
EF\ a g{�&USQSf c `LQSeLg{��ê�	¥Z?���0��WSUSe n eLQmg<eLV2VXeL�&eLV c�nLa g{eSQ
\ a ^ c g<^ a �&`LV1^ a :m��\!��êk	²�2�²eLg������³eLg<WSeLf c]a \&:m��\0���0�.eLg�USQi�7�³eLg<WSeLf c]a \
`LWSp c ^ c]dIaTn `mW a V a a WS\ c f a f c `LQSeLg_VXeLg c]n eLQSf c]a \]eSg n emlS` d :
IKJMLONQPSR>u"1|©¦¬�ÏÀÍ_ª�i���XshFª+XIKJMLONQPSR>u"1|©¦¬�ÏÀÍ_ª�i���XshFª+XIKJMLONQPSR>u"1|©¦¬�ÏÀÍ_ª�i���XshFª+XIKJMLONQPSR>u"1|©¦¬�ÏÀÍ_ª�i���XshFª+X

 
SONET ADM 

OC-N OC-N 

(RED) (RED) 

DS-n OC-M (M<N) 

Corriente baja Agregar Corriente baja  Borrar 

Corriente arriba agregar 
Corriente arriba borrar 

 (RED) 
OC-N 



��QAVXeLg<U�^_eLQbEJ\]`LgilSeLQ n e n `LVXeLg n e¸eL|SU c WS`A�
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n `L^ c Q aTn `�WS`LVPp$sTfTQ c f a gÙZíp$eLfTQS`L\]`LRLz a gÙ^_hIgÙQSUSeLl a gÙp a \]eLg@fT`L^�`���p$YSeLVXQSeLp
î
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g<eLVXl c f c `mp$V aTnLc f c `LQ a \ n e § � c]} V a fT\ a V a ¨LETp a \!fT`J^_`m�!���2���k:

� a � c]} V a \]\]eLl a g<e � a \]eLg n eL\bp$V a QSg<^ c g<`LV a \bVXeLfTeLWSp$`LV<: - eLVX`²¤1|SU c eLQ?eLg eL\
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c QSg<p a \ a f c]~ Q eLg a USQÁUSQ a¶a fTp c l c]nLaTn n e \ aT} `LV c QSp$eLQSg c l a EvZ a USQS|SUSeç\ a

WSVX` n USfTp c l c]nLaTn WSUSe n e c QSfTVXeL^_eLQSp a VÂ^ a VXR c Q a \]^_eLQSp$e
E�\]`LgÑfT`Lg<p$`Jg n eÏ\ aT} `LV
g c eL^_WSVXemg<U } eLQb:

�2Q´�k�b×¡¾T¿X¿XÔ&ÀI¿ÉRLV a Q n e n e c QSp�eLVXf a ^ }Lc ` c Q�p$eLVXQS`ÚeLg<p c ^ a eL\_fT`Lg<p$`ÚWS`LV
^ c \]\ a[n e c QSg<p a \ a f c]~ Q n e¸QSUSeLl a � c]} V a[a[a \]VXe n e n `LV n exw��9H6E H9H9HÉWS`LV�^ c \]\ a EJ`BUSQ
WS`LfT`í^ a g n eyw � �ËW�`LV�W c e
:¶��USQÂfTU a Q n `íg<eíUSgqeLQ�fT`LQ n USfTp$`Sg´` }La QSfT`Lg
eL£ c g<p$eLQSp�eLg9Eb\]`Lg¸fT`Lg<p$`Lg a USQ¥eL£�f�e n eLQ¥\]`LgxwF�9H6E H9HJHPWS`LV ^ c \]\ a :v��`²WS`LV RLUSg<p$`
p c eLQSeLQPl a \]`LVmYL`LZ.eLQ n z a \ a g�^ c \]\ a g n e�VXUSp a¥n e�� c]} V a E6QS`�p a QSp$`.\ a g�g<e � a \]eLg
|SUSem\ a g_� c]} V a g_\]\]eLl a Qb:

� a WSVXeLg c]~ QPYS`LZ.eLQ n z a eLg�WS`Lg<eLeLVmp a QSp a � c]} V a fT`L^_`�g<e a WS`Lg c]} \re
E6QS`
QSeLfTeLg a V c]a ^_eLQSp$e a QSfTYS` n e }La Q nLa : � a ^ c g<^ a � c�} V a WS` n VXz a \]\]eLl a V
WS`Lp$eLQSf c]a \]^_eLQSp$e ^_U�fTYS` ^_hIg a QSfFYS` n e }La Q nLa |SUSe eLQ eL\úW a g aTn `
E
eLg<WSeLf c]a \]^_eLQSp$emfT`LQi��>A���±eLQi\ a eLfTU a f c]~ Q
:

��g=\ a � c]} V a `Lg<fTUSV a \ a |SUSeÚp c eLQ�eÚl a \]`LV<E�QS`ÚeL\_�!���2���7%&�!��'Ã|�USeÚgqe
WS` n VXz a WS`LQSeLV a p$V a lSsFg n e�eL\]\ a :���USQ�^_hIg?eL£�p$V a � `
E nLaTn `�|SUSe�\ a � c]} V a eLg?USQ
f aT} \]e
E�fT`LQvg<`L\]`�p$eLQSeSV¸eL\ n eLVXeLfTYS` n e aTn ^ c Q c g<p$V a V¸\ a � c]} V a eLQ a \]RL¢TQv\]USR a V
p c eLQSeÉUSQÉl a \]`LV_p$VXeL^�eSQ n ` }La g aTn `�g<`L\ a ^_eLQSp�e�eLQBeL\)WS`Lp$eLQSf c]a \ n e aTn ^ c Q c g<p$V a V
\ a � c]} V a�a \]RL¢TQ n z a :



' aT} VXhÉ^_USfTYS`Lg��!���2���7%��!��'ÑW a g a Q n `.WL`JV[� c]} V a g�WS`LV a \rRL¢TQ�p c eL^_WS`
^_hIg9E�WSeLVX`çg c eL^_WSVXe ZófTU a Q n `ç\ a � c]} V a g<e aTn ^ c Q c g<p$V1eçYS`LZóeLQ n z a E
�!���2����%��!��'�QS`meLg_eL\
¢TQ c fT`[WS`Lg c]} \]em` a USQmWSVX` }LaT} \]emUSg<`
:

KK KK�:: :: � : �� : �� : �� : � � a �$U�QFf c�~ Q n e4���������� a �$U�QFf c�~ Q n e4���������� a �$U�QFf c�~ Q n e4���������� a �$U�QFf c�~ Q n e4���������

D a |SUSe��!���2���úVXeLW�VXeLg<eLQSp a ^_USfTYS` a QSfTYL` n e }La Q nLa E2WSUSV a ^_eLQSp$e�`
g c ^_WS\]eL^_eLQSp�e
E2¤OW a V a |SUSsÛg<e/QSeLfTeLg c p a p$` n `/eLg<p$e a QSfTYS` n e }La Q nLa ¦ó�4USfTYS`
n eL\ a QSfTYS` n e }La Q nLa �
���2����g<eLVXh�USg aTn `?W a V a eL\0^ c g<^_`?p c WS` n e a WS\ c f a f c `LQSeLg
eLQBUSg<`ÉYS`LZÉeLQ n z a E�y]USQSp$`ÉfT`LQB^_USfTYS`Lg[QSU�eLlS`Lg[g<eLVXl c f c `Lg9:¥�4USf�YS`Lg n eÉeLgqp$`Lg
QSUSeLlS`Lg?g<eLVXl c f c `Lg?g<`LQ n eS� c Q c]n `Lg?WS`LV_\ a g?eLgqWSeLf c � c f a f c `LQSeLg?(M�F���!���{E
WSeLVX`�eSQ
a \]RLUSQS`Lg¥f a g�`Lg9E)\ a g¥eLg<WSeLf c � c f a f c `LQSeLg¥���7� n eL\2�&`LVX`/���7� g<e/p$V a g<\ a W a Q n e
a \]RLUSQ a �&`LVX^ a fT`LQP\ a g n eS� c Q c f c `LQSeLg n e�g<eSVXl c f c `�(M�F�3�!���{:Ú� c Q²eL^ }La VXRL`
E6eL\
USg<` n em�!���2���=QS`meLg<p a VXeLg<p$V c QSR c]n `meLQiQ c QSRLUSQ a ^ a QSeLV a�a g<eLVXl c f c `Lg_QSUSeLlS`Lg9:

� a ^ a ZJ`LVXz a�n emg<eLVXl c f c `Lg_eL£ c g<p$eLQSp$eLg_p$` nLa lSz a WSUSe n eLQip$`L^ a V�USQ a } USeLQ a

lSeLQSp a y a÷n eÏ\]`LgÑeLQS`LVX^_eLg a QSfTYS`Lg n e }La Q nLa |SUSeÏ�
���2���óeSgÑf a W aTdÎn e
WSVX`LlSeLeLV<:@� a p aT} \ a �3�3��^_USeLg<p$V a \]`LgBVXeLg<US\]p a�n `Lg n eÛUSQ a eLQSfTU�eLg<p aÉn eÛ\ a�c]n e a

é0¾
×T¼$ºI¿XÈ³YSeLfTY a eLQi^ a V d ` n e � �9�9�6:
�2`Bg<`LVXWSVXeLg c l a ^_eLQSp$e
E9\ a ^ a ZJ`LVXz a�n eB`LVXR a Q c]dIa f c `LQSeLgmUSg<U a V c]a g nLc y]eLVX`LQ

|SUSeÎQSeLfTeLg c p aT}La Q±^_hëg a QSfTYS` n e }La Q nLa E_eLg<WSeLf c]a \]^_eLQSp$e±eLQ±gqUSgÂlSz]QSfTUS\]`Lg
>A���{E W a V a a WS\ c f a f c `LQSeLg l c g<U a \]^_eLQ�p$e c QSp$eLQSg c l a g9E p a \]eLg fT`L^_`
l c]n eL`LfT`LQS�&eLVXeLQSf c]a Z a WS\ c f a f c `LQSeLg n eÅRLVXhI� c f a g9: � a \]eLg a WS\ c f a f c `LQSeLg n e
RLVXhI� c f a g c QSfT\]USZJeLQbE�WS`LV/eLy]eL^_WS\]`
E�l c g<U a \ c]dIa f c `LQSeLg�f c eLQSp$z]� c f a gÚZ±�N����%��)���
�rWS`LV�eLy]eL^_WS\]` n em^_`L\]sFfTUS\ a g n e nLa p$`Lg_g<z]g<^ c fT`Lg< ¡:



ª+Rc}]vMRª+Rc}]vMRª+Rc}]vMRª+Rc}]vMR<>�=+V>�=+V>�=+V>�=+VKi�Ø]vMJMkcRwkcJMdOf]ZQbekcdOf[ÏÀZ]kcZ]bWJM\]Rc\[\]ZH�#Rcbei�f]kcl]dH\]Z[mCRcf]\]Ri�Ø]vMJMkcRwkcJMdOf]ZQbekcdOf[ÏÀZ]kcZ]bWJM\]Rc\[\]ZH�#Rcbei�f]kcl]dH\]Z[mCRcf]\]Ri�Ø]vMJMkcRwkcJMdOf]ZQbekcdOf[ÏÀZ]kcZ]bWJM\]Rc\[\]ZH�#Rcbei�f]kcl]dH\]Z[mCRcf]\]Ri�Ø]vMJMkcRwkcJMdOf]ZQbekcdOf[ÏÀZ]kcZ]bWJM\]Rc\[\]ZH�#Rcbei�f]kcl]dH\]Z[mCRcf]\]R
UËRcPSR3BÀbWNQRcPSJMd]be\]Z0>¾\]Z]RUËRcPSR3BÀbWNQRcPSJMd]be\]Z0>¾\]Z]RUËRcPSR3BÀbWNQRcPSJMd]be\]Z0>¾\]Z]RUËRcPSR3BÀbWNQRcPSJMd]be\]Z0>¾\]Z]R{zKã
F8|zKã
F8|zKã
F8|zKã
F8| )éá
}?]N~­á&ß½à-})éá
}?]N~­á&ß½à-})éá
}?]N~­á&ß½à-})éá
}?]N~­á&ß½à-}

� a g4`LVXR a Q c]dIa f c `LQSeLg4USg<U a V c]a g4p a ^ }Lc sTQ?QSeLfTeSg c p a Q�^_hIg a QSfTYS` n e }Sa Q nLa

W a V a fT`Lg a g[p a QBfF`L^_USQSeLg[fT`L^_`Ép$V a QSg<�&eLVXeLQ�f c]a�n e a VXfTY c lS`Lg[Z a fFfTeLg<` a�}La g<e
n e nLa p$`Lg9:�� c eLQSp$V a g�\ a fT`L^_WSUSp a f c]~ Q nLc g<p$V cr} U c]nLa USg a Q n ` a WS\ c f a f c `LQSeLg��0���
fT\ c eLQSp$e
�Fg<eLVXl c�n `LVvg<e±lSUSeL\]lSe a USQ±^_hIgªfT`L^_¢TQ n eÎ\]`Î|SUSe±eLg a YS`LV a E{eLg<p a

QSeLfTeLg c]nLaTn g<`L\ a ^_eLQSp$e a US^_eLQSp a V a :
��g<p$` eLgóRLeLQSeLV a \]^�eLQSp$e W a g aTn ` WS`LV a \]p$` fT`LQ WSVXeL`LfTUSW a f c `LQSeLg

a \]p a ^_eLQSp$e�WSU } \ c f c p aTnLa g a fTeLVXf a¸n eL\ a QSfTYL` n e }La Q nLa W a V a \]`LgAg<eLVXl c f c `Lg�^_hIg
QSUSeLlS`Lg9:

��USQm\ a g a WS\ c f a f c `LQSeLg�p a QmfT`L^_USQSeLg{Z?VXeL\ a p c l a ^_eLQSp$e n e }La y a lSeL\]`Lf c]nLaTn

p a \]eLg[fT`L^_`É\ a g[p$V a QSg a fTf c `LQSeLg[�!�2�ÚZ�eL\�fT`LVXVXeL`ÉeL\]eLfTp$V ~ Q c fT`ÉQS`�g<`LQB\ a \ c g<p a :
' a Z�g c ^_WS\]eL^�eLQSp$e�^�U�fTYS`�p$V a � c fT`�eLQÉ\ a VXe n |SUSe�^_hIg a QSfTYS` n e }Sa Q nLa eLg?USQ

     

Videoconferencias     64% 
 
Aplicaciones Graficas (CAD/CAM,visualizaciones)    60% 
 
Batch File transfer (ftp)     58% 
 
Acceso y búsqueda Base de datos local   57% 
 
Acceso y Búsqueda Base de datos Remota   39% 
 
Procesamiento de Transacciones (SNA)    36% 
 
e-mail Interno      33% 
 
e-mail Externo      31% 
 
 



VXeL|SU c g c p$`
E�QS`.USQ�\]USy]`�:Â��eLg<WSUSsTg n e.p$` n `
E)^_USfTY a g n e.\ a g��0���2� a \ a g¥|SUSe
eLg<p$`LgÙUSg<U a V c `LgÙeLg<p$hëQ aTn y]USQSp$`LgÙ`LWSeLV a Q a YS`LV aÚa � H9Hµ� } WS`LV�g<eLRLUSQ n `�`
^_eLy]`LV<:4��g nLc �&z]f c \&EFg c Q�` c ^_WS`Lg c]} \]e
EFl c QSfTUS\ a V2eLg<p a g{fT`LQm\]z]QSe a g{VXeLQ�p aTnLa g n em�9�
o } WS`LV³g<eLRLUSQ n `
: � a gúWSVXeL`LfTUSW a f c `LQLeLg n e \ a >�e } Z n eL\vfT`L^_eLVXf c `
eL\]eLfTp$V ~ Q c fT`Ég<`L\]`�Y a Q a ZJU nLaTn ` a eL£�p$eLQ n eLV�eLg<p a WSVXeLg c]~ Q n e a QSfTYL` n e }La Q nLa

p a ^ }Lc sTQ a \
USg<U a V c `mVXeLg c]n eLQSf c]a \&:

KK KK�:: :: � :]G� :]G� :]G� :]G_	
e n4n e4l�z a g�eS\�e�fTp�V ~ Q c f a g	
e n4n e4l�z a g�eS\�e�fTp�V ~ Q c f a g	
e n4n e4l�z a g�eS\�e�fTp�V ~ Q c f a g	
e n4n e4l�z a g�eS\�e�fTp�V ~ Q c f a g6�����ßßßßF×x¾�¿X¿1Ô&À ¿×x¾�¿X¿1Ô&À ¿×x¾�¿X¿1Ô&À ¿×x¾�¿X¿1Ô&À ¿

��QSp$eLg n e�^_`Lg<p$V a V{fT`L^_`��!���2���Âg<e n eLg a V1VX`L\]\ a eLQ a fTfTeLg<`
E0f c VXfFU c p$`Lg9E
ZµVXe n eLg´VXeLR c `LQ a \]eLg9E;g<eLV c]a USQ aÚ} USeLQ a�c�n e a fT`LQSp$V a g<p a V a �!���2���ÍfT`LQ�eL\
�7ßF×¡¾T¿X¿XÔ&ÀI¿ÅeLQÛeSg<p$`Lg a g<WSeLfTp$`Lg9:´��eLg<WSUSsTg n ePp$` n `
E�USQÛp$eS^ a VXeSfTUSVXVXeLQSp$ePeSQ
eLg<p$e n `LfTUS^�eLQSp$` Y a g c]n ` fT`L^_W a V a VÑfT`JQSg<p a QSp$eL^_eLQSp$e \]`LgÏ^_sTp$` n `Lg n eL\
�7ßF×¡¾T¿X¿XÔ&ÀI¿�fT`LQm\ a g{^_eLy]`LV a g{Z?^_` nLc � c f a f c `LQSeLg{�!���2���veLQmp$` nLa g_\ a g{hIVXe a g n e
`LWSeLV a f c `LQSeLg n e�VXe n :³��e } eLVXz a QS`Lp a VXg<e�^ a g aTn eL\ a QSp$e�|SUSe�^�USfTY a g n e�\ a g
c]n e a gÂZÎeLg<fTeLQ a V c `LgªeLQ±\ a gÂg c RLU c eLQSp$eLgªgqeLfTf c `LQSeLgÂeLg<p$hIQ }La g a�nLa gÂeLQ±\ a g
f a p$eLRL`LVXz a g n emeL|SU c WS`[Z[WS\ a QSp a g n e Õ{ºI¿<¼$ÀIÝ
Õ{ÀL¼X½�ºI¿XåbâI:

� n eL^_hIg n eÉV1eLfT`LQS`LfFeLV�eLg<p$e n s }Lc p$`
E�g<e n e } eLVXz a p$eLQSeLVkeLQ¸^_eLQSp$eB|SU�e
`Lp$VX`Lg_lSeLQ n e n `LVXeLg_Z[USg<U a V c `Lg n em�!���2���=WSUSe n eLQ nLc �&eLV c V n e a \]RLUSQ a �&`LVX^ a eLQ
g<USg�^ a ZJ`LVXeSg�f a V a fTp$eLVXz]g<p c f a g n e a VX|SU c p$eSfTp$USV aÂn eµ�
���2���ÌeLQíeL\ a fTfTeLg<`
E
f c VXfTU c p$`Lg_Z[VXe n eLg_VXeLR c `LQ a \]eLg9:

� a VXe nAn eAf c VXfTU c p$`Lg4p�V aTnLc f c `LQ a \ n eA�k�b×¡¾T¿X¿XÔ$ÀI¿MY a g c]n `AUSg aTnLa eLQ?�2`LVXp$e
��^_sTV c f a4n eLg n e?\]`Lg � �9�9H9g9:m��Q[\ a VXe n?n e[�k�b×¡¾T¿X¿XÔ&ÀI¿IEm\]`Lg�QS` n `Lg n eÛâ9½bÔ&¼$×¡ðbÀLº
eLQ \ a g `L� c f c Q a g n e â9½bÔ&¼$×¡ðbÀLº eLg<p$hIQ l c QSfTUS\ aTn `Lg WS`LVûeL\Ã�k�b×¡¾T¿X¿XÔ&ÀI¿



�rUSg<U a \]^_eLQSp�eA\]`Lg4���F�Jg4eLQ�\ a � c]} V a  �eLQ?USQ�hëVXe amn e�g<eLVXl c f c `
:�� a ^ a ZJ`LVXz a g<`LQ
`L� c f c Q a g n e�gqeLVXl c]n `LVXeSg \]`Lf a \]eLg¸�r`L� c f c Q a g fTeSQSp$V a \]eLg< �fT`LQ?USg<U a V c `Lg aTn y]USQSp$`Lg a

USQ c QSp$eLVXVXUSWSp$`LV<:@��p$V a gBg<`LQ²l a V c `LgBQS` n `Lg n e´â9½bÔ&¼$×¡ðbÀLº?^_hIg¸eLgqWSeLf c]a \ c]dIaTn `Lg9:
- `LV=eLy]eL^_WS\]`
E_USQ a `J� c f c Q a�n e±fTUS`Lp a USgqU a \]^_eLQSp$e±QS`±p c eLQSeËU�g<U a V c `Lg³�rWS`LV
eLy]eL^_WS\]`=p$eL\]sT�&`LQS`Lg< ¡:µ��Q/\]USR a V n e/eLg<`
ENeSg<p$e=p c WS` n e/`L� c f c Q a g n e�â9½bÔ&¼$×¡ðbÀLº
USQSe�`Lp$VX`Lg?g 1;c p$fTYÉeLQ�USQÉhIVXe a RLeL`LRLVXhI� c f aAnLaTnLa :Û��\NfTeLQSp$VX` n e�f aT} \]eLg?WSUSe n e
p a ^ }Lc sTQAl c QSfTUS\ a V a p$` n `Lgi\]`LgiUSg<U a V c `LgieLQAeL\�hIVXe a[a USQS`¸`¸l a V c `JgiWSUSQSp$`Lg n e
WSVXeLg<eLQSf c]a � - � -   n em�k�b×¡¾T¿X¿XÔ&ÀI¿<â n e c QSp$eLVXf a ^ }Lc `��r�3u��) ¡:

� aTnLa QS` n ` n e�âJ½bÔ&¼$×¡ðbÀI¾
äLº n eL\N���b×¡¾T¿X¿XÔ&ÀI¿�W�U n `�Y aT} eLV{p�eLQ c]n `�^�U�fTYS`Lg
���!u��F�ÉfT`LQSeL£ c `LQSeLgi`B���N�F� nLc g<WS`Lg c p c lS`Lg n eBg<`L\]p a Vke c QSg<eLVXp a V�eSQ¸f aTnLa g c p c `
:
��\�g c g<p$eL^ a[n eA� c]} V a eSgig c ^_sTp$V c fT`¸eLQ�eL\�g<eLQ�p c]n `¸|SUSe¸eL\
� c Q a \ n e¸U�Q a p$eLVX^ c Q a \
eLgÙ\ aÚc ^ a RLeLQÂVXeL�&\]eLy�` n eL\4`Lp$VX`
:¯�2Q a VXe n�n e�f c VXfTU c p$`Lg n e����b×¡¾T¿X¿XÔ&ÀI¿²eLg
^_`Lg<p$V aTnLa eLQi\ a � c RLUSV a �9�6:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/uhÌuhÌuhÌuhÌCBÀf]R>ª+ÛMØ]JMkcR>^_Z]\[\OZ[Ö]ÛMRcbeZ]vMZ]kw`aPSxcf]JMkcRcbeªBÀf]R>ª+ÛMØ]JMkcR>^_Z]\[\OZ[Ö]ÛMRcbeZ]vMZ]kw`aPSxcf]JMkcRcbeªBÀf]R>ª+ÛMØ]JMkcR>^_Z]\[\OZ[Ö]ÛMRcbeZ]vMZ]kw`aPSxcf]JMkcRcbeªBÀf]R>ª+ÛMØ]JMkcR>^_Z]\[\OZ[Ö]ÛMRcbeZ]vMZ]kw`aPSxcf]JMkcRcbeª�7777�FcãSáSá
HMà½áFcãSáSá
HMà½áFcãSáSá
HMà½áFcãSáSá
HMà½á

Nodo de 
Switch 

Nodo de 
Switch 

 
Nodo de 
Switch 

Nodo de 
Switch 

 

Nodo de 
Switch 

Nodo de 
Switch 

Switch 
 

DSX-3 
Conexión 
 En Cruz 

Intercambio 
Carrier POP 

Oficina de 
Peaje 

Oficina Local 
de servicios 

Oficina Local de 
Servicios 

Users 

Borrar e 
Insertar 



��\�WSUSQSp$`ÐWSV c QSf c W a \¥eLg±|SUSeÄ\]`Lg±f a Q a \]eLgÎeLQSp$VXeÄ\ a g±`L� c f c Q a g±eLg<p$hIQ
USg<U a \]^_eLQSp�e?\ c ^ c p aTn `Lg a f c eLVXp$`?QS¢T^_eLVX` n e[f a Q a \]eLg n e?�9��o } WS`SVMg<eLRLUSQ n `
E�Z
p$` nLa g´\ a g´`Lp$V a g´\ c ^ c p a f c `LQSeLg n eíp$V aT}La y a VPfT`LQ��k�b×¡¾T¿X¿XÔ&ÀI¿ a WS\ c f a Qb:¶��g<p a g
\ c ^ c p a f c `LQSeLg c QSfT\]USZJeLQ�\ a QSeLfTeLg c]nLaTn�n e�eL|SU c WS` n e¥^_US\]p c p$V a QSgq^ c g c�~ Q�eLg<W a \ nLa
a eLg<W a \ nLa � }La fTw¸p$` }La fTwS �Z n eBf a z nLa fT`L^_WS\]eLy a Z a VXVXeLRL\]`Lg n e c QSg<eLVXf c]~ Q¸|SUSe
Z a Y a Qig c]n ` n eLp a \]\ aTn `Jg_eLQiWS`LVXf c `LQSeLg a QSp$eLV c `LVXeLg n emeLg<p$e n `LfTU�^_eSQSp$`
:

KK KK�:: :: � : �� : �� : �� : �?	
e n4n e a f�fTeSgI` n e4�	
e n4n e a f�fTeSgI` n e4�	
e n4n e a f�fTeSgI` n e4�	
e n4n e a f�fTeSgI` n e4������b×x¾T¿1¿1Ô&À ¿×x¾T¿1¿1Ô&À ¿×x¾T¿1¿1Ô&À ¿×x¾T¿1¿1Ô&À ¿

��Q/USQ a VXe n p$z]W c f aPn e=�k�b×¡¾T¿X¿XÔ&ÀI¿IENeL\ a fTfTeSg<` n eL\MfT\ c eLQSp$e a \ a VXe n=n e
f c VXfTU c p$`Lg n eÚ�k�b×¡¾T¿X¿XÔ$ÀI¿Ép c eLQSe´g<USg=WSVX`LW c]a g=f a V a fTp$eLVXz]g<p c f a g nLc g<p c QSp c l a g9:Ã��\
QS` n ` n eÛâ9½bÔ&¼$×¡ðbÀLº�E�U[`L� c f c Q a4n e?g<eLVXl c]n `LVM\�`Lf a \&E�fF`LQSp c eLQSe?eL\0WSUSQSp$`?� c Q a \ n e?\ a

VXe nÛn eÛf c VXfTU c p$`Lg n eÛ� c]} V a E
|SUSeÛeLgBQS`LVX^ a \r^_eLQSp$eÛUSQ nLc g<WS`Lg c p c lS` n eÛg c g<p$eL^ a
n emp$eLVX^ c Q a f c]~ Q n em� c]} V a�~ WSp c f a � " ���7�! ¡:

��g<p$e nLc g<WS`Lg c p c lS`¯eLg<p a fT`LQSeLfTp aTn ` a \´^_US\]p c p$V a QSg<^ c g<`LV÷� � �¶Z a

p$eLVX^ c Q a \]eLg ^�US\]p$V a QSg<^ c g<`LV a g n e � c]} V a a `Lp$VX`Lg nLc g<WS`Lg c p c lS`Lg9: ��\
^_US\]p c p$V a QSg<^ c g<`LV2eLg<p a fT`LQSeLfTp aTn `
E a g<UmlSe d E a \!g 1;c p$fTY nLc R c p a \!eLQmg<z0^ c g<^_`[Z a

\]`Lg }La QSfT`Lg n e�f a Q a \]eLg W a V a \]`Lg \]`J`LWSg³\]`Lf a \]eLg a QShI\]`LRL`Lg nLc R c p a \ crdIaTn `LVXeLg |SUSe
l a QiY a f c]a \r`Lg_USg<U a V c `Lg9:

��\ a fTfTeLg<` a \ a `L� c f c Q ain e�g<eLVXl c]n `LVMeLg YSeLf�YS`�fT`LQ?USQ a fT`L^ }Lc Q a f c]~ Q n e
^_sTp$` n `Lg9:Ñ�0`LgPUSg<U a V c `LgP� c Q a \]eLg n e�p$eL\]eS�&`SQSz a fT`LQvp$eL\]sT�&`LQS`Lg a QLhI\]`LRL`LgPg<`LQ



a p$eLQ nLc]n `Lg WS`LV�\]`L`LWSg \r`Lf a \]eLg n e�g<eLVXl c f c `�p$eS\]eL� ~ Q c fT` a QSp c RLUS`�g<eLQSf c \]\]`²� - ���7�
 
n ePfT` } VXe n ePW a VieLQSV1`L\]\ aTn `Pg c QÛeLg<fTU n `Ù�r��� -  ¡:´��\]p$eLVXQ a p c l a ^_eSQSp$e
E�USQÛ�k� �
WS` n VXz a fT`LVXVXeLVXg<e a USQ nLc g<WS`Lg c p c lS` n e¸p$eSVX^ c Q a \�VXeL^_`Lp a �r	��7  n eA�k�b×¡¾T¿X¿XÔ&ÀI¿ n e
\]`L`LW nLc R c p a \?VXeL^_`Lp$`Ð�r���0�N ¥Z±\]`L`LWSg�\]`Jf a \]eLg n eËfT` } VXe n eËW a V/eLQSVX`L\]\ aTn `
�r�2� -  ¡: ��\]p$eLVXQ a p c l a ^_eLQSp$e
E4USQÑ��� � WS` n VXz a fT`LVXVXeLV a USQ nLc g<WS`Lg c p c lS` n e
p$eLVX^ c Q a \�VXeL^_`Lp a[n eA�k�b×¡¾T¿X¿XÔ&ÀI¿ n e¸\]`L`LW nLc R c p a \�VXeL^_`Lp$`P�r���0�N �ZB\]`Lgi\]`L`JWSg n e
a \ a ^ } VXe n eÛfT` } VXe n e²W a V4eLQSVX`L\]\ aTn `Ûg<eÛeL£9p c eLQ n eLQ a p$` nLa g¸\ a gBU }Lc f a f c `LQSeLg
eLQ.eL\2hIVXe aÛn e/g<eLVXl c f c ` n eL\2�k�b×¡¾T¿X¿XÔ&ÀI¿��r�N�
�� ¡:í��\2l c QSfTUS\]`=���0�ËWS` n VXz a g<eLV
� c]} V a p a ^ }Sc sTQbE)\]\]eLl a Q n ` a USQ a VXVXeLRL\]` n e.p$eLVX^ c Q a \ n e.� c]} V a V1eS^_`Lp a �r	 " �7 ¡E
WSeLVX`meL\
eL�&eLfTp$`meLg_eL\
^ c g<^_`
:

��\ a \ a ^ } VXe n e�fT` } V1e��2� - eLgPp a ^ }Lc sTQvU�g aTn `�W a V a WSVX`LlSeLeLV¸\]zrQSe a g
VXeLQSp aTnLa g��rWS`LV2eLy]eL^_WS\�`
EFg<eLVXl c f c `Lg{eLg<WSeLf c]a \]eLg{QS`²â9½bÔ&¼$×¡ðbÀI¾
äLºLâO �W a V a a |SUSeL\]\]`Lg
USg<U a V c `Lgi|SUSe n eLgqe a QAeLg<p$`Lgig<eLVXl c f c `Lg9: "0c Q a \]^_eLQSp$e
EJeL\�f aT} \]e n eA� c]} V a[~ WSp c f a

^_hIgPQSUSeLl a WSUSe n e aT}La VXf a V nLc VXeLfTp a ^_eLQSp$evl a V c]a g�WSVXeL^ c g a g n e�\]`Lg�fT\ c eLQSp$eLg
W a V a WSVx`LlSeLeLVm\]z]QSe a g�VXeLQSp aTnLa g����N� � UP`Lp$V1`Lg�g<eLVXl c f c `Lg9:���g<p a²a VX|SU c p$eLfTp$USV a

eLg_^_`Lg<p$V aTnLa eLQi\ a � c RLUSV a �9�6:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/uhÕhVuhÕhVuhÕhVuhÕhV8BÀf]R>ª+ÛMØ]JMkcR>PSZ]\[\OZ[RckwkcZ]bWdHªBÀf]R>ª+ÛMØ]JMkcR>PSZ]\[\OZ[RckwkcZ]bWdHªBÀf]R>ª+ÛMØ]JMkcR>PSZ]\[\OZ[RckwkcZ]bWdHªBÀf]R>ª+ÛMØ]JMkcR>PSZ]\[\OZ[RckwkcZ]bWdHª�7777�FcãSáSá
HMà½áFcãSáSá
HMà½áFcãSáSá
HMà½áFcãSáSá
HMà½á

 

 

 

 

 

 

 Nodo  de Switching  (oficina Local 
de servicios) 

Switch Digital 

 

Banco Canales 

 

Fibra Mux 
Terminal 

 

M13 
Mux 

 

POTS Líneas: mayormente 
UTP loops de cobre 

 

T1 Carrier: Cobre UTP 

 

 Servicio Carrier 
Area (CSA) 

 

Premisas 
Cliente 

 
Fibra  
Mux 
Terminal 

 

DS-1 

No-switch 
Servicios Especiales 

Repetidora 
Cobre UTP 



 

 

 

 

 

 
� : �� : �� : �� : �[		 		�e ne ne ne nmn en en en emf c V1fTU c p�`Lgf c V1fTU c p�`Lgf c V1fTU c p�`Lgf c V1fTU c p�`Lg_�
��������
��������
��������
�������

��eLg<WSUSsTg n e nLa V²USQ } VXeLlSeªl c g<p aTd ` a fT`J^_`ªg<eªUSQSeLQ�\ a g�VXe n eLg n e
a fTfTeLg<`ÉZ�\ a g[VXe n eLg n eÉf c VXfTU c p$`Lg n eL\����b×¡¾T¿X¿XÔ&ÀI¿IE�eLg<p�eBeLg[eL\6p c eS^�WS`ÉW a V a lSeLV
fT`L^_`v\ a gÛVXe n eLgÛ�
���2����g<`LQ n eLg a VXVX`L\ aTnSa gÛW a V a \]`LRLV a VA\]`LgP^ c g<^_`LgÛ� c Q�eLg9:
��YS`LV a g<eLVXh¥^_hIg²�&hIf c \�fT`L^_W a V a VAZ�fT`LQSp$V a g<p a V a �!���2����fT`LQ=eL\��k�b×¡¾T¿X¿XÔ&Àë¿
fT`LQi\ a c QSp$eLQSf c]~ Q n emY a fTeLV�\ a g_lSeLQSp a y a g n em�!���2���=^�USfTYS`m^ a g_fF`LQSfTVXeLp a g9:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/�h×�h×�h×�h×CBÀf]R>PSZ]\[\]ZHkcJMPSkcNQJÜ`adObeZ]vMZ]kc`aPSxcf]JMkcdObe©¦¬�ÏÀÍ_ªBÀf]R>PSZ]\[\]ZHkcJMPSkcNQJÜ`adObeZ]vMZ]kc`aPSxcf]JMkcdObe©¦¬�ÏÀÍ_ªBÀf]R>PSZ]\[\]ZHkcJMPSkcNQJÜ`adObeZ]vMZ]kc`aPSxcf]JMkcdObe©¦¬�ÏÀÍ_ªBÀf]R>PSZ]\[\]ZHkcJMPSkcNQJÜ`adObeZ]vMZ]kc`aPSxcf]JMkcdObe©¦¬�ÏÀÍ_ª

FOTS 

 
 Cable de fibra nueva 

Para/De Red 

Interfase 
Simple craft 
 

ADM 
Nodo de 
Búsqueda 

ADM 
Nodo de 
Búsqueda HUB 

Nodo de  
Búsqueda 

Nodo de 
Switching  

HUB 
Nodo de 
Switching  

HUB 
Nodo de 
Switching 

SONET Anillo #1 

Intercambio 
Carrier POP 

SONET Anillo #2 

Encuentro e media vuelta 

Oficina Local de 
servicio 

Oficina Local de  
servicio 

OC-n 

OC-n 

SONET 
(CPA) 

OC-n 

OC-n 

OC-n 

OC-n 



�2Q a VXe n@n e@f c VXfTU c p$`Lg��!���2���÷eLgP^_USfTYS`�^_hIgPg c ^_WS\]e�Z a USQ�^_USfTYS`
^_hIg¥VX` } USg<p a |SUSe/USQ a VXe n g c ^ c \ a V n e/�k�0×¡¾T¿X¿XÔ&ÀI¿I:í�0`Lg¥QL` n `Lg n eÂâ9½bÔ&¼$×¡ðbÀLº
�!���2���kE�Z a g<e a fT`LQSp$eLQ c eLQ n `Â^_US\]p c p$V a QSgq^ c g<`LVXeLg a RLVXeLR a VX%�g<`L\]p a V@�r�����4 B`
ð
�ëõ
âó�
���2��� �r|SUSe fT`L^ }Lc Q a Q \ a g f a W a f c]nLaTn eLg �
���2��� ����� fT`LQ
f a W a f c]nLaTn eLg n e.g c g<p$eS^ a²n e�fT`LQSeL£ c]~ Q nLc R c p a \_�r���N�! {W a V a \ c ^_W c e dIa Z/`Lp$VX`Lg
WSVX`LW ~ g c p$`Lg< ¡E6eLg<p$hIQ a YL`LV a fT`LQS� c RLUSV aTn `Lg�fT`L^_`�USQ a g<eSV c e n e a Q c \]\]`Lg��!���2�
�
c QSp$eLVXfT`LQSeLfTp aTn `Lg9:���\6USg<` n e a Q c \]\]`Lgm�!���2���ÚeLQ¸\ a VXe n¸n eBf c VXfTU c p$`Lg a g<eLRLUSV a
nLc g<WS`LQ c]}Lc \ c]nLaTn Z[fT`LQS� c]aT}Lc \ c]nLaTn ^_hIg a \]p a W a V a \]`Lg_f c VxfTU c p$`Lg9:

�0`Lg�lSz]QSfTUS\]`Lg��!���2���Ë���M�FQPp a ^ }Lc sTQPWSUSe n eLQPfT`LVXVXeLV nLc VXeLfTp a ^_eSQSp$e a

\ a g¸WSVXeL^ c g a g n eL\�fT\ c eJQSp$e
Ebg c eL\�fT\ c eLQSp$e²p c eLQSe c QSg<p a \ aTn `²eL|SU c WS` n e²WSVXeL^ c g a g
n e fT\ c eLQSp$e �r� - �� ��
���2���k: ��g<p$` eLg c QSUSg<U a \]^_eLQSp�e aTn ^ c p c�n ` eLQÌ^ a g
a ^ }Lc eLQSp$eSg n emfT\ c eLQSp$eSg a fTp$U a \]eLg9:

��g[^_USfTYS`É^_hIg[p$z]W c fT`ÉW a V a \]`Lg a Q c \]\]`Lg[�!���2����\]\]eLl a V�lSeL\]`Lf c]nLaTn eLg[���
� E9�k� � �&V a fTf c `LQ a \&E9�k�F���&V a fTf c `LQ a \&E9ZÉ�k�F��fT`L^_WS\]eLp a gmeLQ¸\]USR a V n eBfTU a \]|SU c eLV
g<eLVXl c f c `[�!���2��� nLc VXeSfTp$`
: - eLVX`[\]`Lg a Q c \r\]`Lg�Y a fTeLQm\ a g{`L�&eLVXp a g n em\]`Lg{fT\ c eLQSp$eLg
n e/���b×¡¾T¿X¿XÔ&ÀI¿m^�USfTYS`/^_hIg¥VX` } USg<p a g¥Z=\ c�} V1eLg n e.eLVXVX`LV<:��2Q a V1e n p$z]W c f aÛn e
f c VXfTU c p$`Lg_�!���2���=eLg�^_`Lg<p$V aTnLa eLQi\ a � c RLUSV a �9H6:

�!���2��� p a ^ }Lc sTQ·`L�$VXeLfTeù\ a WS`Lg c]}Lc \ c]nLaTnùn eùUSQ·fTU�^_WS\ c ^ c eLQ�p$` n e
^_e nLc]a QS`?WSeLV c ` n `?W a V a eL\0VXeLQ nLc ^ c eLQSp$` n e?VXe n?n e?^_`LQ c p$`LVXeL` n e c QSp$eLVX� a g<e
:m�



RLVX`Lg<`A^_` n `
EL�!���2���@eLg ^_hIg4g c ^_WS\]eAZA^_hëg4eL� c f c eLQSp$e�|SUSeA\ ama QSp�eLV c `LV;VXe nAn e
f c VXfTU c p$`Lg n em�k�b×¡¾T¿X¿XÔ&Àë¿I:

KK KK�:: :: � : K� : K� : K� : K?		 		6e ne ne ne n V1e�RV1e�RV1e�RV1e�R c `LQ a \c `LQ a \c `LQ a \c `LQ a \!������������������������������������

�2QÌeLg<WSeLf c]a \]^_eLQSp$e } USeLQÌ�&U�p$USVX` n e �!���2��� eLgú\ a Y aT}Lc \ c]nLaTn n e
eL£�p$eLQ n eLV?\ a VXe n/n e/f c VXfTU c p$`Lg n e/hIVXe a g n e/g<eLVXl c f c `/fTeLQSp$V a \ c]dIaFnLa g a VXe n eLg
�!���2���çVXeLR c `LQ a \]eLg³|SUSe c QSfT\]USZJeLQÐhIVXe a g³g<U } USV }La Q a g³e c QSfT\�USg<`ÏVXUSV a \]eLg9:
� a \]eLgAVXe n eLg n e¥hIVXe a VXeLR c `LQ a \�QS`¥p c eLQSeLQ�f�`LQSp$V a W a VXp$e¥VXe a \�eLQ�eL\N^_USQ n ` n eS\
�k�b×¡¾T¿X¿XÔ&ÀI¿IE�WSeLVX`´g<`LQÙUSQ a eLg<p$VXUSfTp$USV a Z a VX|SU c p$eLfTp$USV a |SUSe´�
�������ÊWSeLVX^ c p$e
n eLg<WS\]eLR a V��&hIf c \
Z[eL�&eSfTp c l a ^_eLQSp$e
:

¯O° ±W²´³'µ¯O° ±W²´³'µ¯O° ±W²´³'µ¯O° ±W²´³'µ£ú&ÈS·ú&ÈS·ú&ÈS·ú&ÈS·Oø@÷´µÀê�Á´¿¥ê�Á´±W° ëW÷´µéõQÄQÉËÊ@¸�Åø@÷´µÀê�Á´¿¥ê�Á´±W° ëW÷´µéõQÄQÉËÊ@¸�Åø@÷´µÀê�Á´¿¥ê�Á´±W° ëW÷´µéõQÄQÉËÊ@¸�Åø@÷´µÀê�Á´¿¥ê�Á´±W° ëW÷´µéõQÄQÉËÊ@¸�Å

CO 

CO 

CO 

CO 
CO 

HUB 

ADM 

ADM ADM 

ADM 

ADM 

HUB 

ADM 
IEC #1 

IEC #2 

HUB 

ADM 

ADM ADM 

Topología de Red  con caminos 
redundantes en el area metropolitana 

OC-n 

OC-n 

OC-n OC-n 

OC-n 

OC-n 

OC-n 

OC-n 

(Suburbana/rural) 

SONET actual 

SONET futuro 



� a VXe n�n e�f c VXfTU c p$`Lg Z a Q c \]\]`Lg �!���2��� n e�\ a g<eLfTf c]~ Q a QSp$eLV c `LV�eLg<p aia USQ
eLQ nLc g<fTUSg c]~ Q[Z�E�WS`LVMg<USWSUSeLg<p$`
E�\]`Lg�lSz]QSfTUS\]`Lg a \]`Lg��k�b×¡¾T¿X¿XÔ&ÀI¿<â n e c QSp$eLVXf a ^ }Lc `
c QSp$eLVXQS` a USQ?g<`LQ?�!�������@p a ^ }Lc sTQb:?� c Q[eL^ }La VXRL`
E a YS`LV a eLg WS`Lg cr} \]e�eS£�p$eLQ n eLV
\]`Lg } eLQSeL� c f c `Lg n e[�
���2��� a USQmhIVXe a ^_hIg a ^_WS\ c]a �rWS`LV2eLy]eL^_WS\]`
E�VxeLR c `LQ a \] �WS`LV
\ a¥aTnLc f c]~ Q n ePl a V c `Lg�lSz]QSfTUS\]`Lg����M�FQ a \]`LgÉ�����Í�!���2���±Z�U }Lc f a f c `LQSeLg n e
ð
�ëõ
âI:��0`Lg¸ð
�ëõ
â�fT`L^ }Lc Q a Q�eL|SU c WS`������ú�!���2���ÂZ¥f a W a f c]nLaTn eLg����N��eLQ�\ a

^ c g<^ a U }Lc f a f c]~ Qb:û��g<p$e±RLeLQSeLV a \?W a V a \ a gªVXe n eLg��!���2���·V1eLR c `LQ a \]eLgªeLg
^_`Lg<p$V aTn `meLQi\ a � c RLUSV a � � :

