
������� �	� 
����������������������� �	��� ������������� ������ ���
�������� ���
�	���  ����� � !"�����#����������
$�%�&�'���	������


(*),+.-0/21�3547698
:;)<8>=?+�@>AB3C1EDE6GFIH,J
35K.),8>@ML.NE),-POQ1ROS6GTUL�=

V*WYXBZS[�\^]I_a`cbedgfhb�i?Wc_jXB`k\mlnWYb7oqpIlr]sbepU]stvuw]IZS`k_j\mXx]sby\
z belr{c]I_jtjlr\}|CWci~uw]s�n`��*`k_j]c����]I�*`k_j���Su��

:�15���4�=�T����q),8
3�-?=Q�21�/�+E),-?6

�P�r]spU\^_jl�pI`c���Pb��Yl�b�]I]I_jlnb���uw]IZS`k_m\mXx]sb<\
�v� ]�V�lr\}|gV*WY�n�n]I�c]�Wci~\ � ]5V�lr\�| z belr{c]I_jtjlr\}|�Wci���]I�#�0Wc_m�����a�

�C���E���2�C 5�
¡�¢q£M¤?¥<¦�§?¨q©�ªq«9¬>§a¬M¤r7®Y©j«k£M¬j¯±°�²E³^´vµ�¶�¬·ªq¸c¥�¬U¸k£m©m¹5ºI«Y»s¢,¼½§¾®
«k¥�¹¿¬>§¾¢e¹y©U¥�§?¬5º>£À¸cÁÂ§?¨q©�Ã~¥e¤?Äk©U£M¬M¤¾§¾®�¸Àºg¡5©I¼½«cÅP«k£^©Æ«k¥�¹
§?¨q©ÈÇ~¤?§¾®7ÇÉ¸k¼?¼n©·¦<©�¸ÀºvÊ�©IÅ	ËS¸k£MÌ�¯P»j¸k¼?¼r«yÍm¸k£^«c§¾¤?¥<¦CÅÉ¤¾§?¨È¬U»s¤Î¶
©U¥�§¾¤�¬U§?¬RºM£^¸kÁÏÇ�Ð�Ç�ÑPÒÓ«c¥�¹�°w´vÔ~¯�¨q«kÄk©�¨�©U¼ ª�©m¹�«Y¹kÄ9«c¥�»M©
§?¨q©È¬U§·«c§}©U¶^¸Àº>¶h§?¨q©I¶À«c£>§w¤?¥¿§?¨�©Õ¹y©>¬>¤½¦Y¥�¯�¹y©UÄc©U¼r¸Mª�ÁÈ©U¥S§?¯�«k¥�¹
§}©>¬U§¾¤Î¥,¦Ö¸Àº�°�£MÁ�®�»j¸kÁ�Á�¢q¥e¤¾»M«c§¾¤×¸k¥�¬�ª�£À¸Y§·¸s»j¸k¼Ø¬jÙyÚ�Û7¸k£MÌG¶
¤?¥<¦�»s¼½¸k¬I©U¼Ü®È§·¸m¦,©I§?¨q©I£j¯*§?¨q©>¬s©�¦Y£À¸c¢�ª�¬�¬·ª�©j»I¤ Ý*©m¹2«C»j¸kÁ�ª�¼n©m
£m©m«k¼Ü¶�¼Ü¤ ºI©*ª�£À¸Y§·¸s»j¸k¼*Þ?Ò�³^Ô�¶�ß�²E¡	àcáyác¶�âyâ,ãMäB¤?¥�Ð*¬>§}©I¼Î¼n©>¯0«k¥�¹
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�v� l�tÈZS`kZ.]I_Õtm[eXÈXB`k_jl5�I]stC`¿tm[epIpU]stmt^i¾[e��tmlW�,ý·|c]s`k_Õ]k�.Wc_m\
\^W�[St^]�\ � ]Æ�æt^\^]s�n�r]�i?Wc_jXB`c��d�]stmpU_jlrZS\mlrWYb�\^]sp � bSlnþ<[e]Ö\^W
t^Z.]spIlri?|7`ÕpUWYXxZS�n]k��_m]s`c�½ý}��lriÎ]5Ze_mWc\^WqpUWY�~ýQ�éln�nlr\m`k_m|�o,\m`cbqý
de`k_jd��Y�7fG�Eýho � u�� ����� ý	����
�ý*`cbed7\ � ]sbé[et^]�\ � `k\wt^Z.]spIl½ý
ÿ�pI`k\mlrWYbC\^W�`c[�\^WYXB`k\mlnpI`c���r|B�c]sb�]I_j`k\^]�pUWYb�i?Wc_jXB`cbSpU]w\^]stm\mt
i?Wc_B[et^]2lnb¿lnXxZS�r]sXB]sby\m`k\mlrWYb;\^]st^\ml�b��]��� �c]I|;i¾`cpU\^Wc_Èlnb
\ � lntétm[epIpU]stjt�t^\^Wc_m| � `ct��.]I]sb�\ � ]�� � fG�Q�Éý}tmZ�WYbSt^Wc_m]sd
pUWY�n�n`��.Wc_j`k\mlnWYb `cXxWYb�� ÿS{c]��c_mWY[�ZSt�� z belr{c]I_Mtmlr\}|ÓWci
uw]s�n`s��`k_m]c� z u��M�QV�lr\}|�V*WY�n�r]I�c]5WciP\ � ]BV±lr\}| z belr{c]I_Mtmlr\}|
Wci±�a]I�"�0Wc_m���·VvV��a�s�M�R\ � ]|��_jX�|)�v]st^]s`k_jp � �R`��.Wc_j`9ý
\^Wc_m|��Y���Q�7�M� z o��a_jX�|ÖV*WYXBX5[ebelnpI`k\mlrWYbStÀý}�P�r]spU\^_jWYbelnpIt
V*WYXBXÈ`cbed��·V��*VQ�\���M�G`cbed�\ � ]��YWYlnby\QV�WYXs�S`k\Q�a]I\0��`9ý
delrW���Wc_m�qlnb��r�w_jWY[�Z��·V����vý������;� ����� ý	����
�lntX�.]slnb��wd�]Uý
{c]s�rWcZ.]sd%l�b�\ � ] z o��a_MX�|c�a�w`s{,|%`cbed���`k_Mlnb�]�V�Wc_mZSt
t^|qt^\^]sXBt�iÎWc_5XxW��Sln�r]BpUWYXr�S`k\�b�]I\}�*Wc_m��_j`cdSlrWYt�� ���   ���wt
`C_m]stm[e�n\�Wciæ\ � lnt�pUWY�n�n`��.Wc_j`k\mlrWYb���\ � ]�tm|,b�]I_j�Ylnt^\mlnp�iÎ_M`cXx]Uý
�*Wc_m�7\^WÕd�]I{c]s�rWcZ&¡t¢(£��·V*WYXBXB`cbSdE�RV*WYby\^_jWY�×�QV*WYXBX5[qý
belnpI`k\mlnWYbetI�YV*WYXxZS[�\^]I_MtI�9`cbSd�fÀby\^]s���nlr�c]sbepU] ��t^|,tm\^]sXBt~�alr\ �
\ � ] � ]s�nZCWciQiÎWc_MXB`c�EXx]I\ � Wqdet±t^]I_m{c]sta`ctv`�XxW,de]s�.iÎWc_±i¾[qý
\m[�_m]�uwWYu	be]I\}�*Wc_m�,l�b��Bt^\m`cbede`k_Mdetvd�]I{c]s�rWcZ�Xx]sby\s�w��
   �

oqlnbSpU]7\ � lntCZS`kZ.]I_2lntC`;pI`ctm]Öt^\m[ed�|åZe_jWYXxWc\mlnb��¿`¿tm[ep>ý
pU]stmt^i¾[e�*`kZeZS�nl�pI`k\mlrWYbÖWciv�æt^\^]s�n�r]C\^Wé`�_m]s`c�½ý}��lriÎ]ÈZe_mWc\^WqpUWY�×�
lr\wlnbepI�n[ede]stv`�pU_jWYtmt�tm]spU\mlrWYbéWci0`cpU\mlr{,ln\mlr]staWG{c]I_�\ � ]�Z�`ct^\
tmlW�B|c]s`k_Mt(�*o,]spU\mlrWYb2fjfÉZe_mW�{qlnd�]st*\ � ]\�S`cpj�<�c_jWY[ebedCWYbC\ � ]
pUWY�n�n`��.Wc_j`k\mlnWYb�`cXxWYb��w\ � ]���fG�Eýho � u ����� ý	����
�tmZ�WYbSt^Wc_jtI�
_m]st^]s`k_Mp � `cbed�d�]I{c]s�rWcZ�Xx]sby\�\^]s`cXÈtI��`cbed�t^\m`cbede`k_MdetwWc_^ý
�Y`cbel5�s`k\mlnWYbet(��oq]spU\mlrWYbetxfmfjf�`cbedåf�¤ W�{c]I_m{qlr]I��\ � ]gi?Wc_^ý
XB`c��d�]stmpU_MlrZe\mlrWYb%\^]sp � bel�þ<[�]��æt^\^]s�n�r]é`cbed ����� ý	����
q��_m]Uý
t^Z.]spU\mlr{c]s�r|��Õo,]spU\mlrWYb�¤ ZS_m]st^]sb<\mt�`ÕZS`k_j\�Wci�\ � ]È�Ptm\^]s�n�r]
t^Z.]spIl½ÿ�pI`k\mlnWYb�Wci ����� ý	����
q��`cbedB�Ylr{c]st0]k��`cXxZS�r]st0Wci�]I_m_jWc_jt
`cbedx`cXr�Slr�Y[eln\mlr]stRi?WY[ebed�`ct0`w_m]stj[e�r\~Wci�i?Wc_jXB`c�n�n|�t^Z.]spIlri?|yý
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lnb���\ � ]vZe_mWc\^WqpUWY���g���c]sb�]I_j`c��`kZeZe_mWY`cp � `cd�WcZS\^]sdÈ`k\ z u
`cbed2VvV��a��\^W5\^]st^\æ�c]sb�]I_j`k\mlrWYb�iÎ_jWYX�`cbC�Pt^\^]s�n�n]viÎWc_MXB`c�
t^Z.]spIl½ÿ�pI`k\mlnWYb�lnt*d�]stmpU_Ml5�.]sdÈlnbÕo,]spU\mlrWYb+¤wf;� �v� lntPt^]spU\mlnWYb
`c�nt^Wvtj[eXBXB`k_jl^�I]stEiÎWY[e_�|c]s`k_jtQWcih� � fG�Q�0ý}tm[�ZeZ.Wc_m\^]sd�ZS[]��ý
�nlnt � ]sdw_m]st^]s`k_jp � _m]stj[e�r\mtElnb�\^]stm\R�c]sb�]I_j`k\mlnWYb��S`ct^]sd�WYb�i?Wc_^ý
XB`c��t^Z.]spIl½ÿ�pI`k\mlrWYbSt(�Po,]spU\mlrWYb+¤�fjfÉZe_m]st^]sb<\mt*\}�*W�tm|,t^\^]sXÈt
Wci�t^Wci?\}��`k_m]���� � � ©¾ºM¬MÁ�âmºM¬MÁ ý £^»hª.§ �e`cbed¥���b�0fÀ��u��P����lnX�ý
ZS�r]sXB]sby\^]sd�\^W � ]s�rZé�c]sb�]I_j`k\^]BpUWYb�i?Wc_jXB`cbepU]�\^]st^\mt���o,]sp>ý
\mlrWYb�¤wfmfmf5tm[eXBXÈ`k_jl5�I]stxWY[�_ÈZe_j`cpU\mlnpI`c�±\^]stm\È�c]sb�]I_j`k\mlnWYb
_m]stm[S�r\mtQý�\ � ]�\^]sp � b�WY�nWc�c|5\^_M`cbet^i?]I_ÉWciS\^]st^\mtPiÎ_mWYX¦� � f����
\^W�V��*V§�t����¨~l�be`c�n�r|c�Yo,]spU\mlrWYb�f	©åZS_m]st^]sb<\mtQ\ � ]æ`c[�\ � Wc_Mt(ª
Z.]I_jt^WYbe`c�aZ.]I_jt^Z.]spU\mlr{c]7WYb � WG� \ � ]�ZS_mWc\^W,pUWY��d�]I{c]s�nWcZ�ý
Xx]sb<\vZe_mWqpU]stmtvl�t±lnb2�c]sb�]I_j`c�QlnXxZe_mWG{c]sdÕ\ � `cb��qt±\^WÈ[Stmlnb��
i?Wc_jXB`c�EXx]I\ � Wqdet(�

z z�{�«¥�?û(~�øSùGö�ø_¬�®z(¯g° ���s±³²h´_´ °@µ_µd¶
± õR·�õ¹¸?ø_ºX» õ¹}`~

¨�Wc_jXÈ`c�æXx]I\ � W,det5lnb;pUWYXBX5[ebelnpI`k\mlrWYbSt�Ze_jWc\^W,pUWY�*t^Z.]spIl½ý
ÿ�pI`k\mlrWYb�`cbed�pUWYb�i?Wc_jXB`cbSpU]7\^]st^\mlnbe� � `s{c]¼�.]I]sbå�alnd�]s�n|
[et^]sd"lnb	\ � ]�d�]stmln�Yb�`cbed"\^]st^\mlnb���WciÕ_m]s`c�½ý}�nlniÎ]�ZS_mWc\^Wký
pUWY�nt½�w¾   �X� � ¾   �g� �E¿E  �g�w� �   �g�wÀ�Á   �g� Âb
   �-� � Â   ��fhb�ZS`k_m\ml�pI[e�n`k_s�
\ � ]��æt^\^]s�n�r]�i?Wc_jXB`c�Ed�]stmpU_MlrZe\mlrWYb�\^]sp � bSlnþ<[e]|�Y¨~u � ��� ���@  �
�wÀ��   �g�w¾ �@  �g�w¾�Â  �� `ct��.]I]sb�[St^]sdgWYbét^]I{c]I_j`c�QW,pIpI`ctjlrWYbetw\^W
_m]st^WY�n{c]P`cXs��lr�Y[elr\mlr]st��alr\ � lnb�lnb<\^]I_jbe`k\mlnWYbe`c�cZe_mWc\^WqpUWY�ntj� �   �
� � Â   �7�wÀ �   �X�wÃ�À   �7�w¾��   �X� ¿�¿E  �

