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5

1

PGSQL

dque

Placeholder

ssh getcmdline

Command−line
Arguments

2

3

4

st−brides

brule

Server
Cmd−line

a b

File DB

� � � ¿��D¿ �YsvoUpN����wçÖ`��qz�FoUÃ�xz�R�goFr��aÎgoU�U~gsv��x}w

� ��� ��� '(:=<.2&/;+&$ "$/1<.@�#&* � 2&'(95/�!  ;2 " /10���� /�95>?"8#& ;*
 �ADO �WK�ÿ K��ÂS KgQ�ILCFKg] �éKgCçVYQ�O-	DVYýçMD]HO&MD]hVgS O ADKN]HbDO C2KgQæIFADO5ýåVNSUADERQTO ���
	���
������ �&EHG
GJADK�ÿ�QæEHQ 
 ERmN\DCFO6� �  �ADO&VgS
ILEHKgQTG�ILADEhG�MT]HVNS
O ATKg]hbiO C�IUVYXNOzG�jlO-�éKNCLOÕO
	iOzS
\DILEHQDmdVYCFO&VNG
�éKg]H]RK�ÿ�G �
���( �ADO�MD]hVgS O ADKN]HbiOzC�CLO}VgSUADO}G'IFADO �éCFKgQ�I�K���ILADO�jTVYIFSUA�GLSUATOzbi\D]HO C ��\DOz\DO������
���
���( �ADO�MD]hVgS O ADKN]HbiOzC�GLS CLEHMiI�S
KNQNIUVgS
IFGBILADO
S KgýçýåVYQTb�)¦]HERQTO�GLO CFþgOzCBKNQ5ýåVNSUADERQTO���
������

þkEHV 
kO}S
\DCFO 
kADO ]H] �� �ADO�QTVYýçO�K��WILADO�S \DCFCLOzQNI�ýåVgSUATERQDO � ���
	���
������ ���[EhG�GJOzQNI-Vg]RKNQDm
VgG�V2MTVgCFVgý2O ILOzC3�

� �( �ADO�S KgýçýåVYQTb )´]HERQDO
GLO CFþgOzC�CLO ILCFEROzþgO}G�ILADO
QTO-	kIÂS
KNýçýçVgQTb�]HERQDO �[@BKNý2ýåVgQTb>]REHQDOzG
VYCFO&GJILKgCFOzbÔEHQÈOzE�IFADO C+�¯V �
V �lV�I 1W]RO �¯VgG�ÿ�E�IFAÈIFADO&MTVgCFVg]R]HO ]�GJKNCJIFERQTmdVYMDMT]REhS VYILEHKgQ
biOzGFS
CFEHjWO}b&EHQ,
kO}S;IFERKNQ � � � �;ZkKgC�EHQ �¯j���V�P6K�GvIFmgCFO*
:�f^ � ���
�abDV�IUVYjTVNGJO*�¯VgG�ÿ�ERILA5ILATO
SUADOzSUXNO CUG�bDV�IUVYjTVNGJO�VYMDMT]REhS VYILEHKgQ�biOzGFS
CFERjlOzb5EHQ 
iOzS;IFERKNQ � � / ���

/ �( �ADOdCFOzGL\D]RIFG&K���ILADO-��\DO C�� VgCLOdCLO IL\DCFQDOzb IFKÈIFADO(ÿ�VYERILEHQDmÈMD]hVgS O ADKN]HbiOzC3�,�tQ ILATO
O þNO Q�I6ILATVYI�IFADO CFO�VYCFOBýçKNCLO�S
KNýçýçVgQTb
]HEHQDOzG�V�þ�VYEH]hVYjD]HOgZ�jD\iI-QTKgQDO�S VgQ�jlO�VgGFGJEHmgQTOzb
jWO}S Vg\TGJO�K��'biOzMWOzQTbiOzQTS
EHOzGzZlILADO2MD]hVgS
OzADKg]hbiOzC�EhG�EHQTGJILCF\TS;IFOzb#IFK&ÿ�VYERIfV5GJADKNCJI�ILEHý2O
VYQTbÈCLO}GJ\DjTý2ERI�ERIFGLO ]1�&� �5��QDK(ýçKgCFO&S KgýçýåVYQTbæ]HEHQDOzG2VYCFO&V�þ�VYEH]HVgjD]HOgZ`Vdý2O}GLGFVYmNOåEHG
GJOzQ�I�QDKYIFE,���kEHQDm2ILADO�MD]hVgS O ADKN]HbDO C�ILK2IFO CFý2EHQTVYILO�ÿ�E�IFADKg\DI(�é\DCJIFADO C�O-	iOzS \iILEHKgQ �

)��( �ADO�MD]hVgS O ADKN]HbiOzC�\TGJO}G�ILADO�CFO
IF\DCFQDOzb�S
KNýçýçVgQTb5]REHQDO�ILKçjlO mNERQ�O-	iO}S
\iIFERKNQ �

� ��� ��4 * ' : #&9 �! ;* #&"$ �0A#�* % '(*&" ; ! 0A �"�"82&#�* %= �
 � 2&' 9�/�!  ;2 " /103@
�BO}S Vg\TGJO�MT]HVNS
O ATKg]hbiO CUG�MDCFKgmgCFOzGFG�ILATCLKN\DmgA>ILATO ��\DO \DO�ý�\D]RILEHMD]HO�ILEHýçOzGzZTERI�ýåV��&jlO�Vgb�)
þ�VgQ�IFVYmNO KN\TG-IFKåS
KgQWGJEhbiO C�IFADO ��\DO \DO�ÿ�VYERILEHQDm2ILEHýçOfK��|IFADO�MD]hVgS
OzADKg]hbiOzC3���ÔVYERILEHQDm2ILEHý2O



ERQ��éKNCLýåVYILEHKgQ ýçV��ÀjWO#\iIFER]HE,+ Ozb EHQ KgCUbiO C2ILKæbiO}S
EhbiO#ADK�ÿ,ýçVgQ �ÈMD]hVgS
OzADKg]hbiOzCFG�ILKæGLE,)
ý�\D]RIFVgQDO KN\TGJ] �?ýçVgERQ�IUVYEHQÈERQ�V#mgEHþgOzQ �N\TO \DO ��^`K�ÿ ÿ�VYERILEHQDm#IFERýçO}G�EHQTbiEhS VYILOåIFATV�I2ILATO
�N\TO \DO
EhG�CFOzS O EHþ�EHQDm ���¯VgGJI��åGLO CFþ�EhS
ONZDVYQTb�ERI�ýåV��&jlO�VçmNK�Kib>EhbiOzVçIFKÕGJ\TjDýçE�I�ý�\D]RILEHMD]RO
MD]HVNS
OzADKg]hbiO CUG�IFKÕIFVgXgO�VNbiþ�VYQ�IFVgmgO�K���ILADO �¯V�þgKg\TCFVgjD]RO
S KgQTbDE�IFERKNQTG
� 
 KNC�O-	DVgý2MT]RONZWKNQ(V
ý�\D]RILEHMDCFKkS OzGFGJKNCBG��iGvIFO ý�ZkE�I�ýåV��2jlO�MWK�GLGLEHjD]RO�ILK2ATV�þgOfbiED�lOzCLOzQNI #vKgjWG'O
	kO}S
\iIFOfS KgQTS \DC�)
CLOzQNIF]1�åKNQ>bDE��[O CFO Q�I�MDCFKkS OzGFGJKNCFG���KgQDO #vKgj>MWOzC�MD]hVgS
OzADKg]hbiOzC3�T@BKgQkþNO CUGJOz]1�NZNADEHmgA>ÿ�VYERILEHQDm
ILEHý2O}G'EHQTbiEhS VYILO�ILATVYI'ILATO ��\DO \TO�EhG �FGJ]HK�ÿ � �éKgC'ILADOÂMD]HVNS
OzADKg]hbiO CBMTVYCUVYýçO ILO CUG-VgQTbç]RERIJIF]RO
ÿ�ER]H]ajlO�mNVYEHQDO}b&j �ÕEHQTS
CFOzVNGJEHQDm�ILADO�Qk\Dý�jWOzC�K��6MD]hVgS
OzADKg]hbiOzCFG�EHQ5IFADO ��\DO \TO�� '�]hGLKTZiKgQTO
biKkOzG6QDKgI-ÿ�VgQNI6IFK�ATV�þgOBILKkK�ýåVYQ ��MD]hVgS O ADKN]HbDO CUG|EHQ2ILADO ��\DOz\DO�E,�[IFADO ��\DO \DO�EhG�ýåVYXkEHQDm
GJ]HK�ÿ�MTCLKNmgCFOzGFG Z_]HOzGJI
ILATO
�?ERQ�ILOzC��éOzCLO&ÿ�E�IFAæKYILATO C�\WGJOzCFG3�� �ADEhG�VgjDER]HERI&�dIFK#ILADCFKYILIL]HOåILATO
Q�\Tý�jlO C�K��6MD]hVgS O ADKN]HbiOzCFG�ýåV��"�é\DCLILATO C�CFOzbi\TS O�ILADO�ýåVgXgOzGLMTVgQ&K��6VåGJO I�K�� #vKgjTG3�

� ��� ��')03'(2&2�/12 $? 0A"
' GJKNCJIFERQTmÔVgMDMD]HEHSzV�IFERKNQ ÿ�VgG&SUADKNGLO Q jlOzS Vg\TGLO#K���OzVgGLO#K���EHýçMD]ROzýçO Q�IFVYILEHKgQ VYQTb jlO-)
S VY\WGJO�ERIBýåV���jlO�EHýçMD]HO ýçO Q�ILO}båEHQÕV�þ�VYCFERO I&��K��abiED�[O CFO Q�I'ÿ�V��kG3�	
kKNCJIFERQTm�ýçV��2jlO�biKgQTO
GJO*�N\TO Q�ILEhVY]H]1��\TGLEHQDm5V5ÿBOz]R]1)´X�QTK�ÿ�Q#O/.ÕS
EHO Q�I�GJKNCJIFERQDm5VY]HmgKgCFERILADý �éEHQdKN\DC�S VgGLOgZ �Â\DEhSUX )

kKgCLI �
Z|VYQWb9EHQæMTVgCFVg]R]HO ] �¯ÿBOÕ\WGJO}b_Z|P�VgCFVg]R]HO ] 
kKNCJIFERQDm#j � � O mN\D]hVYC 
iVgý2MT]REHQDm �¯P�
 � 
 �
�,�3/������ 'ÂbDbiERILEHKgQTVg]R] �gZkP�
 � 
çýåV���jlO�EHýçMD]HO ýçO Q�ILO}båEHQÕjWKgILA&V�GJATVgCLO}båVYQTb&biEHGJILCFEHjD\iILO}b
ý2OzýçKgC��2OzQkþ�EHCFKgQDýçO Q�I}Z�Vg]R]HK�ÿ�ERQTm
E�I�ILK2MlO C��éKgCFý V2GLKgCLIBKgQ5V
þ�VYCFERO I&�çK��`MTVgCFVg]R]HO ][S
KNý*)
MD\iILOzCFG3�  �ADO�þ�VYCFERO I&�?K��ÂMD]hV�I��éKgCFýåG�KNQÀÿ�ADEhSUA�V?GLKgCLIçSzVYQÀjlO�MWOzC��éKNCLýçO}bÀVY]H]HK�ÿ�G�\TG
ILKdO
	iMWOzCLEHýçO Q�I�ÿ�ERILA�ADO
IFO CFKgmgOzQDO KN\TG�MD]hVgS O ADKN]HbDO C�GFSUADO}bi\D]HERQDmWZ|ÿ�ERILA�CLO}GJMlOzS
I�IFK(ILATO
MDCLKNmgCUVYýçýçERQTm�ýçKibiO ] �

' mgOzQDO CFEHSåP���
?MD]HVNS
OzADKg]hbiO C�EHG�GJADK�ÿ�QÔEHQ 
 ERmN\DCLO6/ �  �ATOÕMD]hVgS
OzADKg]hbiOzC
ERQWS
]H\TbiOzG
ILADOçVYjDEH]HE�I&�>ILK>b��kQTVYýçEhS Vg]R] �5EHQTS CLO}VgGLO�VYQTbdbiOzS CLO}VgGLO�ILADO2Qk\Dý�jlO CfK��-MT]HVNS
O ATKg]hbiO CUG�EHQ
ILADO ��\DOz\DO�� 'ÂG�ER]H]H\TGvIFCFVYILO}b_ZaV>MD]HVNS
OzADKg]hbiO C�EhG�GJEHýçER]hVYC�IFK#V5CFO mN\D]hVYC�P���
%#vKgjÔGLS CLEHMiI3�
 �ADOå]REHQDO}G�jWOzmgEHQDQDEHQDm#ÿ�E�IFA�������� �é]HERQTOzG /�)�� �gZ 
 ERmN\DCLO / �ÂVgCLOåbiEHCFOzS;IFERþNOzGfEHQNIFO CFMDCFO
ILO}b
j �ÕP���
&VYI�GL\DjDýçEhGLGLERKNQ&IFERýçO �  �ADO�S
KgýçýåVYQWbÕ]HERQDO�EhG�CLO ILCFEROzþgO}b �éCLKNý ILATO�S KgýçýåVYQTb�)
]REHQDO(GLO CFþgO C �¯ERQ KN\DCÕS VNGJONZ-\TGLERQDm?IFADO(MDCFKgmNCFVgý	��� � ��
 ���
�
�
� ��VYQTb GJILKNCLO}bÀEHQ�ILKÔILATO
� ����� ��� �?GLADO ]H]�þ�VYCFEHVgjD]HO �¯]REHQDO ���DZ 
 ERmN\DCLO+/ ���  �ADEhGçþ�VYCFEHVgjD]HO>EhGç]hV�ILOzCåO þ�VY]H\TVYILOzb 	 �
� �
	 �4",. � �
/�"!� "���",�/��� � � � ������"�ÿ�ERILA>ILADO
S KgýçýåVYQTb��¯G �-IFATV�I�ÿ�EH]H]ajWO�O
	iOzS
\DILOzb �é]HEHQDO )�4TZ

 EHmg\TCLO / �-�� �ATOB]hV�IFOBjDEHQTbiEHQDm�K��WMD]HVNS
OzADKg]hbiO C|ILKfO-	iO}S
\iIUVYjD]HOBQWVYýçO�VgQTb2S
KgýçýåVYQWb )¦]HEHQDO
VYCFmg\DýçO Q�IUGBEhG�XNO
�åIFK�IFADO �TO
	kEHjDEH]RERI&�&K��|MD]hVgS O ADKN]HbDO C�GFSUADOzbi\T]REHQDm �

 �ADO�MD]HVNS
OzADKg]hbiO C�IFADO Q�O þ�Vg]R\TVYILO}G�ILADO
Vgý2KN\DQ�I�K��`IFERýçO�ERI�ATVgG�jlO OzQ,��\DOz\DO EHQDm �éKNC
�é]HERQDO�� �iZ 
 ERmN\DCFO / �;ZDVgQTb5S KgQTGL\D]RIFG�V2]HKkSzVY]aGFS
CFERMDI�IFKåbiO
IFO CFý2EHQDO�ÿ�ATVYI�VgS;IFERKNQ&IFK2IFVYXNO
�é]HERQDO ���TZ 
 EHmg\DCFO�/ �-���´I�ýåV��5EHQTS CLO}VgGLO�ILADO2MD]hVgS O ADKN]HbiOzCFG�ERQdILADO �N\TO \DO�j ��KNQDO �¯]REHQDOzG
/�/�)5/ 
iZ 
 EHmg\DCFO / �;ZlýçVgERQ�IUVYEHQ(ILATO2S \DCLCFO Q�IfQ�\Tý�jlO CfK��'MD]hVgS O ADKN]HbDO CUG�EHQ(ILATO ��\DOz\DO�j �
CLO}GJ\DjTý2ERIJIFERQTmÕE�IUGJOz],�-V��ÁILO C�1TQDEhGJATERQDmÕILADO�S \DCFCLOzQNI�S KgýçýåVYQTb>]HERQTO6�é]HERQTO ��4TZ 
 ERmN\DCFO / �;Z
KgC�biOzS CLO}VgGLO�ILADO2Qk\Dý�jlO C�K��-MD]HVNS
OzADKg]hbiO CUGÂERQdILADO ��\DO \DO2j ��QDKYI�CLO}GJ\TjDýçE�ILILEHQDm5ERIFGLO ]1�
V.�ÁILOzC�S
KNý2MT]RO ILEHQDmçILADO
S \DCFCLOzQNI�S
KNýçýçVgQTb>]REHQDO"�é]HEHQDOzG )��.) )�)DZ 
 EHmg\DCFO / �-�

^aEHXgO ÿ�EhGLOgZ;IFADOBjWVgGLEHS-S KgýçýåVYQTb�)¦]HERQTO'GJOzCLþNO CaEhG`GLEHý2MT]RO ��@BKNý2ýåVgQTb�]HERQDO}GaIFADO ýåGLO ]HþgO}G
VYCFO9GJILKgCFOzb ERQ �WV�I 1T]HOzGzZ�VgQTb IFADOÔS
KgýçýåVYQWb )¦]HEHQDO?GLO CFþgOzC&EhG>ERýçMD]HO ýçO Q�IFOzb=VNG5V @
MDCLKNmgCUVYý IFATV�I�VNS S
O}GLGLOzG�IFADOzGLO 1T]HOzG�VNG�VçS
KgQWGJ\DýçOzC�MDCLKiS OzGFG
� 5BVgSUA>ERQkþgKiSzV�ILEHKgQ>K���ILATO
S
KgýçýåVYQWb )¦]HEHQDO
GJOzCLþNO C�CFO ýçK�þNOzG�O-	DVNS;IL] �&KNQDO
]HERQTO �éCLKNý IFADO �WVYI 1T]HOgZWÿ�ADEHSUA(S KgQ�IFVgERQWG
ILADOåVYCFmg\Tý2OzQ�IFG �éKgC�KgQDO�#vKgj�� 5BVgSUA9CLO*�N\TOzGJI�ILK>IFADO2S KgýçýåVYQTb�)¦]HERQTO2GLO CFþgOzCÂEHQkþgKgXNOzGÂV



���������
	��
�����
�����������
���
	����
���������
 ���!����#"�$
%������
	���&
'
()��"�$�%#*�%+���
	��
�����
, ��"�$�%#*�-+-�.
��.
�
/���"�$�%#*��0�
����.
��1�(
2���"�$�%#*�3+"����������
 ���!����
4���"�$�%#*��#5�������&
	�6
��1�7��98:7�7;8�7�7
<���"�$�%#*�6=���
��7���"�$�%#*�>��
	��
���
��?�@����9AB.
�����
����&��9AC���
���D��"�$�%#*�E+ ��
���
��'#���#F���G
	��
 ���6
����&#G����
	����
�����98
��(����IH�J�%�K�>�L�H�MON�3�F+*P�
 �	���&
�D&� 0&��
�+�� �6�6
����!�*���	��
�#������G����9QR���
 ���&SA
� , ���IH�J�%�K�TON�U+*#����6
 �&��0!�	��
����&� ���V+	���5��O	����+&��
���� �6�6
����!�*���	��
�#������G����W	��#�� �����&���!;A
��/#��� NXT
K�%�Y�U+*W	���Z� ���6
��&
	� ��#&� D�
�����P&� #&��
�+�� �6�6
���
!�*���	��
�#������G�����A
��2#���#3� �&��#&��
�P�
����?�*���	���[�����*�-�.
 �&��]\^5��
	����_��`�����.�&����P&��
�0-�.
 �&
��!+�� �6�6
����!;A
��4�a�"�Y
N�a�3�%�1]bc�����+d�H�J�%�K�>�L�H�M
N�3�F=e�d�H�J�%�K�TON�U���[���&
��6
!���	��
�0d
NXT
K�%�Y�Ufe
b
��<
��7W	�Zhgid�j�*��
�07+k]li&��
���
��� ���
	��
����6W*�Z_d�M�a�>�F���>�m���d�"�$�%�K�n�a�$
NXT
��� ��`�	�&o�����
��'0Z
	
��(W	�Zhgi*�pWd�a�"�Y
N�a�3�%0k]li&��
���
� , ���
	��
����6W*�Z_d�M�a�>�F���>�m���d�"�$�%�K�n�a�$
NXT
��/ ��`�	�&_�����
��20Z
	
��4
��<�%�Y�L�U�Y�Y
N�>�F�1]bc����&�d�M�a�>�F���>�m���d�"�$�%�K�n�a�$
NXT�b
'�7#3�a�q�Y
N�>�F�1]bCd�M�a�>�F����
	��
��6�V�&
	�6
�rb
'��#	�Zhgi*��se�d�%�Y�L�U�Y�Y
N�>�Ffetkulv&��
���
'�� ����&�TON�w�w�1�3�a�q�Y
N�>�F�*�%�Y�L�U�Y�Y
N�>�F
'�'��������
'�( TON�w�w�1�*��
' , Z
	
'�/
'�2#���0T
����	�!���	�Z�5
�+���
 �.
��!+	��O�����������r\i!��������������]\i ��#6
��	���&���	��#�
���������
 ���!����
�0	��W&��
�0-�.
��.
�
'�40q�M�L�Y�Y�a�T
a�1]bCd�M
a�>�F���!�����	�!��Dd�TfN�w�w9b
'�<
(�7W	�Zhgid�q�M�L�Y�Y�a�T
a01uQ��
��!�.
���]Qxkuli&��
���
(
� ���
	��
����6W*�Z_d�M�a�>�F���>�m���d�"�$�%�K�n�a�$
NXT
(��0Z
	
(�'
(�(W	�Zhgid�q�M�L�Y�Y�a�T
a01uQc	��
�����������rQxk]lv&��
���
( , 3�F�q�n�a�$
NXT�19bC��.
���
���
	��
��-���.���d�M�a�>�F����
���
������.��� �����*��
E9AB���O�yb
(�/ d�M�a�>�F����
	��
��6�V�&
	�6
�0z�d�M
a�>�F���>
m���d�3�F�q�n�a�$
N�T
(�20Z
	
(�4
(�<#���#F�`�����.�&��D&��
�W�� �6�6
����!0Z��
 �6�&��
�W�� �6�6
����!�*���	��
�#������G����
, 7+d�a�"�Y
N�a�3
%
, �
, �#���+������G��W	�ZuQ��
��!�.
���]Q
, '+	�Zhgid�q�M�L�Y�Y�a�T
a01uQ��
��!�.
���]Qxkuli&��
���
, ( ��`�	�&W7
,�, Z
	
, /
, 2����O	��
����6_*�Z+d�M�a�>�F���>�m���d�"�$�%�K�n�a�$
N�T
, 4
, <#���#U�����������&��# �.��
������G
���#	�Z{Q:6
��	���&���	��;Qi ��|Qc	��O�����������rQ
/�7#3�F�q�n�a�$
N�T�1]bC��.O�������
	��
��-���.��#d�M�a�>�F����
���
������.��� ��
��*��
E9A}���
�yb
/��
/���d�M
a�>�F����O	��
��6�V�&
	�6
�0z#d�M�a�>�F���>�m���d�3�F�q�n�a�$ONXT

~��B�������S�����y���R� ����������� �
�����y�
� �y���



���������
	��
�����
�
'�����H��
����?
���
��T�$+"����������
 ���!����0"�$�%W�����
	���&
(
, ��"�$�%#*�%+���
	��
�����
/���"�$�%#*�3WH��
����?
���
��"�M
2���"�$�%#*�-+!�-�.
�
4���"�$�%#*��0�
����.
��1
�
<���"�$�%#*��#5�������&
	�6
��1�7��98:7�7;8�7�7
��7���"�$�%#*�E+ ��
���D��"�$�%#*�>��
	��
���
��?�@����9AB.
�����
����&��9AC���
���#��"�$�%#*�6+�
��'
��(+a�"�Y
N�a�3�%�1]bc�����+d�H�J�%�K�>�L�H�M
N�3�F�d�H�J�%�K�TON�U����
��`�&�K�E� ��SAB��V#d
NXT
K�%�Y�U9b
� ,
��/0U�F�Y���U�3���L�J�1Oe�d�j
e
��2
��4+	�Zhg e�d�U�F�Y���U�3���L�JOe *���-+�#k9lx&��
���
��<)��`�	�&_�����
��7#Z
	
���#	�Zhg e�d�U�F�Y���U�3���L�JOe *���-_�Dk9lx&��
���
��� ��������� ,
��' -���.��o���
����?����
��K������
	���&�AB���
�
��( ��`�	�&
� , Z
	
��/+	�Zhgi*�p e�d�a�"�YON�a�3�%
etk9li&��
���
��2 ��`�	�&_�����
��40Z
	
��<
'�7W��!+d�H�M�F�H���F�U�%�K�TON�U
'��0d�a�"�Y
N�a�3
%
'��
'�'+�����Wd�H�J�%�K�>�L�H�MON�3�F+d�H�J�%�K�TON�U���!� ��
��K�E� �� AB��V0d�NXT
K�%�Y�U
'�(
' , -���.��_���
����?����
��K������
	���&�AB���O�

� � � ¿��T¿ Ö`ä��2Öa��qz�UoUÃNx}���NoLrByHxzr�{�x}u�pN~Nsv��w��
{�ÃNoU�J×�oFrv��n�q
sJqz�kq �toU�

QDO ÿ MTCLKiS
O}GLGzZ|VgQTbÈý�\iIL\WVY]�O-	DS
]H\TGLERKNQÈEHG2EHýçMD]ROzýçO Q�ILO}bÈ\TGLERQTm(ILATO	� ��
 �
�����5G��iGvIFO ý
S VY]H] �

� ��� � ! /19	�;/503@ � ')"$' � '(@8/
 �ADO�SUADOzSUXNO CUG6bDV�IUVYjTVNGJO�MDCFKgmNCFVgý EHG-VgQ�KNQDmgKNERQTmfCFOzGLOzVgCFSUA�MDCFK�#vOzS
I6ILATVYI'VYEHýçG�ILK
S
KNý*)
MD\iILO�O QWbimNVgý2O�bDV�IUVYjTVNGJO}G!�éKNC`IFADOBm�VYýçO-K��WSUADOzSUXNO CUG �1�34.�5� 
 KgC|ILATEHG�MTVgMWOzCzZ}ÿBO�VYCFO-KgQT]1�
S
KgQWS
O CFQDO}båÿ�E�IFA&IFADO�VYMDMD]HEhS V�IFERKNQ�)tGJMlOzS E 1WSÂÿ�KgCFX%�WK�ÿ MTCLKNMWOzCJIFERO}G'K��aILADO�S
KNýçMD\iIFVYILEHKgQ �
 �ADO�MD]hVgS O ADKN]HbDO CUG(�éKgCÂILATEHG�VYMTMD]REhS VYILEHKgQdVgCLO�GJEHýçMD]ROzC�IFATVYQ9ERQ(ILADO2MDCFO þkERKN\TG�O
	DVYýçMD]HO
VgG�IFADO
��VYCFO�QDKYI�SzVYMTVgjD]HO�K���CLOzmg\D]hV�IFERQTm�IFADO
Qk\Dý�jWOzC�K�� #vKNjTG�EHQ�ILADO ��\DOz\DO6��GJOzO 
 EHm�)
\DCLO}G )åVgQTb � �WQDKYIFO�ILADO�GJEHýçER]hVYCFE�IFERO}G�jlO
Ivÿ�O O Q�IFADO�MT]HVNS
O ATKg]hbiO C�GFS
CFEHMiIFG �éKNCÂP���
>VgQTb

De 5 �-� 
 KgC2Kg\DC2O-	iMlO CFERýçOzQNI}Z`IFADO>]RKiS Vg]�S KgýçMD\iIFO CçG��iGJILOzýçG2VYCFO&\TQDERMTCLKiS
O}GLGLKgCUG
VgQTb
ILADO3�ÔVgCLOÕbDOzbiEhS VYILOzbæILK#IFADO5S KgýçMD\iIUV�ILEHKgQ��  �ADOzCLO
�éKgCFOgZaIFADO CFOÕEhG�]HERIJIL]HO5VNbiþ�VYQ�IFVgmgOåEHQ
ATV�þkERQDmçýçKgCFOÂILATVgQ>KNQDO�MD]hVgS
OzADKg]hbiOzC�MWOzC �N\TO \DO �

 �ADOÕbDV�IUVYjTVNGJO}G�VYCFOÕS
KNý2MT\iILO}bÔ\TGJEHQDm#CFO
IFCLKNmgCUVgbiOçVYQTVg]1�iGLEHG"�1�34�� �  `K(S CLO}V�ILOåMWVYC�)
VY]H]ROz]REhGJý�VgQTbæCFOzbi\TS OÕýçO ýçKgC��ÔCLO*��\DERCFO ýçOzQNIUG Z`ILADO>bDV�IUVYjTVNGJO}G�VgCLOÕ]HKgmNEHSzVY]H]1�ÔbiEHþkEHbiO}b
ERQ�ILK5ERQWbiERþkEhbi\TVg]�#vKNjTGzZlSzVY]H]RO}b(GJ]HEhS
OzG3� �9OçbiO QTKYILOçV&GL]HEHS O�\TGLERQTm%�éKg\TCÂQk\Dý�jWOzCFG3�  �ATOzGLO