��g<p$`Lgvð
�ëõ
âBZÚ�����¶�!���2���ÐeLg<p$hIQÙU }Lc f aTn `Lg/\]eLy]`Lg n e´\ a g/hIV1e a g n e
p$VXhI� c fT` n e a \]p aùn eLQSg c]nLaTn ZÁeL£�p c eLQ n eLQì\]`Lg } eLQSeL� c f c `Lg n e¶�!���2��� a

U }Lc f a f c `LQSeLg |SUSe eLV a Q c Q a \]f a Q dIaT} \]eLg W a V a g<eLVXl c f c `Lg a l a Q dIaTn `Lg
a QSp$eLV c `LVX^_eLQSp$e
: ��QÃhIVXe a gÐUSV }La Q a g9EÉ\]`Lg a Q c \]\]`LgÐ�!���2��� W�VX`LlSeLeLQÅlSz a g
VX` } USg<p a gÌZøVXe n USQ nSa QSp$eLg9: � a gÌhIVXe a g g<U } USV }La Q a gÌZøVXUSV a \]eLgÌWSUSe n eLQ
a WSVX`LlSeLfTY a V�eLg<p a eLg<p$VXUSfTp$USV a USV }La Q a p a ^ }Lc sTQb: �2`Lp$eÐ|SUSeÄeL\ n eLg a VXVX`L\]\]`
�!���2��� a eLg<p$e¥Q c lSeL\NeLgAUSQ�WSVX`LfTeLg<`¥|SUSe¥fF`LQSp c QSU a E }La g aTn `¥eLQ�\ a WSVXeLg<eLQSf c]a
n eP�
���2���ËeLQÛUSQÛhIV1e a USV }La Q a�a QSp$eLg n eÛeL£�p$eLQ n eLVi\]`LgÉg<eLVXl c f c `LgÉ�!���2��� a

hIVXe a g_^_eLQS`Lg n eLQSg a ^�eLQSp$emWS` } \ aTnLa g9:



KK KK�:: :: � : �� : �� : �� : �?	
e n4n e4\ a VXR a{nSc gqp a QFf c]a �	
e n4n e4\ a VXR a{nSc gqp a QFf c]a �	
e n4n e4\ a VXR a{nSc gqp a QFf c]a �	
e n4n e4\ a VXR a{nSc gqp a QFf c]a �!����������������������������

 
 ' a g<p a a YS`LV a E¯\ a g VXe n eLg �
���2��� ^_eLQSf c `LQ aTnLa g Y a Q eLg<p aTn `
fT`LQSfTeLQSp$V aTnLa gÂeLQ±\ a g�hIVXe a gÂ^_eLp$VX`LWS`L\ c p a Q a gÂ^ a ZJ`LVXeLgÂZ�E{g c Q c ^_WS`LVXp a Vv\ a

WSVX`L^_eLg a¸n e�eL£�p$eLQ n eSV{�!���2���ÂY a f c]a hIVXe a g�^_hIg�VXUSV a \]eLg?Z¥\]`LRLV a V{fT` } eLVXp$USV a

VXeLR c `LQ a \&E?eLg<p$`Lg n eLg a VXVX`L\]\]`Lg a WSeL\ a QÐ^ a ZJ`LVX^_eLQSp$e a \]`Lg³�0���M: - eLVX`Ê\ a

Y aT}Lc \ c]nLaTn=n e=eLg<f a \ a Zv�&\]eL£ c�}Lc \ c]nLaTn=n e=�!���2���Ñp a ^ }Lc sTQ/\]`=Y a fFeLQ a p$V a fTp c lS`
W a V a \]`LgÛ�3u��±|SUSevRLeSQSeLV a \]^_eLQSp$e=USg a Q/�!���2����W a V a fTVXe a VAVXe n eLg n ev\ a VXR a
nLc g<p a QSf c]a eLQSp$VXemf c U nLa�n eLg_RLV a Q n eLg9:

�!���2���³eLg²USg aTn `/eLQ/^_USfTY a g²VXe n eLg n e=\ a VXR aPnLc g<p a QSf c]a fT`LQSg<p&VXU c]nLa g
WS`LV�\]`Lg{�3u��Ng_`m�0���Ng{|SUSemeLQSp$V a Q a \
^_eLVXf aTn ` c QSp$eLV<�F�0���7��:

�2Q a VXe nûn eû\ a VXR aÁnLc g<p a QSf c]a �!���2��� n eLg<WS\ c eLR a USQ a VXe nûn e
p$V a QSg<WS`LVXp$e n e a QSfTYS` n e }La Q nLaÊa \]p$`Å���M�FQ¯�]USg<U a \]^�eLQSp$eÃ���M�F�J�Í`ÅeSQ
`Lf a g c `LQSeLg eL\ a USQ?^ a g a \]p$`����M� � �6G<  a p$V a lSsTg n e�USQ a VXe n eL£ c g<p�eLQSp$e n e�� c]} V a
n e?WSUSQSp$` a WSUSQSp$`¥�rUSg<U a \]^_eLQSp$e?USQ a VXe n?" ���7� a K9�9KA� } WS`LVMg<eLRJUSQ n `?U[`Lp$V a

lSeL\]`Lf c]nLaTn fT`LQ�^_¢T\]p c WL\]eLg����N�F�ÙeLQ�USQ�g c g<p�eL^ a/n e�� c]} V a QS`@eLg<p�hIQ nLa VX ¡:÷��\
eL|SU c WS` n e@VXe n WSV c QSf c W a \�eLg�USQ������ì�!���2���ÄRLV a Q n eí�rRLeLQSeLV a \]^_eLQSp$e@^�U�Z
RLV a Q n eL ÚUSg aTn `Åp a QSp$`ÅeLQÃfT`LQS� c RLUSV a f c `LQLeLg n eÅp$eLVX^ c Q a \�ZàVXeLWSeLp c]n `LV a Z
^ a QSeLy a Q n `meL\
p$VXhI� c fT`meLQi\ a VXe nmn em\ a VXR a�nLc g<p a QSf c]a :

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/�hg�hg�hg�hgCBÀf]R>^_Z]\[\]Z?Y&RcPSLOR>��JMbW`aRcfOkcJMRBÀf]R>^_Z]\[\]Z?Y&RcPSLOR>��JMbW`aRcfOkcJMRBÀf]R>^_Z]\[\]Z?Y&RcPSLOR>��JMbW`aRcfOkcJMRBÀf]R>^_Z]\[\]Z?Y&RcPSLOR>��JMbW`aRcfOkcJMR/©¦¬�ÏÀÍ_ª©¦¬�ÏÀÍ_ª©¦¬�ÏÀÍ_ª©¦¬�ÏÀÍ_ª



��g<p a eLg<p$VXUSfTp$USV a RLeLQSeLV a \
eLg_^_`Lg<p$V aTnLa eLQi\ a � c RLUSV a �6G9:���Qi\ a � c RLULV a E
eL\
eL|SU c WS`m�!���2���=eLg_^_`Lg<p$V aTn `mfT`L^_`mg<z]^ } `L\]`Lg_fTU aTn V aTn `Lg_Z[eL\
eJ|SU c WS`
" ���7�¸���N�F�?QS`meLg<p$hIQ nLa V�eLg_^_`Lg<p$V aTn `mfT`L^_`mg<z]^ } `L\]`Lg_VXe n `LQ n `Lg9:

� a fT`LQSg<p$VXUSfTf c]~ Qm�!���2���=WSUSe n e § p$V a g<\ a W a VX¨k\ a g_VXUSp a g " ���7�
eL£ c g<p$eLQSp�eLg_`mg<eLV�fT`L^_WS\]eLp a ^_eLQSp$emfT`LQSg<p$VXUSfTf c]~ QiQSUSeLl a�n em� c]} V a�nSc g<e � aTnLa

W a V a § fTeLVXV a V�\r`Lg a Q c \r\r`Lg<¨L:�� a p$USV a \]^_eLQSp$e
ETeLg<p$`mWS` n VXz a g<eLV�YSeLfTYS`?^_USZ[p a V n e
E
n eLWSeLQ nLc eLQ n ` n eL\
YS`LV a V c ` n e n eLg a VXVX`L\]\]` n eL\
WSVX`LlSeLe n `LV n emg<eLVXl c f c `mZ n em\]`Lg
WSVXeLg<USWSUSeLg<p$`Lg n emUSg<` n emf a W c p a \&:

��g<p a g4`Lp$V a g4VXUSp a g4eLQSp$VXeAU }Lc f a f c `LQSeLg9E c QSfT\]U�ZJeLQ n `A^�USfTY a g n e a |SUSeL\]\ a g
QS`±WSVXeLl c]a ^_eLQSp$e a p$eSQ nLc]nLa gªWS`LV " ���7�NE_WS` n VXz a QËg<eLV a RLVXeLR aTnLa g a \ a VXe n

�!���2���ªW a V a fTeLVXV a V_\�`Lg a Q c \]\]`Lg?eLQÉ\ a VXe n :²� a VXe n�a QSp c RLU a WSU�e n e�QS`�Y aT} eLV

Fibra  Repetidora Existente 

Fibra DS-3 Terminal Existente SONET TM 

SONET ADM usado 
Como repetidora 

Ciudad A 

Ciudad C 

Ciudad B 

Ciudad D 

Ciudad E 

Construcción del Nuevo SONET OC-n  

Fibra Existente DS-3 565 Mbps 



g c]n `?eL£�p$eLQ nLc]nLa4a \ a g�`Lp$V a g�f c U nLaTn eLg�WS`LVMUSQ[QS¢T^_eLVX` n e?V aTd `LQSeLgJE c QSfT\]USZJeLQ n `
fT`Lg<p$`
EFW a p$VX`LQSeLg n emp$VXhI� c fT`mZ n eLQSg c]nLaTn eLg n emUSg<U a V c `
:

K�: � : �m	K�: � : �m	K�: � : �m	K�: � : �m	6e n4n ee n4n ee n4n ee n4n e a f�fTeSgI`a f�fTeSgI`a f�fTeSgI`a f�fTeSgI`[�
��������
��������
��������
�������

 
 � a ^ a ZJ`LVXz a[n e n eLg a VXVX`L\]\]`Lg n e¸�
���2���´WS`LV;W a VXp$e n e¸\]`LgiWSVX`LlSeLe n `LVXeLg
n e@g<eSVXl c f c `
E�eLg<WSeLf c]a \]^_eLQSp$e@\]`Lg�WSV c ^�eLVX`Lg9E�QS`@eL^_WSe dIaT}La Q�fT`L^�`@VXe n eLg n e
\ a VXR aËnLc g<p a QSf c]a E4VXe n eLgíVXeLR c `LQ a \]eLgí`ÑVXe n eLg n eÑf c VXfTU c p$`Lg9E eSg<WSeLf c]a \]^_eLQSp$e
fTU a Q n `�g<e�p�V a p ain e a Q c \]\]`Lg �!���2���k:[� a ^ a ZJ`LVXz ain e n eLg a VXVX`L\]\]`Lg �7eL^_WSV a QS`Lg
n e[�!���2���¶eLg<p aT}La QmeLQmeL\!fT`LV aTdI~ Q n e[\ a g�hIVXe a g{^_eLp$VX`LWS`L\ c p a Q a g�fTsTQSp$V c f a g9E�Z
\]`Lg a Q c \]\r`Lg n eLg n eBeL\�WSV c QSf c W c `
:�� a?c QSp$eLQSf cr~ Q¸eLV a?a WSVX`JlSeLfTY a Vk\r`Jg } eLQSeL� c f c `Lg
eLQ�RLeLQSeLV a \ n e��!���2�
�kE!Z¥\]`Lg } eLQSeL� c f c `Lg n e�\]`Lg a Q c \]\]`Lg�eLQ�W a VXp c fTUS\ a V<E!eLQ�\ a

VXe n�n e a fTfTeLg<`
:¯� a VXe n�n e a fTfTeLg<`�VXeL¢�QSe�eL\4p$VXhI� c fT` n e�USQªQS¢T^_eLVX` n e
U }Lc f a f c `LQSeLg n eBfT\ c eLQSp�eLg9E9f aTnLa USQ a fT`LQ¸gqeLV1l c f c `LgmZÉVXeL|SU c g c p$`Lg nLc g<p c QSp c lS`Lg9E9Z
\]\]eLl a eL\Np$VXhI� c fT` a \]`Lg�QS` n `Lg n e�âJ½bÔ&¼$×¡ðbÀLº n eL\NWSVX`LlSeLe n `LV n e�gqeSVXl c f c `�eLQ�\ a g
`L� c f c Q a g n e¥g<eLVXl c]n `LV<:.' c g<p ~ V c f a ^_eLQSp$e
E0\ a VXe n¥n e a fTfTeLg<`¥Y a g c]n `¥\ a �&USeLQSp$e
n em\ a ^ a ZJ`LVXz a�n emWSVX` } \]eL^ a g_fT`LQ c QSp$eLVXVXUSWSf c `LQSeLg n emg<eLVXl c f c `
:

- `LVM\]`?p a QSp&`
E��!���2����Y a fTe?^_USfTYS`?g<eLQSp c]n `?eLQ[\ a VXe n?n e a fTfTeLg<`
:i��g<p$`
eLg�eLg<WSeLf c]a \]^_eLQSp�e.f c eLVXp$`.fTU a Q n `.\ a QSUSeLl a � c]} V a eLgqp a g c eLQ n ` c QSg<p a \ aTnLa ZJ%�`
\ a g�VXUSp a g�eL£ c g<p$eLQSp$eLg�g<e.eLg<p$hIQ�f a QSg a Q n `.eJQ�p$sTVX^ c QS`Lg n e a QSfFYS` n e }La Q nLa :
�!���2���àWSVX`LlSeLeLVXhvUSQª^_e nLc `�QS`�g<`L\]`�W a V a g<`LWS`LVXp a VPf a W a f c]nLaFn eLg n e�VXe n

QSUSeLl a eLQvp$sTVX^ c QS`Lg n e�WSVX`Lp$eLfTf c]~ QvZ@^ a QSeLy]`
E�g c QS`�p a ^ }Lc sTQ�W a V a g<`LWL`LVXp a V
g<eLVXl c f c `Lg²QSUSeLlS`Lg��rWS`LV�eLy]eL^_WS\]`
ENl c]n eL`L ¡:Ë' a Zvp$VXeLg²eLg<f�eLQ a V c `Lg²WSV c QSf c W a \]eLg
W a V a \ a g{VXe n eLg n e a fTfTeLg<`m�!���2���k:��7` n `Lg_g<`LQ c \]USg<p$V aTn `Lg_eLQi\ a � c RLUSV a �9�6:
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��Q�USQ a g c ^_WS\]e�fT`LQS� c RLUSV a f c]~ Q n e�WSUSQSp$` a W�USQSp$`
E!eLQ�\]USR a V n e�USg a V{USQ
lSz]QSfTUS\]` n e�R a Q a QSf c]a eLQ?W a VXeLg W a V ainLa V�g<eLVXl c f c `��N�!��fT`LQSp$eLQ c eLQ n `�g c g<p$eL^ a g
���0�ME�g<eÂWSUSe n eÂUSg a V²�!���2���k:·��g<p a g c p$U a f c]~ QªeLg@^_`Lg<p$V aTnLa eLQª\ a W a VXp$e
g<USWSeLV c `LV n e�\ a � c RLUSV a �9�6:A��\
�7�Ñ�!���2���ÙW�USe n e�g<`LWS`LVXp a V;eL\
g c g<p�eL^ a ���0�/Z
a USQÚp c eLQSeÚ^_USfTYS` a QSfTYS` n e }La Q nLa \ c]} VXe´W a V a g<`LWL`LVXp a V¥QSUSeLlS`Lgvg<eLVXl c f c `Lg
fT`L^_`meL\
l c]n eL` n eL\ a U nLc ` n emUSQip$eL\]eLl c g<`LV<:

� a \]e�\ a WSeLQ a g<e � a \ a V;|SUSe�QS`�g<e�WSUSe n e a g<US^ c V�|SUSe�eL\bUSg<U a V c `�p$sFfTQ c fT`
g<`L� c g<p c f aTn `
E¸fT`L^_`ÃeLQú\]`Lg÷eLg<p$U nLc `Lg n eú�7�kE¸VXeLg c]nLa QúeLQ a ^ }Lc eLQSp$eLg n e
p$`Lp a \]^_eLQSp$eAQSeLRL`Lf c `Lg Z d `LQ a g4fT`L^_eLVXf c]a \]eLg9:A�4USfTY a g4fT`L^_USQ c]nLaTn eLg4WSeLVX^ c p�eLQ

Nodo de Switcheo 
Del HUB 

Switch 

SONET 
DCS 

Area de  
Servicio Carrier 

 

SONET 
TM 

DLC 

TV 
STUDIO 

Usuarios 

SONET 
ADM 

SONET 
Hub 

OC-n 
CPE 

DS-I/DS3 

DS-I/DS3 

TI Mux 

PBX 

HUB para la consolidación 
del  Servicio 

CPE existente 
Cable TV 
Headend 

SONET 
Terminal 
 Nodo de 
switcheo Microwave 

FOTS 
Video 
Codec 

T-3 Carrie r 

Gran 
Capacidad OC-n 
 

Líneas arrendadas 



USQvg c g<p$eL^ a.n e d `LQ a g n e § a \]p a p$eLfTQS`L\]`LRLz a ¨²|SUSe�WSeLVX^ c p$e a p a \�eLgPQSeLRL`Lf c `Lg
`LWSeLV a V.fTeLVXf a ` c QSfT\rUSg<` n eLQSp$VX` n eµhIV1e a g n eµ`Lp$V a �&`LVX^ a WSV c QSf c W a \]^_eLQSp$e
VXeLg c]n eLQSf c]a \]eLg9:û��Q a \]RLUSQ a gªhIVXe a g n eL\?W a z]g9E_USV }La Q c]dIa f c `LQSeLg n e±f a g a gªZ
W a VX|SUSeLgµ`L� c f c Q a eLg<p$hIQÑfT`L\]`Lf aTnLa g a±c QSp$eLVXl a \]`Lgµp a Q�fT`LVXp$`LgË|LUSe�\ a \]z]QSe a
nLc l c g<`LV c]a eLQSp$VXeÚeL\]\]`LgveLgvRLeLQSeLV a \]^�eLQSp$e�Q�`�^_hIgv|SUSe�USQ a fTeSVXf a :à�!���2�
�
`L�&VXeLfTeÛUSQ a �&`LVX^ a ^�USZ } USeLQ a�n e a \]f a Q dIa V a�a ^ } `LgBp c WS`Lg n e¥fT\ c eLQSp$eLg9E a USQ
fT`LQ nLc �&eLVXeLQSp$eSg�QSeLfTeLg c]nLaTn eLg n e?g<eLVXl c f c `
E�eSQ[USQ a �&`LVX^ a eLg<f a \ aT} \]e?Z�eL�$eLfTp c l a

fT`LQiVXeL\ a f c]~ Q a fT`Lg<p&`
:

��p$VX`´p c WS` n e a VXVXeLRL\]` n e a fTfTeLg<`´eLg/^_`Lg<p$V aTn `´eLQÙ\ a W a VXp$e c QS�&eLV c `LV
n eLVXeLfTY a eLQ�\ a � c RLUSV a �9�6:���Q�p a \ a WS\ c f a f c]~ Q n e²ð
�ëõÉ`������BE!�!���2���ÂWSUSe n e
p$V a QSg<WS`LVXp a V{eL\Np$VXhI� c fT` n eL\NQS` n ` n evâ9½bÔ&¼$×¡ðbÀLº a USQ��7�ÊeLQ�USQ a U }Lc f a f c]~ Q n e
fT\ c eLQSp$e[p$eLQ c eLQ n `[USQ?ð
�ëõi�!���2���k:4��\0�����ÑWS` n VXz a nLa V2g<eLVXl c f c ` a \]`Lg����N� � Z
���N�F�óeS£ c g<p$eLQSp�eLgùeSQÁeL\Âf a ^ c QS`
EvY aT}Lc \ c p$hIQ n `L\]`LgùW a V a¶a WSVx`LlSeLfTY a Vú\ a g
f a W a f c]nLaTn eLg n em^ a QSeSy]`
EFfT`LQS� c]aT}Lc \ c]nLaTn Z?\ a g }La y a g{eLg<f a \ a g n emeLVXV1`LV n e }La y]`Lg
}Lc p$g n em�
���2���k:

- `LV4g<USWSUSeLg<p$`
E
\ a lSeLQLp a�n eÛg<eLVXl c f c `LgBQSUSeLlS`Lg n eÛ�k�b×¡¾T¿X¿XÔ&ÀI¿��µWL` n VXz a

fT`LQSp c QSU a V@fT`L^_` a QSp&eLg9E n hIQ n `L\]eLg a \]`LgËfT\ c eLQSp$eLgíg<eLVXl c f c `LgíZ�p$eLfTQS`L\]`LRJz a

fT`LQS`Lf c]n `Lg4Z¸p a ^ }Lc sTQ�WSeLVX^ c p c eLQ n ` a eLg<p$`Lg fT\ c eLQSp$eLg4fT`L^_WSV a V;eL|SU c WS`A� c Q a \ n e
�k�b×¡¾T¿X¿XÔ&ÀI¿7� a�}La y]`mWLVXeLf c `
:

��\�ð
�ëõ¥�!���2���µ`L�&V1eLfTeÛUSQ¥^_e nSc ` n e²fT`LQSg<`L\ c]nLa V4g<eLVXl c f c `LgBg<eLW a V aTn `Lg
eLQÑUSQ a ^ a QSeLV a eS�&eSfTp c l a eLQÑfTU a QSp$` a fT`Lg<p$`
: ��\�ð
�ëõ³WSUSe n e�g<`LWS`LVXp a V
fTU a \]|SU c eLVËfT\ c eLQSp$eàf�`LQÅ�!���2��� ���M�FQú� - �7E a USQS|SUSe c Q c f c]a \]^_eLQSp$eÅeLg<p$`Lg
WSUSe n eLQíeLg<p a V nLc g<WSeLV1g<`Lg9:Á��p$VX`Lg����N� � ZË���N�F�±WSUSe n eLQíg<eLV�g<`LWS`LVXp aTn `Lg
p a ^ }Lc sTQbE�fT`LQ�� - ��eL£ c g<p$eLQSp$e
E�|SU�e.eLg�g c eS^_WSVXe a p$V a fTp c lS`.W a V a \]`Lg�fT\ c eLQSp$eLg9:



��g<p$`LgÅfT\ c eLQSp$eLgÅQ c g c |SU c eLV a QS`Lp a Q·\ a \]\reLR aTnLaÍn e·�!���2��� a USQ·hIVXe a :
"0c Q a \]^_eLQSp$e
EbeL\�eL£ c g<p�eSQSp$e - (Nu´`¥^_US\]p c p$V a QSgq^ c g<`LV �k� � n e¥USQ¥fT\ c eLQSp$e²WSU�e n e
g<eLV_g<`LWS`LVXp aTn `�WS`LV{^_e nLc ` n e�\]z]QSe a g?VXeLQSp aTnLa g?`LV nLc Q a V c]a g9E
fT`L^_` a QSp$eLg9E
WSeLVX`
p$V a QSg<^ c p c]n `�eLQÉ�!���2���k:Û�0`Lg?�����ÏWS` n VXz a QÉUS\]p c ^ aTnLa ^_eLQSp�e�g<eLV�fT`LQSeLfTp aTn `Lg
eLQiUSQi\]`L`LWi���M�FQifTeLVxV aTn `mW a V a fTVXe a V�USQ a Q c \]\]`m�!���2���k:

- `LV=¢T\]p c ^_`
E_WSeLVX` n eËQ c QSRLUSQ a �&`LVX^ a ^_eSQS`Lg9E_`Lp$VX`±p c WS` n e a fTfTeLg<`
�!���2���ªeLg�^_`Lg<p$V aTn `�eLQ�\ a W a VXp$e c QS�&eLV c `LV c]d |SU c eLV nLa¸n e�\ a � c RLUSV a �9�6:���|SUSz&E
USQÙl c QSfTUS\]`´�!���2��� n e´f a W a f c]nLaTn ^ a g a \]p a �r|SU c]d h�USQÙ���2�F�J�J ?WSUSe n e´g<eLV
USg aTn `¥W a V a fF`LQSeLfTp a Vxg<e a `Lp$VX`¥QL` n ` n e¥g 1;c p$fTYSe aTn `¥�!���2���kE0WSeLVX`¥fT`LQ�USQ a

�&USQSf c]~ Q nLc �&eLV1eLQSp$e
:Ï��g<p$e´QS` n `´WL` n VXz a p$eJQSeLV a fTfTeLg<` a USQ a Vxe n fTeL\]US\ a V�`
^ c fTVX`L`LQ nLa g_e c QSg<p a \ a f c `LQSeLg " ���7�¸eL£ c g<p$eLQ�p$eLg9:

�4hIg c QSp$V c R a QSp$eL^_eLQSp$e
E0eLg<WSeLf c]a \]^_eLQSp$e²eLQ¥\ a eLV aÉn e²QS`
�FVXeLRLUS\ a f c]~ Q n e
g<eLVXl c f c `�\]`Lf a \�E
eLg<p$e�QS` n `�WS` n VXz a �&USQSf c `LQ a V{fT`L^_`�eL\)WSUSQSp$` n e�eLQSp$V aTnLa W a V a

USQ a f aT} e dIa?n eBp$eL\]eLl c g c]~ Q¸WS`LV�f aT} \]e£�bWS`LV�\r`Bp a QSp$`
E��!���2���ÚWSVX`LlLeLeLVXz a \ a VXe n
n e nLc g<p$V c�} USf c]~ QÛW a V a g<e � a \]eLg n ePl c]n eL` n eÛp$eL\]eLl c g c]~ QÛWS`LVif aT} \]e
:´��g nLc �&z]f c \
c ^ a R c Q a V[fTU a \]|SU c eLV[`Sp$V a p$eLfTQS`L\]`LRLz a²aTn eL^_hIg n e��
���2���Îy]USR a Q n ` }Lc eLQPeLg<p�e
VX`L\ c QSp$eLRLV aTn `
:

K�: � : �m�K�: � : �m�K�: � : �m�K�: � : �m��V1VXe�RL\�`Lg n e a f�f�eSgq`V1VXe�RL\�`Lg n e a f�f�eSgq`V1VXe�RL\�`Lg n e a f�f�eSgq`V1VXe�RL\�`Lg n e a f�f�eSgq`[������������������������������������

� a g<eLfTf c]~ Q a QSp$eLV c `LV�WSVXeLg<eLQSp ~ USQ a fTeLWSp aT} \]e a VXVXeLRL\]` n e a \]p$eLVXQ a p c l a g
n e a fTfTeLg<`�W a V a �!�������k:���g<p$`�QS` c ^_WS\ c f a E6g c QPeL^ }La VXRL`
E6|SUSe�g<e�QSeLfTeLg c p�e



USg a V?p$` n `Lg¥\]`Lg¥p c WS`Lg9E)`/|SUSe a \]RLUSQS`Lg n e.eS\]\]`Lg¥g<e/lS`L\]lSeLVXhIQ.fT`L^_USQSeLg9:���g<z
|SUSeµeLg<p$eíWSUSe n eµg<eSV�USQ } USeLQ�^_`L^_eLQSp$`íW a V aªn eLp a \]\ a V.eL£ a fTp a ^_eLQSp$eµ|SU�e
a VXVXeLRL\]`Lg n e a fTfTeLg<`m�0���2���=g<eLVXhIQil c g<p$`Lg_^ a g_RLeLQSeLV a \]^_eLQSp$e
:

�N`L^_`�g<e�WSU�e n evlSeLVAeLQv\ a gqeLfTf c]~ Q a QSp$eLV c `LV<E��!���2����p c eLQSev^�USfTYS`Lg
a VXVXeLRL\]`Lg n e a fTfTeLg<`ÛWS`Lg c]} \]eLg9:@�íWSeLg a V n eÛeLg<`
E
�!���2���µgqeLVXh�^ a ZJ`LVX^_eLQSp$e
USg aTn `µeLQí\ a V1e nín e a fTfTeLg<`µeLQíUSQ a ^ a QSeLV a VXeL\ a p c l a ^_eLQSp$e�VXUSp c Q a V c]a E a \
^_eLQS`Lg a \ c Q c f c `
:��!���2���µg<eLVXh�USg aTn `ÛZ a g<eLhAW a V a�nLa V4gqeLVXl c f c ` a 	��µ���0�
eL£ c g<p$eLQSp�eLgÉW a V a WSVX`LlSeLeLVigqeLVXl c f c ` a \]`LgÉU�g<U a V c `Lg - ���7�NE�`PW a V a WSVX`LlSeLeLV a

\]`Lg¸���N� � ZÛ�;�T�6Ebp$` n `Lg n eLQSp$VX` n e¥USQ¥�)�
��:v��g<p$`²eLg c \]USg<p$V aTn ` c Q¥\ a � c RLUSV a

�9�6:
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�2`¸p$` n `Lgi\]`Lgig c p c `LgieLQAUSQAhIVXe a[n e¸gqeLVXl c f c `¸WSUSe n eLQAg<eLV nLc VXeLfTp a ^_eLQSp$e
a \]f a Q dIaT} \]eLg n eLg n e�U�Q�g<eLVXl c]n `LV²eLQÚUSQ a `L� c f c Q aÙn eLp$eLV1^ c Q aTnLa :Í�3QSfT\]USg<`ª\ a

� c]} V a �
���2���@p c eLQSe�\ c ^ c p a f c `LQSeLg n e nLc g<p a Q�f c]a :?��Q?eLg<p$e�f a g<`
ES�!���2���@WSUSe n e
g<eLVíUSg aTn `úeLQúUSQ a fT`LQS� c RLUSV a f c]~ Qú����� nLc VXeLfTp a E } `Lp a Q n `Ã` a RLVXeLR a Q n `
f a Q a \]eLg´���N�FH6E����N� � E�` c QSfT\]USg<`í���N�F�íeLQ�\]`Lg´g c p c `Lg�ð
�ëõªeSQ�eL\if a ^ c QS`
:
��g<p$`Lg �����ÑVXeL^_`Lp$`Lg4eLQ a ^ }Lc eLQSp�eLg nLc � c f c \]eSg WSUSe n eLQ?eLlSeLQSp$U a \]^�eSQSp$e�f c VXfTUS\ a V
n emVXeLRLVXeLg<` a \
g<eLVXl c]n `LV n emUSQ a `L� c f c Q a W a V a �&`LVX^ a V�USQ a Q c \]\]`m�0���2���k:

�2Q.g c ^_WS\]evð
�ëõ��!�������³WSUSe n e n eLg<WSVXeLQ n eLVXg<e a l a V c `Lg a VXVXeLRL\r`Lg¥�7�
�!���2���kE�p$z]W c f a ^_eLQSp$eÎeLQÎW a Vx|SUSeLg�`L� c f c Q a `³g<eLVXl c V a RLV a Q n eLg�hIVXe a g n e
l c l c eLQ nLa g9ET`Lp$V a lSe dk} `Lp a Q n `[f a Q a \]eLg_���N�FQ4eLQieL\
f a ^ c QS`
:

K�: � : �m�K�: � : �m�K�: � : �m�K�: � : �m�7Q c \]\�`LgQ c \]\�`LgQ c \]\�`LgQ c \]\�`Lg_�
�����
��
�����
��
�����
��
�����
�=WSV c l a�n `LgWSV c l a�n `LgWSV c l a�n `LgWSV c l a�n `Lg

�2`[eLg{g<`L\]`[W a V a g<eLVXl c f c `Lg n e[VXe n WS¢ } \ c f a WS`LV2\]`?|SUSe[\]`Lg{WSVX`LlSeJe n `LVXeSg
n eÑg<eLVXl c f c `ÑeLg<p$hIQ³`LfTUSW aTn `Lg n eLg<WS\]eLR a Q n ` a Q c \]\r`Lgí�!���2���ìeLQ³VXe n eLg n e
a fTfTeLg<`
Emg c g<p$eL^ a g n eÄf c VXfTU c p$`Lg±ZÐg c ^ c \ a VXeLg9: � aTnLa g±\ a g±f c VxfTUSQSg<p a QSf c]a g
fT`LVXVXeLfTp a g9EmeLg±p a ^ }Lc sTQ÷WS`Lg c]} \]eÄeLQSfT`LQSp$V a VÚeLy]eL^_WS\]`Lg n e c QS�&V a eLg<p$VXUSfTp$USV a g
�!���2���=p$`Lp a \]^_eLQSp$emW�V c l aTnLa g9E n e nLc f aTnLa g a USQifT\ c eLQSp$emRLV a Q n e
:

� a g<eLQSf c \]\ a V aTdq~ Q[eLg |SUSe?USQ[QS¢T^_eLVX`?fTVXeLf c eLQSp$e n e?USgqU a V c `Lg9E a g<zbfT`L^_`
a WS\ c f a f c `LQSeLgÁp$V aTnLc f c `LQ a \]eLg �rWS`LVÌeLy]eL^_WS\r`
EÚp$V a QSg<�&eLVXeLQSf c]a g n e a VXfTY c lS`Lg
RLV a Q n eLg< �ZµQSeLfTeLg c�nLa�n eLg´QSU�eLl a gË�rWS`LV�eLy]eL^_WS\]`
E�l c]n eL`LfT`LQS�&eLVXeSQSf c]a  ¡E�eLg<p$hIQ
�&`LV dIa Q n ` a ^_USfTY a g.`LVXR a Q c]dIa f c `LQSeLg a \]\]eLl a V a \�\ c ^ c p$e@eL\ a QSfFYS` n e }La Q nLa



USp c \ c]dIaTn `±WS`LV=g<USgªVXe n eLg9:û��\]p$eLVXQ a p c l a gªW a V a \]z]QSe a gÂWSV c l aTnLa gÂeL£ c g<p$eLQSp�eSg
fT`L^_`Ñ���7� Z�\]`LgË»&¿X¾TÓ?ÀÂ¿<ÀIÝ]¾TÈÎeLg<p$hIQ nSc g<WS`LQ c]} \]eLg9: - eLVX`Ñg<eLV c]a f a VX`ÑZ
VXeL|SUSeLV c VXz a ^_USfTYS`/p c eS^_WS`/W a V a USQ a `LVXR a Q c]dIa f c]~ Q.f a ^ }Lc]a V n e.USQ a ^ }Lc eLQSp$e
� a ^ c \ c]a V n eÚ\]z]QSe a WSV c l aTnLa eLg<WSeLf c]a \]^_eLQSp$e´fTU a Q n `Ú\ a g=g<`L\]USf c `LQLeLg n eÚ\]z]QSe a

WSV c l aTnLa Y a Qig c]n `m\ a VxeLRL\ a ^_hIg_|SUSem\ a eL£�fTeLWSf c]~ Qb:

� a `L�&eLVXp a�n eÛ���7�ÅZ.»&¿X¾TÓ?ÀA¿<ÀIÝ]¾TÈçQS`Ûg<`JWS`LVXp a�a lSeLfTeLgBeL\ a QLfFYS` n e
}La Q nLa¸n e a fTfTeLg<`�|SUSe�g<e�QSeLfTeLg c p a �rWS`LV{eLy]eL^_WS\]`��9K²� } WSg< �W a V a ^_eLy]`LV a V{eL\
VXeLQ nLc ^ c eLQSp$` n eÙUSQ a=a WS\ c f a f c]~ Q a USQÙWSVXeLf c `ÙV aTd `LQ aT} \]e n e a fTfFeLg<`
:Ð���7�
p$z]W c f a ^_eLQSp$eAQS`AeLg<p ainLc g<WS`LQ c]} \]eAeLQ?\ a � c]} V a �!���2���kELQ c p a ^_WS`LfT`�\]`AeLg<p$hIQ�\]`Lg
»&¿X¾TÓ?À�¿qÀIÝ]¾TÈb:í�N`LQSp$V a V c]a ^_eLQSp$e
E��!���2���ÎeLg�WSUSV a Z=g c ^_WS\]eL^_eLQ�p$e.\]`/|SUSe/g<e
VXeL� c eLV1e a ^_hIg a QSfTYS` n e }La Q nLa :

���&VXeLfTe[USQ a fT\ a V a lSz a4n e[^ c RLV a f c]~ Q[W a V a4a QSfTYS` n e }La Q nLa ^_hIg{RSV a Q n e
fT`LQP�!���2���kE�eLg�V1eL\ a p c l a ^_eLQSp$eP�&hIf c \�Z }La V a p$` c V n eP���2�F�Ú� � K9K�: K6G�� } WS`LV
g<eLRLUSQ n `L  a ���M� � G?�r��G9G9: H9�?� } WS`LV�g<eLRLUSQ n `L Ne c QSfT\]USg<` a ���M�F�9����G<�?� } WS`LV
g<eLRLUSQ n `L ¡:

��g<p a � a f c \ c]nLaTnAn eA^ c RSV a f c]~ Q a RLV a Q n eLgilSeL\�`Lf c]nLaTn eLgi^_`Ll c]~[a \ a  4Ô]Ý]Ý&ÀI¿
�N¿<À
½bÔ]ÇSÞvæNºIÓ�ïb¾TÇSÈ�äSÀ8 4Ô]Ýx½b¾+�ëåbÀLÀ aBn eLg<WS\�eLR a V�USQ aBc QS�&V a eLg<p$VXUSf�p$USV a WSV c l aTnLa
n e a Q c \]\]`Lg/�!���2���ÊW a V a g<USg/QSeLfTeLg c]nLaTn eLg n e´VXe n :7 4Ô]Ý]Ý&ÀI¿BeLg.\ a g<eLRLUSQ nLa

WS\ a QSp a ^_hIg?RLV a Q n e n eÉWSVX`LfTeLg a ^ c eLQSp$` n e } e }Lc�nLa g[eLQB\]`Lg[��g<p aTn `Lg[�2Q c]n `Lg[Z
\ a p$eLVXfTeLV a ^_hIg�RLV a Q n eËeLQµeL\[^�USQ n `ËfT`LQµUSQ a WSVX` n USfTf c]~ Q a QSU a \ n eË�JK
^ c \]\]`LQSeLg n e }La VXV c \�eLgB�reLg<p$`¸Y a fTe¸USQ a f a QSp c]nLaTn¸n e � �6: K }Lc \]\]`LQSeLg n e¸l a g<`Lg n e
� G²`LQ dIa g< ¡:µ��\M^_`Ll c ^ c eLQSp$` a USQ a Q c \]\]`=�
���2��� n e a \ a ^ } VXe n e=fT` } VXe/�&U�e
c QSf c p aTn `ÏWS`LVÂUSQ a QLeLfTeLg c]nLaTnÊn eÏ^_hIg a QSfTYS` n e }La Q nLa W a V a÷a fT`L^_` nLa V



USg<U a V c `Lg aTnLc f c `LQ a \]eLg=Z a WS\ c f a f c `LQSeLg=QSUSeLl a g9E�Z�WS`LV�\ a QSeLfTeLg c]nLaTnÚn e´USQ a

fT`LQS� c]aT} \]e WSVXeLlSeLQSf c]~ Q n e n eLg a g<p$V1eLg9: � a WS\ a QSp a Y a eLg�p aTn ` USg a Q n `
p$V a QSg<WS`LVXp$emfTeLQSp$V a \!W a V a g<USgAâ9½bÔ&¼$×¡ðbâ n e?»&¿X¾TÓ?Àk¿<ÀIÝ]¾TÈb:

 4Ô]Ý]Ý&ÀI¿2USg a \ a VXe n�n e a Q c \]\]`��!���2���@eLQ?g<UÛ×¡¾TÓ�ï/�Sâ n e¡ 4Ô]Ýx½b¾+�ëåbÀLÀ�W a V a

p$` nLa gË\ a g a WS\ c f a f c `LQLeLg n e nLa p$`Lg nLc]a V c `LgËZ a WS\ c f a f c `LQSeLg n e÷lS` d : � a g
a WS\ c f a f c `LQSeLg n e nLa p$`Lg c QSfT\]USZJeLQ�WS\ a Q c \]\ a E)fFUSeLQSp a g�WS`LV[fT` } V a V[Z=WS`LV[W a R a V<E
a g<z
fT`L^_`[^_hIg a WS\ c f a f c `LQSeLg_`LV c eLQSp aTnLa g a QSeJRL`Lf c `Lg{fT`L^_`mfF`LQSp$VX`L\reLg c QSp$eLVXQS`Lg9E
YS`LV a V c `Lg n emWSVx` n USfTf c]~ QbETZ[eLQSlSz]`Lg9:

��\ a Q c \]\]`Ú�!���2��� n e$ 4Ô]Ý]Ý&ÀI¿Ép c eLQSeÚp$` n `Lg=\]`Lg } eLQSeL� c f c `Lg=USg<U a \�eLg n e
�!���2��� a USQS|SUSe¸eL\ a Q c \]\]`BeLg<p a?n e nLc f aTn ` a  4Ô]Ý]Ý&ÀI¿IE9p c eLQSeLQ a fTfTeLg<` a ^_¢T\]p c WS\]eLg
`L� c f c Q a g¯�3u�� W a V a ^ a g¯WSVX`Lp$eLfTf c]~ Q fT`JQSp$V a¶n eLg a g<p$VXeLg¯W a V a g<eLVXl c f c `Lg
â9½bÔ&¼$×¡ðbÀI¾
äLºLâI:?�N`L^_`�^_USfTY a g `LVXR a Q c]dIa f c `LQLeLg9ES\ a fT`L^_USQ c f a f c]~ Q?eLg l c p a \bW a V a

\ a fT`L^_W a � z a :Î� a f a z nLa�n eL\�g c g<p�eL^ a QS`veSgÛQSeLfTeLg a V c]a ^_eLQSp�ev� a p a \&E�WSeLVX`v\ a

WSsTV nLc]nLa�n e nLa p$`Lg_`m� a \]\ a g_\ a VxR a g_WSUSe n eLQig<eLV�eLQS`LVX^_eL^_eLQSp�emfT`Lg<p$`Lg a g9:

��p$VX` } USeLQ a g<WSeLfTp$` n em�!���2���=eLg_\ a USQ c]~ QieLQSp$VXem�!���2���=Z[���7�B:
�NU a Q n `µ\]\]eLRLUSeµeL\m^�`L^_eLQSp$`µeLQí|SUSe  4Ô]Ý]Ý&ÀI¿P^ c RLVXe a ���7�BEk|SUSeµ\ a

fT`L^_W a � z a eLg<p c ^ a WSUSe n eíW a g a V�eLQ a \]VXe n e n `LV n eíp$VXeLg a � `Lg9E�eL\ifT`Lg<p$` n e
a fTp$U a \ c]dIa VkeLQ¸�!���2���Úg<eLVXh4VXeL\ a p c l a ^_eLQSp$e }La V a p$`
:��!���2���ÚQS`BeLg<p a \ c ^ c p aTn `
WS`LViQ c QSRLUSQ a VXeLg<p$V c fTf c]~ Q n e a QSfTYS` n e }La Q nLa :´� a gÉ`LWSf c `LQSeLg n ePp$eLfTQS`L\]`LRLz a

QS`øQSeLfTeLg c p a Q¶^_hIgÌg<eLVÊeLl a \]U aTnLa g eLQìp$sTVX^ c QS`Lg n e a QSfTYS` n e }La Q nLa
nLc g<WS`LQ c]} \]e
:



�!���2��� eLg÷US\]p c ^ aTnLa ^_eLQSp$eÅ^ a g }La V a p$`Å|SUSeÅ`Lp$V a g a VX|SU c p$eLfTp$USV a g9:
�4USfTYS`Lg[USg<U a V c `Lg[WSUSe n eLQBV1eLfTUSWSeLV a V�fTU a \]|SU c eLV a�n eÉ\]`Lg[fT`Lg<p$`Lg[V1eL\ a f c `LQ aTn `Lg
a USQ a[a fTp$U a \ c]dIa f c]~ QA�
���2���´WS`LV�^�e nLc ` n e a YS`LVXVX`Lg n e¸VXe n p$`Lp a \]eLgieLQ�p$VXeLg a

f c QSfT` a � `Lg�:Ë�0`Lg²USg<U a V c `Lg²fT`LQ/p$VXhI� c fT` n e nLa p$`Lg²eL£�p$V1eL^ aTnLa ^�eLQSp$e=WSeLg aTn `
WSUSe n eLQ�fT`L^_W a V a V{�&hIf c \]^_eLQSp$e�eL\�fT`Lg<p$`¥WS`LV4Ó?ÀIÞL¾TõLÔ&¼6W a V a \ a gAVXe n eLg��!���2���
fT`LQ¥fT`Lg<p$`Lg n e²fT` } VXeb:v� a � c]} V a eLg¸V1e a \]^_eSQSp$e²^_hIg }La V a p a |SUSe�eL\�fT` } VXe¥eLQ
^_USfTYS`Lg_f a g<`Lg9:

ü�Ó?ÀI¿XÔ&¼�ÀL×¡ð!E{|SUSeÎg<USWS\reÎeL\ a Q c \]\]`
E n eLlSUSeL\]lSeÎUSQ a WS`LVXf c]~ Q n eL\�fT`Lg<p$`
^_eLQSg<U a \ n eAf a z nLamn eL\
g c g<p$eL^ a ^_hIg4RLV a Q n e�|SUSeAUSQ�^ c QSUSp$`AW a V a eLg a g<eLfTf c]~ Q
n eL\ a Q c \]\]`
:

K�: � : � H "K�: � : � H "K�: � : � H "K�: � : � H "
c�} V ac�} V ac�} V ac�} V a ������������������������������������=eSQeSQeSQeSQ a f�f c]~ Qa f�f c]~ Qa f�f c]~ Qa f�f c]~ Q