fÀb � Á�Á�Â�� z uÄª tt�0_jWc\^W,pUWY�É�æb��Ylnb�]I]I_jl�b����Q`���Wc_M`k\^Wc_m|c�.]Uý
�Y`cb�lr\mt�lnb<{cWY�r{c]sXx]sb<\w��lr\ � \ � ] z o¼�a_jX�|�l�b�[etjlnb��È�ætÀý
\^]s�n�r]�\^W�i?Wc_jXB`c���r|gt^Z.]spIlri?|C\ � ]5XBl��nlr\m`k_m|2t^\m`cbede`k_Md¼��f���ý
o � u ����� ý	����
Å� ���   �Æ��b#l�belr\mln`c�wtmXB`c�n��pUWYb<\^_j`cpU\��alr\ �
\ � ]\�a_MX�|+�v]st^]s`k_jp � �R`��.Wc_j`k\^Wc_m|Ctm[�ZeZ.Wc_m\^]sd|�.Wc\ � tjlnX�ý
[e�n`k\mlnWYb7`cbed�t^Z.]spIl½ÿ�pI`k\mlrWYb7Wci0\ � ] � Á�Á�ÀC{c]I_MtmlrWYbgWci ����� ý
����
�� � À   �j� ÂÇÁ   � �v� lntwiÎWc_jXÈ`c�Ét^Z.]spIl½ÿ�pI`k\mlrWYbé_m]st^]s`k_Mp � ]IiÎý
i?Wc_m\�_j]spU]slr{c]sd�\ � ]�`k\^\^]sby\mlrWYb�Wciæ\ � ]BV��*V§�t� o,WciÎ\��*`k_j]
�Pbe�Ylnb�]I]I_jlnbe�2V*]sb<\^]I_�lnbé���d��V±�*V§�\� �r]s`cdet�\ � ]�]k�.Wc_m\
\^Wg]I{cWY�r{c] ����� ý	����
7\^W�Xx]I]I\�\ � ]|��_jX�|�ª t�_m]sþ<[Slr_m]sXx]sb<\mt
i?Wc_��S`k\^\m�r]UÿS]s��dÖdelr�Ylr\ml^�s`k\mlrWYbE��\ � _jWY[�� � \ � ]��YWYlnb<\�V����vý
���5��lr\mt^]s�ni�_j]st^Z.WYbetml5�S�n]±iÎWc_*\ � ]w]I{cWY�r{,l�b�� ����� ý	����
Btm\m`cbqý
de`k_jde�

¨�_mWYX � Á�Á�Ãx\^W � Á�Á � ��W�{c]I_±ÿ�iÎ\�|�p � `cb��c]st±\^Wx\ � ]��Pbe�Y�nlnt �
t^Z.]spIl½ÿ�pI`k\mlnWYb%Wci ����� ý	����
�_m]stm[S�r\^]sd�iÎ_mWYX z uÄª tÕ]k��Wc_j\mt
[etml�b��å�Pt^\^]s�n�n]�\^W%i?Wc_jXB`c�n�r|�t^Z.]spIlri?|�\ � ]Æt^\m`cbede`k_jdÈ�w�   �
� ���   �¾t^]I]�¨�lr�Y[e_m] � �;�É� � l��r]�\ � ]Ö�Pb��Y��lnt � \^]k�,\g\m`k�c]st
Ze_m]spU]sde]sbepU]ÈlnbÖpI`ctm]ÈWci±delntm`k�c_j]I]sXx]sby\��alr\ � \ � ]BiÎWc_MXB`c�
t^Z.]spIl½ÿ�pI`k\mlnWYbE� ÃE¡éï ¬æÐ*¬>§}©I¼Î¼n©v¬·ª�©j»I¤ Ýæ»j«Y§¾¤¾¸k¥é¸Àº�àcáYáY¶�âYâqã5¤�¬
«k¥¿¸GÊ%»I¤×«k¼.ªq«c£>§�¸Àºx§?¨q©ÈÁ�¤Î¼Ü¤?§·«c£M®Õ¬U§·«k¥�¹Y«c£À¹YÚXË f�\�_j]IZe_m]Uý
Ì i ���@S�!������-���@��F(!Í�@FRC_l$Î;Î�< n@n 9\��"�VW"����-!��\N@"��������@F½x0C¹D���� ���MNk"G#
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t^]sb<\mt±WYb�]�Wci~\ � ]wÿS_jt^\±XB` Ï^Wc_vbe`k\mlrWYbe`c�.Wc_vl�by\^]I_jbS`k\mlrWYbe`c�
t^\m`cbedS`k_jdetQW�Ð�pIln`c�n�r|�l�bepI�n[edel�b��v`cbx�Pt^\^]s���r]*tmZ�]spIlrÿ�pI`k\mlrWYbÑ�
�w\ � ]I_a]k�q`cXxZ��r]stvlnbepI��[ed�]��wÀ �@  �7�wÀ�Â   �7�wÀ�Ã   �X�wÃ��   �

u�[�_jlnbe��\ � l�t�Z�]I_MlrW,d���V±�*V§�\� � `ct\�.]I]sb�pUWYbepI[�_m_j]sby\m�r|
d�]I{c]s�rWcZ�lnb���`BV*WYbeiÎWc_jXÈ`cbepU] � ]st^\^]I_±\ � `k\±pI`cbÕ`c[�\^WYXÈ`k\Àý
lnpI`c�n�n|�]I{k`c�n[e`k\^]¿` ����� ý	����
#lnXxZS�r]sXB]sby\m`k\mlrWYb�lnd�]sb<\mlri?|yý
lnb���lr\mt�pUWYbeiÎWc_jXÈ`cbepU] �aln\ � \ � ]¿t^\m`cbede`k_MdÑ�Ò��[�_�\^]st^\
�c]sb�]I_j`k\mlnWYbÖ_m]st^]s`k_Mp � �*`ct5lnbelr\ml�`k\^]sdÖ`ct�ZS`k_j\�Wci±\ � ] z o
��_jX�|`ª tt�wd�{9`cbSpU]sd � ]s�r]spUWYXÈX�[ebSlnpI`k\mlrWYb�`cbed�fÀb�i?Wc_jXB`9ý
\mlrWYb�u�lntm\^_jl5�S[�\mlnWYb��a]st^]s`k_jp � �0_jWc�c_j`cXÈ�Y� � fG�Q�J�.lnbs�y`cbqý
[e`k_m| � Á�Á�¾,��� � ]sb z uÄª tj�P_mWc\^WqpUWY���æb��Ylnb�]I]I_Mlnb��s�Q`����.]Uý
�Y`cb2_m]st^]s`k_Mp � pUWY�n�n`��.Wc_j`k\mlnWYb���lr\ � VvV��a�Ä�q�-�.Wc_m\mt��*]I_m]
i?W,pI[etm]sd7WYbé`c[�\^WYXB`k\mlnpI`c���r|Õ�c]sb�]I_j`k\mlnbe��\^]st^\�pI`ct^]stwi?_mWYX
\ � ]��Ptm\^]s�n�r]�t^Z.]spIl½ÿ�pI`k\mlrWYbet��g��]sb�]I_j`k\mlnb���\^]st^\mt�i?_mWYX i?Wc_^ý
XB`c�Et^Z.]spIl½ÿ�pI`k\mlrWYbet±tm[ep � `ct±ZS[e_m]wÿ�belr\^]�t^\m`k\^]�XB`cp � l�b�]st
�Y¨0o¹�ét;� � `ct��.]I]sbå]k�q\^]sbetmlr{c]s�r|�tm\m[edelr]sd�l�bå\ � ]���lr\^]I_j`9ý
\m[�_m]���Ó�[�\�\ � ]Blnb � ]I_j]sby\�pUWYXxZ��r]k�qln\}|éWci ����� ý	����
élnt�i¾`k_
�.]I|cWYbedÖt^Z.]spIlri?|qlnb��2�alr\ � Z�[�_m]�¨0o¹�étI� � ]sbepU]B\ � ]Cb�]I]sd
\^W�[et^]Õ`�XxWc_m]CZ.W��*]I_mi?[S�æt^Z.]spIl½ÿ�pI`k\mlrWYb¿�n`cb��Y[e`k�c]Õtm[ep �
`ctw�Pt^\^]s�n�n]c�efhb<\^]I_jbe`k\mlnWYbe`c�~o,\m`cbSde`k_jdÕfmod�¦Á�
 ¿ Â]� z b�i?Wc_^ý
\m[ebe`k\^]s�n|c�e�c]sb�]I_j`k\mlnbe�x\^]st^\mtvi?_mWYX �æt^\^]s�n�r]�t^Z.]spIl½ÿ�pI`k\mlrWYbet
Ze_m]stm]sby\mtvdSlWÐ�pI[e�r\*\ � ]IWc_m]I\ml�pI`c�R`cbed2Ze_M`cpU\mlnpI`c�EZe_mW����r]sXBt(�
z u	`cbed�VvV±�v��i¾`cpI[e�r\}|g`cbSdgt^\m[ed�]sb<\mtapUWYb<\mlnb,[�]�\^WClnbqý
{c]st^\mlr�Y`k\^]�\ � ]st^]BZS_mW��S�r]sXBt���lr\ � \ � ]xZe_j`cpU\ml�pI`c�0XxWc\mlr{k`9ý
\mlrWYb�Wci�`kZeZS�r|qlnb���\ � ]�_m]stm[e�r\mt~\^WG�*`k_jdSt ����� ý	����
�\^]st^\æpI`ct^]
�c]sb�]I_j`k\mlnWYbÑ�

�w[�\^WYXB`k\mlnp��c]sb�]I_j`k\mlrWYb2WciR\^]st^\mt*iÎ_mWYX �æt^\^]s�n�r]wt^Z.]spIl½ÿ�pI`9ý
\mlrWYbetvZe_m]st^]sb<\^]sdÕ{k`k_jlrWY[et�\ � ]IWc_j]I\mlnpI`c��Ze_jW��S�r]sXBt(�

� �æu�[�_Mlnb��å\^]st^\mlnbe����lri5`cpU\mln{c] \mlnXx]I_Mtg�*]I_m] b�Wc\g\m`k�c]sb
lnb<\^W;`cpIpUWY[Sby\2� � ]sb�\ � ]é\^]st^\mt2�*]I_m]��c]sbe]I_j`k\^]sdE�a\ � ]st^]
\mlnXx]I_MtÉpI`cbÈdelntm_j[�Ze\~\ � ]±\^]st^\Ptm]sþ<[�]sbSpU]stI�y\ � ]I_j](�<|�i¾`cln�nlnb��
pUWc_m_m]spU\�lnXxZS�r]sXB]sby\m`k\mlrWYbSt�Wc_��æWc_Mt^]c�QZ�`ctmtmlnb��ÕlnbSpUWc_m_m]spU\
WYb�]st(��¨eWc_�`cpIpI[�_j`k\^]x\^]st^\mlnbe����\ml�Xx]I_jt�X�[St^\��.]�lnbepUWc_mZ.Wký
_j`k\^]sd2`ct�pUWYbet^\^_j`cl�by\mt*lnb<\^W�\ � ]w]k�q\^]sbed�]sd+¨Éo]�Ô�¾�Í¨0o¹�)�
XxWqd�]s�.WciÉ`cbg�Ptm\^]s�n�r]�t^Z.]spIl½ÿ�pI`k\mlnWYbÑ�
�h� � ]st^\Ét^]sþ,[�]sbepU]*�c]sb�]I_j`k\mlrWYb�lnt~�nlnXÈlr\^]sd��,|�\ � ]�pUWYby\^_jWY�½ý
�n`��Sl��nlr\}|CWci0`cbgfÀXxZS�n]sXx]sby\m`k\mlnWYb z bed�]I_ � ]st^\½�?f z � �s� ¿E  �
� ]st^\^]I_jt�XB`s|Cb�Wc\ � `s{c]�delr_j]spU\*`cpIpU]stmt�\^Wx`c�n��lnb<\^]I_mi?`cpU]Ç�¾t@�
lnb�� � lnp � \ � ]�f z � `cpIpU]IZe\mt�lnbeZS[�\mt(� � |<ZSl�pI`c�n�r|c�.\ � ]xlnbqý
\^]I_mi¾`cpU]st~�alr\ � [�ZeZ.]I_R�n`�|c]I_jtI�cWc_~�alr\ � \ml�Xx]I_jt~`k_m]*dSlWÐ�pI[e�r\
Wc_�lnXxZ.WYtmtml5���r]�\^Ww`cpIpU]stmt�de[e_jlnb��±_m]s`c�<\^]st^\mlnbe��pUWYbedeln\mlrWYbet(�
fÀb�\ � lnt�pI`ct^]c�St^WYXx]�lnbeZS[�\mt*pI`cbeb�Wc\J�.]�dSlr_m]spU\m�r|È`kZSZS�nlr]sdÑÕ
\ � ]élnby\^]I_M`cpU\mlrWYbetÈl�by{cWY�r{qlnb��Ötj[ep � lnb<\^]I_mi?`cpU]stCXB`�|å_m]sbqý
d�]I_gt^WYXB]�Z�Wc_j\mlrWYbetCWci�\ � ]éZS_mWc\^W,pUWY��[eby\^]stm\m`��S�r]c��`cbed
XB`�|Ölnby\^_jW,de[SpU]Èb�WYbqý}d�]I\^]I_MXBlnbelntjXÏ`cbed�ÖGWc_�_j`cpU]CpUWYbSdel½ý
\mlrWYbetade[�_jlnbe��\^]st^\ml�b��]�
Àh�PfÀb�i?]s`ctml5�S�n]a\^]st^\±t^]sþ,[�]sbepU]st±XB`�|��.]w�c]sb�]I_j`k\^]sdÕ[ebS�r]stmt
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pUWYb)(�l�pU\mlnb���pUWYbedeln\mlrWYbet-�S`ctm]sdBWYbÈ`�Ze_mWc\^WqpUWY��ª tæ{9`k_jl�`��S�r]st
`k_m];_m]st^WY�r{c]sdÉ�?\ � ];fh�wu��P����t^WciÎ\��*`k_j];Z�`cpm�k`k�c] �·oq]sp>ý
\mlrWYb ¤wfmf�ý�Ó�`cded�_m]stmtm]st±\ � lnt�Ze_jW��S�r]sX��;�
Â]�PfÀbCZS`k_m\mlnpI[S�n`k_s�qlnb�i?]s`ctml5�S�r]�\^]st^\vt^]sþ,[�]sbepU]st±XB`�|È_m]stj[e�r\
i?_mWYX `�ZS_mWc\^W,pUWY��ª tæ{k`k_jln`����r]stæXBW,d�]s��lnb���X5[e�r\mlnZS�r]v\mlnXB]I_jt
\ � `k\CXB`s| �.]g_j[ebSbelnb���tmlnX5[e�r\m`cbe]IWY[etm�r| �?\ � ]�t^Wký}pI`c���r]sd
»j¸c¥ í ¤×»s§¾¤?¥<¦2§¾¤?ÁÈ©U£M¬�ª�£À¸<ÍU¼n©UÁwä �

�v� ]�\mlnXÈlnb��¿`cbed�pUWYby\^_mWY���n`��Sln�nln\}|%lntjtm[�]stC�æ]I_j]�Ze_m]st^]sb<\
lnb�\ � ]��Í¨0o¹� XBW,d�]s�wWci�\ � ]��æt^\^]s�n�r]�t^Z.]spIl½ÿ�pI`k\mlnWYb%Wci
��f���ýho � u ����� ý	����
��wÀ   �J�w� �@  �|Ó�`ct^]sdÖWYb�\ � ]x_j]stm[e�r\mt�Wci
lnb<{c]st^\mlr�Y`k\mlnbe��Ze_mW��S�r]sXÈt�� � ��`cbed ���b�Ä�,|;\ � ] z u `cbed
VvV��a��ÏÀWYlnb<\v�c_mWY[eZ&�w� �@  �7�w��À   �-� ¿ �   � z u � `ctP�.]I]sb7Ze_mWký
{qlndelnb���V���V§�\� �alr\ � `c[�\^WYXB`k\ml�pI`c�n�r|��c]sb�]I_j`k\^]sdê\^]stm\
t^]I\mt�tmlnbepU] � Á�Á ¿ � �v� ]�tml^�I]stvWciÉ\ � ]�_j]stm[e�r\mlnbe��¨Éo]��t�d�]Uý
_jlr{c]sd�i?_mWYX \ � ]Ö�Pt^\^]s�n�n]Öt^Z.]spIl½ÿ�pI`k\mlrWYb�_j`cbe�c]ÖiÎ_jWYX³Â �
\^W À�
bÀ2t^\m`k\^]stI��`cbed�iÎ_jWYX ��� Á�\^W�Á���Ã�\^_j`cbetmln\mlrWYbet(� �v� ]
pUWc_m_m]stmZ�WYbSdelnb��v\^]stm\~t^]sþ,[�]sbepU]st�_M`cb��c]æi?_mWYX � ÂÇÃw\^W\�,� � 
bÀ
\^]st^\~t^\^]IZSt(� �v� ]st^]P\^]st^\mtQ`k_j]Pi?_m]I]PWcielnb<\^]I_m_j[eZe\mlrWYbetEde[e]0\^W
[eb�]k�qZ.]spU\^]sd�\mlnXx]IWY[�\mtR� � ln�n]Q\ � ]sln_�pUW�{c]I_j`k�c]�Wci,\ � ]Pb,[eX�ý
�.]I_�Wci�\^]st^\m`��S�r]�\^_j`cbStmlr\mlrWYbetClnbepU_j]s`ct^]sd�iÎ_mWYX `kZeZS_mW���l½ý
XB`k\^]s�r|t��
�
v\^WaW�{c]I_ ¿ 
�
P�<|�[�\mln��l5�slnb���X�[S�r\mlrZS�r]�lnb<\^]I_mi¾`cpU]st
�alr\ � WY[�\ÉpUWYby\^_mWY���n`��Sln�nln\}|�pUWYb)(�lnpU\mt(� �v� ]±XxWYt^\P_m]spU]sby\P_m]Uý
t^]s`k_jp � i?W,pI[St^]st±WYbÕ\ � ]�pUWYb)(�lnpU\mlnbe�5\ml�Xx]I_jt±Ze_jW��S�r]sX �

z z�z�{+*�û(~�õ¹¸Y¸Îõ

fÀb � Á � Á,���Pt^\^]s�n�n]w��`ct±ZS[d�S�nlnt � ]sdB`ct�WYb�]�WciR\��æWÈf^od��fÀbqý
\^]I_jbe`k\mlnWYbe`c�So,\m`cbede`k_Md�¨�Wc_jXB`c��u�]stjpU_jlrZe\mlrWYb � ]sp � belnþ,[�]st
�Y¨�u � ��i?Wc_P\ � ]�t^Z.]spIl½ÿ�pI`k\mlrWYbÈWci.pUWYXBZS[�\^]I_æpUWYXÈX�[ebSlnpI`9ý
\mlrWYb�Ze_jWc\^W,pUWY�nt�� ���@  �J�wÀ��   �|�wt�t � W��ab�l�b)¨~ln�Y[�_m]��,�Q�ætÀý
\^]s�n�r]�t^Z.]spIl½ÿS]st�`CZe_mWc\^WqpUWY��ª t\�.] � `�{,lrWc_�`ct�`2t^]I\�WciæpUWYXxý

X5[ebelnpI`k\mlnbe��]k�,\^]sbSd�]sd�ÿ�belr\^]wt^\m`k\^]�XB`cp � l�b�]st(� � W�`s{cWYl�d
`cXr�Slr�Y[elr\�|B`cXxWYb���delW�.]I_m]sb<\æ_m]s`cde]I_jtPWciQ`5tmZ�]spIlrÿ�pI`k\mlrWYbE�
\ � ]5�Pt^\^]s�n�n]��n`cb��Y[e`k�c]�lr\mt^]s�ni � `ctw`Bi?Wc_jXB`c�·��XB`k\ � ]sXÈ`k\ml½ý
pI`c�×�Sl�XxZS�r]sXx]sb<\m`k\mlrWYbqý}l�bed�]IZ.]sbed�]sb<\æt^]sXÈ`cby\mlnpIt��

�Ptm\^]s�n�r]�l�tP`cbC]k�,ZS_m]stmtmlr{c]c�,�*]s�n�½ý}d�]Uÿ�be]sdE�Y�*]s�n�½ý}t^\^_j[SpU\m[�_m]sd
�n`cb��Y[S`k�c]�\ � `k\7lntÕpI`kZS`����r]�Wci5tmZ�]spIlniÎ|qlnb��¿delnt^\^_Ml5�S[�\^]sdE�
pUWYbepI[�_j_m]sby\ælnb�i?Wc_jXB`k\mlrWYbxZS_mW,pU]stjtmlnb���t^|qt^\^]sXBtælnbB`�pUWYX�ý
ZS�r]I\^]c�qpUWYbetml�t^\^]sby\I�qpUWYbepIlntm]c�q`cbSd�[ebS`cXs�Sln�Y[�WY[et0XB`cbSb�]I_��
�wbÖ�Pt^\^]s���r]xt^Z.]spIl½ÿ�pI`k\mlrWYb�`clnXÈt�`k\�delntmpUWG{c]I_jlnb��g`cbSd�_m]Uý
t^WY�r{qlnb���`cXr�Slr�Y[Slr\mlr]st0lnbB\ � ]vWc_jlr�Yl�be`c�e�Pbe�Y�nlnt � d�WqpI[eXx]sb<\
\ � `k\��æWY[e��d7pI`c[et^]�lnb<\^]I_mZe_m]I\m`k\mlnWYbgZe_mW����r]sXBt±i?Wc_wl�XxZS�r]Uý
Xx]sb<\^Wc_jt(�

�wbÕ�Pt^\^]s�n�n]wt^Z.]spIl½ÿ�pI`k\mlrWYb2pUWYbetmlnt^\mt�Wci~\}�*WxZS`k_m\mt��0`cbÕ`k_^ý
p � lr\^]spU\m[�_m]x`cbedélr\mt��.] � `s{qlrWc_�� �v� ]�`k_jp � lr\^]spU\m[�_m]�t^Z.]spIl½ý
ÿS]stw`ÈpUWY�n�n]spU\mlrWYb7Wci0tm|,t^\^]sXÈtaWciPbe]st^\^]sd�XBW,de[S�r]st(�±�P`cp �
XxWqde[e�r]�ª tX�.] � `�{,lnWc_0lnt0d�]stmpU_Ml5�.]sdr�,|�`cbB]k�q\^]sbed�]sd�¨0o¹�&�
�v� ]stm]*��¨Éo]��t�lnb<\^]I_j`cpU\~{,ln`�\ � ]�t^]sbedel�b��aWciSl�by\^]I_j`cpU\mlnWYbet
W�{c]I_�`Ct^]I\wWciPp � `cbeb�]s�nt(� �v� ]�l�by\^]I_j`cpU\mlnWYbet�`k_m]5pUWYbSpU]IZ�ý
\m[e`c�n�n|2tm\^Wc_m]sd�lnb7lnb�ÿ�belr\^]�¨~fG¨6�"þ<[�]s[e]st�]sbS`��S�nlnb��x\^_M`cbqý
tmlr\mlnWYbet�lnbC\ � ]�_m]spU]slr{qlnb��xXxWqde[e�r]w� � l�p � `k_m]�ÿS_j]sd2� � ]sb
`c�n��]sbe`����nlnb��2pUWYbedelr\mlnWYbet�`k_m]Btm`k\mlnt^ÿS]sdÑ���"pUWYXBZS�r]k��t^]I\
Wci~_j[e�r]st�d�]Uÿ�be]w]sln\ � ]I_v`5ZS`k_j`c�n�r]s��Wc_atm|,bep � _mWYb�WY[StPÿ�_jlnb��
Wci~\^_j`cbetmlr\mlnWYbet��alr\ � l�b�]s`cp � ��¨0o¹������{c]I_j`c�n�×��\ � ]�XÈ`cby|
i?]s`k\m[�_m]st�Wci��æt^\^]s�n�r]�`c�n�rW��'`È[etm]I_a\^WÈi?Wc_jXB`c���r|CtmZ�]spIlniÎ|2`
�alnde]�{9`k_jln]I\}|ÕWciÉb�]I\}�*Wc_m�gZS_mWc\^W,pUWY�0�.] � `s{qlrWc_jt(�J¨e[�_j\ � ]I_
lnb�i?Wc_jXB`k\mlnWYbÕ`���WY[e\v�Pt^\^]s�n�n]�pI`cbc�.]�iÎWY[ebSdÕlnb��w¾ �@  �7�w¾�Â   �

��b�]�XB` Ï^Wc_ �.]sb�]UÿS\2Wci�`cb��Pt^\^]s�n�n]ét^Z.]spIl½ÿ�pI`k\mlrWYb#`ctÕ`
XxWqd�]s��Wci~`�pUWYXBX5[ebel�pI`k\mlrWYb2Ze_mWc\^WqpUWY�Elnt�\ � `k\vlr\±pI`cb �.]
[et^]sd2`ctvl�b�ZS[�\æ\^WÈ`�pUWYb�iÎWc_MXB`cbepU]�\^]st^\v�c]sbe]I_j`k\mlrWYb2\^W,WY���

À



• Behavior:  , - . . / 0 1 2 3 4 1 0 5 6 7 4 8 0 9 8 9 : ; < = > ? 3 = 2 3 @
- variables
- priorities
- delays
- conditionals

• Architecture:  A 1 8 B 3 B 2 C D 3 0 9 E 0 4 8 B 2 - 0 0 8 2 4 1 - 0 = - F 6 : ; < =
- modules
- interaction points
- channels
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Network Layer - IP, SNDCF, Intranet Interface

Internet (IP) Layer

Subnetwork Dependent
Convergence Function

Intranet Layer

  7. OP-join-net.Req
  8. OP-leave-net.Req
  9. OP-TU-response-mode (response mode)
10. OP-TU-relay-mode (relay mode)
11. OP-TU-topology-precedence (precedence)
12. OP-TU-min-update-per (period)
13. OP-unable-to-join-net.Ind
14. OP-join-net.Ind
15. OP-leave-net.Ind
21. SNDCF-Unitdata.Req
22. SNDCF-Unitdata.Ind
23. SNDCF-Status.Ind
24. IL-Unitdata.Req (IL-Unitdata-id* , message 
      type,1~16 dest addr, src addr, precedence,
      throughput, delay, reliability, data, data length)
25. IL-Unitdata.Ind (IL-Unitdata-id*,1~16 dest 
      addr, src addr, data, data length)
26. IL-Status.Ind (IL-Unitdata-id* , ack failure,
      intranet path status, 1~16 dest addr)
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Network Layer Interface
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Transport Layer

Network Layer

Datalink Layer

 1. NL-Unitdata.Req
 2. NL-Unitdata.Ind
 3. NL-Status.Ind 
 4. DL-Unitdata.Req (DL-Unitdata-id* , 1~16 dest addr,
      src addr, top-id, precedence, throughput, delay, 
      reliability, data, data length)
  5. DL-Unitdata.Ind (1~16 dest addr, src addr, top-id,
      data, data length)
  6. DL-Status.Ind (DL-Unitdata-id* , ack failure,
      1~16 dest addr* , Type 2 connection status)
  7. OP-join-net.Req
  8. OP-leave-net.Req
  9. OP-TU-response-mode (response mode)
10. OP-TU-relay-mode (relay mode)
11. OP-TU-topology-precedence (precedence)
12. OP-TU-min-update-per (period)
13. OP-unable-to-join-net.Ind
14. OP-join-net.Ind
15. OP-leave-net.Ind

2,31

4 5,6

7,8,9,10,11,12
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ÁB¸s¹y© � � ]I_m]s`ctP\ � ]wu�`k\m`Ä�Rlnb��x�n`�|c]I_�_m]IiÎ]I_MtP\^W�`�t^\m`k\mlnWYb
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]k�qZS`cbed�]sd�pUWYXxZS�n]I\^]s�r|7\^Wg`CZS[�_j]Ä¨0o¹�&� �v� ]��Í¨0o¹� lnt
]k�qZS`cbed�]sd�ZS`k_j\mln`c�n�r|½Ïm[et^\�]sbeWY[�� � \^Wg�c]sb�]I_M`k\^]È`gt^]I\�Wci
\^]st^\mt*\ � `k\�lntæiÎ]s`ctml^�S�r]a`cbed�Ze_j`cpU\ml�pI`c��l�bÈtml5�I]��0uw]I\^]I_jXÈlnbqý
lnb��7� � lnp � i?]s`k\m[�_m]st�\^W�]k�qZS`cbedÆlnbÖ\ � ]��c]sb�]I_j`c�*pI`ct^]Õlnt
\ � ]�del5Ð�pI[e�r\±`ct^Z.]spU\vWci~\ � lnt�_m]stm]s`k_jp � �
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Pure FSM

Tests“Approximate” FSM
               +
1. timing constraint
    problem
2. controllability
    problem
3. conflicting timers
    problem