���������
	��
�����
�
'�����H��
����?
���
��T�$+"����������
 ���!�����%���F=�����
	���&
(
, ��d�*�%����O	��
�����
/���d�*�3+H��
����?����
��"�M
2���d�*�E#V
4���d�*�>#�
	��
���
��?
@����]AB.
�����
����&��9A ���
<���d�*�6��
��7
���0a�"�Y
N�a�3�%�1]bc�����+d�H�J�%�K�>�L�H�M
N�3�F�d�H�J�%�K�TON�U����
��`�&�K�E� ��SAB��V#d
NXT
K�%�Y�U9b
���
��'0U�F�Y���U�3���L�J�1Oe�d�j
e
��(
� , 	�Zhg e�d�U�F�Y���U�3���L�JOe *���-+�#k9lx&��
���
��/)��`�	�&_�����
��20Z
	
��4+	�Zhg e�d�U�F�Y���U�3���L�JOe *���-_�Dk9lx&��
���
��< ��������� ,
��7 -���.��o���
����?����
��K������
	���&�A ��[��
��� ��`�	�&
���0Z
	
��'+	�Zhgi*�p e�d�a�"�YON�a�3�%
etk9li&��
���
��( ��`�	�&_�����
� , Z
	
��/
��2+��!+d�H�M�F�H���F�U�%�K�TON�U
��4�d�a�"�Y
N�a�3
%
��<
'�7W�����Wd�H�J�%�K�>�L�H�MON�3�F+d�H�J�%�K�TON�U���!� ��
��K�E� �� AB��V0d�NXT
K�%�Y�U
'��
'��#-���.��_���
����?����
��K������
	���&�A ��[��

� � � ¿��T¿ �g~Nwå�Brv���ç�aw��}��wNo�Ö`��qz�FoUÃ�xz�R�goFr'yhxzr�{�xzu�p�~Nsv��wN��{�Ã�oF�L×�oLrv�'n�q sJqz��qz�toU�

Q�\Tý�jlO CUG�GvIUVYQTb �éKgC�IFADOåQk\Dý�jlO C�K���jT]HVNSUX(XkERQDm�G Z_ÿ�ATE�IFOåX�EHQDm�G Z_jD]hVgSUX9SUADOzSUXNO CUGÂVgQTb
ÿ�ADE�IFO�SUADO}SUXgO CUG3�� �ADO�GL]REhS
O}G-VYCFO �é\DCLILADOzCBGL\Dj[biERþkEhbiOzbÕERQ�ILK�GJýåVY]H]HO C'GL]REhS
O}G�jTVNGJO}bçKgQçILATO
MWK�GJERILEHKgQÕK��_ILADOÂýçKNGJI�VgbDþ�VgQTS
O}båSUADOzSUXNO C-K��aOzVNSUAÕGJEhbiO ��GJOzO �1�34�� �éKgC�biO
IUVYEH]HG ������OzSzVY\TGLO
ILADO>CLO}GJ\T]�IUG�K���KgQDO>GJ]HEHS O&ýåV��?jWO>QDO O}biOzbÀjWO
�éKgCFO5VgQDKYIFADO C2GJ]HEHS O5SzVYQÈjlO>S KgýçMD\iIFOzb_Z
ILADOzCLO�EhG�VYQ>ERQTADO CFO Q�I�ÿ�KgCFX%�WK�ÿ biO MlO QTbDO QTS
���

 EHmg\TCLO 
�GLADK�ÿ�G�IFADOfbDO MlO QTbiOzQTS
EHOzG�jlO
Ivÿ�O OzQ&GJ]HEhS
OzGBK��`ILADO�bDV�IUVYjTVNGJO}G �éKNC'IFADOfSzVgGLO

ERQ ÿ�ADEhSUA jD]hVgSUX�ATVgGçIFADCFO O(MDEHOzS OzGÕVgQTb ÿ�ADERILO(AWVgGçIvÿ�KæMDEHOzS
O}GÕKNQ�IFADOdjlKNVgCFb � 
 KNC
O-	DVYýçMD]HOgZ[S
KNQTGJEhbiOzC�VÕMlKNGLE�IFERKNQ#ÿ�E�IFA �çjT]HVNSUX5XkEHQDmNGzZ �Õÿ�ADE�IFO�XkEHQDmNGzZ���jD]HVNSUX>SUATOzSUXgOzC
VYQTb&QDKçÿ�ADE�IFOfSUATOzSUXgOzCFG3�  �ADEHG�MlKNGLE�IFERKNQ5EhG�ERQ�GL]REhS
O ��� �%� 4 ��K��|ILADO�bDV�IUVYjTVNGJO}G
����K�ÿ�Z
E,��V2jD]HVNSUXÕSUADOzSUXNO C�VgbDþ�VgQTS
O}GBILKåV2X�EHQDmWZkILADOzQ>ÿ�O�ATV�þgO �2jD]hVgSUXåXkERQTmNGzZ ��ÿ�ATE�IFO�X�EHQDm�G
VYQTb�QDK5SUADOzSUXNO CUG
�  �ADO�QDO ÿ MlKNGLE�IFERKNQ#EHG�ERQ(GL]HEHS O ���%�"464 � �� �A�\WG ZWMWK�GJERILEHKgQTG�ERQ(GL]HEHS O
���"� � 4 �åSzVYQ�MD]hV��&EHQNIFKåMWK�GJERILEHKgQWG�ERQ#GL]REhS
O ���"� 4"4 � �  �ADEhG�EHG�CLO �TOzS
ILOzb>j �5VgQ�OzbimNO
V�I'IFADO�IFKgMÕK�� 
 ERmN\DCLO 
 �  �ADO CFO-�éKNCLONZgGJ]HEhS
O ��� ��4 4 ��ATVNG�IFK�jlOfS KgýçMD\iIFOzbåjlO-�éKNCLO�GL]HEHS O
��� � � 4 � �

�tQåmgO QTO CUVY]¦ZgGJ]HEhS
OzGBV�I-IFADOÂGFVYýçO�]HO þNO ]TK��[ILADOÂ]HVYIJILEhS
O�ERQ 
 EHmg\DCFO�
�SzVYQåjlOÂS
KNýçMD\iILO}b
ERQ�MTVYCUVY]H]ROz]#��GJ]HEhS
OzG2V�IçbiED�lOzCLOzQNIç]HO þgOz]HG�K���IFADO>]HVYIJILEhS
O>ATV�þNOåILK9jWO�S
KNý2MT\iILO}bÈEHQÈILATO
MDCLKNMWOzC�KgCUbiO C �¯E�� O��HZ��éCFKgý IFKgM>ILKçjlKYIJIFKgý%���

�tQ��éKgCFýåV�ILEHKgQ#VgjWKN\iI�ILATO�biOzMWOzQTbiO QWS
EHOzG�jlO
Ivÿ�O OzQ(jlKNVYCUb�S
KNQ01Tmg\TCFVYILEHKgQTG�EhGÂS KgQkþgO
)
QDEROzQ�IL] �ÈGvIFKgCFOzbÈEHQ�V?c(VgXgO 1W]RO �  �ATEHGçc(VgXgO 1W]RO5EHGçVY\DILKgýåVYILEhS VY]H] �?MTCLKibi\TS OzbÀj �ÈVæ@



0230

1220 2111 3002

20121121

10220131

3200

2210 3101

0032

����� ¿��D¿ n�oUpioFwk�NoFw��U��oU�-ä�oLs¦Ç6oFoUwÕ�g�����UoU�'xzylsvÃ�o�{�ÃNoU�L×}oFrv�'�`w��N��q u�o�n�q
sJqz�kq �toU�

H�U�F�L�Y�F�Y�L�$�J�F�Y�����[���&
���
&�����K�	�! 	���&#"�UON�>�L�U�� ��F��9\
&�����K��
��6
� G����
���
�����C/�(�����3
N�m ��F

�yl
H�U�F�L�Y�F�Y�L�$�J�FWn� ��
���

&�����K�	�! 	���&#U�F�w�F�U�F�3�H�F�%DY�����[���&
�r\i*�*0&�����[���&_N�T
E�K���.�6 	���&9\ *�*D��.�6��
���#5
	�&��
	��+&�����[���&
�� �6�6
K���	��
� G����
���
�����C4�7�7	�f\ *�*+�� �6�6
����!+��	��
�
"�U
N�>�L�U�� ��F
����&����
K�	�!]\vE�K���.�6��

�yl
H�U�F�L�Y�F�Y�L�$�J�F)$���Z� ����
�

������K�	�! 	���&#U�F�w�F�U�F�3�H�F�%DY�����[���&
�#a�30T�F�J�F�Y�F�H�L�%�H�L�T�F;\v*�*D����������-�.
	���	�&
�
!����
K�	�! 	���&#U�F�w�F�U�F�3�H�F�%DY�����[���&
�r\ *�*#!����
����!�����&#&�����[���&
"�U
N�>�L�U�� ��F
���:������K�	�!]\i!����
K�	�!��

�yl
H�U�F�L�Y�F�Y�L�$�J�F�U�.����
	���[��

&�����K�	�! 	���&#U�F�w�F�U�F�3�H�F�%DY�����[���&
�r\ *�*0&
����[���&=NXT
E�K���.�6 	���&9\ *�*D��.�6��
����5
	�&��
	���&�����[���&
6
�����O	��
� G����
���
�����C��7��f\ *�*D�
 ���&0�
��6
�
"�U
N�>�L�U�� ��F
����&����
K�	�!]\vE�K���.�6��

�yl

� � � ¿��T¿ n�oFè�w��Ìsv��x}wå�Y�Frv��pNs-yhx r��}x}�N�Bn�q
sJqz��qz�to

MDCLKNmgCUVYý+��@BKNý2ýåVgQTbDG-EHQÕIFADOÂcdVYXgO-1T]HO�VYCFO�S Vg]R]hG'ILK�V�GLS CLEHMiI ��S Vg]R]HOzb 
 � ������� ��� �`ILATVYI
ERQTGLO CLIFG #vKgj#biOzGFS
CFEHMiILEHKgQTG�VYQTb�biOzMWOzQTbiO QWS
EHOzG�EHQ�ILKÕVåGLERýçMD]HO
CFO ]hV�ILEHKgQWVY]_bDV�IUVYjTVNGJO%�¯E�� O��
P6KNGJILmgCFO*
��f^ � � �-�����. �ADO�GFSUADO ýåVfbiO 1TQTE�IFERKNQ2GFS
CFERMDI�EhG6GJADK�ÿ�Q�ERQ 
 ERmN\DCFO � ��'�Q�O
	DVYýçMD]HO
K��-IFADOåGJ\DjTý2EhGFGJEHKgQ9K���V #vKgjdILK>ILATO2bDVYIFVgjTVgGLO�EhG�GJATK�ÿ�QdEHQ 
 ERmN\DCFO*2 � �?OçMDCFK�þ�EhbiO2V
QTVYýçO+�éKgCf]hVYjlO ] �(�éKNC�IFADO2S \DCFCLOzQNIÂIFVgCLmNO
I*�¯KgC #vKgj�� � �éKN]R]HK�ÿ�EHQDm 	�� �;ZWILADO2]hVYjlO ]hGÂK��-ILATO
#vKgjTGBKgQåÿ�ADEhSUAåIFADOÂS \DCLCFO Q�I #vKNj&biOzMWOzQTbDG � �éKg]H]HK�ÿ�ERQDm 	������ ���;ZgVgQTbçILATOÂS
KNýçýçVgQTbå]HERQTO
�éKgC�S
KNýçMD\iILEHQDmçIFADO
GJ]HEhS
O"� �éKN]R]HK�ÿ�ERQTm 	 �����

 `\DMT]RO}G�ERQçIFADO ��� 
�� � � ��IFVgjD]RO�� 
 ERmN\DCLO � �6S
KNCLCFOzGLMWKNQTb�ILK�IFVgCLmNO
IUG6ERQçIFADO�c(VgXgO 1W]RO �
@BKgýçýåVYQTbDG�ÿ�E�IFADEHQ#IFVgCLmNO
IFGÂVYCFO�VgGFGLERmNQDOzb�S
KNQTGLOzS
\DILEHþgO
Qk\Dý�jWOzCFG3�� �Ak\TGÂVÕS
KNý2ýåVgQTb
EHG�\TQDE ��\DOz]1�>EhbiO Q�ILE
1TO}b�mgEHþgO Q�ERIFG�IUVYCFmgO I � 2�VYQWb #vKNj#Qk\Dý�jlO C�ÿ�ERILATERQ#IFADO�IFVgCLmNO
I ��GJOzO
IFVYjT]RO���
�� ������ �VYjD]HO �
��� 
 
 ��GL\DýçýçVgCLE,+ O}G�EHQ��éKgCFýåV�ILEHKgQåVgjWKN\iIBbiOzMWOzQTbiO QWS
EHOzG-jlO
Ivÿ�O OzQ
IFVYCFmgO IFG3�  �VYjD]HO�������� �
� �ÕS
KNQNIUVYEHQTG�IFADO(#vKNjTG�IFATV�IÂVgCLO�S
\DCFCLOzQ�IL] �&jlO EHQDmÕCF\DQ � �éKNC�O}VgSUA
GJ\TSUA #vKgj`ZiILADO�ATKNGJI�QWVYýçO�K���ILADO�ýåVgSUATERQDO�KNQ5ÿ�ADEhSUA>ILADO #vKNj>EhG�jlO EHQDmåCL\TQ5EhG�GJILKgCFOzb �



A ��6�-���.��SAB��V#*�!����
�_e�7�7����07�7�'���e�*��=e�'���7�7Oe�*��=eR$
	��
����.��SAC	�&�'���7#7�7+7+z��0U
����.
��&
����'���7�7;A:7�7Oe

~��B�;���;��������� � 	
	R� ���P����
X�r���
�����]����� ��������
X� ���v� �f� � ����� ���
����� ��!