 
 ��e } eLVXz a g<eLV�` } l c ` a eLg<p a g a \]p$USV a g/|SUSe´eL\ n eLg a VXVX`L\]\]`´�!���2�
�ÊeLg<p$h
z]QSp c ^ a ^_eLQSp$e a p aTn ` a \ a WSVXeLg<eLQSf c]a ` a USg<eLQSf c]a¥n e�� c]} V a¥aTn eLfTU a�nLa W a V a \ a g
g<e � a \]eLgÉ�!���2���k:´� a�} USeLQ a QS`Lp c f c]a eLgÉ|SU�ePY a Z�^_USfTY a � c�} V a�a \]VXe n e n `LV n e
\]`Lg[g c g<p$eL^ a g " ���7�N:�� a ^ a \ a QS`Lp c f c]a eLg[|LUSeÉeLQBWSV c ^�eLV�\]USR a V�eSg<p a � c]} V a eLg
a USQÚUSg aTnLa W a V a eL\{p&VXhI� c fT` " ���7�Ä�rZªRLeLQSeLV a \]^_eLQSp$e�\]\]eLl aTnLa@a g<UÚ^_hI£ c ^ a

f a W a f c]nLaTn´n e´p$` n `Lg.^_` n `Lg< ?Z´eLQÙgqeLRLUSQ n `´\]USR a V�eLg<p a � c]} V a ^_hIg a QSp c RLU a

WSUSe n e�QS`Pg<eLV a�n eLfTU aTnLa W a V a �!���2���k:Ú�!`Lg�p c WS`Lg�Z.fT`LQSg<p$VXUSfTf c]~ Q n eP� c]} V a

Y a QúeLlS`L\]USf c `LQ aTn ` a USQú^_hIg÷VXhIW c]nLa ^_eLQSp�eÃ|SUSeÃ\ a g÷lSeL\]`Lf c]nLaFn eLg÷�!���2�
�
a \]f a Q dIaT} \]eLg9: - `LVv\r`Îp a QSp$`
E{\ a ^ a ZJ`LVXz aµn e n eLg a VXVX`L\]\]`LgÂ�!���2���ùQSUSeLlS`Sg
VXeL|SU c eLVXeLQ�Q�USeLlS`Lg n eLg a VXVX`L\]\]`Lg n e÷� c�} V a : ��eLg<WSUSsTg n e�p$` n `÷\]`LgËWS\ a QSeLg
a RLVXeLg c lS`Lg n e n eLg a VXVX`L\]\]`?�!���2��� n e?\ a ^ a ZL`LVXz a4n e?WSVX`LlSeLe n `LVXeLg n e?g<eLVXl c f c `



WSUSe n e�\]\]eLl a V aÚa \]RLUSQS`Lg a fTVXeLeLVP|SUSe
E;p a V n e�`�p$eS^_WSV a QS`
E n e } eLVXz a Y aT} eSV
^ a |SU c Q a g_eL£�f a l aTn `LV a g } USg<f a Q n `meLQif aTnLa WSUS\]R aTnLa fTU aTn V aTnLa�n e[\]`Lg_��g<p aTn `Lg
�2Q c]n `Lg9:

��g<p$`ÉWSUSe n eÉW a g a V�eLlLeLQSp$U a \]^_eLQSp�e
: - `LV a YL`LV a E
Y a Z�l a V c]a g?�&`LVX^ a g n e
c QSg<p a \ a V²VXhIW c]nLa ^_eLQSp$eª\]`Lg�fF`LQ n USfTp$`Lg�ZÂf aT} \]eLg n eª� c]} V a QSeLfTeSg c p aTn `Lg�W a V a

g<eLVXl c f c `LgÊ�!���2��� eSQàUSQ a �&`LVX^ a ^_eLQS`Sg n eLg<`LV n eLQ a�nLa : ��g<p a g<eLfTf c]~ Q
^_USeLg<p$V a�} VXeLlSeS^_eLQSp$eÛ\ a gÉWSV c QSf c W a \]eLgÉf a V a fTp$eLVXz]g<p c f a g n e n `LgB^�sTp$` n `Lg9E�USQS`
W a V a fT`LVXV c eLQSp$eLg n e�� c]} V a gqU } p$eLV1VXhIQSe a ZÄUSQS`ÄW a V a fT`LVXV c eLQSp�eLg n e÷� c]} V a

g<U }La fTUShIp c f a EíZ \ a g `LVXR a Q c]dIa f c `JQSeLg VXeLg<WS`LQSg aT} \]eLg n e eLg<p a g p$sTfTQ c f a g
a l a Q dIaTnLa g n e c QSg<p a \ a f c]~ Q n emfT`LQ n USfTp$`Lg_Z[� c]} V a :

K�: � : � H�: �i§K�: � : � H�: �i§K�: � : � H�: �i§K�: � : � H�: �i§ �
¾�Ô]õ�Ý]¾8�SÀ ¿<â�
¾�Ô]õ�Ý]¾8�SÀ ¿<â�
¾�Ô]õ�Ý]¾8�SÀ ¿<â�
¾�Ô]õ�Ý]¾8�SÀ ¿<â1¨¨ ¨¨

 ��\!WSVX`LRLV a ^ a ��¾TÔ]õLÝ]¾G�LÀq¿<â�eLg{eL\!WSVX` n USfTp$` n em� - æNºIÇbâ<¼�¿&�S×T¼�Ô&ºIÇ�¹!ÀI¿JÖ+Ô&×TÀLâIE
USQ a USQ c]nLaTn�n e�QSeLRL`Lf c `Lg n e���½�ÀLâ<¼�æNºIÓ�Ó:�ëÇSÔ&×¡¾
¼�Ô&ºIÇbâ n e���eLQSlSeLV<:Û��\]\]`Lg�Y a Q
p$`L^ aTn `�eL\ a VXp$e n e c QSg<p a \ a V¥� c]} V a �!���2��� a QSUSeLl a g a \]p$USV a g9:à� - USg a U�Q
§ a V aTn `
�FV c eL\]¨ËZÊ^ a g n eÐUSQ a \]`LfT`L^_`Lp$`LV a W a V a fT`L\r`Lf a Vª\ a � c]} V a eLQÄ\]`Lg
fT`LQ n USfTp$`Lg a \r`�\ a VxRL` n e�\ a g \]z]QSe a g n e�p$VXeLQ a \]VXe n e n `LV n eL\bW a z]g9ES^ a ZJ`LVX^_eLQSp$e
eLQ/\ a g²\]z]QSe a g²�&sTVXVXe a g n eL\Mg<USV<�F`LeLgqp$e=Y a Q/eLQSfT`LQSp$V aTn `=|SUSe=g<USg²p c eLVXV a g²fT`LQ
W c g<p a g�W a V a � c]} V a �!���2���Äg<`LQ�USQ a �&USeLQSp$e�g c RLQ c � c f a QSp$e n e c QSRLVXeLg<`Lg�Z�E�eLQ
a \]RLUSQS`Lg�f a g<`Lg9ESWSVX` n USfTe?^ a g�R a Q a QSf c]a W a V a \ a fT`L^_W a � z a |SUSe?\ a eLg<p$VXUSfTp$USV a

VX` nLa QSp$em|SUSemfT`LVXVXemWS`JV�p$` nLa \ a \]z]QSe a :

��\ a VXVXeLRL\]` § ��¾TÔ]õLÝ]¾G�JÀI¿<âO¨ c QSg<p a \ a Y a g<p a `LfTYS`Ì^ c \]\ a g n eÍ� c]} V aún e
^_¢T\]p c WS\]eAYSe } V a WS`LV n z a ELeLQ�fT`LQ n USfTp$`Lgi|SUSeAUSg a Q�USQ a V aTn ` n e dIa QSy a ^_`LQSp aTn `



eLQ�\]`Lg�V c eL\]eSg9E!f a VXVX`Lg n e�fT`LQ n USfTp$`Lg9E!g<USWS\]eS^_eLQSp$` n e�� c]} V a E!Z n `Sg�lSeLYSz]fTUS\]`Lg9:
��\ a VXVXeLRL\]`/eL£�f a l a \ a²dIa QSy a E)fT`J\]`Lf a \]`Lg¥fF`LQ n USfTp$`Lg�Z/eL\�f aT} \]e n e.f a VXVXeLp$eLg
^_USZ¯RLV a Q n eLg9EÛZ¯eLQSp c eLVXV a p$` n `ùeLQ·USQ a `LWSeLV a f cr~ Q·g<U a lSe
: �7U } eLVXz a g
R a \]l a Q c]dIaTnLa g�g<`LQ�USg aFnLa g�W a V a¸aT}La VXf a V{\]`LgAWSUSeLQSp$eLg�fTU a Q n `�eL\ dëa QSy]e aTn `�QS`
eLgml c]aT} \]e
:���\6g c g<p$eL^ a?n eBfT`LQ n USfTp$`LgmeLg }La g<p a QSp$eBg<eLRLUSVX`
E9g c eLQ n `BeLQSp$eLVXV aTn `
a USQ a WSVX`L�&USQ nLc]nLaTn[n e[fTU a p$VX` a f c QSfT`?W c eLg9:m�2g a Q n `?\ a g�p c eLVXV a g n e?\ a g�\]z]QSe a g
n eL\!p$VXeLQbEFUSg<U a \]^�eLQSp$emfT`LQ a fTfTeLg<`?W a p$VXUS\]\ aTn `[Z a g<eLRLUSV aTn `[Z a eLQmeL\!\]USR a V2WS`LV
V aTd `LQSeLg n e³gqeLRLUSV c]nSaTn E�p a ^ }Lc sTQÎWSVX`Lp$eLRLeÎ\ a � c]} V aín eÎeL£�f a l a ^ c eLQSp$`Lg�QS`
c QSp$eLQSf c `LQ a \]eLg n eL\
fT`LQLp$V a p c g<p a :

��\7g c g<p$eL^ a�n eP� c�} V a WSUSe n ePg<eLV a y]USg<p a�n `PW a V a�aT} V c V dIa QSy a g�W a V a \]eL\ a g
g c QÚ^_`L\]eLg<p a V¥\ a gvWSV c ^_eLV a g9: "0c]} V a g=^_¢T\]p c WS\]eLg n e�l a V c `LgvWSVX`LlSeLe n `LVXeLg n e
g<eLVXl c f c `
E c QSfT\]USg<`mfF`L^_WSeLp c]n `LVXeLg9ETWSUSe n eLQig<eSV�^ a QSeLy aTnLa g_eLQi\ a ^ c g<^ a �&`LVX^ a :

K�: � : � H�:]Gk�K�: � : � H�:]Gk�K�: � : � H�:]Gk�K�: � : � H�:]Gk� aa aa �$\�`Sp c \]\ a�$\�`Sp c \]\ a�$\�`Sp c \]\ a�$\�`Sp c \]\ a ����©������©������©������©��

���k©7�Ëp c eLQSePUSQ a �&\]`Lp c \]\ a�n e § }La VXfT`Lg n eP� c�} V a ¨¸|SUSePfT`L\]`Lf a QPRLV a Q n eLg
f a QSp c]nLaTn eLg n e?� c]} V a �
���2���@g<U }La fTUShIp c f aic Q�p$eLVXQ a f c `LQ a \&ESWSV c QSf c W a \r^_eLQSp$e?W a V a

§ VXeLeL^_WS\ aTdIa VX¨ eL\�g c g<p$eS^ a[n e¸g a p$sT\ c p$e a fTp$U a \�^_eLQSp$eAeLQAUSg<`¸eLQA^�U�fTYS`Lgif a g�`Lg9:
�0`Lg?lSz]QSfTUS\]`Lg?�!���2����p$eLVXVXeLg<p$V1eLg?p c eLQ�eLQÉVXeSp$V a g<`Lg?^_USfTYS`�^_hIg }Sa y]`Lg?|SUSe�\]`Lg
g a p$sT\ c p$eLg9E a g<z
fF`L^_`mV aFnLc `Lg n emeLVXVX`LV n e }Lc p$g�^_hIg }La y]`Lg9:

� a � c]} V a �
���2����g<U }La fTUShIp c f a E�g c Q c ^_WS`LVXp a VM\]`Lg�Q c lSeL\]eLg n e?WSVX`Lp$eLfTf c]~ QbE
eLg a USQPg<US� c f c eLQSp�eL^_eSQSp$e�\ c RLeLV a W a V a ^_`JlLeLVXg<e�eLQP\ a `LV c \]\ a¥a \r`Lg�WSUSQSp$`Lg n e
p$eLVX^ c Q a f c]~ QÚfT`LQÚUSQ�WSeLVXg<`LQ a \ n e c QSg<p a \ a f c]~ Q n e�fTU a p$VX` c QSp$eLRLV a QSp$eLg9:à�2Q
a VXVXeLRL\]`=g<`LQ a V a \]eLVXp a�a \Mf a W c p$hIQ n e=^_`LQSp a � a g²Zvg c ^ c \ a VXeLg }La yr`=eL\ a RLU a E�Z
a y]USg<p a eL\ § W a g<`L¨�eLQi\ a � c]} V a �!���2���=|SUSemfT`LVXVXemp$V a g_eL\ }La VXfT`
:



�N`LQ?\]`Lg a l a QSfTeLg n e�� c]} V a VXeLf c eLQSp$eLg9ESZ a QS`�Y a ZAVXeLWSeLp c]n `LV a g a fTp c l a g Z
WS`Lp$eLQSf c]aTnLa g�g<U }La fTUShIp c f a g9:Ì��g<p$`ªY a fTeªeL\�WSVX`LfTeLg<`ªfT`L^_WL\]eLp$`Â^_USfTYS`ª^_hIg
�&hIf c \&:A� a g4� c�} V a g4�
���2���Ùp c eLQSeLQ?USQ�WSeLV c ` n ` n e � � a � `Lg4W a V a � a \]\ a V4�r�4�7� "  
Z�eL£�p$VXeS^_`Lg?VX`Lp$`Lg9E
|LUSe�g<`LQÉ\]`Lf a \ c]dIaTn `Lg�WL`LV_^_e nLc ` n e�VXeS�&\]eLfTp ~ ^_eLp$VX` ~ WSp c fT`
n e n `L^ c Q c ` n eÉp c eL^_W�`.�r���7��	� ¡E�eL^_W a \]^_hIQ n `L\]`Lg n eÉVXeLRLVXeLg<`
:v�r� a�nLc � c fTUS\]p aTn

eLg<p a eLQieLQSfT`LQSp$V a V�eL\!f aT} \]e a ^ c \]\ a g }La y]`[eL\
^ a VX ¡:

�2Q } eLQSeL� c f c `BgqeLfTUSQ nSa V c ` n e¸eLg<p$e¸USg<` n e¸�!���2���´eLgmY a fTeLVk\ a gi\]z]QSe a g
VXeLQSp aTnLa g c QSp$eLVXQ a f c `LQ a \]eLg¥VXe a \]^_eLQSp$e/WS`Lg c]} \]eLg n e/W a R a V?eLQ.^_USfTYS`Lg¥f a g<`Lg9:
D a |SUSeí�!���2���ÍeLg´\ a lSeLVXg c]~ Q�QS`LVXp$e a ^_eLV c f a Q a�n eíeLg<p$eíeLg<p$hëQ nLa V�`L� c f c]a \
c QSp$eLVXQ a f c `LQ a \
�!��'_ETeLg_VXeL\ a p c l a ^_eLQSp$em�&hIf c \
p$eLQSeLV�eLg<p$`Lg_lSz]QSfTUS\]`Lg9:

K�: � : � H�: �m� aT} \]e n e4��V a�n `K�: � : � H�: �m� aT} \]e n e4��V a�n `K�: � : � H�: �m� aT} \]e n e4��V a�n `K�: � : � H�: �m� aT} \]e n e4��V a�n `

�N`LQSg c]n eLVXe[eL\0f a g<` n eS\0QS`LVXp$e n e?��eLl aTnLa :m��Q � �9�9H6E�WS`Lg<p$eLg n e?gqeLfT`LZ a
n ev�9H@W c eLgÛ�&U�eLVX`LQ=\]\]eLl aTn `Lg a p$V a lSsTg n ev\ a g a \]p a gPWS\ a Q c f c eLg9E�\]\reLl a Q n `v\ a g
\]\ a ^ aTnLa g4g c Q�fT`Lg<p$` n eAfT`Lg<p ama fT`Lg<p a :A��USV a QSp$eA\ a �!eLRLUSQ nLa ��USeSVXV a �4USQ nLc]a \&E
f aT} \]e a QShI\]`LRL`ªW a V a \]\ a ^ aTnLa g�g c Q�fT`Lg<p$`ª�&USeªfT`L\]`Lf aTn `ªeLQSp$VXeªe nLc � c f c `Lg n e
VXeLWSeLp c]n `LV a gmeLQ n USV1eLf c]n `LgmfT`LQSp$V a?} `L^ }La g9E�WSeLVX`BeL\6fT` } VXe a sTVXeL`�WSeLVX^ a QSeLf c]~ :
�2`�eLV a¸c QSUSg<U a \NW a V a eL\NWSeLVXg<`LQ a \ n e�^ a QSp$eLQ c ^ c eLQSp$` n e�\]z]QSe a g�^ a QSeLy a V � K9H
^ c \]\ a g�g ~ \]`ËW a V a ` } p&eLQSeLV/USQ aÂa QSfTYSUSV aÂn eËK9H±^ c \]\ a g n e a \ a ^ } VXeËg<` } V1e
WS`Lg<p$eLg_W a V a nLa VX\]emg<eLVXl c f c ` a USQS`Lg{WS`JfT`Lg_V a QSfTYS`Lg9:

��\�VXeLeL^_WS\ aTd ` n e¸eLg<p$`Lg a \ a ^ } VXeLgifT`LQA� c]} V a Y a g c]n `¸WSV c QSf c W a \]^_eLQSp$e¸eL\
p$V aT}La y]` n e USQûYS`S^ } VXe
8 ü�¿<¼(�N¿<ºL¼�ð0ÀI¿<âIE´|SU c eLQûp$`L^ ~ eS\ËWS` n eLV n eL\
^ a QSp$eLQ c ^ c eLQSp$` n eL\ a \ a ^ } VXe n eÂfT` } VXeÂWS`SVX|SUSeÂ���k©7�Å\]eÂW c]nLc]~ Y a fTeLVX\]`ÂZ



Q aTnLc e²^ a g¸|SUSeLVXz a eL\�eL^_WS\]eL`
:v' a ZÛp$VXeLg c QSp$eLVXf a ^ }Lc `Lg¸fT`LQ � H9HÛfT\ c eLQSp$eLg n e
USQ�hIVXe a/n e � H9�Ù^ c \]\ a g n e@� �F�JH6:���Q � �9��G9E�|SU c QSfTe@^ c \]\ a g n e�� c]} V a �$USeLVX`LQ
§ a V aTnLa g<¨L:Û��Q � �J�9K6E9`LQSfTe�^ c \]\ a g9:Û��p$V a g[K�G?^ c \]\ a g[�&USeLVX`LQ a V aTnSa g?eLQ � �9�J�6E
p$eLVX^ c Q a Q n ` a \
WSV c QSf c W c ` n eL\ c QSl c eLVXQS`
:

�2`Ëg<`LQµg<`L\]`Ë\]`Lg�eL\]eL^_eLQSp$`Lg�\]`Lg�|SUSeËY a fTeLQµeL\[WSVX`LfTeLg<` n e a V aTn `
nLc �&z]f c \&:Î� a ^ }Sc sTQ=g<`LQ=eL\�w � E HJH9H�WS`LVA^ c \]\ a |SUSevg<evQ�eLfTeLg c p a W a V a eLg<p$U nLc `Sg
Y c g<p ~ V c fT`Lg_Z[fTUS\]p$USV a \]eJg a QSp$eLg_|SUSemeL\ dIa QSy]e aFn `mWSUSe nLa eL^_WSe dIa V<:

�0`LgmVXeLg<p$`Lg n eL\6f a ^_WS` n eBp$V aT}La y]`BfTY c QL` n eB\]`Lg n z a gmfTU a Q n `B\ a \]z]QSe a

�&sTVXVXe a �&U�eúfT`LQSg<p$VXU c]nLa QS`úWS` n z a QÏg<eLVí^_`L\]eLg<p aTn `Lg9: � c QÏ^_eLQSf c `LQ a V�eL\
eLQSy a ^ } VXe n e/eLg<p�U nLc]a QSp$eLg¥USQ c lSeLVXg c p a V c `Lg § eLg<f a V }La Q n `L¨�Z=`LfTUS\]p$hIQ n `Lg<e/g<e c g
W c eLg }La y]`[p c eLVXV a W a V a lSeLV2g c eLg a g{p a y aTnLa g n e[^ a p$eLV c]a \!lS`L\]p$e aTn `Lg_Y a f c]a a VXV c]}La

WS`LV�eL\ a V aTn ` n em� c]} V a eLV a Q n eml a \]`LV�WSVXeLY c g<p ~ V c fT`
:

� a � c]} V a4n e�ü�¿<¼	�)¿<ºL¼�ðbÀI¿<â�WSUSe n e?Q�USQSf a g<eLVMUSg aTnLa W a V a �!���2���k: - eLVX`
eL\
YSeLfTYS` n eA|SUSeAeLg<p ama \]\]z�Z¸g<eAWSUSe n eAUSg a V;g c g<eAQSeLfTeLg c p a eLg4USQ�p$V c]} USp$` a \ a
c QSRLeLQSU c]nLaTn/n eL\MWSeLVXgq`LQ a \ n e=WS\ a QSp a eL£�p$eLV1Q a eLQ/p$` n `Lg²\ aTn `Lg9:Ë��V a f c]a g²WS`LV
p$` n `Lg_eLg<p$`Lg }Lc p$g9:

K�:]GK�:]GK�:]GK�:]G_�� ���WS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSg_�
�������;8S������
�������;8S������
�������;8S������
�������;8S�����

���7� eLg�eL\[eLg<p$hIQ nLa V c QSp$eLVXQ a f c `LQ a \[W a V a \ a p$eLfTQS`L\]`LRJz aÂn eËfT`LQSp$VX`L\
VXeL^_`Lp$` n e@fTsT\]US\ a g9:Ä��Q�eL\�fF`LQSp$VX`L\�VXeL^_`Jp$` n e@fTsT\]US\ a g9E7\ a/c QS��`LVX^ a f c]~ Q�eLg
p$V a QSg<WS`LVXp aTnLa4a p$V a lSsFg n e?\ a V1e n ���7�³eLQmfTsT\]US\ a g n e?USQ a \]`LQSR c p$U n � c y a :m���7�
eLgÛeL\�^�eLf a Q c g<^_` n e�â9½bÔ&¼$×¡ðbÀLº�Z�^_US\]p c p$V a QSg<^ c g c]~ Q=W a V a USQ a VXe n (2�F���!���{:
�!���2���ÌWS`LV.g<UíW a VXp$e
EkeLg<p aªnLc g<e � aTn `µW a V a g<eLV.p$eLfTQS`L\]`LRLz aªn e a fTfTeLg<`íZ



f c VXfTU c p$`çW a V a VXe n eLgù(M�F���!��� }La g aTnLa eLQ ���7�B: ��V c R c Q a \]^_eLQSp$e
E�\]`Lg
eLg<p$hIQ nLa VXeLg�(M�T�3�!���Ê�&USeLVX`LQ nLc g<e � aTn `Lg�W a V a fT`LQSp$eLQSeLVB\ a g n eL� c Q c f c `LQSeLg n e
g<eLVXl c f c `�|SUSe�eLV a QPUSg aTnLa g�WS`LVm\]`Lg�WSVX`LlSeLe n `LVXeLg n ePg<eLVXl c f c `�fT`L^_`�\ a¥}La gqe
W a V a \]`LgÂfT`LQSp$V a p$`Lg n eÎgqeLVXl c f c `ÎW a V a g<eLVXl c f c `LgÂZ³p a V c � a gÂWSV c l aTnLa gÂW a V a

g<eLVXl c f c `Lg n eúVXe n eLgÑWSU } \ c f a g9: � c QÏeS^ }La VXRL`
E n eL� c Q c f c `LQSeLg n eúg<eLVXl c f c `
n eLp a \]\ aTnLa g4Z n eLg<fTV c WSf c `LQSeLg4�&USQSf c `LQ a \]eLg4QSU�QSf ama W a VXeLf c eLVX`LQ�W a V a RLU c]a V a \]`Lg
WSVX`LlSeLe n `LVXeLg n e³gqeLV1l c f c `³eLQÎeLg<p a hIVXe a : - `LV�\]`³p a QSp$`
E�(M�F�3�!���øg<e³Y a
n e }Lc \ c p aTn `mWS`LV�USQiQS¢T^_eLVX` n e a � `Lg9:

���7�ÐeLQBg<z�^ c g<^_`ÉY a p$eLQ c]n `ÉUSQBsT£ c p$`É^_` n eLg<p$`ÉfT`L^_`ÉUSQ a p$eLfTQS`J\]`LRLz a
a \]p$eLVXQ a p c l a´n eÂeLg<fTV c p$`LV c `ÂW a V a \ a g@�0��� n e a QSfTYS` n e }La Q nLa fT`L^_W a VXp c]n `
fT`L^_`v��p$YSeLVXQSeLpX:Î�����ùY a g c]n `v^_USfTYS`v^�hIgÛeL£ c p$`Lg<`vfT`L^_`=USQ a p$eLfTQS`L\]`LRLz a

fTeLQSp$V a \&ELWSeLVX`¸eLQ�eLg<p$eAg<eLQSp c]n `
EL���7��eLg<p amn e a \]RLUSQ a �&`LVX^ a eLQS^ a g<f a V aTnLamn e
\]`Lg_USg<U a V c `Lg_Z[QS`mg<e[QSeLfTeLg c p a fT`LQSg c]n eLV a V�^ a g a |SUSz
eLg<p$emUSg<` n em���7�B:

���7�BEbWS`LV \]`²p a QSp&`
EbeLg¸USg aTn `²eLQ¥`Lp$VX`Lg a ^ }Lc eLQSp$eLg n e a WS\ c f a f c]~ Q¥|SUSe
QS`¸g<`LQ (M�F�3�!���ªWS¢ } \ c fT`Lg9EJeLgi^ a gifT`L^_WS\]eJp a ^_eLQSp$e n eL� c Q c�n `
EJeLg<p$e n e } e¸g<eSV
eL\7f a g<`6:: ::Ú� a ^ a ZJ`LVXz a¥n e a WS\ c f a f c `LQSeLgÉ���7�àUSg a QÛ\ a g n eL� c Q c f c `LQSeLg } hIg c f a g
n eìgqeLVXl c f c `Lg n eLV c l a�nLa g n eL\Ù�&`LVX`ì���7�¸E a fT`LQSg<`LVXf c ` n e¯lSeLQ n e n `LVXeLg
eLQS�&VXeLQSp aTn `vfT`LQ=p$V a p a V n ev\]\]eLQ a VA\ a g } VXeLf�Y a g n evg<eLVXl c f c ` n eLy a�nLa gÛWS`LVA(M�
�3�!���@eLQiUSQ a�}La g<e n e c QSp$eLVXl a \]`Lg n emp c eL^_WS`
:

- `LV2\r`[p a QSp$`�EFfTU a Q n `?g<e[p$V a p a n e[l c QSfTUS\ a V2g 1;c p$fTY ¢ g{���7�³fT`LQ[lSz]QLfTUS\]`Lg
Z a Q c \]\]`Lg/�!���2���kE�\ a g a VX|SU c p$eLfTp$USV a g/USg aTnLa g/g<`LQ }Lc eLQÙfT`LQSg c g<p&eLQSp$eLg9: - `LV
eLy]eL^_WS\]`
E a \]RLUSQS`Lg lSeLQ n e n `LVXeLg n e?eL|SU c WS`��0���Úl a Q a USg a V����7�³eLQ?USQAð
�ëõ[`
VX`LUSp$eLV �0���{:v��\�fT\ c eLQSp$e²�0���±eLQ¥g c ^ c gq^�`²WSUSe n e²USg a V ���7� nLc VXeLfTp a ^_eLQSp�e



W a V a eL\beLg<fTV c p$`LV c `
ESeLQ�fTUSZJ`�f a g<`�f aTnLainLc g<WL`Lg c p c lS` n e�eLg<fTV c p$`LV c `�QSeLfTeLg c p a gqU
WSVX`LW c]a p a VXy]eLp a�n e c QSp$eLVX� a g<eí���7�BE�USg<U a \�^_eLQSp$eí`LWSeLV a Q n ` a � K9KË� } WSg´`
c QSfT\]USg<` a �6G9G4� } WSgB�rQS`Lp$eA\ ama \ c QSe a f c]~ Q�fF`JQ�\ a g4lSeL\]`Lf c]nLaTn eLg4�!���2���7 ¡:A� a g
WSVX` }LaT} \]eL^_eLQSp$e
E�\ a �0���´eLQ[g c ^ c gq^ a eLg<p a fT`LVXV c eLQ n ` a \]RLUSQ a p$eLfFQS`L\]`LRLz a �0���
n e a \]p a lSeL\]`Lf c]nLaTn |SU�e�QS`�eLg����7�BE!p a \NfT`L^_` "0a g<p2��p$YSeLVXQSeLp a � H9H²� } WSg9E!`
c QSfT\]USg<`¥î
Ô]ÞL¾TõLÔ&¼J��p$YSeLVxQSeLpX:

���7�ÄeLgmUSg aTn `BfT`L^�`Bp$eLfTQS`L\]`LRLz a >A��� n e a \]p a lSeL\]`Lf c]nLaTn WS`LVX|SUSeBQS`
Y a Z�p$eLfTQS`L\]`LRLz a �0��� n e a \]p a lSeL\]`Lf c]nLaTn |SU�e�lSz]QSfTUS\]`Lg?g c p c `Lg n e�p�` n `�eL\)W a z]g9:
��Q¶fTU a \]|SU c eLVÊf a g<`
E=eL\�WSVX` } \]eL^ a g<eølSUSeL\]lSe a YS`LV a USQS` n eøl c QSfTUS\ a V
eL�&eLfTp c l a ^�eLQSp$e \]`LgÏg 1;c p$fTY ¢ gú���7� aTn y]U�QSp$`Lg a \ a gú�0��� eSQ nLc �$eLVXeLQSp�eLg
U }Lc f a f c `LQSeLg9:í��eLg<WSUSsTg n e/p$` n `
E)p c eLQ�e/WS`LfT`/g<eLQSp c]n `/USg a V?����� fT`L^_`/USQ a

p$eLfTQS`L\]`LRLz a �0���¯`±>A��� n e a \]p a lSeL\]`Lf c]nLaTn fTU a Q n `ËeL\[p$VXhI� c fT` n e } eËg<e�V
RLU c]aTn ` a p$V a lSsTg n e´lSz]QSfTUS\]`Lg n e }La y a lSeL\r`Lf c]nLaTn´n e´KJ��`´�9�Úo } WSg9:Ï� a g
\]z]QSe a gvVXeLQSp aTnLa g n eÚ�!���2���úWSU�e n eLQ´g<eLV�USg aTnLa g9E2WS`LV¥g<USWSUSeLgqp$`
E2WSeLVX`�p a Q
c QS^_eLQSg a g�f a QSp c]nLaTn eLg n e a QSfTYS` n e }La Q nSa g<eLVXhIQµf a V a g�fTU a Q n `Ëg<eËUSg<eSQ
eL£�fT\]USg c l a ^_eLQSp�emW a V a USQifT\ c eLQSp$e
ETeLQSp$`LQSfTeLg_WSVX` }LaT} \]eL^_eLQSp$emWSVX`LY c]}Lc]nLa g9:

��\�USg<` n e a Q c \r\]`LgÎ�!���2���ÁW a V a³c QSp$eLVXfT`LQSeLfTp a VÚg 1;c p$fTY ¢ gÎ���7� eLg
^_`Lg<p$V aTn `meLQi\ a � c RLUSV a �9K6:

��QÛ\ a � c RLUSV a �9K�USQÛW�VX`LlSeLe n `LV n eÛg<eLVXl c f c `PfT`LQÛUSQ a Q c \]\]`P�!���2�
�ËY a

eLQS\ aTdIaTn `¸\]`Lgig 1;c p$fTY ¢ gi���7� n eA\ a giWSVXeL^ c g a g n eL\�fT\ c eLQSp�e a USQ a Q c \]\]`¸�!���2���
Z�WS`LVAp a QSp$`
E�Y a WSVX`JlLeLz n `v\ a fT`LQSeL£ c]~ Q n eSg<e aTnLa :Î��\ a Q c \]\]`vp c eLQSev^ a gÛ|�U�e
g<US� c f c eLQSp�e a QSfTYS` n e }La Q nLa W a V a g a p c g<� a fTeLVA\ a gÛQSeLfTeLg c]nLaTn eLg n e a QSfTYS` n e
}La Q nLa¸n e�^�USfTYS`Lg�fT\ c eLQSp$eLg9E!eLg<WSeLf c]a \]^_eLQSp�e�Z a |SUSe�eL\ a Q c \]\]`�eLQ�\ a � c RLUSV a eLg



USQ a VX`?���M� � G9:m� c eL\0fT\ c eLQSp$e n eLg<e a fTU�^_WS\ c VMfT`LQ[\ a g�eLg<WSeLf c � c f a f c `LQSeLg n e?\]`Lg
(M�F���!����Z¸���7��eL£ c gqp�eLQSp$eLg9ELeL\
l c QSfTUS\]` n e a fTfTeLg<` a \ a Q c \r\]` n e } e�g<eLV;���M�T�9f
`m^_hIg_VXhIW c]n `
:

��QP\ a � c RLUSV a �9K6E6eLg<p&e a fTfTeLg<`�eLg�^_`Lg<p$V aFn `�fT`LVXV c eLQ n ` n eLg n ePUSQP�7�
�!���2���=eLQi\ a g_WSVXeL^ c g a g_eLQif aTnLa U }Lc f a f c]~ Qb:

�7sTfTQ c f a ^_eLQSp$e
E)eLg<p$e/�7� g<eLV c]a � - �Â�!���2���³Z�ENWS`LV?\r`/p a QSp&`
ENWS` n VXz a

g<eLV \ a `LWSf c]~ Q n eL\�fT`JQSg<US^ c]n `LV<EbWS`LVX|SUSe²\]`Lg¸eLg<p$hIQ nLa VXeLg¸�
���2����WSeLVX^ c p$eLQ¥\ a
c QSp$eLVX`LWSeLV aT}Lc \ c]nLaTnmn eL\�lSeLQ n e n `LV<:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/�"(hV�"(hV�"(hV�"(hV�©¦¬�ÏÀÍ_ª��©¦¬�ÏÀÍ_ª��©¦¬�ÏÀÍ_ª��©¦¬�ÏÀÍ_ª���dO�ódH`aPSRcf]bWØ]dOPS`aZ[i�ª+XdO�ódH`aPSRcf]bWØ]dOPS`aZ[i�ª+XdO�ódH`aPSRcf]bWØ]dOPS`aZ[i�ª+XdO�ódH`aPSRcf]bWØ]dOPS`aZ[i�ª+X
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�2`Lp$e.|SUSe.`Lp$VX`Lg�gqeLVXl c f c `Lg aTn eL^_hIg n e.\ a f�`LQSeLfTp c l c]nLaTn ���7�ÌWS` n VXz a Q
g<eLV�WSVX`LlSeLz n `Lg_WS`LV2eL\!�7�±�!���2���=eLQieL\
g c p c ` n eL\
fT\ c eLQSp$e
:

��g<p$`Lg²QS`=p c eLQSeLQ/|SUSe=g<eLV�gqeLVXl c f c `Lg²�����BENWS`LV�g<USWSUSeLg<p$`
ENZvWS` n VXz a Q
g<eLV�^�USfTY a g �&`LVX^ a g n e a WS\ c f a f c `LQSeLg p$V aTnLc f c `LQ a \]eLg n e nLa p$`Lg ZAlS` d E a g<zbfT`L^_`
^_US\]p c ^�e nLc]a `ml c]n eL`LfT`LQS�&eLVXeLQSf c]a Z a g<z
g<USfTeLg c l a ^_eLQSp$e
:

�2Q a a \]p$eLVXQ a p c l a a eLg<p$e[^_sTp$` n ` n emUSg a V2�
���2���vW a V a p$V a QSg<WS`LVXp$e?���7�
g<eLV c]a g<USWS\ c Vµ\ a fT`LQSeLfTp c l c]nLaTn �0��� ����� g c ^_WS\]e a p$V a lSsTg n eÅUSQú�k� �
�&V a fTf c `LQ a \&E_�k�F�³�&V a f�f c `LQ a \?���N� � E_`±USQµeLQS\ a fTe±���N�F�ÎfT`L^_WS\]eLp$`±W a V a eL\
p$eLVX^ c Q a \b^_US\]p c p$V a QSgq^ c g<`LV��!���2��� n e�\]`Lg WSVX`LlSeLe n `LVXeLg n e�gqeLVXl c f c `
:?��g<p$`�QS`
VXeL|SUSeLV c VXz a eL|SU c WS`Ï�!���2���óU }Lc f aTn `ÏeLQÊ\ a gÑWSVXeL^ c g a g n eL\²fT\ c eLQSp$e
E�Zú\ a

^ a ZJ`LVXz a[n e¸USg<U a V c `Lg4eLg<p$hIQ }La g<p a QSp$e¸f ~ ^_` n `LgifT`LQAeL\��Î×¡¾T¿X¿XÔ&ÀI¿I:B��\��7� n eL\
WSVX`LlSeLe n `LV n emg<eLVXl c f c `meLg<p a VXz a U }Lc f aTn `meLQmUSQ a Q c \]\]`m�!���2���k:

�2`Lp$e.p a ^ }Lc sTQ�|SUSe.g c eL\ a Q c \]\]`.eLg�fT`LQSeLfTp aFn ` a USQ a `L� c f c Q a g<eLVXl c]n `LV
fT`LQ.USQ.g 1;c p$fTY.���7� n e.g<z2^ c gq^_`
E)\]`Lg¥l a V c `Lg¥g<eLVXl c f c `Lg¥���7� WS` n VXz a Q.g<eLV
`L�&VXeLf c]n ` a \ a g?�0���í���7�ÊeL|SU c W aTnLa g?W a V a VXeLf c]}Lc VX\]`/�r\ a ^ a ZJ`LVXz aAn e�\ a g - �Ng
^ a gÛQSUSeLl a g²^ a QSeLy a VXz a Q=eLg<p$`v�&hIf c \]^_eLQSp�eL ¡:±��g<p$`vWS`LVAg<USWSUSeLg<p$`bE aT} VXevp$` nLa

fT\ a g<e n evQSUSeLl a gÛ�&USeSQSp$eLg n e c QSRLVXeLg<`vW a V a \]`LgPWSVX`LlSeLe n `LVXeLg n evg<eLVXl c f c `Lg9:
� c Q[eS^ }La VXRL`
E�QS`?g<e[eSg<WSeLV a |SUSe?eLg<p�e a VXVXeLRS\]`?g<e?lSUSeL\]l a fT`L^_¢TQbEFQS`?^ c eLQSp$V a g
\]`Lg�WSVX`LlSeLe n `LVXeLg n e?gqeLVXl c f c `?eLg<WSeLVXeLQ a lSeSVMeL£ a fTp a ^_eLQSp�e?|SUSe?p a Q[fT`L^_¢TQ[g<e
lSUSeL\]lSemeL\
eL|SU c WS`m���7�±fT`LQm\]`Lg{fT\ c eLQSp$eLg_WS`Jp$eLQSf c]a \]eLg9:



K�: �K�: �K�: �K�: �?�� ���WS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSg_�
�������;8m��QFp$e�V1f�`LQ�eS£ c�~ Q4�
����
�������;8m��QFp$e�V1f�`LQ�eS£ c�~ Q4�
����
�������;8m��QFp$e�V1f�`LQ�eS£ c�~ Q4�
����
�������;8m��QFp$e�V1f�`LQ�eS£ c�~ Q4�
���

� a WS`LWSUS\ a V c]nLaTnín eí���7� eLg a USQ�USQ a g<USQSp$` aT}Lc eLVXp$`
:¶�2`í^_USfTY a g
a WS\ c f a f c `LQSeLg²�!���2��� aTn eLfTU aTnLa g²eLg<p$hIQ/\ c R aTnLa g a ���7�ùeLQ/Q c QLRLUSQ a �&`LVX^ a :
� a l a g<p a ^ a ZJ`LVXz aÊn eÃfT\ c eLQSp$eLg÷�0���2g�g<`LQ c Q nLc �&eLVXeLQSp�eLg a ���7�BE¸ZÅg<e
WS`Lg c f c `LQ a Q a g<z)^ c g<^_`Lg?fT`L^_` a \]p$eLVXQ a p c l a g�l c]aT} \]eLg?W a V a ���7�ÊeLQÉfTU a \]|SU c eLV
f a g<`£� "0a g<p���p&YSeLVXQSeLp a � H9H?� } WSg_eLg_USQ } U�eLQieLy]eL^_WS\]`
:

��p$V a¥} U�eLQ a¥a WS\ c f a f c]~ QPW a V a eL\ a QSfTYS` n e }La Q nLa |SUSeP�!���2���±W�VX`LlSeLe
eLg[\ a�c QSp$eLVXfT`LQSeS£ c]~ Q¸�0���{:�� a g[�0����YS`LZÉeLQ n z a Z a QS`BeLg<p$hIQBV1eLg<p$V c QSR c]nLa g a

\ a g a QSp c RLU a g@��p$YSeLVXQLeLp$g@ZÄ¼$ºIåbÀIÇª¿XÔ]ÇSÞ n eª�6E � H6E�Z � �í� } WSg9: � a VXhIW c]nLa

��p$YSeLVXQSeLp n e � HJH@� } WSgÛY a \]\]eLR aTn `
E�Z � � } WSg@� � E H9HJH@� } WSg< 4\ a ��p$YSeLVXQSeLp
î
Ô]ÞL¾TõLÔ&¼6eLg<p a¸a W a VXeLf c eLQ n `
:´�r�!e n e } e�g<e � a \ a V{|SUSe�\ a g�eLg<p$VXUSfTp$USV a g���p$YSeLVXQSeLp
î
Ô]ÞL¾TõLÔ&¼�WSUSe n eLQ@g<eLVÉWSUSeLg<p a g nLc VXeLfTp a ^_eLQSp�eÙeLQ@� c]} V a Z´QS`Ùg<e´VXeL|SU c eLVXe n e
�!���2���7 ¡:¸��USQAg c Q a W a VXe a V�eLg<p a gieLQS`LVX^�eLg4lSeL\]`Lf c]nLaTn eLgi�0���{EJ\ a eLQSp$VXeLR a[n e
c QSp$eLVXfT`LQSeL£ c]~ QÛ�!���ÎeSQ a Q c \]\]`LgÉl c7nLc VXeLfTf c `SQ a \]eLg n eÛ� c�} V a ��â9½bÔ$¼$×¡ðbÀI¾
äLºLâ eLQ
\]z]QSe a �r(N�0�!	� Np c eLQSem^�USfTYS`m|SUSem`L�&VXeLfTeLV a \
fF\ c eLQSp$e
:

��\meLg<fTeLQ a V c `µW a V a \ a z]QSp$eLV.fT`LQSeLfTp c l c]nLaTn �0���·eLgÚ^_`Lg<p$V aTn `íeLQí\ a

� c RLUSV a �9�6:��2`Lp$eA|SUSe a USQ�eLQ�eLg<p$e�eLg<|SUSeS^ a EL\ a WSVXeLg<eLQSf c]amn eA�0����Z¸VX`LUSp$eLV1g
���7�óQS`ÂeLg<p a eL£�fT\]U crnLa :·� a ^ a ZJ`LV nLc �&eLV1eLQSf c]a eLg@|SUSeÂeL\ WSVX`JlSeLe n `LV n e
g<eLVXl c f c `�eLg<p a g<`L\ a ^_eLQSp$e�eL|SU c W a Q n `�eL\�p$V a QSg<WS`LVXp$e�W a g c lL` n eL\�p&V a � c fT`����7�



n eÄUSQ÷fT\ c eLQSp$e
EmQS`ÄWSVX`LfTeLg a Q n `Ä` c QSfF\]USg<` c QSp$eLVXVXUS^_W c sTQ n `L\]`ÄeLQ÷Q c QSRLUSQ a

�&`LVX^ a :·�NU a \]|SU c eLVÛ���7�ó�&USQSf c `LQ a \]^_eLQSp$e n e } eÂg<eLVÛWSVX`LlSeLz nLa WS`LVÛeL\ � - �
���7�BET|SUSemWSUSe n emg<eLV�VXe a \]^_eLQSp$emUSQ § WS\]USg<¨ n eLg n em\ a WSeLVXg<WSeLfTp c l a n eL\
fT\ c eLQSp$e
:

�NU a Q n `µeL\m���N� � EkU�`Lp$VX`µl c QSfTUS\]` n eµlSeJ\]`Lf c]nLaTn Ekp a \mfT`L^_`µeL\[�k�T�
�&V a fTf c `LQ a \�eLgÂg<`LWS`LVXp aTn `ÎZ³\]\]eLl aTn `ÎeLQ±\]`LgÂ(N�0�!	7E n e } eLVXz a Y aT} eLVvWS`LfT`Lg
eLVXVX`LVXeLg²Z=� a \]\ a g n e/g<eLVXl c f c `
:í��£�p$V a � a ^_eLQSp$e
E)eL\2���N�!G9E)USQ a `L��eLVXp aÛn e/���
×¡¾T¿X¿XÔ&ÀI¿{QSUSQSf a fT`L^_¢TQ²`²WL`LWSUS\ a V<E
W a VXeLfTe²|LUSe²eLg<p a VXeLg<WS`LQ nLc eLQ n `²fT`L^_`²USQ a

lSeL\]`Lf c]nLaTn p$V a z nLa WL`LV�eLg<p$`Lg a Q c \]\]`Lgm�!���2���k:�� a \]VXe n e n `LV n eB��� } WSg9E����N�!G
eLg[USQ } USeLQBfT`L^ c eLQ d `BW a V a \ a g[�0���2g[��p$YSeSVXQSeLp�`LWSeLV a Q n ` a � HÉ� } WSg9: -ba V a

p$` n `LgA\]`LgAfT\ c eLQSp$eLgA|SULe¥QSeLfTeLg c p a Q�lSeL\]`Lf c]nLaTn eLgA^ a g a \]p a gAW a V a l c QSfTUS\ a V�g<USg
�0���2g9E!Z a gqe a fT`LQ��0���2g�Z�VX`LUSp$eLVXg?���7�Ï`�g<`L\]`�lSeLVXg c `LQSeLg�^_hIg�VXhIW c]nLa g n e
��p$YSeLVXQSeLpXE�\]`Lg�(N�0�!	Ú�!���2���Îg<`LQPVXe a \]^_eLQ�p$e.eL\�^_e nSc `.WSV a fTp c fT` n e�eLQSp$VXeLR a