Estelle (EFSM) specification
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XBlnbSlnt^\mlnp�ÿ�beln\^]Uý}t^\m`k\^]�XB`cp � lnb�] �Y¨0o¹���vXxWqd�]s��WciÉ`�Ze_mWký
\^WqpUWY�Ét^Z.]spIl½ÿ�pI`k\mlrWYbE�.i?W,pI[St�WYb�\ � ]5WcZS\mlnXBl5�s`k\mlrWYbéWciæ\ � ]
\^]st^\2t^]sþ,[�]sbepU]��r]sb��c\ � �ì]�W��*]I{c]I_s��`cb%f z � XB`�| � `�{c]
\mlnXBl�b��wpUWYbSt^\^_j`clnb<\mt0lnXxZ.WYt^]sdÄ�,|5`cpU\mln{c]v\mlnXx]I_jt��Qfhi�\ � ]st^]
pUWYbet^\^_M`clnby\mt�`k_m]�beWc\�pUWYbetmlnde]I_m]sd de[e_jlnb��2\^]st^\5t^]sþ<[e]sbepU]
�c]sb�]I_j`k\mlnWYbE�E\ � ]xt^]sþ,[�]sbepU]xXB`s|�b�Wc\\�.]�_j]s`c�nl5�s`��S�r]5lnb�`
\^]st^\��n`��.Wc_j`k\^Wc_m|��c�wt5`7_m]stj[e�r\I�~{9`c�nl�d lnXxZ��r]sXx]sb<\m`k\mlrWYbet
XB`�| lnbepUWc_m_j]spU\m�r|�i?`cl��P\ � ]2pUWYb�i?Wc_jXB`cbepU]2\^]st^\mts�0Wc_xb�WYbqý
pUWYb�i?Wc_jXB`cb<\vf z � taXB`s|2lnbepUWc_m_j]spU\m�r|�Z�`ctmt±\ � ]�\^]stm\mt(�

�wb�Wc\ � ]I_�Ze_mW��S�n]sX lnb�\^]st^\�t^]sþ,[�]sbepU]��c]sb�]I_M`k\mlrWYb�lnt�de[�]
\^WÖ\ � ]g��lnXBlr\^]sd¿pUWYb<\^_mWY�n�n`��Sl��nlr\}|ÆWciw`cb�f z � � � |<Z�lnpI`c�n�r|c�
\ � ]�l�b�ZS[�\mt±d�]Uÿ�b�]sdÕi?Wc_a\ � ]5lnby\^]I_ji?`cpU]st��alr\ � [eZeZ.]I_v�n`s|<ý
]I_jtaWc_a�alr\ � \mlnXx]I_jtvpI`cbSb�Wc\Q�.]�delr_j]spU\m�r|C`kZSZS�nlr]sd �,|2\ � ]
\^]st^\^]I_�� fhb;\ � lnt5pI`ct^]c�æ\ � ]2\^]st^\m`��Sln�nln\}|ÖWciw`cb¿f z � XB`s|
t^]I{c]I_m]s�n|��.]�_m]sde[epU]sdeÕ�lnb�`cdedeln\mlrWYbE��beWYbqý}d�]I\^]I_jXBl�belntmX
`cbed�ÖGWc_a_j`cpU]�pUWYbedeln\mlrWYbet±XB`�|CWqpIpI[�_adS[�_jlnb��5\^]st^\mlnbe�]�

fÀb�o,]spU\mlrWYbetg¤�f�ý��#`cbed�¤wf}ý�Ów�,�æ]aWY[�\m�nlnb�]±WY[e_0]s`k_j�nlr]I_P_m]Uý
t^]s`k_jp � _m]stm[e�r\mtR\^W�]s��lnXBlnbe`k\^]æ\ � ]P\ml�XBlnb��apUWYbSt^\^_j`clnb<\mt�`cbed
pUWYb<\^_mWY�n�n`��Sl��nlr\}|2Ze_jW��S�r]sXBt�� � lnp � `kZSZ�]s`k_�lnb�\ � ]��Í¨0o¹�
XxWqd�]s�QWciP\ � ] ����� ý	����
¹����[�_w_m]spU]sby\�_j]st^]s`k_jp � i?WqpI[etwWYb
\ � ]atmWký}pI`c�n�r]sd »M¸k¥ í ¤¾»�§¾¤Î¥<¦È§¾¤ÎÁÈ©I£j¬Éª�£À¸yÍI¼r©IÁ �<� � ]I_m]alnb�i?]s`9ý
tml5���r]0\^]st^\Ét^]sþ,[�]sbepU]stÉXB`�|s�.]P�c]sbe]I_j`k\^]sdB[ebe�n]stmtRpUWYb)(�lnpU\Àý
lnb��gpUWYbSdelr\mlrWYbets�S`ct^]sd WYbÖ\mlnXx]I_Mt�`k_m]�_m]st^WY�r{c]sdÑ� �a� ]st^]
_m]stm[S�r\mt±`k_m]�d�]stjpU_jl5�.]sd2lnb7o,]spU\mlrWYb ¤wf�ýhV��
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u�[�_jlnbe��\^]st^\mlnb����,\^_j`s{c]I_Mtmlnb���]s`cp � t^\m`k\^]w\^_j`cbetmlr\mlnWYbxWci�`cb
f z � _m]sþ,[elr_m]st�`�pU]I_m\m`clnbå`cXBWY[eby\�Wci�\mlnXx]���� \^]stm\Bt^]Uý
þ,[�]sbepU]v\ � `k\P\^_j`s{c]I_jtm]stP\^W,W�XB`cb<| ¬I©I¼ º>¶�¼r¸s¸Mª�¬ �¾` ¬I©I¼ º>¶�¼r¸s¸Mª
lntæ`�t^\m`k\^]w\^_j`cbetmln\mlrWYbB\ � `k\*t^\m`k_m\mt*`cbed�]sbedetP`k\æ\ � ]�tj`cXx]
t^\m`k\^] �*lnbC`5�Ylr{c]sbÕt^\m`k\^]��al��n�eb�Wc\J�.]�_j]s`c�nl5�s`��S�r]�lnbC`5\^]st^\
�n`��.Wc_j`k\^Wc_m|Ölni*\ � ]È\mlnXx]�\^W�\^_M`s{c]I_jt^]2\ � ]Ct^]s�riÎý}�rW,WcZSt�]k�,ý
pU]I]sdet�`C\mlnXx]I_��nl�XBlr\�`ct�de]Uÿ�b�]sd¼�<|é`cb�Wc\ � ]I_�\^_j`cbetjlr\mlrWYb
Wc_jlr�Yl�be`k\mlnb��xlnbÕ\ � lnt±t^\m`k\^]��*fhbÕ\ � lntvpI`ct^]c��`x\mlnXx]IWY[�\a�aln�n�
lnbe`cde{c]I_m\^]sby\m�n|Æ\^_jln�c�c]I_BiÎWc_MpIlnb���\ � ]gf z � lnb<\^W `ÖdelW�.]I_^ý
]sb<\�t^\m`k\^]c�P`cbSdÖ\ � ]I_m](�,|Ödelntm_j[�Ze\mlnbe��\ � ]�\^]st^\�t^]sþ<[e]sbepU]
�.]IiÎWc_j]5`c�n�~Wciæ\ � ]5tm]s�ri�ý}�nW<WcZSt�`k_m]�\^_j`�{c]I_jt^]sdÑ��f�iP\ � lntw[ebqý
_m]s`c�nl^�s`��S�r]7\^]stm\gt^]sþ<[e]sbepU]�lnt�beWc\2`�{cWYlnd�]sd#de[e_jlnb��Æ\^]st^\
�c]sb�]I_j`k\mlnWYbE�æXxWYtm\5f z � t5�aln�n�Pi?`cln�*\ � ]2\^]st^\x]I{c]sb�� � ]sb
\ � ]I|�Xx]I]I\�\ � ]Bt^Z.]spIl½ÿ�pI`k\mlrWYbÑ��V±�r]s`k_j�r|c�E\ � l�twl�t�b�Wc\�\ � ]
�cWY`c��Wci�\^]st^\ml�b��]� �v� ]I_j]IiÎWc_m]c��`xZe_mWcZ.]I_j�r|È�c]sb�]I_j`k\^]sd�\^]st^\
t^]sþ,[�]sbepU]�X5[et^\±\m`k�c]�\mlnXx]I_apUWYbSt^\^_j`clnb<\mtvlnb<\^WB`cpIpUWY[eb<\(�

��[�_�_m]st^]s`k_jp � _m]stm[e�nt¥� ¿ �   �Ä� ¿ À   WcZe\mlnXÈl5�I]g\ � ]é\^]st^\2t^]Uý
þ,[�]sbepU]a�r]sbe�c\ � `cbedBpUWYtm\I�q[Sbed�]I_É\ � ]wpUWYbet^\^_j`clnb<\0\ � `k\*`cb
f z � pI`cb%_m]sXÈ`clnb�WYbe�n|¿`Æ�nlnXBln\^]sdå`cXxWY[eb<\�Wci�\mlnXx]élnb
t^WYXx]Ct^\m`k\^]st5de[�_jlnbe�C\^]stm\mlnb����X�.]IiÎWc_m]�`Õ\mlnXx]I_�ª t�]k�,Z�lr_j`9ý
\mlrWYbåi?Wc_jpU]st�`Öt^\m`k\^]�p � `cb��c]�� �v� ]gt^WY��[�\mlrWYb;ÿS_jtm\B`c[��ký
Xx]sb<\mtÈ`cb%Wc_jlr�Ylnbe`c�v�c_j`kZ � _m]IZS_m]st^]sb<\m`k\mlrWYb�Wci�\ � ]�Ze_mWký
\^WqpUWY�g¨0o¹� XxWqd�]s��� �v� ]sb�lr\�i?Wc_jX5[e�n`k\^]st�` �a[e_j`c�0V � l½ý
b�]st^])�~WYt^\mXB`cb �P_mW��S�r]sX t^WY�n[e\mlrWYb¦� Â �   \^W;�c]sbe]I_j`k\^]Ö`
XBlnbSlnX�[SX�ý}�r]sb��c\ � \^WY[�_��~fhb�\ � ]*ÿ�bS`c�<\^]stm\0t^]sþ<[e]sbepU]��c]sbqý
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]I_j`k\^]sdE�w\ � ]Öb,[eXr��]I_2Wci�pUWYbet^]spI[�\mln{c]Öt^]s�riÎý}�rW<WcZ�tCbe]I{c]I_
]k��pU]I]sdet2`cby|%tm\m`k\^]�ª tÕt^Z.]spIl½ÿS]sd%��lnXBlr\(�#fÀb%XxWYtm\CpI`ct^]sts�
\ � lnt�\^]stm\�t^]sþ,[�]sbepU]g��ln�n�j�.]g�rWYb��c]I_È\ � `cbåWYb�]g�aln\ � WY[�\
\ � ]�pUWYbSt^\^_j`clnb<\atmlnbSpU]��nlnXBlr\ml�b���\ � ]�b,[eXs�.]I_±Wci0t^]s�ni�ý}�rW,WcZ
\^_j`�{c]I_jtm`c�nt��nlr�c]s�r|�_m]sþ<[Slr_m]st�`cdedeln\mlrWYbe`c�~{,l�tmlr\mt�\^W7`gtm\m`k\^]
� � l�p � Wc\ � ]I_m��lnt^]��*WY[e�nd � `�{c]��.]I]sbg[ebeb�]spU]stjtm`k_m|��

�v� ]�Xx]I\ � W,d�WY�nWc�c|C[etm]st z fM�&t^]sþ,[�]sbepU]st±i?Wc_vt^\m`k\^]�{c]I_Ml½ý
ÿ�pI`k\mlrWYbe��]�W��*]I{c]I_s�.\ � ]�_m]stm[S�r\mt±Ze_m]stm]sby\^]sd�`c�nt^WÈ`k_m]�`kZ�ý
ZS�nl�pI`��S�r]C\^W \^]st^\B�c]sbe]I_j`k\mlrWYb�\ � `k\�[et^]stÈdelnt^\mlnbe�Y[elnt � l�b��
Wc_�p � `k_j`cpU\^]I_jl^�slnb��Ætm]sþ<[�]sbSpU]st(���æ`k_j�nlr]I_È_m]stm[e�r\mtBWciw\ � lnt
t^\m[ede|c�q��lnXBlr\^]sd�\^Wx{c]I_jl½ÿ�pI`k\mlnWYbCtm]sþ<[�]sbSpU]st±\ � `k\±`k_m]�t^]s�riÎý
�rW,WcZStI�a`k_j]�Ze_m]st^]sb<\^]sd#lnb¦� ¿ �   � �a� ]��n`k\^]I_ÕZS`kZ.]I_�� ¿ À  
�c]sb�]I_j`c��l5�I]st*\ � ]st^]w]s`k_j�nlr]I_*_m]stm[e�n\mt0\^W½�.Wc\ � t^]s�ni�ý}�rW,WcZ2`cbed
b�WYbqý}tm]s�ri�ý}�nW<WcZÕ{c]I_jlrÿ�pI`k\mlrWYbÕt^]sþ,[�]sbepU]st(�

�r� � �0_j`cpU\ml�pI`c�e�7Wc\mln{9`k\mlrWYb

�-��`cXxZS�n]stxWci�Ze_mWc\^WqpUWY�ntB\ � `k\�pUWYb<\m`clnb�XÈ`cby|�t^]s�ni�ý}�rW,WcZ
\^_j`cbetjlr\mlrWYbetÉlnbB\ � ]slr_Í¨0o¹� XxWqd�]s�ntÉlnbSpI�n[ed�]�fmoqu��î_½�OÁ�À �
i?Wc_�tj[�ZeZS�r]sXB]sby\m`k_m|�{cWYl�pU]	t^]I_m{qlnpU]stI����f���ýho � u ����� ý
����
¼� ���   iÎWc_�V*WYXs��`k\���]I\Q�a`cdelnWBpUWYXBX�[SbelnpI`k\mlrWYbE��`cbed
�0���Pu � ¿ Â   �S\ � ]wdS`k\m`5��lnb���Ze_mWc\^WqpUWY��iÎWc_�\ � ]�fmoqu��sª t�u
p � `cbeb�]s���j¨�Wc_�]k��`cXxZS�n]c�SlnbÕfmoqu��ï_Ä�OÁ�À � ZS_mWc\^W,pUWY�j�YÓ�`9ý
tmlnpB{cWYlnpU]Ctm]I_m{,l�pU]stI��iÎWc_�\ � ]C[St^]I_�tml�d�] �M�Q]s`cp � t^\m`k\^] � `ct
`cb%`�{c]I_j`k�c]�WcisÁÖl�b�WcZeZ.Wc_m\m[eb�]2\^_j`cbStmlr\mlrWYbets�*� � lnp � _m]Uý
þ,[elr_m]stP\ � ]�\^_M`s{c]I_jtm`c�.Wci ��� tm]s�ri�ý}�nW<WcZ�\^_j`cbetmlr\mlnWYbetædS[�_jlnb��
\^]st^\mlnbe�]�Ä�ð_Ä�OÁ�À � lnXxZ��r]sXx]sb<\m`k\mlrWYb � `ct�t^]I{c]I_j`c�0`cpU\mln{c]
\mlnXx]I_Mt±\ � `k\�`k_j]�_j[ebebSlnb��xlnbÕpU]I_m\m`clnb�t^\m`k\^]stI��]�� �]�r��\ml�Xx]I_
²~ì<ãUð _j[Sbebelnb���lnbåt^\m`k\^] Ñ�Äk©I£M¼r«Mª�¬I©I¥�¹k¤?¥<¦ �æ`cbed¿\ml�Xx]I_
²~ìyàyã lnb t^\m`k\^] Ñ�¢�§n¦y¸k¤?¥<¦�»M«k¼Î¼Rª�£^¸s»M©M©m¹k¤?¥<¦ ����bÆ�Í¨0o¹�
XxWqd�]s�nlnbe�Ö\ � ] � WcZ.WY�rWc�c| z ZEde`k\^]�� � z �Bi¾[ebepU\mlnWYbe`c�nlr\�|
Wci ����� ý	����
¹ª t±fÀby\^_M`cb�]I\j�Q`s|c]I_ � `ctæ\ � _m]I]�`cpU\mlr{c]�t^\m`k\^]st±lnb
� � l�p � WYb�]�Wc_�\}�*WB\mlnXx]I_jta`k_m]�_j[ebSbelnb�� � ¿ �   �

fh\�l�t5beWc\�`c�n�*`�|,t�Z.WYtmtml^�S�r]È\^W�d�]s��`s| \ � ]C\ml�Xx]IWY[�\x`k\B`
\^]st^\^]I_�ª t7pUWYby{c]sbeln]sbepU]�� fhb�_m]s`c��Ze_jWc\^W,pUWY�nts��\ � ]I_j]ÖXB`s|
�.]�\ml�Xx]I_jt�� � WYtm]5\ml�Xx]IWY[�\mt�`k_m]xdelWÐCpI[e�r\a\^Wgtm]I\t�<|�\ � ]
\^]st^\^]I_s��]�� �]�r�0`cpj�,b�WG�a�r]sd��YXB]sby\5\mlnXx]I_jt�ª�\mlnXx]IWY[�\�{9`c��[�]st
Wci?\^]sbå`k_m]ÕpUWYXxZS[�\^]sd��,| \ � ]ÕlnXxZ��r]sXx]sb<\m`k\mlrWYbÑ�)�7Wc_j]Uý
W�{c]I_��*`�\^]stm\^]I_ÈXB`s|¿��`cby\È\^W�\^]st^\È`cbåf z � ª t½��] � `s{qlrWc_
i?Wc_adelW�.]I_m]sb<\�tm]I\^\mlnb��Yt±Wci�\ � ]�f z � ª tvlnb<\^]I_jbe`c�.\mlnXx]I_MtI��\^W
�.]a`��S�r]a\^W�\^]st^\æ\ � ]af z � ª tæpUWc_j_m]spU\mb�]stmtæiÎWc_*{k`k_jlrWY[etæpUWYbqý
ÿS�Y[�_M`k\mlrWYbet�Wci~\ � ]�\mlnXx]I_Mt(�

fÀbÆ`cdedSlr\mlrWYbÆ\^W�\ � ]�Wc_Mlr�Ylnbe`c�*t^]s�riÎý}�rW,WcZSt�Wciw`�t^Z.]spIl½ÿ�pI`9ý
\mlrWYb#XxWqd�]s�×��`cdedSlr\mlrWYbe`c��t^]s�riÎý}�rW,WcZStÕ`k_m]Ö\�|<Z�lnpI`c�n�r|�pU_m]Uý
`k\^]sdé� � ]sb��c]sb�]I_j`k\^]sd�\^]st^\�t^]sþ,[�]sbepU]st�[St^]�t^\m`k\^]x{c]I_Ml½ÿeý
pI`k\mlrWYb�\^]sp � bel�þ<[�]stRtm[ep � `ctR[ebel�þ<[�]ÉlnbeZS[�\;ÖGWY[�\^ZS[e\-� z fM���

t^]sþ,[�]sbepU]st+�wÃ �   ��dSlnt^\mlnb��Y[Slnt � lnbe�Èt^]sþ,[�]sbepU]st��wÃ   �P� ÂÇ�   ��Wc_
p � `k_j`cpU\^]I_jl5�slnbe�Èt^]sþ,[�]sbepU]sts�wÃ   �X� ÂÇ�   �

�r�O���wZe\mlnXÈl5�slnb�� � ]stm\mta[ebede]I_ � lnXBlnbe�xV*WYbSt^\^_j`clnb<\mt

��]I\òñxónô�õJöê`cbSd÷ñ�ø ùYónõ+��]�\ � ]�tm]I\mtÆWcigtm]s�ri�ý}�nW<WcZ `cbed
b�WYbqý}tm]s�ri�ý}�nW<WcZ�]sd��c]st2\^W �.]7\^]st^\^]sdE�w_m]st^Z.]spU\mlr{c]s�n|��Å�R]I\
ú ónô�õJö]�üûYý��M�<\ � ]vb,[eXs�.]I_ÉWci.t^]s�riÎý}�rW,WcZSt~Wci�{c]I_j\^]k�wûYýh�b�.]±d�]Uý
ÿ�b�]sdÕ`ctv\ � ]�b<[SXs�.]I_±Wci~]sd��c]stvlnbþñqóMô�õJö�lnbSpIlnd�]sb<\æWYbþû ý �
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Æ � ¢9¥F� ¯KÓ Ê �w��� Æ � ¢�¥L� ¯KÓ°	¨ ± �8¯ � � � ¢ ¨ � � � ¨{��Äk� ¢ ¯Y¨{��� ¢

ä{ä



IUT

SUT

(N)-layer

(N+1)-layer

FSM1

I

I

1

0

b c

N-PDUs

(N-1)-Service Provider

Lower
Tester

PCO/IAP

a d

\ ]'_�a :B< axè^hYj9v�]`f�_ær�éFy@Í@Ñ`u,êIh
i0i	hjè�Ï~] vYÐqu�f r�éHë : y@Í@Ñ`u,êIh
i~j�hËP]`�
dJf�v�i>dGÑAÑ�u���Ñ`hL]`f�v�hYi9l+uI�KhJa
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��£ � × ¢ Ï^× ¢ ¿ õ0ù;ö ¸M½J¹ Ý ®�¹	®�ªA«F¬4÷ » � � ¯K¯K� � Ï � �2£ � ��¬¢�� Öæ� �K� ¨"¬{�{Ý � � Ó � ¬�×�¯
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� ��¬�°§�Öæ¨ ¢ ¯ � ç � ¨{°	°§��£���|ì�� ½��|ì��¶�� Í�� � � ¥ � �	� � ¢ �¡����×¡Ö Ã �8¯ ��{«~¢ ���V��£�¬{� �P� � ¢ ���VÏ2¨ ¢ � �®« ¯ � Ö ¢ ��� � � �§¢K� ¨{° � � £¡� ¢�� � �¨"¯K� �K¢�� ¯K��£ Ê
Ä Æ Û Ë Ë]� � ÖqÏ^°§��Öq��� ¢K� ¨ ¢�¥L� Ù�Ï^�¡¨ � ��Ö � £ � Î^��£ Ã ¯
��¨{£ ¢ �)ÙÎ2¯ �K¢ ¬{¯
¨"Ï2� ¢ ¯
¨JÔ{�8¯ � ¨{°�� � ¨{°	°§��£øÚ ä Ù¨å ä Ó ¨{�¡£ãÚ Þ Ù¨å ä Ó �¢�� �¡¨{�¡£¡°§� ¢ ���í£¡� ¢ � � ¢K�§� � �{«�¢ ���®¨ � ¢K�	� � � � � � � �K�	�K¢ ��� �8� � � ÊÚ ä Ù¨å ä Ó �+� ¢ ���íÖæ¨ � �þ¬{¯
¨"Ï2� ¢ ¯
¨�Ô{�8¯ � ¨{° « ¯ � Ö ¥ � �+� ��Ú Þ Ùå ä Ó Öæ¨ ± Ã � � ��Ô � Ó{��£�ÖV×2° ¢K� Ï2°§� ¢K� Öq� � Ê ÛP×�¯ � ��¬ ¢ ���� � �¡£ �	¢K�§� � � � � � � �K�	��¢ ��� � ± £�� ¢ � � ¢K�	� �éÏ2�2¨ � �{� ¢ ���è¬{¯Y¨"Ï2��	�Û¢ ¯
¨JÔ{�8¯ � ��£ � �Õ¨q¯K�8¬�×2°	¨"¯w£��8Ï ¢ �)Ù�Î^¯ ��¢ » Û Ó ¼ Öæ¨{�¡���8¯ Ê�w��� ���{«.¢9¥ ¨"¯K� ½ ¬��=Àl³5�=À Ù ¯�°Yïñ¹ �n¨{�¡£ » Þ�¼ Ä Æ Û Ë Ë]� ¥ �8¯K�× � ��£ ¢�� ����°§ÏR¬{���¡�8¯
¨ ¢ � ¢ � ��¢K�e«.� ¯ ä+ç5ç Ù Þ5Þ�É ¢ �¡¨ ¢ �¡¨JÔ{� Ã �8���£���° � Ô{�8¯K��£ ¢�� Á Ë ÁFÙ å Ê �w� �	��¢ � � �¡� � ° � ¬ ±Ø¢ ¯Y¨{� ��« �8¯ �	� £�� Ù�K� ¯ � Ã ��£ � � ¢ �¡����� ç ¢w� � � ¢K�§� � Ê

æ)ç
ç�ç¶è ñ�ô ç���� ì'ê�� ë ���! ôFó#"%$�ø ê ò ê'&)(
ôDî�îïødö ë óZî � óZö'òeò ì ö

Å �K� ��¬V¯K� � ��¨"¯ � �þ¯
� � ×¡° ¢K� « ¯ � Ö Ç�� � ¢K�§� � ´ ÄY�)¨{�¡£ ���{«x¢�¥ ¨"¯
�¨ � £�� �K� ¯ � Ã ��£ � �lÇ)� � ¢K�§� � ´ Ä4Ä�Ù ä ��Å.Û¨{�¡£ ÁFÁ Ætå � � °+°	¨ Ã Ù� ¯
¨ ¢ ��£ ¥¦�§¢ � Á Ë ÁFÙ å ¢�� ¬{�����8¯
¨ ¢ � ¢ � ��¢K��«x� ¯ ¢ ���DÇ â Ú� � ÖqÏ � ����� ¢K�Ø�{« ä+ç5ç Ù Þ5Þ�É æ � ÛP¨ ¢ ¨ � � �¡Ó � ¨ ± �8¯ Á °+¨ �K��â ÊÁ °	¨ �
�ñâX�K¢ ¨ ¢K�§� � �0� ÖqÏ2°	��Öq��� ¢ � ± Ïn� ä » Åí�¡¨ � Ó)� �J¥ °�Ù��£�¬{��£ ¨{�¡£ Á � ×�Ï2°§��£ âí� Ó)� �I¥ °§��£�¬{��£�ÛP¨ ¢ ¨{° � ��Ó Á � �2��� � Ù¢K�§� �¡°	� �K� ¼ Ç��8¯
Ô �	� �{� ¥¦�§¢ � ¢ ��� � ¯ � ¬ � �2¨{° Ë Ó Ç}å � � � �K�+��¢K� ��¬�{« ä ��¢ ¨ ¢ �q¨{�¡£ ä+ÿ ¢ ¯
¨{� �K�§¢K�§� � � Ê ä ¨ � ��£ � � ¢ �¡� Á °+¨ �K�¦âÇ â Ú « ×¡� � ¢K�	� �¡¨{° �§¢K� � � � ¢ ��� � ¯ � ¬ � �¡¨{° Ë Ó ÇPå ¥ ¨ � £ � Ô � £���£� � ¢�� ¢ ��¯K�8� Ë Ó ÇPå � Ö � £¡��° � ��¬ ½ » äJ¼ ¬{�����8¯
¨{° Ã ���2¨�Ô �§� ¯�{«7¢ ���£Ç â Ú � � ÖqÏ � ����� ¢þ� � ¢ �8¯
¨ � ¢K� �¡¬ ¥¦�§¢ � ¢9¥F� £¡� ��¢K� Ù�¡¨ ¢K�§� � � � » Þ�¼ £¡¨ ¢ ¨{° � �¡Ó�Ï¡¯K� � ��£���� � �{�L¨{�¡£ » à�¼ ¨{�ãÄ-Åí��æ �
ä+ç



Ã ���¡¨�Ô �§� ¯ ¥ ����� � � ¢ �8¯
¨ � ¢K� ��¬ ¥¦�§¢ �c×�Ï ¢����K� ç ¢ �8���T£¡� ��¢K� Ù�¡¨ ¢K�§� � � Ê Ç � � � � ¢ ��� ¢��{¢ ¨{° ��×¡Ö Ã �8¯ �{« ��¢ ¨ ¢ � � · ¢ ¯Y¨{� �K�§¢K�§� � �¢ �¡¨ ¢~¥F� ×¡°	£ Ã � � Ã ¢ ¨ � ����£q¨ «.¢ �8¯ « ×¡°	°�� ç)Ï2¨{� �K�§� � ¢�� ¨PÏ^×�¯K�
Ó Ç}å ¥ ¨ �7� � « ��¨ �K� Ã ° ± °	¨"¯K¬{�{� ��¨ � � �{« ¢ �¡� ¢ �¡¯K�8� Ë Ó Ç}å �¥ ¨ � � ç)Ï2¨{�¡£���£ ¢�� ¨ «x� ¯YÖ � ° ��� �8¯ ¢�� ¨ÕÏ2×¡¯K� Ó Ç}å � Ã × ¢��¢K� °+° � � � ¢ ¨ � � � ��¬ ��� Öq�R� ç ¢ ��� �K�	� � � Ê� � ¨JÔ ��� £ ��¢ ¨ ¢ � � ç)Ï2° ���
�§� �sÏ¡¯ � Ã °§��Ö�����¨ � �A� ç�Ï2¨{�2£���£Ë Ó Ç}å «x�)� × � ��£ � � � �8¯ ¢ ¨ � � Ï¡¯ �{¢���� � ° « ×¡� � ¢K�§� �2¨{° �§¢K� � �¥ � � °§��¯K� �K¢ ¯ �	� ¢K� ��¬ �{¢ ���8¯ � Ê Ó � ¯R� ç�¨{ÖqÏ2°§�{� � � ä+ç5ç Ù Þ5Þ�É �5¨� ���¡£¡�8¯ � ¨{� � � ¢ �8¯Y¨ � ¢7¥¦�§¢ ��×�Ï ¢����K� ç ¢ �8���c£�� ��¢K� �¡¨ ¢K�	� � � ���¨ � � �{«n¥ � �	� �æÖæ¨ ± Ã � « ¯K�8� � ¯ Ã × ��± Ê Äk�q¬{�����8¯
¨{° Ã ���¡¨�Ô�Ù�§� ¯ ¢ � ��¢K� �¡£¡� ��¢K� �¡¨ ¢K�§� � � ¨"¯K�7¨{°	° �J¥ ��£ ¢��q¢ ¯Y¨{� �K�§¢ Ã � ¢9¥ �8���« ¯K�8� � ¯ Ã × �K± Ö � £¡�{� Ã × ¢Þ¢ �¡� � ���2£��8¯ �+� ¯K� �K¢ ¯ �	� ¢ ��£ ¢��� � ÖæÖØ×¡� �	� ¨ ¢ � ¥¦�	¢ �ñ¨ ¢ Ö ����¢Ø¢9¥F���{«w¢ ����Ö Ê Ä>�0ÖØ×¡° ¢K� Ù£�� ��¢K� �¡¨ ¢K�§� � ¢ � ��¢K� � ¢ �¡� � ���¡£��8¯ � � ÖæÖØ×¡� �	� ¨ ¢ � �P¥®�§¢ �c×�Ï¢��c�K� ç ¢ �8��� £¡� ��¢K� �¡¨ ¢K�§� � � � ¥ � �	� � ¨"¯K� «.� ¯ � ��£ ¢�� ¯K��ÖÞ¨ � �� � « ¯K�8�RÖ � £��R¨ ¢ ¨{°	° ¢K� Öq� � ÊË ¨ � ��� ç)Ï2¨{�¡£���£ Ë Ó ÇPå ¥ ¨ �R¢ ������× � ��£ � �c¨{× ¢�� Öæ¨ ¢ ��£¢ � ��¢ ¬{�����8¯
¨ ¢K�§� � Ê ��¨ Ã °§�ÕÄ4Ä4Ä � � �I¥¦�¦¢ �¡� �K� Ñ8� �¦�{«ê¢ �¡�V� ç�ÙÏ2¨{�¡£¡��£ Ë Ó ÇPå � ¨{�¡£ ¢ ��� ¢ � ��¢K� ¢ �2¨ ¢ ¥ �8¯K�c¬{�����8¯
¨ ¢ ��£« ¯ � Ö ¢ ����Ö Ê Ó � ¯ � ç�¨{ÖqÏ2°§�{� ¢ ��� Ï¡¯K� � ��£���� � � ¢ � ��¢K� � � ¢«.� ¯ Á °+¨ �K� âIî � ± Ïn� ä Ç)�8¯KÔ �+� � ¥ ¨ � Ã ¨ � ��£ � �s¨{�s� ç�ÙÏ2¨{�¡£¡��£ Ë Ó ÇPå �{« à�É�à �K¢ ¨ ¢ � � ¨{�¡£ 	�É�ä ¢ ¯
¨{� �K�	¢K�§� � � Ê �w���Ö � � � ÖV×2ÖÚÙ9°§����¬ ¢ � ¢ � ��¢5� � á ×���� � �F¬{�����8¯
¨ ¢ ��£ «x� ¯ ¢ � �	� Öæ¨�Ù� � � ��� � � � �K�	�K¢K�Ú�{« ä � à)äv� � ��Ï2× ¢ · � × ¢ Ï^× ¢ Ï2¨ � ¯ �Ú� � Ô{�8¯ � �¡¬�8Ô{�8¯ ±R¢ ¯Y¨{� �K�§¢K�§� � � � ¢ ���F� ç)Ï2¨{�¡£���£ Ë Ó Ç}å ¨ ¢ °§��¨ ��¢D� � � � Ê
Äk� ä ��� Ò � ¢ ��� � � Á °	¨ �K�Øâ ¢ � �K¢K�Ú¥ �8¯K�Õ£���° � Ô{�8¯K��£ ¢�� Á Ë ÙÁIÙ å «.� ¯c× � � � � �§¢K� ä+ç5ç Ù Þ5Þ�É ¢ � ��¢K� ��¬ « ¨ �8� ° �§¢�± Ê Ó � ¬"Ù×�¯K� äv� � � �J¥®� ¨ � ¨{ÖqÏ^°§� �{«L¢ �¡�Þ£���° � Ô{�8¯
��£ ¢ � ��¢��K� ¯ � Ï ¢K� Ê�w���wÎ2¬�×�¯K�í£��8Ï �	� ¢K� ¢ ��� ¢ � ��¢ ¬{¯ � ×�Ï�* � Þ « ¯ � Ö ÛP¨ ¢ ¨{° � ��ÓÁ °	¨ �
� âIî � ± Ïn� ä � �8¯KÔ �	� � ¢ � ��¢K� Ê Ë ¨ � � ¢ � ��¢ ¬{¯ � ×¡Ï �	�¨ � × Ã � � á ×���� � � �{« ¨ « ×¡°	° ¢ � �K¢ñ� � á ×���� � � ¢ �¡¨ ¢ñ��¢ ¨"¯ ¢K�¨{�¡£ ���¡£ �Ø� � ¢ ��� � � �§¢K� ¨{° ��¢ ¨ ¢ � Ê Ä>� ¢ ���þÎ2¯ ��¢Ú��¢ �8Ï�� ¢ ���¢ � � �2� �	á ×�� �{« × ¢K� ° � Ñ � ��¬ � ��Ö �	� � � ¢ ¯ � °	°+¨ Ã °§� � � ¢ �8¯ « ¨ � � � Ï¡¯K� Ù� ��� ¢ ��£ � � Ç�� � ¢K�§� � ´ Ä�Ù ä �	� × � ��£ Ê �w�¡�T° �J¥ �8¯ ¢ � ��¢ �8¯� ���¡£ � ¨AÏ^¨ � Ó{� ¢�¥¦�§¢ � ¢ ��¯K�8� £¡� ��¢K� �¡¨ ¢K�§� �S¨{£¡£�¯K� �
� � � ½ú ö µ ® Ý|Ý ¯ �FÝ ¬= ® Ý|Ý ¯ + �ê¨{�¡£ Ý ¬, ® Ý�Ý ¯ ³ Ê �w��� � � ¢�¢K� ��¬«I¬)º»®�¾-, Ù ¬, � � ¢ �¡� ú��#µ7«I².�*Ý!µ � °	¨{× � � ¢ ��°	° ��¢ ���ÞÎ^¯ ��¢¨{£¡£�¯
� �K� �8�{� � Ê � Ê � ¢ ���jÄYÅí�7� ¢�� ¯K��°+¨ ±í¢ ���êÏ2¨ � Ó{� ¢D¢��w¢ ��� ¢9¥F�¯K��Öæ¨ � � � ��¬ ¨{£¡£�¯K� �K� �8� � Ê âí� ¨ ¯K� � ×¡° ¢ � ¢ ���lÄ-Å®� � ���¡£ � ¨Ï2¨ � Ó{� ¢�¥¦�§¢ � �	¢K� ¨{£¡£�¯K� �
� ¨ � ¨ ��� ×¡¯ � �{�e¨{�¡£ Ý ¬= ® Ý�Ý ¯ +¨{�¡£�Ý ¬= ® Ý�Ý ¯ ³ ¨ � £�� �K¢K� �¡¨ ¢K�§� � � �w¨ � �	«P�	¢Þ¥ �8¯K� � ¯ � ¬ � Ù�¡¨ ¢ ��£ Ã ±0¢ ���vÄ-Å®�>æ � Ä>� ¢ ¯
¨{��� ¢ � ¨ ± �8¯ Ê Äk� ¢ ��� � � � � �2£¨{�¡£ ¢ � � ¯
£ ��¢ �8Ï � � ¢ ���xÄ-Å®�>æ � Ï2¨ � Ó{� ¢ � ��� ¢þ� � ¢ ����Î^¯ ��¢��¢ �8Ï �	� ¨ � Ó)� �I¥ °§��£�¬{��£ Ã ± Ý ¬= ® Ý|Ý ¯ ³ ¨{�2£ýÝ ¬= ® Ý�Ý ¯ + �¯K� � Ïn� � ¢K� Ô{��° ± ÊeË ¨ � � ¢ � ��¢��K¢ �8Ï �	�D« ×¡¯ ¢ ���8¯e¨{�2� �{¢ ¨ ¢ ��£ ¥¦�§¢ �¢ ��� ¢ � ��¢ £¡� �K� ¯ � Ï ¢K�	� � � ¢ ���F��×2Ö Ã �8¯ �{«�¢ �¡� � � ¯K¯K� � Ï � �2£ � ��¬