W a V a z]QSp$eLV�fT`LQSeLfTp c l c]nLaTn �0���@eLQiUSQ a ^ a QSeSV a eL�&eLfTp c l a fT`LQiVXeL\ a f cr~ Q a fF`Lg<p$`
:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/�h¨hV�h¨hV�h¨hV�h¨hVKi�f]JMvMvMdObe©¦¬�ÏÀÍËª$Ø]RcPSR3�Ðf]`aZ]P	kcdOf]Z]kw`aJMÖ]JM\]Rc\0Y&i�Ïi�f]JMvMvMdObe©¦¬�ÏÀÍËª$Ø]RcPSR3�Ðf]`aZ]P	kcdOf]Z]kw`aJMÖ]JM\]Rc\0Y&i�Ïi�f]JMvMvMdObe©¦¬�ÏÀÍËª$Ø]RcPSR3�Ðf]`aZ]P	kcdOf]Z]kw`aJMÖ]JM\]Rc\0Y&i�Ïi�f]JMvMvMdObe©¦¬�ÏÀÍËª$Ø]RcPSR3�Ðf]`aZ]P	kcdOf]Z]kw`aJMÖ]JM\]Rc\0Y&i�Ï

�2`Lp$eù|SUSeù\]`LgÅVX`LUSp$eLVXgÅ�7� - %�� - eL£ c g<p$eLQ�p$eLg n eù\]`LgÅfT\ c eLQSp$eLg a USQ
g<`LWS`LVXp a Q c QSp$eLVX� a g<eLg@p$V aTnLc f c `LQ a \]eLgÙ�7f a VXV c eLV<: ��g<p$`�VXe n USfTeÂeL\4R a g<p$` n eL\
fT\ c eLQSp$e²WS`LVX|SUSe²QS`²Y a ZÛQSeLfTeLg c]nLaTn¥n e¥^ c RLV a V aÉc QSp$eLVX� a g<eLgA���M�TQ¥�!���2���kE0Z

ATM 
Ruteador 

TCP/IP 
Ruteador 

TCP/IP 
Ruteador

ATM 
Ruteador 

OC-3c 

OC-3c DS-1 

DS-1 

SONET 
ADM 

SONET 
ADM 

SONET 
ADM 

SONET 
ADM 



WSeLVX^ c p$e a \[fT\ c eLQSp$eË^ a QSp$eLQSeLV/\ a � a ^ c \ c]a V c]nLaTnËn eËp$V aT}La y a V/fT`JQ c QSp$eLVX� a g<eSg
�7f a VXV c eLV<:

�2` n e } eLVXz a g<eLV¸QSeLfTeLg a V c `�f a ^ }Lc]a V¸Q c QSRJ¢TQvg<`L�&p 1;a VXe n e�^ a QSeLy]` n e
VXe n USg aTn `�W a V a WSVX`LW ~ g c p$`Lg c QSp$eLVXQS`Lg9E�g c Q c ^_WS`LVXp a V¸\ a WSVXeLg<eLQSf c]a.a RLVXeLR aTnLa
n eL\ a Q c \]\]`m�!���2���k:

K�:K�:K�:K�: �� ��?�� ���WS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSg_�
�������;8�
�������;8�
�������;8�
�������;8[� c�n e�`mZi��V a � c f a g� c�n e�`mZi��V a � c f a g� c�n e�`mZi��V a � c f a g� c�n e�`mZi��V a � c f a g

�!US� c f c eLQSp$e.g<e.Y a²nLc f�YS`
E a \�WSV c QSf c W c ` n e.eLg<p$e n `LfTUS^_eLQSp$`
E a fTeLV1f a²n e
\ a g n eL^ a Q nLa g n e a QSfTYS` n e }La Q nLamn e a WS\ c f a f c `LQSeLg n eAl c]n eL`AZ¸RLVXhI� c f a g9:A�2`
g<emQSeLfTeLg c p a VXeLWSeLp c V a |SUSz&:

� a \]eÄ\ a WSeLQ a USQ } VxeLlSeÄVXeLg<U�^_eLQ n eÄ\]`÷|SUSeÄ\]`Lg±USg<U a V c `LgÎeLg<p$hIQ
Y a f c eLQ n `�W a V a WS`LQSeLV¸p a \]eLgPf a VxR a gPeLQ�\ a g��0���2gPZ@>A���2g9:Ñ�0`LgPUSg<U a V c `Lg
fT`LVXVXeLQ�^_USfTY a g a WS\ c f a f c `LQSeLg�|SUSe�WSUSe n eLQÉZ¥f a VXR a Q�WSeLg aTnLa ^_eLQSp$e�\ a g��0���2g
Z.>A���2g9:���|SUSz�Y a Z/USQ a l c g<p a VXeLg<US^ c]nLa¥a \ a g n eL^ a Q nLa g n e n `Lg�p c WS`Lg n e
a WS\ c f a f c `LQSeLg[^_USZ�fT`S^_USQSeLgmeLQB\ a g[�!���2g9:��Ú� c Q a \]eLg n eÉ\]`Lg � �9�JH9g9E�USQ a lSe d

|SUSeÉ\ a W a QSp a \]\ a�n eL\�^�`LQ c p$`LV n eÉ\ a�- �@g<eB\ c�} eLV ~�n eÉ\ a g[g<eLl�eLV a gm\ c ^ c p a f c `LQSeLg
c ^_WSUSeLg<p a g�WS`LVM\ a g c QSp$eLVX� a g<eLg n eL\0g c g<p�eL^ a }La g aTn `?eLQ[p$eS£�p$`?�����BZ��2���3u�E�\ a g
a WS\ c f a f c `LQSeLgÙfT`L^_eLQ dëa VX`LQ aÚc QSfT\]U c VPp$sTfTQ c f a gÙg<`L� c g<p c f aTnLa gÙW a V aÚn eLg<WS\]eLR a V
c ^_hIRLeLQSeLgi|SUSeAY a fTz a Q¸|SUSe¸\]`Lgi`Ly]`Lgig a \]p a V a QAZBRLVXhI� c f a g n eA^ a W a g n e }Sc p$gieSQ
\ a W a QSp a \]\ a?n eL\6^_`LQ c p$`LV<:�� a?nLc g<WS`LQ c]}Lc \ c]nLa�n¸n e¸W a QSp a \]\ a gmQS`BeLQSp$VXeL\ aTdIaTnLa g n e
a \]p a VXeLg<`L\]USf c]~ Q a USQóWSVXeLf c `ûV aTd `LQ aT} \]eû\]e nLc `ûfT`L^ } USg<p c�} \]e a eLg<p�e
^_`Ll c ^ c eLQSp$`
:



'�`LZ�E?^_USfTY a g³fT`L^_W a � z a g n eÊg<eLRLUSVX`Lg³e c QSg<p c p$USf c `LQSeLg³� c Q a Q�f c eLV a g
c QSfT\]USZJeLQ nLa p$`Lgil c g<U a \�eLgieLQA\ a �&`LV1^ a[n eA�&`Lp�`LRLV a �&z a g nLc R c p a \]eLgi` n `LfTUS^_eLQSp$`Lg
eLg<f a QSe aTn `Lg_fT`L^_`mW a VXp$e n emg<USg a WS\ c f a f c `LQLeLg9:

��g<p$`LgÂWSUSe n eLQ a USQËeLg<p a V=RLU a V nLaTn `LgªfF`L^_`±W a VXp$e n e±\ aí}La g<e n e
nLa p$`Lg9E�fT`L^_`ÉUSQBp c WS` n eÉf a ^_WS` } hIg c fT`
:���g<p a g c ^_hIRLeLQSeLg9E a USQBf�`L^_WSV c ^ c]nLa g9E
WSUSe n eLQig<eLV�^�USZ[RLV a Q n eLg9:

- `LVçeLy]eL^_WS\]`
E³USQ a c ^ a RLeLQ ^_e nLc f a n e V a ZJ`Lg u�E³WSUSe n e g<eSV
VXeLWSVXeLg<eLQSp aTnLa WS`LV?USQ a VXVXeLRL\]` n e/�6E H9H9H=WS`LV?�6E H9HJH }Lc p$g9:�� aTnLa W c £�eL\ n e/\ a

§ eLg<f a \ a¸n e�RLV c g<eLg<¨meSg<p a fT` nLc � c f aTn `�WS`LV{� }Lc p$g9:���g<p a¸c ^ a RLeLQ n e��9w�WS`LV{�9w
WS`LVm� }Lc p$g�WSVX` n USfTe a \]VXe n e n `LV n e � G<�/� }Lc p$g�` � �/� } ZJp$eLg n e nLa p$`Lg a g<eLV
p$V a QSg<�&eLV c]n `Lg a p$V a lSsTg n e@\ a VXe n :÷�2Q�lSz]QSfTUS\]`@p$z]W c fF` n e@�3QSp$eLV1QSeLp n e � �6: �
o } WSgÑfT`LQÊUSQ a eLg<f a \ a÷n eÏp$V a QSg<�&eLVXeLQSf c]a÷n e � E K9HJH } ZJp$eLgÑWS`LVÂg<eLRLUSQ n `
QSeLfTeLg c p a VXz a ^ a g n e � H6E H9HJH@YS`LV a gÛW a V a eSQSl c]a VAeLg<p a�c ^ a RLeLQ n evUSQ/fTeLQSp$VX`
^_e nLc fT` a `Lp$VX`
:±�Ñp�V a lSsTg n evUSQ a VXe n=n e a \]p a lSeL\]`Lf c]nLaTn `LWSeLV a Q n ` a � KLH
� } WSg9E¸fT`L^_`ÃUSQúlSz]QSfTUS\]`Ã���M�T�9fÐ�
���2�
�kE¸\ a p$V a QSg<�&eLVXeLQSf c]a p$`L^ a VXz a USQ
g<eLRLUSQ n `m` a \]RL` a g<z&:

� a¸c Q n USg<p$V c]aAn e�\ a g�W�U } \ c f a f c `LQSeLg�eLg�`Lp$VX`�RLV a Q�USg<U a V c `�Z¥RLeLQSeSV aTn `LV
n e c QS^_eLQSg<`Lg a VXfTY c lS`Lg n eÅRLVXhI� c f a g9: �6g<p$`Lg a VXfTY c lL`LgÄVXeLWSVXeJg<eLQSp a QÃ\]`Lg
a QSUSQSf c `LgÂl c g<p$`LgÂeLQÎfTU a \]|SU c eLVvVXeLl c g<p aía p$V a fTp c l aín eÎYS`LZ³eLQ n z a : � a \]eLg
a VXfTY c lS`Lg{eLg<p$hIQmYSeLfTYS`Jg a G9E �9HJH�WSUSQSp$`Lg{WS`LV2WSUS\]R aTnLa fTU aTn V aTnLa :4�2`[USg a Q�G<KJ�
fT`L\]`LVXeLg9E9g c QS`B|SUSe � ��^ c \]\]`LQSeLg n eBfT`L\]`LVXeLg9:���USQ¸fT`L^_WSV c ^ c]n `Lg9E9\�`Lg a VXfTY c lS`Lg
n emf c eLQSp$`Lg n e?Ó?ÀIÞL¾TõSÈ�¼$ÀLâ n emp a ^ a � `mg<`LQifF`L^_USQSeLg9:



�NU a Q n `?\ a RLVXhI� c f a ` c ^ a RLeLQ n eL^ a Q nLa f a ^ }Lc `Lg a p$V a lSsTg n eL\0p c eS^_WS`ÄÜ
fTVXe a VmUSQ a¥a Q c ^ a f c]~ QP`�g<eLfTUSeLQSf c]a¥n e�l c]n eL`�ÜIeL\�p a ^ a � ` n eL\ a VXfTY c lS`�fTVXeLfTe
^_hIg{VXhIW c]nLa ^_eLQSp�e
:4��Q a fT`L^_W a � z a § ¿<ÀIÇbäLÀI¿XÔ�ÇSÞ�¨�VXeL\ a p c l a ^_eLQSp$e[^�` n eLg<p a �reLg<p�e
WSVX`LfTeLg<` n e eLlS`L\]USf c]~ Q RLVXhI� c f a eLg fT`LQS`Lf c]n ` fT`L^_` § ¿<ÀIÇbäLÀI¿XÔ]ÇSÞ�¨I ì`
p$V aT}La y aTn `LVXeLg?g c ^ c \ a VXeLg?WSUSe n eLQÉg<` } VXeLf a VXR a V a USQÉUSQ a ��p&YSeLVXQSeLp n e � H¥� } WSg
}La g<p a QSp$eË�&hIf c \mfT`LQ c ^_hIRLeLQSeLgÚ�&\]USZLeLQ n `µ�$VXeLfTUSeLQSp$eS^_eLQSp�eËeLQSp$V1eËfT\ c eLQSp$eLgÚZ
g<eLVXl c]n `LVXeLg9:

� c Q.eS^ }La VXRL`
E)fTU a Q.gqe/l c QSfTUS\ a Q n `Lg��0����g n e � Hv� } WSg¥fT`LQSeLf�p aTnLa g
fT`LQ²WSUSeLQSp$eLgB`ÛVX`LUSp$eLVXg a p$V a lSsTg n eÛUSQ²f c VXfTU c p$` n e nLc f aTn ` n eÛ\]z�QSe a VXeLQSp aTnLa
n e²WSUSQSp$` n e²WSUSQSp$` a �9�Po } WSg9EbeLg<p$e²fTVXe a V aÉa USp$`L^_hIp c f a ^_eLQSp$e²U�Q¥fTUSeL\]\]` n e
} `Lp$eL\]\ a ^_hIgÄRLV a Q n eÅ|SUSe � H9H68 � �rVXe n `LQ n e a Q n `Å�9�Ío } WSg a � H9HÍo } WSg9E
eLQSp$`LQSfTeLg � H9HJHÊo } WSg<% � HJHÊo } WSg

=
� H9HJ ¡: �N\ a V a ^_eLQSp$e
Em^_USfTYS`Lg n eÄ\]`Lg

a VXfTY c lS`Lg´ZµRLVXhI� c f a g´QS`íWSUSe n eLQ�USg a VXgqe aTn eLfTU aTnLa ^_eLQ�p$e�eLQÂUSQ a ^ }Lc eLQSp�e
fT\ c eLQSp$e
�Fg<eLVXl c�n `LV¸fT`LQvUSQvlSz]QSfTUS\]`�fT`LQvlSeL\]`Lf c]nLaTn�n ev�9�@o } WSg9:³� a.c ^ a RLeSQ
^_e nLc f a eLQSl c]aTnLa²a p$V a lSsTg n e.eLg<p a VXe n�n e�USQ�g<eSVXl c]n `LV[�0��� n eL\�YS`Lg<W c p a \ a

`Lp$VX`ËfT\ c eLQSp$eË�0���¯eLQµ`Lp$VX`±YS`Lg<W c p a \[p$`L^ a V aÂa YL`LV a ^ a g n e �9� YS`LV a gÎ�r�
^ c QSUSp$`Lg_£ � HJH

=
�9HJH?^ c QSUSp$`Lg�� �9� YS`LV a g p  P��y a \]hk|SUSemeL\
W a f c eLQSp$emeLg<WSeLVXe
:

�3QSfT\]USg<` a lSeL\]`Lf c]nLaTn eLg[���N� � E � : K�� } WSg[` a \]RL` a g<z�E�eLg<p$eÉeLg[USQ¸fTUSeL\]\]`
n e } `Lp$eL\]\ a �68 � : ��g<p$eÎfT`LVXp a eL\�VXeLp$V a g<` n eÎp$V a QSg<�&eLV1eLQSf c]aín e a VXfTY c lS` a

§ g<`L\ a ^_eLQSp$eL¨i�6G[^ c Q�U�p$`Lg[` a \rRL` a g�z&E�WSeLVX`�eLg a USQBWSeLQS`Lg a ^_eLQSp$e c Q aTn eLfTU aTn `
W a V a fF`LQSg<p$VXU c ViVXe n eLgBfT\ c eLQSp$e
�Fg<eLVXl c]n `LV a Q c lSeL\ n ePfT`L^_W a � z a |LUSe aT}La VX|SUSeSQ
eL\
W a z]g9:



��USQ a g<z&E;\r`LgÙ���N� � n Y a QÂg c]n ` a ^_WS\ c]a ^_eLQSp$e aT} V aTdIaTn `LgÙfT`L^_`�\ a

`LWSf c]~ Q n e z]QSp$eLV¯fF`LQSeLfTp c l c]nLaTn �0���{E a \�RLV aTn ` |SUSe ^_hIg n e �6E H9HJH
fT`LVXWS`LV a f c `LQSeLg_eLQi\]`Lg{��g<p aTn `Lg_�2Q c]n `Lg_YS`LZ?eLQ n z a p c eLQSeLQ a \
^_eLQS`Lg_USQi���N� � :

- `LV�\]`¸p a QSp$`
EJ\ a[} ¢Tg<|LUSe nLa eLgiWS`LV�USQ a �&`LV1^ a ^_hIg4eL� c f c eLQSp$eAZBeS�&eLfTp c l a

p a QSp$`mW a V a�c ^_WS\]eL^_eLQSp a V�p$eLfTQS`L\]`LRJz a g_�0���@Z[\ a g_>A���2g_|SUSem\ a g_fT`JQSeLfTp$eLQb:

°7\]p c ^ a ^_eLQSp$e
E�`Lp$V a fT\ a g<e n e a WS\ c f a f c]~ QBY aAn eL^ a Q nLaTn `É\ a�a p$eLQSf c�~ Q n e
\ a fT`L^_USQ c]nLaTn fT\ c eLQSp�e
�Fg<eLVXl c�n `LV<: ��g<p$eùp c WS` n e a WS\ c f a f c `LQSeLgÍQS`ìg<`L\]`
n eL^ a Q nLa�a \]p$`Lg a QSfTYS`Jg n e }La Q nLa ETWSeLVX` }La yr`Lg n emVXeLp$V a g<`Lg n em\ a VXe n :

� a QSUSeLl a fT\ a g<e n e a WS\ c f a f c `LQSeLg c QSfT\]USz a l crn eL`/�rWS`LV_eLy]eL^_WS\]`
E
RLVXhI� c f a g
a Q c ^ aTnLa g.`Ùg<eLfTUSeLQSf c]a g n eÙfTU aTn VX`Lg�eLQ@f�`L^_WS\]eLp$`Ù^_`Ll c ^ c eLQSp$`L [fT`L^_`ÙUSQ a

W a VXp$e c QSp$eLRLV a \ n e³\ aËa WS\ c f a f c]~ Qb: �2g<U a \r^_eLQSp$e³\]\ a ^ aTnLa ^_US\]p c ^_e nLc]a W a V a

VXeL�&\]eLy a V�eL\bYSeLfTYS`�|SUSe�eLg<p a g a WS\ c f a f c `LQSeLg fF`LQSg c g<p$eLQ?eLQ?ZA\]\]eLl a Q c QS�&`LVX^ a f c]~ Q
|SUSeBQS`BeLgm^_eLV a ^_eLQSp�eB\]eLz nLa E9WSeLVX`B|SUSeBeLgml c g<p a ZÉeLg<fTUSfTY aTnLa E9eLg<p$`LgmQSUSeLlS`Lg
p c WS`Lg n e a WS\ c f a f c `LQSeLgA^_US\]p c ^_e nLc]a fT`L^_eLQ dIa VX`LQ a g<USVXR c V a WSV c QSf c W c `Lg n e�\]`Lg
� �9�JH9g9:B� a ^_US\]p c ^_e nLc�a p a ^ }Lc sTQA\]e¸WSUSg<`¸V c eJQ nLa g a \ a gmeLg<p a f c `LQSeLgi�0���{EJ|SUSe
^_hIg�`?^�eLQS`Lg�\ c ^ c p a VX`SQ[g<U n eLg<WS\ c eLRLUSe[eLQmWS\ a p a �&`LVX^ a g n e[Y a V n�1;a VXe }La g aTnLa g
×¡ðSÔ ï�â<ÀL¼$â7�9H6G<�9�?fT`LQig<`L\ a ^_eLQSp$e �  BÀIÞL¾_` a \]RL` a g<z n em^_eL^_`LV c]a :

�2Q a lSe d |SUSeÄ\]`Lgú×¡ðSÔ ï�â<ÀL¼$âÙ�9H9�9�J�Êg<eÄl�`L\]l c eLVX`LQ÷fT`L^_USQSeLg9EmZÐ\]`Lg
p a ^ a � `Lg n eÉ^_eL^_`LV c]a fTVXeLf c eLVX`LQ a \�V a QSRL` n e.G a �� BÀIÞL¾
âIE�\ a g a WS\ c f a f c `LQSeLg
^_US\]p c ^�e nLc]a g<e[lS`L\]l c eLVX`LQmWS`Lg c]} \]eLg9:i'�`LZ�E�WL`LV2g<USWSUSeLg<p$`
EFfT`LQ - eLQLp c US^ n e[�JKJH
a � H9HJH·�4' d Z `Lp$V1`LgÏfTY c WSg9E�eL\=WSVX` } \]eJ^ a eLgÏ\ a ^_US\]p c ^_e nSc]a eLQÍUSQ a
nLc g<p$V c]} USf c]~ Qi>���� n eLp�eLVX^ c Q aTnLa :



� c \ a gÉRLVXhI� c f a gÉZ�\ a g a WS\ c f a f c `LQSeLg n e c ^_hIRLeLQSeLgÉWSVX` n USy]eLVX`LQÛRLV a Q n eLg
a VXfTY c lS`Lg´|SUSeíeLg<p c V a VX`LQ�\]`Lg�ðS¾T¿<äíäI¿XÔxÖëÀLâ n eí\ a g - �Ng´Zµ\ a g´�!���2g a gqUSg
\]z]^ c p$eLg9E a RLVXeLR a VAl c]n eS` a `Lp$V a g a WS\ c f a f c `LQLeLgÛg<`L\]`veL^_WSeL`LV ~ \ a gÛfT`Lg a g9:Î��\
l c]n eL`¸eLQAUSQ a[- �v�$USQ�f c `LQ a VXeLWSVXeLg<eLQSp a Q n `¸USQ a g<eLV c e n e c ^_hIRLeLQ�eLg9EJ\]\ a ^ aTnLa g
fTU aTn VX`Lg9EBeLQÃVXhIW c]nLa g<eLfTUSeLQSf c]a eLQÃ\ a W a QSp a \]\ aÊn eL\�^_`LQ c p$`JV n eÅ\ aÊ- �2E
USg<U a \]^_eLQSp�e�eLQ�USQ a ^ }Lc eLQSp�e�> c Q n ` 1 g9: - `LV{g<USWSUSeLg<p$`
E a g<zNeLgAeL£ a fTp a ^_eLQSp$e
fT`L^_`ì�&USQSf c `LQ a Q¯p a ^ }Lc sTQ¯\ a �7� Z¶\ a gÍWSeL\]z]fTUS\ a g9: � a gqU a l c]nLaTnìn eL\
^_`Ll c ^ c eLQSp$` n eLWSeLQ n e n e²|SU�e²p a Q¥VXhIW c]n `²f a ^ }Lc e²\ a gqeLfTUSeLQSf c]a : -ba V a l c]n eL`
- �ME{eLg<p$`³WSUSe n eÎl a V c]a V n eÎ�ÑfTU aTn VX`LgÂWL`LVvg<eLRLUSQ n `Ï�rfT`LQÎf a ^ }Lc `LgÂ^_U�Z
aT} VXUSWSp$`Lg<  a�a \]RL`P|SUSeÛg<eÛ^ c V a gqU a lSePZP|SU�ePWSUSe n ePp$`S^ a Vi�&hIf c \�^_eLQSp$eÛY a g<p a

� HAÓ?ÀIÞL¾TõLÈ�¼�ÀLâ n eL\
eLgqW a f c ` n eL\ nLc g<fT` n USVX`
:

��RLVXeLR a VX\]e.l c]n eL` a \ a g a WS\ c f a f c `LQSeLg�p a ^ }Lc sTQ�\]e nLc `.f c eSVXp a p$eLQSg c]~ Q a

\ a g²�0���{:µ��e=YSeLfTYS`
ENg<e=WSVX` }L~ |SU�e/eLV a p a Q nLc �&z]f c \Mp$V a QSgq�&eLV c V a VXfTY c lS`Lg n e
l c]n eL` a p$V a lSsTg n eB\ a gm�0���Â|SUSeBf a g c p$` n `Lg[\]`Lgml c]n eL`Lgml c eLQSeLQ nLc VXeLfTp a ^_eLQSp�e
n eÃUSQ a USQ c�nLaTn¸n e¸�)�;�F	����÷eLQA\ a fT`L^_WSUSp aTn `LV a :B� a[nLc � c f�US\]p aTn WSV c QSf c W a \�QS`
eLg<p aT}La ^_USfTYS`±eLQËp$s�VX^ c QS`Lg n e a QSfTYS` n e }La Q nLa 8 fT`L^_W a V aTn `LgªfT`LQË\]`Lg
RLV a Q n eLg a VXfTY c lS`Lg n e c ^_hIRLeLQSeLg Z¸RLVXhI� c f a g n e a \]p a VXeLg<`L\]USf c]~ QbEL\]`Sg4l c]n eL`Lg n e
eLg<f a \ a g n ePf�U aTn VX`Lg }La y a gÉWSUSg c eLVX`LQ n eL^ a Q nLa gÉVXeL\ a p c l a ^_eLQSp�eÛ^_` n eLg<p a gBeLQ
\ a gA�0���{E0eL\NWSVX` } \]eL^ a WSVX` }L~ g<eLV�eL\�V1eLp$V a g<`¥l a V c]aT} \]e¥eLQ�\]\]eLl a V{\]`LgAfTU aTn VX`Lg
n e�l c]n eL` n e�USQ[g<eLVXl c�n `LV a USQ?fT\ c eLQSp$e�W a VXp c fTUS\ a V<: - `LV�eLy]eL^_WS\]`
E a \ n eLg<WS\]eLR a V
fTU aTn VX`Lg n eml c]n eL` a USQ a eLg<f a \ a�n e � H?WS`LV2g<eLRLUSQ n `
:



� a �0���µQS`�WSUSe n e�p$V a QSg<^ c p c V{�²f�U aTn VX`Lg�eSQ�USQ�g<eLRLUSQ n `
E!Z¥\]USeSRL` � G
eLQÉeL\)g c RLU c eLQSp$e�gqeLRLU�Q n `
E a USQS|SUSe�eL\)V1eLg<US\�p aTn `�QSeLp$`�eLg a USQ � H�fTU aTn VX`Lg?WS`LV
g<eLRLUSQ n `
:@��g<p$eÛfT`LQSfTeLWSp$` n e c]d `ÛfTVX`LQ c f c]nLaTn �rWS`LV4eLy]eL^_WS\]`
E
\ a gÉfT`Lg a gBeLQ²\ a

VXe n²n e } eLQ¥W a g a V fT`LQ²USQ¥VXeLp$V a g<`²fT`LQSg c g<p$eLQSp$eL �eLg¸USQ¥fT`LQSfTeLWSp$` c ^_WS`LVXp a QSp$e
E
eLg<WSeLf c]a \]^_eLQSp$emfTU a Q n `mg<e a WS\ c f a�a VXe n eLg n emRLV a Q a QSfFYS` n e }La Q nLa :

' a Z�USQ aËnLc g<p c QSf c]~ Q c ^_WS`LVXp a QSp$eÑeLQSp$VXe a QSfTYS` n e }La Q nLa Z�VXeLp$V a g<`
fTU a Q n `?g<e?fT`LQSg c]n eLV a Q[VXe n eLg n e a \]p a lSeL\]`Lf c]nLaTn :m� a fT`LQS�&USg c]~ Q[l c eLQSe?fTU a Q n `
g<e.Y aT} \ a²n e a ^ } `Lg�fT`LQSfTeLWSp$`Lg�eLQ�p$sTVX^ c QS`Lg n e § lSeL\]`Lf c]nLaTn ¨L:ª��\ a QSfTYS` n e
}La Q nLa RLV a Q n eAeLg USQ a ^_e nLc�nLamn eA\ a f a QSp c]nSaTnAn eAp c eL^_WS`AeLQSp$VXeA\ a \]\]eLR aTnLamn eL\
WSV c ^_eLV }Lc p a fTU a \]|SU c eLVA\]USR a VAeLQ=\ a VXe n Z�\ a \r\]eLR aTnLa�n eL\�¢T\]p c ^{` }Lc p a eLg<e
\]USR a V<:Å	�eLp$V a g<` }La y]`�eLg=USQ a ^_e nLc]nLa�n eÚ\ a f a QSp c]nLaTnÚn eÚp c eL^_WS`ÚeLQSp$VXeÚ\ a

g a \ c]nLa[n eL\�WSV c ^_eLV }Sc p n e¸\ a �&U�eLQSp$e¸eLQA\ a VXe n ZB\ a \]\]eLR aTnLa[n e¸eLg<p�e¸WSV c ^_eLV }Lc p
a \
VXeLfTeLWSp$`LV<:

� a \]e?\ a WSeLQ a eLQS� a p c]dIa VMeL\0WSUSQSp$` a fTeLVXf a4n e?\ a l a V c]aT}Lc \ c]nLaTn?n e?VXeLp�V a g<`Lg
eLQ a \]RLUSQ a gmVXe n eLg9E9eLg<WSeLf c]a \]^_eLQSp$eB�0���2gmp c WS`B��p&YSeLVXQSeLp7ZÉ>A���2g }La g aTnLa gmeLQ
VX`LUSp$eLVXg9:Û��\]RLUSQ a g a WS\ c f a f c `LQSeLg9E
fT`L^_`�lS` d Z�l c]n eL`
E
QS`�WSUSe n eLQÉp$`L\]eLV a V_^_hIg
n e/USQS`Lg¥WS`LfT`Lg²^ c \ c g<eLRLUSQ n `Lg n e/l a V c]a f c]~ Q.eLQ.eL\2VXeLp$V a g<` a p$V a lSsTg n e/USQ a

VXe n :Î��ev`Lp$V a �&`LVX^ a ENeL\�VXeLfTeLWSp$`LV a g<US^ c VXh�|SUSe a \]RL` a Q nLa ^ a \�Z nLa VXh¥\]`Lg
W a g<`LgÛW a V a VXe a fTf c `LQ a V<:Î��g<p$`�Y a g c]n `vY c g<p ~ V c f a ^_eLQSp$evUSQ=WSVX` } \]eL^ a eLQ=eL\
fT`LQS�&\ c fTp$` n e n sTf aTnLa g�W a V a § eL^_W a |SUSeLp a V�\ a lS` d ¨LE0eLg<p$`¥eLg9E0eLQSl c�a V�^_USeLg<p$V a g
n e�lS` d{nLc R c p a \ c]dIaTnLa g a p$V a lSsTg n e�\ a ^ c g<^ a VXe n ^ c eLQSp$V a g eLg<p a eSg USg aTnLa W a V a

p$V a QSg<^ c p c V nLa p$`Lg9:



��\kWSVX` } \]eL^ a eLg.|SUSeÙ\ a g.^_USeLg<p$V a g n eÙlS` d g<eÙVXeLp$V a g a Q@f a QSp c]nSaTn eLg
l a V c]aT} \]eLg n eAp c eL^_WS`AWS`Lg<p$eLV c `LV a USQARLV a QAW a |SUSeLp$e n e nLa p$`Lg��
WS`JV;\]`Ap a QSp&`
ELeL\
VXeLfTeLWSp$`LV�QS`m�&USQSf c `LQ a V a fT`LVXVXeLfTp a ^_eLQSp$e
:

�!���2���kE�|SUSe=eLgÛeLQS`SVX^_eLg a QSfTYS`Lg n e }La Q nLa E�VXeLp$V a g<`LgÛeLg<p aT} \]eSg@�r\]`Lg
lSz]QSfTUS\]`Lgàg<`LQ¯eLg<eLQSf c]a \]^_eLQSp$e¯\]z]QSe a gàVXeLQSp aTnLa g< ¡EPZ a \]p a fF`LQS� c]aT}Lc \ c]nLaTn Z
nLc g<WS`LQ c]}Lc \ c]nLaTn E2`L�&VXeLf c�~ \ a ^_eLy]`LV¥eLg<WSeLV a Q dëa W a V a fT`LVXVXeLV¥WSVX` n USfTp c l a ^_eLQSp$e
eLg<p$`LgÎp c WS`Lg n e a WS\ c f a f c `LQSeLg a p$V a lSsTg n eÐUSQ a >A��� �r`Lp$V a g±g<`L\]USf c `LQSeLg
eL£ c g<p$eLQiYS`LZ[|SUSemUSg a Qi��>A���±Z��7¼�ðbÀI¿XÇbÀL¼�î�Ô]ÞL¾TõLÔ&¼  ¡:

K�: KK�: KK�: KK�: K?�� ���WS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSgWS\ c f a f c `LQFeSg_�
�������;8L��
�������;8L��
�������;8L��
�������;8L� c Q�e�^ ac Q�e�^ ac Q�e�^ ac Q�e�^ a n e�\n e�\n e�\n e�\0�$UFp$UFV1`�$UFp$UFV1`�$UFp$UFV1`�$UFp$UFV1`

�2Q aPn e=\ a g a WL\ c f a f c `JQSeLg²^_hIg²eL^_`Lf c `LQ a QSp$eLg²W a V a �!���2���ÑeLgÛY a fTeLV
fT`Lg a g�|SUSe�QSUSQSf a �&USeSVX`LQPWS`Lg c]} \]eLg a QSp$eLg9: - `LVmeLy]eL^_WS\]`
E6\]`Lgvâ�½bÔ&¼$×¡ðq� â4���7�
WSUSe n eLQ�g<eLV;fT`L^ }Lc Q aTn `Lg4fT`LQ��!���2���ÙW a V a p$V a eLV;\ a g4RLV a Q n eLg4WSeL\]z]fTUS\ a g a \ a g
W a QSp a \]\ a g n eL\
f c QSe
:

�2QB^_`L\]eLg<p$`ÉWSVX` } \]eL^ a eLQB\ a�c Q n USg<p$V c]a�n eL\6f c QSeÉeLg[|SUSeÉg c USQ a g a \ a�n e
f c QSeÉp c eLQSeÉg<`L\ a ^_eLQSp$eBUSQ a W a QSp a \]\ a ^_`Lg<p$V a Q n `ÉUSQ a WSeL\]z]fTUS\ a VXeLWLeLQSp c Q a ^_eLQSp�e
WS`LWSUS\ a V<ES` n `Lg W a QSp a \r\ a g ^_`Lg<p$V a Q n `�USQ a WSeL\]z]fTUS\ a VXeLWSeLQSp c Q a ^_eLQ�p$e § ^_U�eLVXp a ¨LE
¤Of ~ ^_`¸WSUSe n e¸^ a QSeLy a VXg<e¸eLg<p a g c p$U a f c]~ QAfT`JQARLV a f c]a ¦ - `LV�eLy]eL^_WL\]`
EJeLQA\]USR a V
n e a \]eLy a V a \]`Lg[fT\ c eLQSp�eLg9E�¤OWS`LVX|SUSeÉQS`Ég c ^_WS\]eL^_eLQSp�e a RLVXeLR a V�`Lp$V a W a QSp a \]\ a eLQ
USQ a g a \ aÂn eËf c QSeË|SUSe n eË`Lp$V a �&`LVX^ a eSg<p$USl c eLV a f a g c l a fTz a ¦ ¤ - `LV/|SUSs
^_`Lg<p$V a VieL\�^ c g<^_`ÛeLgqWSeLfTp$hIfTUS\]`PeLQ n `LgÉg a \ a g n ePf c Q�ePfTU a Q n `ÛgqePWSUSe n eÛeLQ
USQ a ¦



��g<p$`?eLg c ^_WS`Lg c]} \]e?YL`LZ�eLQ n z a E�WSeLVX`?WSUSe n e?QS`?g<eLVX\]`?g c \ a ��g<`Lf c]a f c]~ Q
n e - eL\]z]fTUS\ a g n e³\]`Lg���g<p aTn `Lg��2Q c]n `Lg } U�g<f a USQ a �&`LVX^ a : �!U±WS\ a QÎeLg<p a
c \]USg<p$V aTn `meLQi\ a � c RLUSV a �9�6:

IKJMLONQPSRIKJMLONQPSRIKJMLONQPSRIKJMLONQPSR/�"1hV�"1hV�"1hV�"1hVK��JMf]Z]�#R>\]Z]v¦IËNQ`aNQPSd��JMf]Z]�#R>\]Z]v¦IËNQ`aNQPSd��JMf]Z]�#R>\]Z]v¦IËNQ`aNQPSd��JMf]Z]�#R>\]Z]v¦IËNQ`aNQPSd

*1USg<p$` a YS`LV a E�\ a g.WSeL\]zrfTUS\ a g�g<`LQ�USg<U a \]^_eLQSp$e nLc g<p$V c]} U c]nLa g�eLQ�f c QSfT`@`
g<e c gÍeLg<p�USfTYSeLgÍ|SUSe¯fT`LQSp c eLQSeLQ¯\]`LgÍVX`L\]\]`LgÍ|SUSeìg<eLVXhIQùVX` nLaTn `LgÍeLQ¯\]`Sg
WSVX`LZJeLfTp$`LVXeLg9:à��g<z{g�e�Y a YSeLfTYS` n eLg n e�\r`Lg � �9K9H9g9:à� c QÚeL^ }Sa VXRL`
E2g c \ a g
WSeL\]z]fTUS\ a g��&USeLV a Q nLc R c p a \ c]dIaTnLa g��r\ a ^ a ZJ`LVXz aÙn eªWSeL\]z]fTUS\ a g�Z a fT`LQSp c eLQSeªUSQ a

f a QSp c]nLaTn l a V c]aT} \]e n e § eL�&eLfTp$`Lg{eLg<WSeLf c]a \]eLg<¨ nLc R c p a \]eLg< ¡EFWS` n VXz a Qmg<eLV § }La y aTnLa g<¨
nLc VXeLfTp a ^_eLQSp�e n e.\]`Lg�eLg<p$U nLc `Lg�`�g a f aTnLa g n e.\]`Lg a VXfTY c lS`Lg n e�l c]n eL`
:Â��g<p�e
WSVX`LfTeLg<`meLg_^_`Lg<p$V aTn `[eLQi\ a � c RLUSV a �9�6:

Compresión digital de alta 
definición 

Estudios 

Anillo de Acceso 

ATM 
Switch 

Archivo de Película en la red 

SONET OC -12 

ATM 
Switch 

SONET OC-48 

Anillo  multicast 

Archivo de Película en la red 

Otras  
Ciudades 

Ciudad Dist. 

Proyección digital de alta 
calidad 
Alta definición de compresión 



�0`LgveLg<p$U nLc `LgvQS`�WSVX` n USf c VXz a QÚWSeL\]z]fTUS\ a gvg c QS` }Lc p$g9:à�0`Lg }Lc p$gvg�eLV c]a Q
RLU a V nLaTn `LgûeLQ USQ �&`LVX^ a p$` nLc R c p a \ n e a \]p a n eL� c Q c f c]~ QbE�Z a \]p a ^_eLQSp$e
fT`L^_WSV c ^ c]nLa g÷Y a g<p a |SUSeÃ\ a eLg<p$VXUSfTp$USV a �$USeLV a fT`L^_WS\]eLp aTnLa : �NU a Q n `Ãg<e
eLg<p$VXeLQ a V a E�eL\�eLg<p$U nLc `Bg c ^_WS\]eL^_eLQSp$eÉeLQSl c]a VXz a eL\�l c]n eL` a USQ a Q c \r\r` n e a fTfTeLg<`
- �M� � G{�!���2����Z a p$V a lSsTg n e?USQ[g 1;c p$fTY[���7�B:m��\0g 1;c p$fFY[WS` n VXz a4a VXfTY c l a V�\ a

WSeL\]z]fTUS\ a W a V a WSeLVX^ c p c V nLc �&eLVXeLQSp�eLg d `LQ a g@YS`LV a V c]a gÙZí`Lp$VX`Lg a g<WSeLfTp$`Lg9:¯��\
^_`Lg<p$V a VX\ a E6\ a WSeL\]z]fTUS\ a g<eLV c]a ^_US\]p c p$V a QSg<^ c p c]nLa eLQPUSQ a Q c \]\]`����M�F�9�/�!���2���k:
��p$VX`Lg�g 1;c p$fTY ¢ g����7� nLc g<p$V c]} U c VXz a Q�\ a g<e � a \ a l a V c `Lg a Q c \]\]`Lg�eLQ�f c U nLaTn eLg?eLQ
p$` n `�eL\{W a z]g9E n `LQ n eª\ a gvg a \ a g n e�f c QSeªeLg<p a VXz a QÚeLQS\ aTdIaTnLa gvWL`LV¥^_¢T\]p c WS\]eLg
\]z]QSe a g n e a fTfTeLg<`������ � G9:��0`Lg�g 1;c p$fTY ¢ g n e�^_US\]p c p$V a QSg<^ c g c]~ Q����7�ÏWL` n VXz a Q
nLc g<p$V c]} U c V¸eLg<p a gPfT`LVXV c eLQSp$eLg n e�l c]n eL` a l a g<p$`LgPQS¢T^_eLVX`Lg n e�g a \ a g n e�f c Q�e
g c ^_US\]p$hIQSe a ^�eLQSp$e
EÉWS`Lp$eLQSf c]a \]^_eLQSp$eàeLQÅp$` n `àeL\.W a z]g9: ��g<p$` c QSfT\]U c VXz a eL\
n eLg a VXVX`L\]\]` n e�p$sTfTQ c f a g n e�fT`L^_WSVXeLg c]~ Q nSc R c p a \ n e a \]p a¸n eS� c Q c f c]~ Q�Z¥p$sTfTQ c f a g
n e.WSVX`LZJeLfTf c]~ Q nLc R c p a \ n e a \]p a²n eL� c Q c f c]~ QbE�WSeLVX`.eL\ c QSRLVXeLg<`.WL`Lp$eLQSf c]a \�eLg�p a \
|SUSe�eLg<p$`�eLg�eL£ a fTp a ^_eLQSp$e�\]`�|SUSe�WS` n VXz a W a g a V[WSVX`LQSp$`
Eª�!���2���±Z a QS`�eLg
VXeL|SUSeLV c]n `�W a V aÚnSc g<p$V c]} U c VP\ a gÙWSeL\]z]fTUS\ a g n e�eLg<p a �&`LVX^ a E;WSeLVX` a USQÂWS` n VXz a

p$eLQSeLV�USQiVX`L\&:
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� :
 Y a VXe nª~ WSp c f a g c QSfTVX`LQSz k a EM�!���2���kE4¹TÈJÇb×¡ðS¿<ºIÇbº��Sâ�þLï�¼�Ô&×¡¾TÝ�Õ{ÀL¼1½�ºI¿Xå

`LV c R c Q a \]^_eLQSp$eAWSVX`LWSUSeLg<p$`AWS`LV;(NeL\]\]fT`LVXeÛ�@�MÀëÝ]Ý�×TºIÓ8�ëÇSÔ&×¡¾
¼�Ô&ºIÇ�¿<ÀLâ<ÀI¾T¿<×¡ð
� QS`LVX^ a \ c]dIaTnLa WS`LV¯���2�!�Ì� ü�Ó[ÀI¿XÔ&×¡¾TÇ Õ2¾
¼�Ô&ºIÇS¾TÝÃ¹!¼�¾TÇbäI¾T¿XÔ��I¾
¼�Ô&ºIÇ
Æ3Çbâ<¼�Ô&¼S�S¼$Àbß n eL� c QSeA�2��eLg<p$hIQ nLa V�W a V a g<e � a \]eLg ~ WSp c f a g9EJUSQ a eLg<p$VXUSfTp$USV a
n eÙp$V a ^ a W a V a eL\k^_US\]p c WS\]eL£ aTn ` n eÙp$V a � c f�` nLc R c p a \kZ´USQ@p$V a � c fT` n e
`LWSeLV a f c `LQSeLg :

G9:
 

�!`LQSeLp)g<e c]n eL`[W a V a WSVX`JWS`LVXf c `LQ a V2USQ a eJg<WSeLf c � c f a f c]~ Qm|SUSe a WSVx`LlSeLfTYSe
\ a g¶lSeLQSp a y a g¶|SUSeóWSVX`LWS`LVxf c `LQ a \ a p$V a QLg<^ c g c]~ Q nLc R c p a \ n e a \]p a

lSeL\]`Lf c]nLaTn a p$V a lSsTg n em� c]} V a�~ WSp c f a :

�6:
 

� aËc QS�&V a eLg<p$VXUSfTp�USV a gqU } Z a fTeLQSp$e³WSVX`LWS`LVXf c `JQ aTnLa WS`LV@\ a VXe nÑ~ WSp c f a

g c QSfTVX`LQ a �r�!���2���7 �`/\ a y]eLV a VX|SUSz aPnLc R c p a \Mg c QSfTVX`LQ a �r�!��'�  n eLg<WS\]eLR ~

eLQSf c ^ aÎn e�� c]} V a±n e }La Q nLaÎa QSfTY a Z a |�USe�eL\ c QSp$eLVXsTg a fTVXeSf c]n `
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