Ë �K¢ ��°	°§� ¢ ¯
¨{� �K�	¢K�§� � » � ¼ �D¨{�2£ ¢ ���Þ¨"Ï¡Ï¡¯ � Ï¡¯ � ¨ ¢ � � � � ¢K�§� � » � ¼« ¯ � Ö ¢ ��� ä+ç5ç Ù Þ5Þ�É � ¸ �8� ¨{°D£ ��� ×2Öq��� ¢ Ê
Äk� ä ��� ç � ¢ ��� ¥F� ¯KÓ � � ¢ � ��¢ ¬{���¡�8¯
¨ ¢K�§� �þ� ç�Ï2¨{�2£���£ ¢��Ú� �)Ù� °	×¡£¡� Á °+¨ �K� Á Ê Á °	¨ �K� Á ¨{° ��� ¨{°	° �J¥®� � ± Ï � ä Ç��8¯KÔ �	� �P¨ �� � Á °	¨ �K��â � Ã × ¢��§¢ ¨{£2£ �§¢K�§� �¡¨{°+° ± £�� Î ��� � � ± Ïn� 	 » Ûí� Ù� � ×�Ï2°	��£ â®� Ó�� �J¥ °§��£¡¬{��£ Á � �¡��� � ¢K�§� �¡°	� �K� ¼ Ç��8¯
Ô �	� � Ê âí�� � ¢ �¡� � ¨ � � �{« Á °	¨ �K��â � ¢ ��¯
�8� Ë Ó Ç}å ��¥ �8¯K� × � ��£ ¢�� ¬{���)Ù�8¯
¨ ¢ � ¢ �¡¯K�8� � � ¢K�~�{« ¢ � ��¢K�ê«.� ¯ê��¨ � � Á °	¨ �
� Á � �8¯KÔ �	� � Ê �w����K� Ñ8� �5�{«^¢ ��� Ë Ó Ç}å � ¨{�¡£ ¢ ��� � � ¯K¯K� � Ï � �2£ � ��¬íÖ � � � ÖØ×¡ÖÚÙ°§����¬ ¢ � ¢ � �K¢K� ¨"¯K� � � �J¥ � � �q��¨ Ã °§��Ä4ÄÄ Ê Ó � ¯ê� ç�¨{ÖqÏ2°§�{� ¢ ���¬{�����8¯
¨{° Ã ���¡¨�Ô �§� ¯ ¢ � �K¢K�L� � ¢L«x� ¯ Á °	¨ �
� Á � ± Ïn� 	 Ç��8¯KÔ �	� �¥ ¨ � Ã ¨ � ��£ � � ¨{� Ë Ó Ç}å �{« Þ5à5ÿ �K¢ ¨ ¢ � � ¨{�¡£ � Þ5ÿ ¢ ¯
¨{� �K� Ù¢K�§� � � Ê �w���RÖ � � � ÖØ×¡ÖÚÙ9°§����¬ ¢ � ¢ � ��¢®� � á ×¡��� � ��¬{�����8¯Y¨ ¢ ��£«.� ¯ ¢ � �	� Öæ¨ � � � ��� � � � �K�+��¢K���{« Þ � ç�É�à � ��Ï2× ¢ · � × ¢ Ï2× ¢ Ï^¨ � ¯ � Ê�w��� � � ¢ � ��¢K� �¡¨JÔ{� Ã �8���Õ£���° � Ô{�8¯K��£ ¢�� Á Ë ÁIÙ å Ê
Äk� ¢ �¡� Î �¡¨{°íÏ2�¡¨ � � �{«Vâ �dÄR³FÚ�� ¥ ���¡¨�Ô{� Ã �8��� � ��Ô{� � Ù¢K� ¬�¨ ¢K� �¡¬ ¢ � ��¢ ¬{���¡�8¯
¨ ¢K�§� � «.� ¯ ä+ç5ç Ù Þ5Þ�É Á °+¨ �K� ä ¥ � �+� �� � � °+×¡£�� � � ± Ïn� � ä � à �5¨{�¡£ Þ � �8¯
Ô �	� � Ê Á °	¨ �K� ä �	� ÖV× � �Ö � ¯K� � � ÖæÏ2°§� ç ¢ �2¨{� Á °	¨ �K� � �qâ ¨{�¡£ Á �5¨{�2£ � ��Ô � °§Ô{� �¬{�����8¯
¨ ¢K� ��¬æÏ¡¯ � Ã °§��Ö �Û«.� ¯¦¯K��° � ¨ Ã °§� � � �¡��� � ¢K�§� ��Ù � ¯ � ��� ¢ ��£� �8¯KÔ �	� � ¢ � ��¢®� ¨ � ��¬{�����8¯Y¨ ¢K�§� � Ê�w��� � ÖqÏ2°	��Öq��� ¢ ¨ ¢K�	� � ���{« ä+ç5ç Ù Þ5Þ�É « ¯ � Ö � �8Ô{�8¯Y¨{°}Öæ¨{�)Ù× « ¨ � ¢ ×�¯K�8¯ � ¨"¯K� Ã � � ��¬ ¢ � ��¢ ��£ ¨ ¢ Á Ë ÁIÙ å Ê �¦��� ¢ � �K¢K�¬{�����8¯
¨ ¢ ��£ Ã ± ¢ ���¦Å.Û ¨{�¡£ ÁIÁ Ætå ¢ ��¨{Ö �¡¨�Ô{�æ×2� � � Ô�Ù�8¯K��£ � �8Ô{�8¯
¨{° � ÖæÏ2°§��Öq��� ¢ ¨ ¢K�§� �þ�8¯K¯ � ¯ � � � � � °+×¡£ � ��¬R°+¨ � Ó �{«Öæ¨{�¡£2¨ ¢�� ¯ ±è� ¨"Ï2¨ Ã � ° �§¢K� � �®� �~ÛP¨ ¢ ¨{° � ��Ó�°	¨ ± �8¯J��¨{�¡£èÏ2¯ � Ã Ù°§��Ö �Û¥®�§¢ ��ÖØ×¡° ¢K� Ù9� � Ï�Äk� ¢ ¯Y¨{��� ¢ ³w��°+¨ ±)� ��¬ Ê
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�e¯
¨{£ �§¢K�§� �2¨{° � � á ×¡��� ¢K� ¨{°�Ï¡¯ �)� � �K���{«���±)��¢ ��Ö £¡�8Ô{��° � Ï2Öq��� ¢�	� Ó)� �J¥ � ¢�� Ã � � ����¸ �8� ��� ¢��K� � � � �§¢ ¨{°	° �I¥¦� ×¡�2��� � � � Ù� ¨"¯ ± £¡×�Ï2° �+� ¨ ¢K�§� �T¨{�¡£ £ � � � � �{¢V« ¨ �8� ° �§¢ ¨ ¢ � ¢ ¯
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��×¡Ö Ã �8¯ �{«5��¢ ¨ ¢ � � ¯
¨{��¬{� �w� � ¢ �¡� ¢ ��� �}�{«5¢ � � × � ¨{�¡£ � Ê�w��� �K¢ ¨ ¢ ��� ç)Ï2° ���K�§� ��Ï¡¯ � Ã °§��Ö �2¨ � Ã �8����¨ÞÖæ¨ � � ¯ �+�K� ×��«.� ¯�¬{�����8¯
¨ ¢K� ��¬ Ó Ç}å Ö � £���° �7� × ¢Ø�{« Ë Ó Ç}å�¯K�8Ï¡¯
� � ���)Ù¢ ¨ ¢K�§� � �Ø�{« Ï¡¯ �{¢��)� � ° � ã�ä+ÿIå � ãßÿ��Iå � ã¥Ò � å � ãßç�É�å�Ê Ù ��� � � ÖqÙÖ � �èÏ¡¯ �)� ��£¡×�¯K� «.� ¯ � � ��Ô{�8¯ ¢K� ��¬ Ë Ó Ç}å �¦� � ¢�� Ó ÇPå �®�K� ÙÖØ×¡° ¢ ¨{��� � × � ° ± Ïn�8¯ «.� ¯
Ö � ¯K��¨ � �2¨ Ã � ° �§¢�± ¨{�¡¨{° ±��K�+� ¨{�2£ � �)Ù° � �¡��Ö � � � Ö � Ñ�¨ ¢K�§� � ã�ä+ÿIå � ã 	�	"å þ ¢ � �	�í� � ��Ô{�8¯ �
�§� � �	� Ã ¨ � ��£� � � � Ö Ã � � � ��¬ ¬4÷)ð}½Jó;®�ºy¬,¸2¹>,¹	®5¹¨¬= ãßÿ5çIå × �
� ��¬ ¼,½�B½JÀlð$º�® ù
¹@½�·�¸�¬÷)ð}½�ó�®�ºy¬,¸2°=¬ ãßÿ)ä�å�Ê â � �{¢ ���8¯~¨"Ï¡Ï¡¯ � ¨ � �ØÏ¡¯ � Ï ��� � �D¢ �����° � Ö � �¡¨ ¢K�§� � �{«L� � � � � �K�	��¢ ��� �8� � �¦� � Ë Ó Ç}å Ö � £¡��° � ãµ� � å �ã¥Ò;É�å�Ê Ë ¸ �8� ��� ¢ ¨{°§¬ � ¯ �§¢ �2Ö � � × � �ª¨ � ¢ �¡� � � � � � ×¡°+£ Ã �� ÖqÏ^°§��Öq��� ¢ ��£ � � ¨{� ±�¢ � �K¢ ¬{���¡�8¯
¨ ¢K�§� � ¢���� °5× �
� ��¬ Ó Ç}åÖ � £���° � Ê Ä «~¢ ���RÎ^�2¨{° Ó Ç}å Ö � £���° �	� � �{¢®� � �)Î ����£ ¢�� ¨Öæ¨{�¡¨"¬{��¨ Ã °§� �K� Ñ8�{� ¢ ��� ¢ � ��¢Ø� � á ×¡��� � � � ¬{�����8¯
¨ ¢ ��£ « ¯ � Ö�§¢L¥¦� °	° Ã � � � « ��¨ �K� Ã ° ± ° � ��¬V¯
�8¬�¨"¯
£¡°§� �K�F�{«�¢ �¡� ¢ � �K¢ ¬{���¡�8¯�Ù¨ ¢K�§� ��Öæ� ¢ � � £ Ê
Ó � �¡¨{°	° ± ��¨ ¢ � ��¢ � � × � �®Öæ¨ ± ¯K� á × � ¯
� �§¢K�ê�I¥ �ÞÏ2¯ � Ï¡¯ � � ¢ ¨"¯ ±«.� ¯
Öæ¨ ¢í«x� ¯ ¢ ���Ø� ç�� � × ¢ ¨ Ã °§� ¢ � ��¢K� Ê â ° ¢ � � ×�¬����w� Á Æ �	�¨ �8� �8Ï ¢ ��£�¨ �P� ��Ï^× ¢ Ã ± Öæ¨{� ±è¢ � ��¢í¢���� ° � � ¨þÏ2¯ � Ï¡¯ � � ¢ ¨"¯ ±¢ � ��¢q«.� ¯
Öæ¨ ¢ ÖÞ¨ ± Ã � Ï¡¯
� « �8¯
¨ Ã °§� «x� ¯æ¨�¬ � Ô{���0Ï¡¯ �{¢��)� � °�§«5¢ � �	�¦«x� ¯YÖæ¨ ¢í�+� Ö � ¯K�Ø¯K��¨{£¡¨ Ã °§� Ã ±Õ¢ � ��¢ �8¯ � � � ¯ �	�¦�
� ÖÚÙÏ2°§�8¯ ¢�� Ï2¨"¯ � � Ã ±þ�K�{«x¢�¥ ¨"¯K� ¢���� ° � Ê �w��� � × ¢ Ï2× ¢Û�{« ¨ ¢ � �K¢¬{�����8¯
¨ ¢K�	� � ¢���� ° � � � ×¡°	£ Ã �Ø��¨ �K� ° ± � × ��¢�� ÖqÙ ¢ ¨ � ° � ¯K��£ «.� ¯¨ Ï2¨"¯ ¢K�	� ×2°	¨"¯ «x� ¯
ÖÞ¨ ¢ ��Ï ���K�K� Ã ° ± Ã ± × �K� ��¬ �K� ÖæÏ2°§�V¨"Ï2Ï2° � Ù� ¨ ¢K�§� �Õ¬{���¡�8¯
¨ ¢�� ¯ � Ê

/�è ñ�"=<¤ø êZí ò.ó!ó & ïñó�ø ì ö�w���L¨{× ¢ � � ¯ �D¢ �¡¨{��Ó!Ç)¨{ÖØ×���° Á �2¨{Ö Ã �8¯
°	¨ � � �{«¡â ³ � þJ�e��£ÛíÑ � ÓÕ¨{�¡£�³®¨ ± å ������°	° �{« Á Ë ÁIÙ å�þ2¨{�¡£vå � Ó{�Õå � å�¨�Ù� � �þ¨{�¡£ ä ¯ � ¨{��> � �¡£ �{« â ³IÄ Æ Á �|Äk� � Ê «x� ¯ ¢ ��� � ¯ � � °+°	¨ Ã Ù� ¯
¨ ¢K�§� � � � ¢ � �	� ¯K� � ��¨"¯ � � Ê
� ë@?wë � ëBA � ë é

ã�ä�å â Ê ´ Ê â � � � â Ê � Ê Ûí¨{� Ã ×�¯Y¨)��Û Ê¤� �8�{�e¨{�2££å Ê Å ÊÅ ± ¨"¯ Ê â � � Ï ¢K� Ö � Ñ�¨ ¢K�	� � ¢ � � �¡� �	á ×¡� «x� ¯ÞÏ¡¯ �{¢��)� � °� � � «x� ¯YÖæ¨{� � � ¢ � ��¢ ¬{�����8¯
¨ ¢K�§� � Ã ¨ � ��£ � � ÅFÄ Ù � � Ùá ×���� � � � ¨{�2£�¯
×¡¯
¨{° Á � � ��� � � Ï ���K¢ Öæ¨{� ¢�� ×�¯ � Ê úUÝbÝ]ÝµP¯�®�¸P)ªH¶9·5ÀSÀlð}¸2ª � à ��» ä{äJ¼Y½	äv��É¶	 î äv�)äGÿ � Æ � Ô Ênä ��� ä"ÊãßÞIå Ú Ê Û Ê â Öq�8¯�� ÞÚÊ ä ×�¯ � � � â Ê Ç Ê Ç�� ¢ � � �>Û ÊDC ��× �� Ê Û®Ñ � Ó^��³ Ê åè������°+°���¨{�¡££å Ê å � å�¨{� � � ÊqË �K¢ ��°	°§�� Ïn� �8� Î � ¨ ¢K�§� � �{« å~Ä � ÙYÇ)�IÛ ä+ç5ç Ù Þ5Þ�É â Û �d�êÊ ¿�¯�·+°GªúUÝbÝbÝjÜxú õ ¶E;bÜ � Ù � ¢ Êeä ��� ��ÊãßàIå Ú Ê Û Ê â Öæ�8¯��då Ê â Ê Ó � � Ó � � â Ê Ç Ê Ç�� ¢ � � �Hå Ê Å Ê
Å ± ¨"¯��¡� Ê 8 Ê Û®Ñ � Ó^�z³ Ê å ������°	°��)¨{�2£#å Ê å � å ¨{� � � ÊÅ �K� ��¬ Ë ��¢ ��°	°	� ¢�� �8Ô � °§Ô{�{åxÄ � ÙYÇ)�FÛ ä+ç5ç Ù Þ5Þ�É)Ê Äk�
ä ×2£�Ó �J¥¦� Ó � � ¢ ¨{° Êeã�ä+ÞIå � ÿ5ÿ î ÿ5ç�Ê

ã 	"å ä Ê ä ¨{×¡Öæ¬�¨"¯ ¢ ��� � âVÊ ÙF8 Ê ä ×�¯
Ó��¡¨"¯Y£ ¢ � ¨{�¡£â Ê�Þ � � �K� °§�8¯J�¡��£ �§¢�� ¯ � Ê ¿�¯�·+°?ª3úUÛ0ú�¿áúB¸M¹HG º.Ix·5¯KJ?±$·Bï
µ2¬,=¹	ªE¶9·�ÀlÀlð}¸�½�°®5¹	ª Ø ¾;=¹	ªb�Jú3I�µ�¶ Ø   ��ÛP¨"¯
Ö �K¢ ¨{£ ¢ �Þ �8¯
Öæ¨{� ± �áÇ)�8Ï ¢ Ê ä ��� ��Ê ä ���K¢�� � � å â ½ >�°	× ¥ �8¯â®� ¨{£���Ö �	� Ú × Ã ° �	� ���8¯ � ÊãßÿIå â Ê ä �¡¨ ¢�¢ ¨ � �¡¨"¯ ±�± ¨ Ê ¶¡±P¬4°LJ;½�¸ � ÝM
=ïP¬)¯B½JÀ�¬,¸M¹J.½�¸ Ø ¬ ù÷)ðM¬,¸M¹@½�®�º]Ü�®�°,±|½J¸ñ¬, Ê Ý � °§� ±ON Ç � � � � Æ � ¥ å � ¯KÓ �
Ætå � ä � ç � Êãµ�Iå 8 Ê ä � ¨{�¡£�8 Ê Ý × Ê â Ï¡Ï2° �	� ¨ ¢K�§� � �{« ¨q�w� Á Æ Ù Ã ¨ � ��£� � � «x� ¯YÖæ¨{� � � ¢ � ��¢ ����Ô � ¯ � �¡Öq��� ¢Õ¢�� ¢ ���£Äk� ¢ �8¯Y��� ¢��Öæ¨ � °nÏ¡¯ �{¢��)� � ° Ê Äk�0> � Ö � ¢ ¨{° ÊDã 	¡ä�å � à5Þ
	 î à5à�É)Êã¥ÒJå ä Ê Ç Ê ä ���K� ÓÞ¨{�¡£�å Ê Å Ê Å ± ¨"¯ Ê Ó Ç}åèÙ Ã ¨ � ��£ «x� ¯YÖæ¨{°Öq� ¢ � � £ �¦� �èÏ¡¯ �{¢��)� � ° � � � «x� ¯YÖæ¨{� � � ¢ � �K¢K� ��¬ ½ « ¯ � Ö¢ ��� � ¯ ±�¢��V� ÖqÏ2°§��Öæ��� ¢ ¨ ¢K�§� � Ê ¶9·5ÀFïñð}¹	ª'�Õ¬+¹^�j·�¯KJ? Nú Ø}ô � Ø ¾;=¹	ª � Þ5Þ » äJ¼Y½�Ò î à
	 ��Ç��8Ï ¢ ÊDä ��� ä"ÊãßçIå 8 Ê ä ¯K��£��8¯K�8Ó{�}¨{�¡£ ³ Ê�Þ �{¢ Ñ���� � � Ê Ç�Ïn� �8� Î � ¨ ¢K�§� � �"£�� Ù¢ � � ¢K�§� � ��¨{�¡£Ø¯K� ��� °+× ¢K�§� � �{« Ä Æ « ��¨ ¢ ×�¯
� � � ¢ �8¯
¨ � ¢K�	� � �¥¦�§¢ � Ë ��¢ ��°+°§� Ê ¿�¯�·+°Gª>úUÛ0ú�¿ Û¤·�¯=À�®�º ô ¬=)°Gª�µ2¬°,±$ª�1ÛP;j«�µeÝ�  � à�Ò¶� î à�Ò�ç�Ê Á �¡¨"Ï2ÖÞ¨{� N â ¨{°+°�� ä ��� ÿ�Êã � å ËwÊ ä ¯ � �¡Ó � ÖÞ¨ Ê â ¢ ��� � ¯ ±©«.� ¯ ¢ ��� £��8¯ � Ô"¨ ¢K�§� ��{«�¢ � ��¢K� Ê ¿�¯�·+°?ª#úUÛ0ú�¿ ¿�¯�·5¹	·+°B·�º Ø ïP¬°)½ �,ª¦� µñ¬=,¹	ª0�
NRQ ¬)¯B½ �,ª*�@¿ Ø µ Q   Ê â Ö ��¢ �8¯
£2¨{Ö ½ Æ � ¯ ¢ ��Ù â � °	°+¨{�¡£ �ä � ç5ç�Êã�ä)É�å Ç Ê ä ×¡£�Ó �I¥¦� Ó � � â Ê Á ¨�Ô"¨{°	° � ��¨{�¡£ Ë¦Ê Æ ¨ � Ö�����£ �	¢�� ¯ � Ê¿�¯�·+°Gª�úUÛ0ú�¿TS}·5½�¸M¹vúB¸M¹HG º{¶9·5¸v�,ª%ÛP;j«�µeÝ0ò}¿ Ø µ Q �Ú�¨"¯ �	� � Ó ¯Y¨{� � �{� Æ � Ô ÊFä ��� ç�Ê ä ����¢�� � �0å â ½ >�°	× ¥ �8¯â®� ¨{£���Ö �	� Ú × Ã ° �	� ���8¯ � Êã�ä{ä�å Ç Ê ä ×¡£�Ó �J¥®� Ó � ¨{�2£�Ú Ê Ûí��Ö Ã � � � Ó � Ê â � � � ¢ ¯ � £¡× � Ù¢K�§� � ¢�� Ë �K¢ ��°	°§� ½ â � Ïn� �8� Î � ¨ ¢K�	� �Þ°	¨{��¬�×2¨"¬{� «.� ¯}£ �	� Ù¢ ¯ � Ã × ¢ ��£ �K±���¢ ��Ö � Ê ¶9·�À.ï2ðP¹	ªU�Õ¬+¹^�j·�¯VJG N ú ØPô �
Ø ¾;=¹	ª � ä�	 » äJ¼Y½�à î Þ
	 � ä ��� ä"Êã�ä+ÞIå Ç Ê ä ×¡£�Ó �I¥¦� Ó � ��Ç Ê Ó �	�K� ���8¯��n¨{�¡£±³ Ê>Þ �{¢ Ñ��¡� � � � ��£)Ù�§¢�� ¯ � Ê ¿�¯�·+°Gª9úB¸M¹HG º7Ix·�¯VJGB±$·Bï�Û ô µ Ý�=¹¨¬,ºJºy¬ � Ë Ô�¯ ± �
Ó ¯
¨{� � �{� Æ � Ô Ê®ä ��� ç�Ê Ë Ô�¯ ± � Ó ¯
¨{� � � ½ Äk� ��¢K�§¢ × ¢ Æ ¨�Ù¢K�§� �¡¨{° £�� � �XW��°LW� � � ÖÞÖV×¡� �	� ¨ ¢K�§� � � » Ä Æ � ¼YÊã�ä+àIå ³ Ê ä ×�¯ � ����Ú Ê â Öq�8¯���¨{�¡£�Ç Ê Á �¡¨{Ö Ã �8¯
°	¨ � � Ê Ú��8¯ «.� ¯�ÙÖæ¨{� � �7�8Ô"¨{°	×¡¨ ¢K�§� � �{« åxÄ � ÙYÇ)�FÛ ä+ç5ç Ù Þ5Þ�É â ½ Äk� ¢ �8¯�Ù� Ï �8¯Y¨ Ã � ° �§¢�±���¢ ¨{�¡£2¨"¯
£ «x� ¯ £ � ¬ �§¢ ¨{°)Öq� �K� ¨"¬{� ¢ ¯
¨{� ��« �8¯£��8Ô �+� � � × Ã ��±)��¢ ��Ö � Ê ¿�¯�·+°Gª9úUÝbÝ]Ý Üxú õ ¶E;bÜ �7Ç)¨{�
Û � �8¬ � � Á â � Æ � Ô Êeä ��� ÿ�Êã�ä�	"å Ù Ê Á ¨ ¢ ¯ � �¡¨)� Ë¦Ê�� ¨{°	°§� ¢ �ê¨{�¡£ Ç Ê ä ×2£�Ó �J¥¦� Ó � Ê â ×)Ù¢�� Öæ¨ ¢ ��£ � ÖqÏ^°§��Öq��� ¢ ¨ ¢K�§� � �{«V¢ ���ZY®Ï2¯K� �K� �D¯Y¨{� � ÙÏ � ¯ ¢ Ú ¯ �{¢��)� � ° » Yí�FÚ ¼ « ¯ � Ö ¨{� Ë ��¢ ��°+°§� � Ïn� �8� Î � ¨�Ù¢K�§� � Ê Ý�ºy¬4°+¹@¯�·�¸�½�°[S}ª\�S¬)¹^�j·�¯VJG N ô ½�=¹@¯=½�¼Gª$¿d¯-·+°=¬=B,ª �» Ò{¼Y½�à î ä � ��Ûí� � ÊDä ��� ç�Êã�ä+ÿIå > Ê � Ê Á ������¬ª¨{�¡£ â Ê Ç Ê >7¯ �	� �¡�¡¨"Ó)×¡Öæ¨"¯ Ê â ×)Ù¢�� Öæ¨ ¢K�	� ¬{�����8¯
¨ ¢K�§� � �{«R« ×¡� � ¢K�	� �¡¨{°wÔ{� � ¢�� ¯ � × �K� ��¬¢ ����� ç ¢ ���¡£���£ Î^� �	¢ � ��¢ ¨ ¢ �qÖæ¨ � � � ���VÖ � £���° Ê ²¦¶¤ÜµP¯�®�¸P)ª ô ¬==½ � ¸ã²&ðP¹	·�À�®5¹@½�·�¸È·R�rÝdº�¬°+¹@¯�·�¸�½�° Ø ¾;=¹	ª �
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ä » äJ¼Y½�ÿ�Ò î Ò � �]8�¨{� ÊDä ��� ��Êã�äv�Iå Ç Ê Ù�> Ê Á ��� � ��¬��^> Ê Ù â�Ê � �8�{�è¨{�¡£ � Ê Ù Ý Ê 8�� � ��¬ Ê�w���¦¨{�¡¨{° ±��K�+�ê�{«�� � ¢ �8¬{¯
¨ ¢K� ��¬ ¢ � ��¢ ¯K� � ×¡° ¢K� «x� ¯ â �Iå��¥¦�§¢K� � � ��¬ ��±)��¢ ��Ö � Ê Ä>� ä ¨{×¡Öq¬�¨"¯ ¢ ���æ� ¢ ¨{° Ê2ã 	"å � ç5à î
ç � Êã�äGÒJå 8 Ê å Ê Á � ��� ¨{�2£ ä Ê > Ê�â � ��¬ ÊtÞ �����8¯
¨ ¢K�§� � �{«~� � �)Ù«x� ¯
ÖÞ¨{� � � ¢ � ��¢q� × �§¢ � ��«.� ¯ ä Ù	Ä4Ç}Û Æ �K� ¬��¡¨{°	° � �¡¬Õ¯K��°�Ù�8Ô�¨{� ¢�¢�� ÖV×2° ¢K� Ù�Ï2¨"¯ ¢�± ¢ � ��¢K� �¡¬�¨"¯ � � �§¢ � � ¢ ×¡¯K� Ê Äk�
ä ¨{×2Öq¬�¨"¯ ¢ ����� ¢ ¨{° ÊDã 	"å � à)äv� î à5à�É)Êã�ä+çIå Û � Û Ê Ü£½�ºA½@¹	®�¯B¾ Ø ¹	®�¸ Ý ®�¯ Ý#_ úB¸M¹¨¬)¯-·=ïP¬,¯�®|¼,½JºA½J¹@¾ Ø ¹	®�¸ ùÝ ®�¯ Ý �)·�¯ ô ½ � ½J¹	®5º�Ü�¬=B,® � ¬ ô ¬,ó?½@°=¬ Ø ðM¼,B¾;=¹¨¬)ÀÕ�1Üxú õ9ùðØ µ ô +a`b` ù ³�³3c+©x  �d8�¨{� Ê�ä ��� ç�Êã�ä � å â Ê ÛP×¡¨{°§� ¨{�¡£ãÅ Ê Å ± ¨"¯�� Þ �����8¯
¨ ¢K�§� � �{«®« ��¨ �
� Ã °§�¢ � ��¢L� � á ×���� � � �F«.� ¯ Ë Ó ÇPå Ö � £¡��° � Ê Ä>� âVÊ Å®¯
¨{°��!³ ÊÚê¯ � Ã �8¯ ¢ � ¨{�¡£ ÞØÊ Ô Ê ä �)� �¡ÖÞ¨{�¡� �n��£ � � ¿d¯-·+°?ª9úUÛ3ú�¿úB¸M¹HG º�¶9·�¸v�)ªlµ2¬,=¹@½J¸ � · ¶9·�ÀlÀSð}¸�½�°®�¹@½�¸ � Ø ¾;,¹¨¬,ÀSB�
µ2¬,=¹4¶9·�À � Ù ¢�¢ ¨ ¥ ¨)�¤Ç��8Ï ¢ ÊMÞ�É5É5É � � ä Ù ä)É � ÊãßÞ�É�å � Ê ÛíÑ � ÓÞ¨{�2£Då Ê å � å�¨{� � � Ê å~Ä � ÙYÇ)�IÛ ä+ç5ç Ù Þ5Þ�É â�8Ô � °	× ¢K�§� � ½ â Ö � £¡��° «x� ¯ ¢ � � �¡� �	� ¨{°V¨"¯ � � �§¢ � � ¢ ×¡¯K���¢ ¨{�¡£¡¨"¯
£ � £��8Ô{��° � Ï2Öq��� ¢ Ê ¿d¯-·G°Gª¡úUÝ]ÝbÝjÜxú õ ¶E;bÜ �
å � � ¢ �8¯K� ± � Á â � Æ � Ô Êeä ��� Ò�ÊãßÞ)ä�å å Ê â Ê Ó � � Ó � �.Ú Ê Û Ê â Öæ�8¯�� â Ê Ç Ê Ç�� ¢ � � �Hå Ê Å Ê
Å ± ¨"¯��®� Ê ÛíÑ � Ó �Å³ Ê å ������°	°��}¨{�¡£íå Ê å � å ¨{� � � Ê
Ó � ¯
Öæ¨{° £�� �K� ¬�� ¨{�¡£ ¢ � ��¢K� ��¬ �{« å~Ä � ÙYÇ)�IÛ ä+ç5ç Ù
Þ5Þ�É â Ã ¨ � ��£ � � Ë �K¢ ��°	°§� Ê ¿�¯�·+°Gª�úUÝbÝbÝ Üxú õ ¶E;bÜ �
å � � ¢ �8¯K� ± � Á â � Æ � Ô Êeä ��� Ò�ÊãßÞ5ÞIå å Ê â Ê Ó � � Ó � ��å Ê Å Ê Å ± ¨"¯��$Ú Ê Û Ê â Öq�8¯���¨{�¡£ â Ê Ç ÊÇ�� ¢ � � Ê Å �K� ��¬ � ��Ö �	� � � ¢ ¯ � °	°+¨ Ã °§� � � ¢ �8¯ « ¨ � � �¦� � ¢ � �K¢ Ù� ��¬ â ¯
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 //                  Test Group #92
 // -------------------------------------------------
       TESTGROUP=92;
       LAYER=Datalink;

 // Test 1
       STIMULUS=send; // PL-Unitdata.Ind
       TIME=long;
       // DL1

       INTRANET={
          Type=IP;
          LowDelay=Yes;
          HighThroughput=No;
          HighReliability=No;
          Precedence=1; // PRIORITY
          OrgAddr=des_addr_17;
          DestRelay={
             Addr=IUT_addr;
             Distance=1;
             Des=No;
             Relay=Yes;
             Ack=No;
          };
          DestRelay={
             Addr=des_addr_1;
             Distance=2;
             Des=Yes;
             Relay=No;
             Ack=No;
          };
          DestRelay={
             Addr=des_addr_2;
             Distance=2;
             Des=Yes;
             Relay=No;
             Ack=No;
          };
       };
       DATALINK={
          CtrlField={
             SendSeq=1;
             RecSeq=1;
             ControlSpare=1;
             DLPrec=1; // PRIORITY
             IDNum=1;
             PDU=ui_0;
          };
          Command=Yes;
          SrcAddr=des_addr_17;
          DestAddr=IUT_addr;
       };

       RESULTS=receive; // PL-Unitdata.Req
       TIME=normal;
       // DL1
       DATALINK={
          CtrlField={
             SendSeq=1;
             RecSeq=1;
             ControlSpare=1;
             DLPrec=1; // PRIORITY
             IDNum=1;
             PDU=ui_1;
          };
          Command=Yes;
          SrcAddr=IUT_addr;
          DestAddr=des_addr_1;des_addr_2;
       };

   TESTDESCRIPTION={
      Intranet layer passes down a multidestination packet
      which is queued by datalink layer. Packet requires
      a coupled ack. There are no outstanding frames.
      No outstanding frame. Queued frame transmitted to multiple
      destinations. Frame requires a coupled ack. Ack timer
      started.
      };
   // ESTELLE     TYPE1SAP_3,4,TYPE1SAP_18
   // SECTION(S)  5.3.16_5.3.6.1.1_C4.3,5.3.4.2.2.2.1_5.3.6.1.1

 // Test 2
       STIMULUS=send; // PL-Unitdata.Ind
       TIME=normal;
       // DL1
       DATALINK={
          CtrlField={
             SendSeq=1;
             RecSeq=1;
             ControlSpare=1;
             DLPrec=2; // ROUTINE
             IDNum=1;
             PDU=urr_0;
          };
          Command=No;
          SrcAddr=des_addr_2;
          DestAddr=IUT_addr;
       };
       RESULTS=noop; // none

       TESTDESCRIPTION={
          Second destination acks a multidestination packet.
          First has not acked yet.
        };
       // ESTELLE     TYPE1SAP_12
       // SECTION(S)  5.3.7.1.5.5_5.3.6.1.6_C4.3

 // Test 3
       STIMULUS=send; // PL-Unitdata.Ind
       TIME=normal;
       // DL1
       DATALINK={
          CtrlField={
             SendSeq=1;
             RecSeq=1;
             ControlSpare=1;
             DLPrec=2; // ROUTINE
             IDNum=1;
             PDU=urr_0;
          };
          Command=No;
          SrcAddr=des_addr_1;
          DestAddr=IUT_addr;
       };
       RESULTS=noop; // none

       TESTDESCRIPTION={
          First destination acks a packet. Ack timer is stopped.
          No frame queued for transmission.
          };
       // ESTELLE     TYPE1SAP_12
       // SECTION(S)  5.3.7.1.5.5_5.3.6.1.6_C4.3
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