� ½N¹ � í �T¿ �_ÎgpioFrv��u�oUw�sJqz�TÖ`��q
styhxzrvu yHxzr'svÃ�o�Ö_q
rJqz����oU�a�gx rtsv��w����'p�p������;q
sv��xzw

�Y�g�´svoUu n�oU�t�Frv��pNsv��xzw É�wYsvoLrv�Ux}wNw�oU�Fs �g�JÃ�o;�g~���oFr ê2oFsvÃ�xY�
�
Ð ����
 
 
�� Ò

����É 
Brv���}��wÕ��"#"�"g�%$}�'&=�)(#*
ê2Æ,+ � �)"#"�"#"Y���
����ä

� ��ê5��É¯rv��Î��YÑ *�Ñ �-$zy
�YÃkq rvoU�
ê2oUu�x rt��B��êç�

Ö|ä6� Ö_q rJqz����oU�
�gÃkq
rvo;�
ê2oUu�xzrt�

ä
Ð � � ��
 ��� � Ò

�g��w��z��o�Ö[oUw�sv��~�u:ÉtÉL�.$/"�"
ê2Æ,+}� �
� �
êçä � ��ê5��W��wY~NÎ2�YÑ �YÑ �U�

�Bx}w�o �g~Nwç�Brv���
�`wN�}��w�o

�go;Í�~�oFwYsv��q �

{
Ð 
 � ����	0� ��� ����� 
 Ò

�B��p�Ã�q�{���~��´svoFr;�Nu��ÌÎgsv~grvo�xzy
{�x}u�pkqzÍ�0�Ö �)"#"�"g�D�|�.$#"g�
���1$2*Y�kqzw��2Ö_ÓÀ�3*�"�"}q ~W�
��"}��pgrvx��UoU�t�tx rv����w��;�}�
w�xY�NoF�U�ko;q �LÃ�w�xY�No�Ã�qz��yHrvxzu
�#*z�
êçäÔsvxf����ä � ��ê5�
�Wrv~k��$�� ��É40657$NÑ "8


������q ���Ìs
�_svÃ�oFrvwNoFs

Ö|ä6� Ö_q rJqz����oU�
n����´strv���N~Nsvo;�
ê2oUu�xzrt�
ÐÁ�éÑ o}Ñ��iêçÖ`É´Ò

 �ADO�S
KNýçýçVgQTb )´]REHQDO�GLO CFþgOzC-S
KgQWGJ\D]RIFGBVYQTbçýçKibiE
1TOzG-ILADOÂbDV�IUVYjTVNGJO�K�� #vKNjTG-EHQåKgCUbiOzC
ILK2CLO IL\DCFQåILATOfS KgýçýåVYQTbå]HEHQDOÂK��|V(#vKNjÕIFATV�I�S VgQÕjWOfO-	iO}S
\iIFOzbÕÿ�ERILATKg\iI�þkERKN]HVYILEHQDm�VgQ �
biO MlO QTbDO QTS ERO}G
�  �ADO5S KgýçýåVYQTb )´]HERQDOÕGLO CFþgOzC�EHG�ERQkþNKgXgO}b9Ivÿ�EHS O"�éKgC
O}VgSUA #vKgj �|KNQTS
OçIFK
mgO
I�ILADO>S
KgýçýåVYQWbÔ]REHQDO%�éKNC
IFADO�#vKNj � 
 ERmN\DCFO,)iZ|]REHQDO �3/ ��VgQTbÔIFADO&KgILADOzC�ILK9]RO I�ILATO
GJOzCLþNO C�XkQDK�ÿ�ILATVYI�ILADO #vKNjåATVgG-jWOzO QÕS
KNýçMD]RO ILO}b � 
 ERmN\DCFO )iZY]HERQTO ��� ������KYIFAçILEHýçOzGzZYILATO
ADKNGJI�QTVYýçO�EhG�MTVgGFGJO}b5VNG�V2MTVYCUVYýçO
IFO C�ILKçIFADO
GLO CFþgO C��

 �ADO?bDOzGLERmNQ K��
IFADO #vKgjTG�bDVYIFVgjTVgGLO9GLERýçMD]HE
1TOzG5ILATOdIUVgGLX K��
IFADOæS
KgýçýåVYQWb )¦]HEHQDO
GJOzCLþNO C�� '�]H]�MDCFO CFO ��\DEhGJERILO}G �éKgCçV#IUVYCFmgO I2VYCFOÕýçO
IçE1��ILADO5IFVgCLmNO
IçbiKkOzG�QDKYIçVYMDMlOzVgC�EHQ
ILADO ��� � ����1TOz]HbdK��BVgQ �>IF\DMD]HO2EHQ(IFADO �
� � 
 
 �çIUVYjD]HO��!'�]hGLKTZ[ÿ�ADO QdILADOç]hVgGJI #vKNjdK���V
IFVYCFmgO I'EhG'CFO
IF\DCLQTOzb_ZgILADO�IFVYCFmgO I'EhG'biOz]RO ILOzb%�éCLKNý�IFADO ��� 
�� ��� ��IUVYjD]HOgZ�ÿ�ADEhSUAÕCFOzGL\D]�IUG-EHQ
S VgGFS VNbiEHQDm2bDO ]HO
ILEHKgQ�K��`ILATO
S
KgCFCFOzGLMWKNQTbiEHQDm�IF\DMD]HOzG�EHQ>ILADO
bTV�IFVgjTVgGLO��

8 9': ��3a÷Tü � 3|õ'ö 9

�?��� ��')03'(2&2�/12 $? 0A"
 �ADO(mgK�VY]hG2K���ILADOdMTVYCUVY]H]ROz]�GJKNCJIFERQTm?O
	iMWOzCLEHýçO Q�I5VYCFO>ILKÈGLADK�ÿ,ILADO(MlO C��éKgCFýåVYQTS O�K��
MD]HVNS
OzADKg]hbiO CUG�EHQ+�éKg\DCÂKgCLILADKNmgKNQTVY]abiEHýçO QTGLEHKgQTG�K���ADO
IFO CFKgmNO QDOzE�I&� ��������MWVYCUVY]H]ROz]aþiG
�lGJO
)
�N\TO Q�ILEhVY]TS KgýçMD\iIFO C+��� ����ýåVgSUADEHQDO�VgCFSUATE�IFOzS;IF\DCFO�� � � ��biEhGvIFCLEHjD\iIFOzbçþiG3�gGJAWVYCFOzb2ýçO ýçKgC�� �
VYQTb ��/ �`]HKiS Vg]DGLSUADO}bi\D]HERQTm�G��iGvIFO ý+��' GJ\Tý2ýåVgC��
K��TIFADO�G��iGJILO ýåG6ÿ�ERILAçCFOzGLMWO}S;I6ILKfILATOzGLO
biERýçOzQTGJEHKgQWG�EHG�GLADK�ÿ�Q>ERQ+ �VYjD]HO ���



�9O�MlO C��éKgCFýçOzbçVYQåKNQ�)´]REHQDO�O-	iMlO CFERýçOzQNIBÿ�E�IFAçILADCFO O�bDE��[O CFO Q�IBS KgýçMD\iIFO CUG ZYEHQçILATCLOzO
biE��[O CFO Q�I�VgbiýçEHQDEhGvIFCFVYILEHþgO'biKNýåVYEHQTG Z�VYQWb�ÿ�E�IFA
IFADCLOzOBbiED�[O CFO Q�I�]HKiS Vg]�GFSUADOzbD\D]ROzCFG3�3 �ATOzGLO
VYCFO
QDKYI�GLERý�\D]HVYILO}b#CLO}GJ\T]�IUG
� 
 �iGvIFO ý '�GJKNCJIFOzb+�éKN\DCÂýçEH]R]HEHKgQ(EHQ�ILO mNO CfXgO3�kG�\TGLERQDm6�éKg\DC
MDCLKiS OzGFGJKNCFGzZ�
 �iGvIFO ý ��GJKNCJIFOzb �éKg\DC�ýçEH]R]HEHKgQåEHQNIFO mNO C�XgO3�iG�GJO*�N\TO Q�ILEhVY]H]1�NZYVYQTb�
 �iGJILOzý @
GJKNCJIFOzb+�éKN\DCÂýçEH]R]HEHKgQ(EHQ�ILO mNO CfXgO3�kG�\TGLERQDm5O EHmgA�IÂMTCLKiS
O}GLGLKgCUG3� 2�\TCLEHQDm&KN\DCfO-	iMWOzCLEHýçO Q�IzZ
ILADOzCLO-ÿ�O CFO-KgILADOzC`\TGLO CUGaKNQ�IvÿBK�K��iILADO�G��iGJILOzýçG �éE � O �RZ 
 �iGJILO ý 'ÈVgQTb�@ �-��'�]�IFADKg\DmNA�ILATO
GJMlOzS E 1WS���\TVgQ�ILERIFV�IFERþNO�CFOzGL\D]RIFG�VgCLOçQDKgI�CFO MlOzVYIFVgjD]RONZ[ILADO ��\TVg]RERIFVYILEHþgO2CLO}GJ\T]�IUG�VYCFO2CFO M )
CLO}GJOzQNIUV�IFERþNO�� '�]HGLKTZWQDKYIFO
ILAWV�I 
��kGJILOzý '�EHGÂVgbiýçEHQDEhGvIFO CFOzb�j �>ILADO�ADERmNA�)´MWOzC��éKNCLýåVYQWS
O
S
KgýçMD\DILEHQDm>S O Q�ILCFO2K��-IFADO"$�QDEHþgOzCFGLE�I&��K�� '�]HjWOzCJIUV � 
 �iGJILOzý � EHGfEHQ9KN\DCfbDO MTVgCJIFý2OzQ�I
VYQTb?O��[OzS
ILEHþgOz]1�9\DQTbiOzC
Kg\DC�VgbiýçEHQDEHGJILCUV�IFERþNOåS
KgQ�IFCLKN]�� 
 �iGJILOzý%@ EHG
VNbiýçERQTEHGJILOzCLO}b9j �
ILADO�K��|IFADO�$�QDEHþgOzCFGLERI&�åK��'@�VY]HmNVYC����

 �ADO�MDCLEHýåVYC���mgK�VY]kK��lMD]HVNS
OzADKg]hbiO C�GFSUADOzbD\D]REHQDmfEHG�IFK�ýçV�	iERýçE,+ O�ILADCFKg\TmgADMD\DI�VNS
CFKNGFG
VÕQk\Dý�jlO CfK��-ýåVNSUADERQTOzG3�� �ADO�ILADCFKg\DmNADMD\iI}ZlVNG�OzþkEHbiOzQTS
O}b#j �&IFADO2CFVYILO
K��-O-	iOzS \iILEHKgQaZ
EHG�GLADK�ÿ�Q&EHQ 
 EHmg\DCFO ��4 �  �ADO�S
\Dý�\D]HVYILEHþgOfQk\Dý�jlO C�K��|ÿBKNCLXç\DQDERIFG�MlO C��éKgCFýçOzbÕj �åO}VgSUA
G��iGJILO ý EHG�GJADK�ÿ�Q`Z`VYQTb9IFADOåCFVYILOåK���O
	kO}S
\iIFERKNQÔEHG
bDO
ILOzCLýçEHQDOzb?j �(IFADO&GL]RKNMWO}G�K���ILATO
]REHQDOzG3� 
 �iGvIFO ý ' O
	kATERjDERIFGfVåmNK�Kib�EHQDERILEhVY]�O-	iOzS \iILEHKgQ(CUV�IFOgZWjD\iI�IFADO Q?GJ\WbDbiO QT]1�#GJILKgMWG
O-	iOzS \iILEHQDmÕMD]hVgS O ADKN]HbDO CUG
�#
 �iGJILOzý �fZDIFADO�bDOzbiEhS VYILOzb�GLO ��\DOzQNIFEHVg]`ýåVgSUATERQDONZDO-	iADEHjDERIFGÂV
GvIFOzVgb �ÕCFVYILO�K��6O-	iO}S
\iIFERKNQ �#
 �iGvIFO ý�@ EhG�GJKNýçO ÿ�ADOzCLO�EHQ>jlO
Ivÿ�O OzQaZDO
	kATERjDERILEHQDmÕV2ýçKgCFO
KgC�]RO}GLG�S
KNQTGvIUVYQ�IBCUV�IFO�K��aO-	iOzS \iILEHKgQaZiVg]�IFADKg\DmNAåILATEHG�CUV�ILOÂEHGBjlO ]HK�ÿ ILATVYI�K��aILADOfKYIFADO CUG3�
 �ADO(jlKYIJIFKgý*)´ý2K�GvI �éjTVgC �2mNCFVgMDA ERQ 
 EHmg\DCFO �34æGLADK�ÿ�G2IFADOdQk\Dý�jWOzCÕK���ÿ�KgCFXÀ\DQDERIFG
S
KgýçMD]HO
IFOzb>MlO C )�4 4�42GJO}S
KNQTbÕIFERýçO�MlO CFERKib!�

'�Q#EHQNIFO CFOzGJILEHQDmÕMlKgEHQ�IÂEH]R]H\TGJILCUV�ILO}b�ERQ 
 EHmg\DCFO%��4çEHG�ILADO�VYjDCF\DMiIfATVY]RI�K���O
	kO}S
\iIFERKNQ
K��&
 �iGJILOzý '���� �åO-	DVYýçEHQDERQTm
ILATOfP���
å]RKNmNGzZNÿ�OÂjlO ]HEHO þgO�ILATVYI�Kg\DC�MD]hVgS
OzADKg]hbiOzCFG'\TGJO}b
\DMæKg\DC�\TGJOzC�VNS S
KN\DQ�I ' G ��\DKYIUV�K��Â@�P $ IFERýçO5KgQÔILATO&G��iGJILOzý � '�G�V�CLO}GJ\D]RIzZ1
 �iGvIFO ý
' jWO}S
KgýçO}GÂ\TQTVYjD]HO2ILK�O-	iO}S
\iIFOçVNbDbiERILEHKgQTVg]�ÿBKNCLX(V��ÁILOzC�CLKN\DmgAD] � 
.4 4�45GJO}S
KgQWbDG Z_VgQTb
ILADEhG�S VYQ9jWOçMlO CUS
OzERþNOzb(VNGfV%�¯VYEH]R\TCLO2K���
��kGJILOzý '��!��K�ÿBOzþgO C}ZTjlOzSzVY\TGLO2K��-IFADOçMD]HVNS
O
)
ADKg]hbiO CUGzZNIFADO�KYIFADO C�Ivÿ�K2G��iGvIFO ýåG � � VgQTb�@ ��VgCLO�VYjD]HOÂILKåS
KNý2MlO QWGLVYILO��éKgC�ILADO�]HKNGFG�K��

 �iGvIFO ý '�� ' �ÁILO C 
.4 4�4çGJO}S
KNQTbDGzZiKgQD] � 
��kGJILOzýåG �=VgQTb(@=S KgýçMD]HO
IFO�ÿBKNCLXÕ\TQDE�IUG�VgQTb
VYCFO�CFOzGLMWKNQTGJEHjD]HO��éKNC�1TQTEHGLADEHQDm&K��?IFADO2CLOzýçVgERQWbiO CfK���IFADO�ÿ�KgCFXk]RK�Vgb!� 
kADKN\D]Hb(ILADO2]HKNGFG
ATV�þgO�KiS S \DCLCFOzb�ÿ�ERILADKN\iIBV�GFSUADOzbi\T]REHQDm
G��kGJILOzý�GL\TSUAåVgG�MT]HVNS
O ATKg]hbiO C-GFSUADOzbD\D]REHQDmWZY\TGLO CUG
ÿBKN\D]Hb5]HERXNO ] �ÕATV�þgOfIFKçbDEHGFS
K�þNO C�VYQTb>S
KNCLCFOzS
I �éKNC�ILADEhG�]HKNGFG�KgQ5ILADOzERC�K�ÿ�Q �

 EHmg\TCLO}G ����VYQTb6����GLADK�ÿÔIFADO���\DOz\DO�]ROzQDmYIFATG|VgQTb
MT]HVNS
O ATKg]hbiO CUGaMlO C1��\DO \DONZ�CLO}GJMlOzS-)

ILEHþgO ] ��� '�G 
 ERmN\DCFO6����GJADK�ÿ�GzZ 
��kGJILOzý ' EhGÂGLEHmgQDE
1WS VgQ�IL] �>ýçKNCLO
]HKNVNbiOzb#ILATVgQ 
 �iGvIFO ý
@�� ��K�ÿ�O þgOzCzZ�
 �iGJILO ý '�EhG�VY]hGLK�ýçKgCFOfMWK�ÿ�O C��é\D][ILAWVYQ 
 �iGvIFO ý @ÂZDVgQTbÕIFADO CFO-�éKNCLOfO-	iO
)
S
\iIFERKNQ2CUV�IFOzG6VYCFO�ADEHmgADOzC3��
 �iGJILOzý ' EhG�VY]hGJK�VYjT]RO�ILK�GL\TGJIFVYEHQçýçKgCFO�MT]HVNS
O ATKg]hbiO CUG�ERQ2ILATO
�N\TO \DO �éKgC6IFADO 1TCUGvI 
�4�4�4ÂGJO}S
KNQTbDGzZYVYQTb�jWKgILA���\DO \TOzG6O-	iADEHjDERI-ERQWS
CFOzVgGLOzG6VgQTb�bDOzS
CFOzVNGJO}G
ERQ�MD]hVgS O ADKN]HbiOzC�S
KN\DQ�IFG�bi\DO�IFKÕSUATVYQTmgEHQDm ��\DOz\DO
S
KNQTbiERILEHKgQTG � 
 ERmN\DCFO*�����-�)�´I�ý�\TGJI�jlO
O ýçMDATVNGJE,+ O}bæILAWV�I2ILADO}GJO>CLO}GJ\T]�IUG2VgCLO5KgjiIUVYEHQDOzb �éCLKNý S
KNý2MT\iILOzCFG�ÿBKNCLXkEHQDmdKNQÀKgILADOzC
VYMDMD]HEhS V�IFERKNQTGÂERQ?VgbDbiERILEHKgQ(ILK>Kg\DCÂK�ÿ�Q � ��K5VYIJIFO ýçMiI�ATVgGÂjWOzO Q9ýçVNbiO�ILK5S KgQ�ILCFKg]|ILATO
�N\TO \DO}G�KgQ 
 �iGvIFO ýåG(' KgCÂ@��

�?��� � ! /19	�;/503@ � ')"$' � '(@8/
 �ADO�MD\DCFMWK�GJO�K��|ILADO
SUATOzSUXgOzCFG�bDVYIFVYjWVgGLOÂO
	kMlO CFEHý2OzQ�I�EhG�Ivÿ�K��éKN]Hb!� 
 EHCFGJIzZkIFADO
SUADOzSUXNO CUG
bDV�IUVYjTVNGJO�VYMDMT]REhS VYILEHKgQ�EhG�VÂQDKgQ�)¦ILCFEHþ�EhVY]iVgMDMD]HEHSzV�ILEHKgQ�� 
iOzS
KNQTb_Z�IFADO�S
KgýçMD\DIFV�IFERKNQ�K��TKgQTO
GJ]HEHS OÕEhG�biOzMWOzQTbiO Q�I�\TMWKNQÔILADO>S
KgýçMD]HO
IFOzbæS KgýçMD\iIUV�ILEHKgQÔK���KgILADOzC�GL]REhS
O}G
�  �ADO CFO-�éKNCLONZ



0

500

1000

1500

2000

Execution Totals

0

500

1000

1500

2000

T
ot

al
 U

ni
ts

 C
om

pl
et

ed

0

500

1000

1500

2000

0 5000 10000 15000 20000
Time (Seconds from Start)

0

500

1000

1500

2000

U
ni

ts
 C

om
pl

et
ed System A

System B
System C
Total

Queue stops executing jobs
System A

System B

System C

� � � ¿ ��� ¿ �6ÃNrvx}~N�}ÃNp�~Ns�yHxzr-svÃ�o�Ö_q
rJqz����oU�_�Yxzrtsv��w����Bp�pN�����Uq sv��x}w



0

10

20

Queue Length

0 5000 10000 15000 20000
Time (Seconds from Start)

0

1

2

3

4

5

Q
ue

ue
 L

en
gt

h 
(J

ob
s)

System A

System C Due to placeholders

� � � ¿ ��� ¿�� ~�oU~No �WoFw��zsvÃN��xzy_svÃNo�Ö_q rJq ����oU�_êçqz�JÃ���w�oU�

0

1

2

3

4

5

Placeholders in Queue

0 5000 10000 15000 20000
Time (Seconds from Start)

0

1

2

3

4

5

Pl
ac

eh
ol

de
rs

System A

Queue stops executing jobs

System C

� � � ¿ � �T¿ ��~�uÂ�ioFr�x yaÖ`��q �UoUÃ�xz���NoFrv�'��wåÖ_q rJq ����oU�_êçqz�JÃ���w�o � ~NoU~�oU�



� ½N¹ � í �T¿ �_ÎgpioFrv��u�oUw�sJqz�TÖ`��q
styhxzrvu yHxzr'svÃ�o�{�ÃNoU�L×}oFrv�-n�q sJq �kqz�to��'p�pN�����;q
sv��x}w

���g�´svoUu n�oF�t�Frv��pNsv��x}w �g�JÃ�o;�g~���oFr
n
Ð � � 
 � 
��
	 � � Ò

�Y��wN�}��o���ê2n ��svÃN��x}w 0�Ö �U�#"#"��Â�D��*z�
êçä

� ��ê5�5�W��wY~NÎ2��Ñ $gÑ (
�g~Nwç�Brv���ç�aw��z��wNo

�
Ð ���
	���
������ � Ò

�Y��wN�}��o���ê2n ��svÃN��x}w 0�Ö �-(#"#"��Â�D��*z�
êçä

� ��ê5�5�W��wY~NÎ2��Ñ $gÑ (
Ö|ä6�

GJKNý2O��éKgCFý,K��6ÿ�KgCFX �TK�ÿ:ýçVgQTVYmNO ýçO Q�I�ý�\TGvIfjWO�MDCLO}GJOzQ�I�ILK&S KkKgCUbiERQWV�ILO
ILADO�S KgýçMD\�)
IFV�IFERKNQ�K���jlKNVYCUbÀS KgQ01Wmg\DCUV�IFERKNQTG
� '�Gçÿ�VgGçbiO}GLS CLEHjlOzbÀVgjWK�þNOgZ6V?QDO ÿ S
KgýçýåVYQWb )¦]HEHQDO
GJOzCLþNO C�ÿ�VNG�ERýçMD]HO ýçO Q�IFOzb>ILKåS K�KNCFbDERQTVYILOÂILADO
S KgýçMD\iIUV�IFERKNQ �

 �ÿBKfbiE��[O CFO Q�I-S
KNýçMD\iILOzCFG|ÿ�O CFOB\TGLOzb��éKgC�S
KNýçMD\iILEHQDmÂILADO�SUADO}SUXgOzCFG|bDV�IUVYjTVNGJO}G ��GJOzO
 |VgjD]RO�� ��� 
 EHmg\DCFO �3�çGJATK�ÿ�G�ILADO�IFADCLKN\DmgATMD\iI�K���ILADO�Ivÿ�KåS
KNý2MT\iILOzCFG�EHQ>ILO CFýåG�K���ILATO
Q�\Tý�jlO CåK���jlKNVYCUb S
KgQ 1Tmg\DCUV�IFERKNQTG2OzVNSUA�S
KNýçMD\iILO}b!����OzSzVY\TGLO�K��fILADO(bDO MlO QTbiOzQTS
EHOzG
jWO IvÿBOzO Q�GLKgýçO5jWK�VYCUbÈS
KNQ01Tmg\TCFVYILEHKgQTG �¯GLO O 
 EHmg\DCFO+
��;Z�GLKgýçO&jlKNVgCFbÈS KgQ01Wmg\DCUV�IFERKNQTG
ý�\TGJIÂjlO2S KgýçMD\iIFOzb(GLO ��\DOzQ�ILEhVY]H]1� � �tQdKN\DCÂSzVgGLOgZ 
 �iGvIFO ý 5=S KgýçMD\iIFOzGÂý2KNCLO�K���ILATOzGLO
GJO*�N\TO Q�ILEhVY]_S
KNQ01TmN\DCFVYILEHKgQTGBIFATVYQ�biKkOzG 
 �iGJILOzý 2 �� �ADEHG�EhG�þgOzCLE
1TO}bÕj �åILATO�]RK�Vgb&V�þNO C�)
VYmgO}G�GLADK�ÿ�Q(EHQ 
 EHmg\DCFO6�3/ � BÂþgO CUVY]H]¦Z 
 �iGJILO ý 5=ATVgGfV5ADERmNADO Cf]HKNVgbaZWÿ�ADEhSUA(EHQTbiEhS VYILOzG
ILATVYI�E�I�EhG�MWOzC��éKNCLýçEHQDmçýçKgCFOfÿ�KgCFX �

$�QD]HERXNO�ILADO�MTVYCUVY]H]ROz]aGJKNCJIFERQTmåO-	iMWOzCLEHýçO Q�IzZDILADOzCLO
VgCLO
biOzMWOzQTbiOzQTS
EHOzG�jWO IvÿBOzO Q*#vKgjTG
ERQ>ILATO�SUATOzSUXgOzCFG�bDVYIFVgjTVgGLOfVgMDMD]HEHSzV�IFERKNQ � 
 \DCLILATO CFý2KNCLONZ�ILADO�Qk\Dý�jWOzC�K�� #vKNjTG�IFATV�I�S VgQ
jWO�S
KNý2MT\iILO}b�S
KNQTS
\TCLCFO Q�IL] �fþ�VgCLEHOzG �éCLKNý KgQDO �¯VYI`ILATOBþNO C���IFKgM�VgQTb�jlKYILILKgý K��DILATO']hV�I�)
ILEhS
O���ILK2V
GJEHmgQTE 1WSzVYQ�I'Qk\Dý�jWOzC��¯VYI'IFADO�ýçEhbDbi]HO�K��_IFADO�]hV�ILILEhS
O�� � 
 EHmg\DCFO 
����  �ADO CFO-�éKNCLONZ
ILADOzCLO>VYCFOÕjWKgIJIF]ROzQDOzSUX+#vKNjTG�VgQTbÔIFADO&Ivÿ�KdS KgýçMD\iIFO CUG�VgCLOÕQTKYI �é\T]R] � )¦\iIFER]HE,+ Ozb�bi\DCFERQTm
ILADK�GJO�jWKgIJIL]HO QTOzSUX#MDATVNGJO}G � 
 ERmN\DCLO �
/ ��� ��K�ÿ�O þgOzCzZTÿ�ADO QdILADOzCLO2VYCFO�S
KNQTS
\TCLCFO Q�I #vKNjTG Z
Kg\DC�MD]hVgS
OzADKg]hbiOzCBGFSUADOzbi\T]REHQDm�G��iGvIFO ý VgQTbçILATOÂÿ�KgCFX �TK�ÿ )¦jWVgGLOzbçS
KNý2ýåVgQTb )´]REHQDOÂGLO CFþgOzC
VYCFO�VgjD]HOÂIFKçO-	iMD]HKgERI�E�I��

� � 36/ 1|ö�3`ù�� ø-÷��

 �ADOÕjTVNGJEhSåEhbiOzVNG
jlO ADEHQTbæMD]hVgS O ADKN]HbDO C�GFSUADOzbD\D]REHQDm(VgCLO ��\DERILO>GJEHýçMD]RONZ`jD\DI�ILATO CFO&VYCFO
GJKNý2O�EHýçMWKNCJIUVYQ�I�biE��[O CFO QWS
OzG�jWO IvÿBOzO Q>MD]HVNS
OzADKg]hbiO C�GFSUADO}bi\D]HERQDmåVgQTb&KgILADOzC�G��iGJILOzýçG3�

�tQ�S KgQTS O MiI}Z MD]hVgS O ADKN]HbDO CUG_VYCFO�þgO C���GLERýçEH]HVgC_ILK�ILADOBef]HEhbiO��tQ�ýçOzSUAWVYQDEhGJý�K��W@BKgQWbiKgC�)
e ��
��5�`ef]REhbiO��tQWG�VYCFO2bDVgO ýçKgQ9MDCFKkS OzGFGJO}G�GJ\DjTý2ERIJIFOzb9ILK>IFADOç]RKiS Vg]�GLSUADO}bi\D]HO C�K���V>CLO
)
ý2KgILO>O-	iOzS \iILEHKgQÀMD]HVYI��éKNCLý%\TGLERQTm(ILATO�e � 'Âc4CFO ýçKgILO�#vKNjÀGL\DjDýçEHGFGLERKNQÀMDCFKYIFKkS Kg]BK��
ef]RKNjD\TG6� /��5��'ÂG
ÿ�ERILAÈMD]hVgS O ADKN]HbDO CUG Z[IFADO&]HKiS VY]BGLSUADO}bi\D]HO C�S KgQ�ILCFKg]hG�ÿ�ADOzQÔILADO5MD]HVNS
O
)
ADKg]hbiO C6KNC6bTVYO ýçKNQ�jlO mgEHQTG6ERIFG6O
	kO}S
\iIFERKNQ2VgQTb�ef]HEhbiO��tQTG�Vg]HGLK�GJ\DMTMWKNCJI6ILATO�]hV�IFO�jDERQWbiERQTm
K�� #vKgjTG�IFKçVåS KgýçMD\iIUV�IFERKNQTVY]_CFOzGLKg\DCUS
O �

�tQåILOzCLýåG�K��aEHýçMD]ROzýçO Q�IFVYILEHKgQaZkMD]hVgS O ADKN]HbiOzCFGBVYQTb>ef]REhbiO$�tQTG'AWV�þgOÂGLKgýçOfGJEHmgQDE
1WSzVYQ�I
biE��[O CFO QWS
OzG3� 
 KgCÕO
	iVgýçMD]RONZ-MD]hVgS O ADKN]HbiOzCFGåbDKæQDKYIÕCFO ��\DEHCLO#VgQ � VgbDbDE�IFERKNQTVY]�GLK��ÁIvÿ�VYCFO
ERQ��éCUVgGJILCF\TS
IL\DCFO�jWO3�gKgQWb>VçjWV�IFSUA#GFSUADOzbD\D]ROzC�VYQTb5IFADO 
kOzS \DCFO 
kADO ]H]¦ZTÿ�ADOzCLO}VgG�@BKgQWbiKgC�)
e,VgQTbÈef]HEHbiO$�tQTG �¯VgG�S
\DCFCLOzQ�IL] �dEHý2MT]ROzý2OzQ�ILOzb���CFO ��\DEHCLOçIFADO>ef]HKgjD\WG
EHQ��éCFVNGvIFCL\WS;IL\TCLO �
'�]hGJKWZWMD]hVgS O ADKN]HbDO CUG�ATV�þNO�V&GLEHý2MT]ROçb��kQTVYýçEhS
ýçKgQTE�IFKgCFERQDm>VYQTb#ILADCFKYILIL]HERQDm�S VgMTVYjTER]HE�I&�
ILATVYI�EhG|S KgýçMTVYILEHjD]RO�ÿ�ERILA�]HKiS Vg]�GFSUADOzbD\D]ROzCFG3��'�G|MDCLOzþkERKN\TGJ] ��biEhGLS \TGLGLOzbaZzKNQDO'K��DILADO�mgK�VY]hG



0

200

400

600

800

Execution Totals

0

200

400

600

800

B
oa

rd
 C

on
fi

gu
ra

tio
ns

 C
om

pu
te

d

0 1000 2000 3000 4000 5000 6000
Time (Seconds from Start)

0

50

100

150

200

250

300
System D
System E
Total

System D

System E

� � � ¿ � �D¿ �6ÃNrvx}~N�}ÃNp�~Ns�yHxzr'svÃ�o�{�ÃNoU�J×�oFrv�-n�q sJq �kq �to��Bp�pN�����Uq sv��x}w



0

0.5

1

1.5

Load Averages

0 1000 2000 3000 4000 5000 6000
Time (Seconds from Start)

0

0.5

1

1.5

L
oa

d

System D

System E

� � � ¿ ��� ¿ �Tx�qz�ç�B��oLrJqz�}oF�-yHxzr-svÃ�o�{�Ã�oU�J×�oFrv�-n�q
sJqz�kq �to��Bp�pN�����Uq sv��x}w

K���\TGLO C�)¦]HO þNO ]�K�þgOzCL]hV��#ýçO
IUVgS
KNýçMD\iILOzCFG
EHG�IFK(KgQT]1�9jD\DEH]HbÔ\DMlKgQæO
	iEHGJILEHQDm(QDO IvÿBKNCLXkEHQDm
VYQTb>GJK��ÁIvÿ�VgCLOfEHQ��éCFVNGvIFCL\WS;IL\TCLO �

B �ÂS
KN\DCFGLOgZ|MD]hVgS
OzADKg]hbiOzCFG2S VgQÀjlO5CFO
IUVYCFmgO
IFOzb �éKNCåef]HKgjT\TG&)´jTVNGJO}bÈS
KNý2MT\iIFVYILEHKgQTVg]
mgCFEHbDG2j �È\TGLEHQDmÔefCFEhb#
 
�� � �.��VNG2V?MD]H\Dm�)¦EHQÀCFO MD]hVgS O ýçO Q�I �éKgC2IFADO#GvIUVYQTbDVgCFb 
kOzS \DCFO

kADO ]H] � '�QTb_Z�ef]HEhbiO��tQTG�SzVYQaZ�EHQ ILATO KgC��gZ�jlOÔCLOzERýçMD]HO ýçO Q�IFOzb0�éKNC�QDKgQ�)vef]HKgjD\TG�)´jTVgGLOzb
mgCFEHbDG3�

c#KgCFO�mNO QDOzCFVg]R] �gZNÿBO�GJ\WGJMlOzS
IBIFATV�I}ZiMDCLEHKgCBILK�ILATOfV�þ�VYEH]hVYjDEH]RERI&�çK�� �é\T]R]1)��éO}V�IF\DCLO}b&VgQTb
KgMlO Q�)tGJKN\DCUS
O'jWV�IFSUA2GLSUATOzbi\D]HO CUG6GJ\WSUA�VgG BÂMlO QTP���
[Z�ý2K�GvI�\TGLO CUG|ÿ�CLKgILO�S
\TGJILKNý�GLS CLEHMiIUG
ILK5bDEHGJILCFERjT\iILO�ILADOzERCfÿBKNCLX � �éKNCÂO
	DVYýçMD]HOgZ �1�34�� �
ZWÿ�ERILATKg\iIfmgO QTO CUVY]HE +zERQDmÕILADO2G��iGJILO ý EHQ
ILADOÂýçVgQDQDOzC'K��[IFADEHG'MTVYMlO C����?O �éOzO ]WILATVYI'Kg\TCBS
KNQ�ILCFERjD\DILEHKgQåEhG-EHQÕbiO ýçKgQWGvIFCFVYILEHQDm
ADK�ÿ
MD]HVNS
OzADKg]hbiO C|GLSUADO}bi\D]HERQTm�S VYQ�jlO'EHýçMD]ROzýçO Q�ILO}b�ERQ
V�S KgQ�ILOzýçMWKNCFVgC���S KgQ�ILO
	�I�VYQTbfADK�ÿÔERI
CLOz]HVYILOzG_ILK�ýçO
IUVgS
KNýçMD\iILEHQDm�VgQTb�S
KNý2MT\iIFVYILEHKgQTVg]YmgCFEHbTG
�
c#KNCLO6IUVYQDmNO Q�ILEhVY]H] �gZ
]hVYCFmgO
)´GFS Vg]RO
biEHGJILCFEHjD\iILO}b9S KgýçMD\iIUV�IFERKNQdMDCFK�#vO}S;IFGfGL\TSUA9VNG 
 5  ���ÂADKNý2O � ���.�6\TGLOçGLK��ÁIvÿ�VYCFO�S ]REHO Q�IFG
ILATVYI�VYCFOgZNERQ&OzGFGJOzQTS
ONZNGLERQDmN]RO
)¦MT\DCLMlKNGLO�MD]hVgS O ADKN]HbDO CUG6ILATVYIBMD\T]R][ÿ�KgCFX�KgQ )´biOzýåVYQTb*�éCFKgý
V2GLO CFþgOzC3�

P-]hVgS
OzADKg]hbiOzC&GLSUATOzbi\D]HEHQDmÀGLATVYCFOzGåýåVgQ � GLERýçEH]HVgCLERILEHOzG5ÿ�E�IFA=GLO ]1� )´GFSUADOzbD\D]REHQDmæIUVgGLXiG
� ����.����ÈV&MTVgCFVg]R]HO ]6VYMTMD]REhS VYILEHKgQdVgQTb#IFADOçÿBOz]R]1)´X�QTK�ÿ�Q#ýçVNGvIFO C�)¦ÿ�KgCFXgOzC�MTVgCFVNbiERmNý � � ���´Z
ERQ�ÿ�ADEhSUA5MT]HVNS
O ATKg]hbiO CUG�VYCFO�VgQTVY]HKgmNKg\TG'ILKçÿ�KgCFXgOzCBMDCFKiS
O}GLGLOzG3� B �6S Kg\DCUGJONZkKg\DC�MDCFOzGLO Q )
IFV�IFERKNQ&K��`MD]hVgS
OzADKg]hbiOzC�GFSUADO}bi\D]HERQDm�EHG�EHQÕIFADO�S
KNQNIFO-	kI�K�� #vKNj5GFSUADOzbi\T]REHQDmçVYQTb&QDKYI�IFVNGJX
GLSUADO}bi\D]HERQTm � ��KNQDO
IFADO ]HOzGFGzZkILADO�jTVNGJEhS�GvIFCFVYILOzmgEHOzG�VYCFOfEHbiOzQ�ILEhS VY] �

B �|S
KN\DCFGLOgZgILADOzCLOfEhG�V�]HVgCLmNO�jlKib��åK��`CFOzGLOzVgCFSUAåEHQÕIFADO�VYCFOzV
K�� #vKgj>GLSUATOzbi\D]HEHQDm�VgQTb
�N\TO \DEHQDmçILATO KgC�� ���éKgC�O
	DVYýçMD]HOgZ�� )iZ3���gZ
�3�.������ �ADEHG�MTVYMlO C�AWVgG�IUVYXgOzQ#Vçý2KNCLO
G��iGvIFO ýåG�)



KgCFEROzQNIFOzb�VYMTMDCLK�VgSUAÂILK�GFSUADO}bi\D]HERQDm��8BÂ\DC`GFSUADO}bi\D]HERQDm�bDEHGFS
EHMD]HERQDOBV�IaIFADO-ýçO
IUV���\DO \TO �éE � O �RZ
S
KgýçýåVYQWb )¦]HEHQDO2GLO CFþgOzC ��EHG�S \DCLCFO Q�IF]1�(GLERýçMD]HO�� 1WCFGJI�)tS
KNý2O
)#1WCFGJI�)tGJOzCLþNOzb!� �tQdIFADO*�é\iIL\DCFOgZ
ÿBOBADKgMlO'IFK�EHQkþgOzGJILEHmNVYILO-ýçKNCLO�GJKNMDADEhGvIFEHSzV�ILO}b
GFSUADOzbi\T]REHQDmÂVg]RmNKgCFE�IFADýåG_IFATV�I�\DQTbiOzCFGJIFVgQTb
ILADO
biOzMWOzQTbiOzQTS
EHOzG�jlO
Ivÿ�O OzQ #vKNjTG�VgQTbÕIFC��&ILKåS
KNýçMD\iILO
V2ýçEHQDERýåVg]`GLSUATOzbi\D]HO��

� � ü 9kû_ú 9#9küvø'õ 1�õ�ù���ú�öDú�÷ 3 � ø'÷��

�tQ�IFADEHG'GJO}S;ILEHKgQ`Z}ÿ�O�biEhGLS \TGLG�GLKgýçO�KYIFADO C�EHýçMWKNCJIUVYQ�IzZ�MDCUVgS
ILEhS VY]DVNGJMlOzS
IFG�K��lMD]hVgS
OzADKg]hbiOzC
GLSUADO}bi\D]HERQTm �`c(VgQ �(K���ILATO �éKg]H]RK�ÿ�EHQDm�EHGFGL\DOzG
VgCLO2IFK#jWO&VNbDbiCFOzGFGJO}b9VNG�MTVgCJI�K�� �é\iIF\DCFO
ÿBKNCLX �
����� " %('(* 9�/�" � 2�'(9�/�!  �2#" /10 �! ;* # "$ �03#&*&%?� �?O'AWV�þgO-EHýçMD]ROzýçO Q�ILO}b
V�GLERýçMD]HO �éKNCLý

K��
MD]hVgS O ADKN]HbDO C>ý2KNQDERILKgCFEHQDmÀVYQWb ILADCFKYILIL]HERQTm � ��K�ÿ�O þgOzCzZ-ILADOzCLOÔVYCFOdGLKgýçOdKgILADOzC
�éKgCFýåGÕK���MD]hVgS O ADKN]HbDO C&ýçKNQDE�IFKgCFERQTmÔILATVYI>VYCFO(VY]hGLKÈERýçMlKgCLIFVgQNI>VYQTb ÿ�EH]R]fjlO9Vgb�)
biCFOzGFGJO}b&EHQ �é\iIL\DCFO�ÿ�KgCFX �
� �
	 �4",. � �
/�"!� $ $ . ���0�
/ ) " ��" ����� ",/�� ��� � � ���,	��&) 	�� �,. �!�#"/�#"/$ � � ��.#" � ��� � 	�� /
	�� ��� "
$!"/��� "/� . 	 $�� � � ����" '!� )%$ ��� � �*���/" � '!��)/$
� �?OåbiK#QDKYI�ÿ�VYQ�I
V>MD]HVNS
OzADKg]hbiO CfIFK
ýåVYXgO#ERIÕIFKÔILADO �éCFKgQ�IÕK��fIFADO ��\DO \TOgZBVg]R]HKiS VYILO#CFOzGLKg\DCUS
O}G �¯ÿ�ADEhSUA ýçV���ERQkþNKg]HþgO
biCUVYEHQDERQTmçVçMWVYCUVY]H]ROz]aS
KgýçMD\DILO C�K��6Vg]R]aILADO�GLO ��\DOzQ�ILEhVY] #vKgjWG�GJK2IFATV�I�VçMTVgCFVg]R]HO ] #vKNj
S VgQ#CL\DQ �;Z[VYQTb�IFADO QdO-	iE�IfERýçýçOzbDEHVYILO ] �>ÿ�ADO Q#IFADO�S KgýçýåVYQTb�)¦]HERQTO�GJOzCLþNO C�AWVgG�QTK
ÿBKNCLX �éKgC�E�I�� ',GJEHýçER]hVYCF]1�?\DQTbDOzGLERCUVYjD]HOÕGLE�IF\TV�IFERKNQÈKiS S
\TCFG�ÿ�ATO QæIFADO CFO&VYCFO"�éOzÿBOzC
#vKgjTG�ERQ5ILADO�ýçO IFV���\DOz\DO�ILAWVYQ>ILADOzCLO�VgCLO�MD]hVgS O ADKN]HbiOzCFG3�
�tQdjlKYIFA9GLE�IF\TV�IFERKNQTG ZlMD]hVgS O ADKN]HbiOzCFGÂGJATKg\D]hb#jlO2Vg\iILKNýçVYILEhS Vg]R] ��CLOzý2K�þNOzb �éCFKgý ILATO
��\DO \DO}G�EHQæKgCUbiO C�IFK#ý2EHQDEHýçE +zOåILADO&QDO m�V�ILEHþgOçEHýçMTVgS
I
ILATVYI�ILADO3�9ýçEHmgA�I
ATV�þNO2KNQ
KYIFADO C2\TGLO CUG
� �5�vZ�]HVYILOzC�KNQaZ6ý2KNCLO5ÿBKNCLX?EhG2VNbDbiO}bæILKdILADO�S
KNýçýçVgQTb )´]REHQDO�GJOzCLþNO C}Z
MD]hVgS
OzADKg]hbiOzCFG�S VgQ�jWO�CFO-)tGvIUVYCLILO}b!�

����� '(> 2 "0;, ;2&/103'(* 9�/;� P']HVNS
OzADKg]hbiO CUGzZ_j �?IFADO EHC�QTVYIL\DCFOgZ�S
KNQNIUVYEHQÈGJKNýçO&VYýçKg\TQNI�K��
�¯VY\D]RI�ILKN]ROzCFVgQTS
O � ��O}S VY\WGJO2MD]hVgS
OzADKg]hbiOzCFG�VYCFO�\WGJ\TVg]R] �(MDCFOzGLO Q�I�ERQ?ýçKgCFO�IFATVYQ?KgQTO
��\DO \DONZ�GLKgýçO ��\DOz\DO(�¯VgER]H\DCFOzG �¯O�� m �HZ�V
ýçVNSUADEHQDO�GLA�\DIFbiK�ÿ�QåKNC-QDO
Ivÿ�KgCFX2jDCLO}VYX �6S VgQ
KiS S
\TC�VYQWbdIFADO�#vKNjTG
ÿ�EH]H]BGJILEH]R]BjWO5O-	iOzS \iILO}bÔj �?MD]hVgS O ADKN]HbiOzCFG�EHQæIFADOÕCFO ýåVYEHQDEHQDm
��\DO \DO}G
� ��K�ÿ�O þNO C}Z'VæýçKgCFOdG��iGvIFO ýåV�IFEHS(VgMDMDCFKNVNSUA�IFK�biO ILO}S;ILEHQDm VYQTb ATVgQTbi]HERQTm
�¯VY\D]RIFG�EHG�CFO ��\DEHCLO}bÕIFKåERýçMDCFK�þgOÂILATO�MDCFVNS;IFEHSzVY]HE�I&�åK���MD]hVgS O ADKN]HbDO C�GLSUATOzbi\D]HEHQDm �
'�GBMTVYCLI'K��`Vgbiþ�VYQWS
OzbÕMD]HVNS
OzADKg]hbiO C'ý2KNQDERILKgCFEHQDm6�¯bDEHGFS
\TGFGLOzbÕVgjWK�þNO��;Z��é\iIL\TCLOÂMD]HVNS
O
)
ADKg]hbiOzCÕGLSUADO}bi\D]HERQTm?G��iGvIFO ýåGçATV�þgO5ILKÔýçKgQTE�IFKgCÕVYQWbÀCFO-)tGvIUVYCLI2MT]HVNS
O ATKg]hbiO CUG�ILATVYI
biEhGLVgMDMWO}VYC�bD\DO
IFK&G��iGJILOzý �¯VY\T]�IUG
� '�]hGJKWZDIFADO�G��kGJILOzý GLADKN\D]Hb�jlO�VgjD]RO
ILK&Vg]R]HKiS V�IFO
ILADOfGLVgýçO #vKgjÕILK�Ivÿ�K�biED�lOzCLOzQ�IBMD]hVgS O ADKN]HbiOzCFG'E,�`V �¯VY\D]RI�EhG'GL\TGLMWO}S;IFOzb&VgQTb_ZNE,�`jlKYIFA
MD]hVgS
OzADKg]hbiOzCFG�O QWb&\DM�S
KNýçMD]RO ILEHQDm2ILADO #vKNjaZDbiOzVg]_ÿ�E�IFA5MlKYIFO Q�ILEhVY]aS KgQ��WEHS
IFG�bi\DOfIFK
#vKgj#GLEHbiO�O��lO}S;IFG3�

� ��� /�@8 �> 039�/ �!'("$9�! #�* % � c#KibiOzCLQ>jTV�IUSUA#GLSUADO}bi\D]HO C�G��iGvIFO ýåG�MDCFK�þkEHbiOfIFADO
VYjDEH]HE�I&�
ILK#GLMWO}S
E1���dS
KNQTGvIFCFVgERQ�IUGÂKNQdIFADOçMD]hVgS
OzýçO Q�I�K���#vKNjTG�bi\DOçIFK�GLMlOzS
E
1WS2CFOzGLKg\DCUS
O�CLO
)
��\DERCFO ýçOzQNIUG
� 
 KgC�O-	DVYýçMD]HOgZDGLKgýçO #vKgjWG�CLO*��\DERCFO�VçýçERQDEHý�\Tý Vgý2KN\DQ�I�K��6MDA �iGJEhS Vg]
ýçO ýçKgC���KgC6biEHGLX
GLMTVgS O��Y@B\DCLCFO Q�IF]1�NZzKN\DC|EHýçMD]HO ýçO Q�IFVYILEHKgQ
K��TMD]hVgS O ADKN]HbiOzC�GFSUADO}bi\D]1)
ERQTm�bDK�O}G�QDKgI�MTCLK�þkEhbiO�IFADEhG
S VgMTVYjDEH]HE�I&�NZ_jD\iI
ERI
EHG�VgQ9EHýçMWKNCJIUVYQ�I �éOzVYIL\DCFO*�éKgC�ILATO
�é\iIL\TCLO �

/ � ��'("$' �! �%�/�: /�*�"5� '�QTKYILATO C�MDCUVgS;IFEHSzVY]�MDCFKgjD]HO ý �¯VNS
Ozb9j �#\TGLO CUG�K��BýçO
IUVgS
KNý*)
MD\iIFO CUG�VYQWbæS
KgýçMD\DIFV�IFERKNQTVY]BmgCFEHbTG�EHG �?�5��ý �?S KgýçMD\iIUV�IFERKNQÈS VYQÔýçK�þgO%�éCLKNý KgQTO



G��iGJILOzý,IFK>VgQDKYIFADO C}ZTATK�ÿ S VYQ ��O QTGL\DCFO
IFATV�Ifý �(bDVYIFVÕÿ�EH]H]�GJILEH]R]6jlO2V�þ�VgER]hVYjD]HO�IFK
ý �>S
KgýçMD\DIFV�IFERKNQ03
2�OzMWOzQTbiEHQDm?KgQÈIFADO>]ROzþgO ]�K���GLK��ÁIvÿ�VYCFOgZ`ILO}SUADQDEhS VY]¦Z6VYQTb�VgbiýçEHQDEHGJILCUV�IFERþNO&GL\DMDMlKgCLI
V�þ�VYEH]HVgjD]RONZ`V(bDVYIFV#mNCLEhb0� �éKNC�O
	iVgýçMD]RONZ � �iZ ��)iZ�� 
����fKgC2V(biEhGvIFCLEHjD\iIFOzb
1W]RO&G��iGvIFO ý
�éO � m��RZ ' 
 
_Z � 
 
 �fÿ�Kg\D]hb(jlOåCLO}VgGLKgQTVgjD]HO�GJKN]R\DILEHKgQTG3�!��K�ÿ�O þgOzCzZ[VgGfÿ�ERILAæG��kGJILOzý*)
]ROzþgOz]-ýçO
IFV	��\DO \DO}G Z`E�I
EhG�QDKgI�VY]Hÿ�V��iG�MlKNGFGJEHjD]HO+�¯KgC
MTCFVNS;ILEhS Vg] ��IFK#ATV�þgOåV#biEHþgOzCFGLO
mgCFKg\DM5K��6G��iGJILO ýåG�VNbiýçERQDEhGJILCUV�ILKNCFG�VYmNCLOzO�IFKçVNbiKgMDI�VçS KgýçýçKgQ&EHQ��éCUVgGJILCF\TS;IF\DCFO�IFK
GJ\TMDMWKNCJI
CFO ýçKgILOÕbDVYIFV#VgSzS
O}GLG3� �-O
I}Z`ATV�þkEHQDm>ILCUVYQTGLMTVYCFO Q�I
VgSzS
O}GLGfIFK(VYQ �dCFO ýçKYIFO
bDV�IUV2EHG�VgQ5EHýçMWKNCJIUVYQ�IzZiMTCFVNS;ILEhS Vg]aS VgMTVYjDEH]HE�I&� �
2ÂVYIFV�ýçK�þNO ýçO Q�I'EhG'GLKgýçO
IFADEHQDm�ILAWV�I'IFADO  |CLOz]R]HEhG'P-CFK�#vO}S;I-ATVNG'GJIFVgCJIFOzb2ILK�VgbDbiCFOzGFG3�
�9OfATV�þNO�biO þNO ]HKgMlOzbçIFADO  `CFO ]H]REhG 
 EH]RO 
 �iGJILO ý �� `CFO ]H]HEHG 
 
 ��IFK�Vg]R]HK�ÿ MDCLKNmgCUVYýåG6IFK
VgSzS
OzGFG�bTV�IFV 1T]HOzGÂKgQdVgQ ��1T]HO2G��iGvIFO ý�VYQWb#KgQdVgQ �5ADK�GvIfKgQdV&QDO
Ivÿ�KgCFX5ILATVYIfS VgQ
jWO�QTVYýçOzb>j �5V�
kO}S
\DCFO�@BKgM �&^`KiS V�IFKgC�� 
T@�^ ��KNC�V $�QDE1�éKgCFý � OzGLKg\DCUS
O�^aKiS VYILKNC
� $ � ^ �"� �./�� � � ERILATKg\iI
CFO ��\DEHCLEHQDm#VYQ �(QTO ÿ MDCLKgILKiS
KN]HGfKNC�ERQ��éCUVgGJILCF\TS
IL\DCFOgZ  |CLOz]R]HEhG
S VgQ(jWO�\TGLOzb#KNQ(MDCUVgS;IFEHSzVY]H]1��VYQ ��P B 
���� )¦jWVgGLOzb�G��iGJILOzý KNQ#ILATO �tQ�ILOzCLQDO I3� � OzVNb
VgSzS
OzGFGzZ|ÿ�CFE�IFO>VNS S OzGFG Z6GJMWVYCUGJO>VgS S OzGFG Z�]HKkSzVY]�S VNSUADEHQDmdK��ÂbDV�IUVDZ6MDCFO-�éO IFSUADEHQDmTZ�VgQTb
VY\iIFADO Q�IFEHSzV�ILEHKgQ�VYCFO�GJ\TMDMWKNCJIFOzb!�

� � øBõ�û�/JúÂù�üLõ�� � 3 � 16÷��*9

 �ADO�jTVgGLEhS6EHbiO}VgG_jlO ATERQTb�MT]HVNS
O ATKg]hbiO CUG_VYQTbfMD]hVgS O ADKN]HbDO C`GFSUADOzbD\D]REHQDm�VYCFO �¯VYEHCF]1�fGvIFCFVgERmNANI�)
�éKgCFÿ�VgCFb �zS
O Q�IFCFVg]RE,+ O�IFADO #vKNjTG|K��iILATO'ÿ�KgCFX�]HKNVNbfERQ�ILKfV�ýçO
IUV���\DO \TO��éE � O��HZ IFADO�S KgýçýåVYQTb�)
]REHQDOÂGLO CFþgOzC �
ZY\TGLO�MD]hVgS O ADKN]HbDO CUG6ILK
MT\D]R]lIFADO #vKNjçILK
IFADO�QTO-	kI�V�þ�VYEH]hVYjD]HO ��\DO \DO*�éEHQTGJILOzVNb
K��aMD\TGLADEHQDm #vKNjTG �;ZiVYQTbÕ\TGJOÂ]HVYILOÂjDERQWbiERQTm
ILK�mgEHþgO�ILADOfG��iGJILO ý ýåV.	iEHý�\Dý �TO
	iERjDEH]HE�I&�åEHQ
#vKgjÔMD]hVgS
OzýçO Q�I�VYQTb?]HKNVNb9jWVY]hVYQTS ERQDm�� BÂ\DC
S
KNQ�ILCFERjD\DILEHKgQÔEHG
ERQæGLADK�ÿ�ERQTm>ATK�ÿ GL\TSUAÔV
G��iGJILO ý SzVYQ�jlO'jD\DEH]RI�\TGLEHQDm�KgQT]1�fÿ�EHbDO ] � )tbiOzMD]RK.�NOzb�VgQTb�S
KNQNIFO ýçMlKgCUVYC���EHQ��éCFVNGvIFCL\WS;IL\TCLONZ
GJ\TSUA�VgG1
kOzS \DCLO�
kADOz]R]¦Z�P���
[Z�VYQTb 
De 5 ��'�G6GL\TSUAaZ}MD]HVNS
OzADKg]hbiO C6GFSUADOzbi\T]REHQDmÂSzVYQ
jlO�\TGJO}b
ERQ#GLE�IF\TV�IFERKNQTG�EHQ>ÿ�ATEHSUA�ýçO
IUV���\DO \TOzG�VYQWb5mNCLEhbDG�ATV�þNO�QDKYI �NO
I�jWOzO Q#EHýçMD]ROzýçO Q�ILO}b5j �
ILADO
VNbiýçERQDEhGJILCUV�ILKNCFG3�

'�G
VgQæO-	kILOzQTGJEHKgQÔK���KN\DC
KgCFEHmgEHQTVY]�ÿ�KgCFX(ÿ�ERILAæMD]hVgS O ADKN]HbiOzC�GFSUADOzbi\T]REHQDmTZ`ÿBOåATV�þNO
QDK�ÿæO ýçMDEHCLEhS Vg]R] ��biO ýçKNQTGvIFCFVYILO}b�ILATVYI�MT]HVNS
O ATKg]hbiO C�GLSUADO}bi\D]HERQTmÂS VgQ �����`]RK�Vgb�jTVg]HVgQTS
OBV
ÿBKNCLXk]HKNVgbåVNS
CFKNGFG-ADO ILOzCLKNmgO QTO Kg\WG-VgbiýçEHQDEhGvIFCFVYILEHþgOÂbDKgýåVYEHQTG �  �VYjD]HO � �;Z!��� �-ÿ�KgCFX2ÿ�E�IFA
biE��[O CFO Q�Iç]RKiSzVY]�GLSUADO}bi\D]HO CUG �� |VgjD]HO ���
Z(� � ��EHý2MT]ROzý2OzQ�I2ÿ�KgCFX �TK�ÿ biO MlO QTbDO QTS ERO}G�jlO-)
IvÿBOzO Q #vKNjTG�� 
kOzS
ILEHKgQ6� � /WZ�
iOzS;IFERKNQ%/ �����
ZNVgQTb ��/ �'Vg\iILKNýåV�ILEhS Vg]R] �2ý2KNQDERILKgC'ILADOf]HKNVgbçKNQ
V�MTVgCJIFEHS \D]hVYC�G��iGJILO ý EHQ&KNCFbDO CBILKçb��kQTVYýçEhS VY]H] �çILADCFKYILIL]HO�IFADOÂQk\Dý�jWOzC�K��`MD]hVgS O ADKN]HbDO CUG
ERQ>ILATO �N\TO \DO"��
iOzS;IFERKNQ � �������

efERþNO Q(IFADO2mgCFK�ÿ�ERQDm5ERQ�IFO CFOzGJIÂEHQ9ýçO
IUVgS KgýçMD\iIFO CUGfVgQTbdS KgýçMD\iIUV�IFERKNQTVY]�mgCFEHbTG ZlILATO
MDCLKNjD]HO ýåG&K���biEhGvIFCLEHjD\iIFOzb=GFSUADO}bi\D]HERQDm�ÿ�ER]H]�jWO}S
KNý2O?ýçKgCFO(EHý2MlKgCLIFVgQ�I3��P-]hVgS O ADKN]HbiOzC
GLSUADO}bi\D]HERQTm9EhGåVdMTCFVgmgýåV�IFEHSÕILOzSUATQDE ��\DO>IFK?b��kQTVgýçEHSzVY]H]1�ÈGFSUADOzbD\D]RONZ6MD]HVNS
ONZ6VgQTb�]RK�Vgb
jTVY]hVYQTS O#VÔÿBKNCLXk]HKNVgb�VYýçKgQTm?ý�\D]RILEHMD]RONZ-EHQTbiO MlO QWbiO Q�I&jTVYIFSUA ��\DO \TOzGåEHQ VYQ K�þgOzCL]hV��
ý2O IFVNS
KgýçMD\DILO C��W^`KiS VY]|G��iGJILO ý VgbDý2EHQDEhGvIFCFVYILKNCFG�ýåVYEHQ�IFVgERQ#S
KNýçMD]RO ILO�S KgQ�ILCFKg]`K��6ILADOzERC
ERQTbDERþkEhbi\TVY]�G��iGvIFO ýåG Z[jD\DI�MT]HVNS
O ATKg]hbiO C�GLSUATOzbi\D]HEHQDm&MDCFK�þkEHbDOzG�ILADOçGLVgýçO�\TGLO CfjlO QDO-1DIFG
VgG�VçS
OzQNIFCFVg]RE,+ O}b&ýçO IFV.)tGFSUADOzbi\T]ROzC3�



� û���õ�ø�� /23|ù�� � 3`õBö 9

 �ATVYQDX"�NKg\&ILK&@ � � S VTZNIFADO ��VYIL\DCUVY] 
iS EROzQTS
O}G�VYQTb 5-QDmNERQDOzO CFERQTm � O}GJO}VYCUSUA>@BKg\DQWS
EH]_K��
@�VYQTVNbDV � � 
 5 � @ �;Z�VYQTb9ILATO5@�VYQTVNbDV 
 Kg\TQTbDV�IFERKNQ �éKgC �tQDQTK�þ�VYILEHKgQ �¦@ 
 ��� �éKNC�ILADOzERC
CLO}GJO}VYCUSUA2GL\DMDMlKgCLI3�  �ATVYQDX �gKN\çILK�^`OzGL]RO3� 
iSUADEHýåVYQTGLXkE�ZYILADOfVYQDKNQ �kýçKg\WG6CLO
�éO CFO OzGzZgVgQTb
ILADOdVYIJIFO QTbiOzOzGåK��ÂIFADO ��IFA��9KNCLXiGLADKgM KgQ +NKgj 
iSUADO}bi\D]HERQDm 
kILCUV�ILOzmgEHOzG*�éKNC&P�VYCUVY]H]ROz]
P-CFKkS OzGFGJEHQDm+� 5BbiERQkjD\TCLmNAaZ 
iS
KgIL]hVYQTb_Z0+g\D] � ��/TZ ��4 4 � � �éKNC�ILADOzERC�þ�Vg]R\TVgjD]HO�S KgýçýçO Q�IFG3�

� 3�� 3`÷ 3`õ�û43 9

�}Ñ�nÂÑ��NÑTä6q
rtrvoFsts�q wk� � Ñi�-ÑW�Y������oLrvu
qzwWÑ����	��
6à
��Ú��DÚtáFãYÛvÚ��	�NÚFÜhÜ�������Ú���Ú������hà��hÙzÚ��6ã�����ÚLÑ
� � oU�������2qzw��2�'�t�tx��U��q svoU�U�T�YoU�kq �´svx}pixz�é�i{6���k��"�"��}Ñ
�YÑ �gÑ6ä�oF�´svoFr;��ÉJÑ 
�x}�´svoFr;�6{BÑ�!�oU�t�toU��u
qzwT� �NÑ��lo;�goU�t�Uxg�6q wk�Ô�iÑ6�W~�oU�J×�o}Ñæ�������iÅ|��n�q
sJq

ê2x
��oFu�oUw�s-qzw��2�B�F�UoU�t�B�goFrv�Y���Uo�yHxzr-Óæ���No��-rvo;q�{�xzu�p�~Nsv��wN���Y�g�´svoUu��UÑ[É¦w#"6ÛtØ;áJÚvÚ$�%���'&%(
Ø*)�à
�NÚ��+�-,zà
�/.2ØzÛ$01($�gØLâ#Ø%�3254768����"-ÝzÛ´Ý}ÜhÜ�ÚFÜ[Ý1�9�:�;��(vàÁÛ<��=FãYà�Ú>�?��Þ1(và�ÚLß:(v�;�-(#(#(YÑ

@ Ñ�{�xzwk�gxzr;Ñ`Ã�stsvpWÅ ABA;Ç�Ç�Ç�Ñ �F�UÑ Ç-���t�}Ñ o;�g~9A
�Ux}w��NxzrCA�Ñ
$NÑ;!�Ñk{ +;q;Ê´×�x;Ç-�t×Y�Á�iÉLÑ1
�xz�´svoFr;�1��Ñ+!�q
rvx}wN���U�i�DÑkêçq rtsv��wW�NÓ Ñk�gu��ÌsvÃW�gq wk�å�iÑk�l~NoU�J×�o}Ñ`� � oFÄ�txz~Nrv�Uo�êçq wkq �}oUu�oUw�sB�'rv�JÃ��ÌsvoU�Lsv~Nrvo�yhx r�ê2oLsJqz�Uxzu�p�~Nsv��wN�
�Y�g�´svoUu��UÑaÉ�w2nfÑk�ÂÑ)
�oF��svoF���txzw

q wk� �`Ñ � ~k�gx}��p�ÃT��o;�N�Ìsvx rv�U��DYØB=��ká<��Ú$�zãgÜ ����&:��àÁÛ´Ýzà�Ú�&%�¯ÚC(�)UØzÛE"'Ý ÛtÝ}ÜhÜ�ÚFÜ�"6ÛtØ;áJÚC(>(>����&z�N��x}��~Nu�o��$2*�(�xzy�F[ÚtáFàÁãYÛvÚ�G�Øzà�ÚC(;���IH`Ø ß�âkãYà�ÚLÛ��iáJ�¯ÚC�káJÚL�kpkq �}oU�'�}�LKY�}�YÑT�YpNrv��w��zoFrtÄ
5|oLrv�Rq �N� �)(�(}�gÑ
*YÑ�nÂÑ
�ÂÑ�
�oU�ÌsvoU���txzwW���aÑ � ~��Nxz��pNÃW�F�ÂÑ �Y�LÃ�Ç-��oU�}oF���tÃNx}ÃNwW�M!�Ñ
{BÑz�YoU���U��×i�;q wk��Ö[ÑUÓ>x}w��gÑ��6ÃNoUxzrt�

q wk��Ö_rJqz�Fsv���Uo6��w�Ö_q rJq ����oF� �}xz���Y�LÃNo;�N~N����wN�NÑ�É�w�nfÑ �ÂÑ�
�oU�ÌsvoU���txzw�qzw�� �`Ñ � ~k�Nxz��p�ÃW�Uo;�N�Ìsvxzrv�U�DYØB=��ká<��Ú$�zãgÜ ����&N��àÁÛtÝ à�ÚO&%�éÚC(�)UØzÛ�"-ÝzÛtÝzÜhÜ�ÚFÜP"6ÛtØ;áJÚC(>(>����&z����x}��~Nu�o��
��(���x y�F[ÚtáFàÁãYÛvÚ;G�Øzà�ÚC(Q�
�
H`Ø ß�âkãYà�ÚLÛ;�iáJ�éÚC�iáJÚL�kp�qz�}oF� �<K @ $gÑD�YpNrv��w��zoFrtÄ
5|oFrv��q �N� �)(#(8�YÑ

�gÑ�ÉJÑ 
�x}�´svoFr�q wk�9{BÑR!�oF�t�toU��u
qzwWÑæ����x}��~N�UÅ6��ê2oFsJq �Ux}u�pN~Nsv��w��5É¦wNyRrJqz�´strv~N�Fsv~Nrvoå�Wx�x}��×Y��s;Ñ
2<�Nà�ÚLÛC�kÝzà��éØ%�kÝ}Ü7DYØ ãgÛ<�iÝzÜ_ØS)Q��ã
âNÚLÛtávØzßBâkãYà�ÚLÛ�T�â�âiÜ �ÁáJÝ à��éØ%�+(v���8��Ð¯�zÒLÅ �8� *UK��;�z�g� �-(#(A��Ñ�YÑ �gÑ3
NrvoF���}��ÑY�[q w�wNoUwY�kqz~Nuç�}ê5ÑC�W���Yw����}ÉJÑA
�xz�´svoFr;�Yq wk�
�DÑ}�l~NoU�L×}o}ÑT{�x}w��Nx rtÄ´�ÂÅ��æ{�x}u�pN~NÄ
sJq
sv��x}w�êçqzw�qz�zoUu�oUw�s|�B�}oFwYsayHxzr6ê2~��Ìsv�ÌÄ�É�w��´sv�Ìsv~Nsv��xzwkqz�k�Brv���N�UÑiÉ�w?"�Û´Ø;áJÚJÚ$�%�
��&%(�ØS)-à
�NÚ;VXW à
�
2<�Nà�ÚLÛC�kÝzà��éØ%�kÝ}ÜY��Þ ß�âgØ%(>�hãYß Ø%�Z����&M�["'ÚLÛ�)FØzÛLß�Ý%�iáJÚ��;��(vàÁÛ<��=FãYà�Ú$�8H`ØzßBâkãYà�����&Z\��Y"R��H^]
VBWC_;�i�gqzw�
NrJq w��U���t�Uxg�D{6q ���ÌyHxzrvw���qY�i�ÂÑ �DÑ ���k�'~��}~N�´s,�LK2(
��"#"C�}Ñ

�gÑ�����xz��~��UÑ`Ã�stsvpWÅ A%A
Ç�Ç�Ç�Ñ �}��x}�N~��UÑ xzrv�XAYÑ
(gÑ�ê5Ñ���xz�R�goUwY�ioFrv�NÑ �,�Y�g�´svoUu 
Nxzr&��strv~��Fsv~grvo;�æn��'� �Y�LÃNo;�N~N����wN�NÑ êçqz�´svoFrL �åsvÃ�oF�t���U�

n�oUpNs;Ñ�xzy�{�x}u�pN~Nsv��w��
�Y�U��oUw��Fo}�i��wN����oFrv�t�Ìs¦�2xzy|�B���ioFrtsJqY�i�`�Nu�x}w�svxzwW�i�'���ioFrtsJqg�T{6q wkqz��qg�
��w�pNrvoUp�q rJq sv��xzwWÑ

�-"gÑ � Ñ?�lq ×�o}� �NÑ��g�JÃkq oFËDoFr;�|qzw��9Ö[Ñ �W~TÑæ�Yx}���Y��w��	�Wq rv�zo � oFstrvxz�zrJqz�NoFÄ��Bw�qz�Ì�g�t���
Öarvxz����oUu��
�B�t��w���q���oFs�Ç6xzrv×�x y[Ó�x rv×Y�´sJq sv��x}wN�UÑaÉ¦w#"6ÛtØ;áJÚvÚ$�%���'&%(�ØS)`T��zÙ Ý%�káJÚC(;���IH`Øzß�â�ãgà�ÚLÛNH7�NÚC(<(
a ��p�qz�}oF� � @ *UK��;�}�Y�Wêçqzqz�´strv���LÃ�s;�1��oFsvÃNoFrv��qzwk�g�U���-(#(�$NÑk�Bw�����oFrv�t�Ìs���x y �W��uÂ��~Nrv�gÑ�$�}Ñ���ÑknÂÑ��Wq�+Ux;Ç-�t×zqg���NÑcbTq Ã�xzrÁÊ´qzwT�T�ÂÑD�iÑi�BrJq Ãkqzuç�kqzw��d!�ÑD{BÑi�goU���F��×iÑ�e6ãNÝ%��à��hà¯Ý à��hÙzÚ���Þ1(<]
à�ÚLßf"'ÚLÛ�)FØzÛLß�Ý%�iáJÚLgQH`Øzß�â�ãgà�ÚLÛ?�NÞ%(và�ÚLß:(�T��kÝ}Ü Þ%(>��(ih�(>���'&je6ã�ÚLã�ÚC����&dG�ÚLà�k|ØzÛ$03l5ØL��ÚFÜ (JÑ
Ö_rvoUw�sv���Uo�Æ�q ���é�NÉ¦wN�}Ñ����-(}��$NÑ�;�YÑ �ToU�}��xzwWÑ`Ã�stsvpWÅ ABA;Ç�Ç�Ç�Ñ �F�UÑ �Y�Ìrv�}��wN�RqYÑ o;�N~PA�mU��oU�z��x}w9A�Ñ� @ Ñ�ê5Ñ � Ñ;�WoF~�+Uo}�;�`ÑWÓ Ñ[n�x
Ç'�Y���Wqzwk�n!�Ñ[ÆÂÑlÖ_q rv×iÑçê2~��Ìsv��pNrvxz�zrJqzu�u���wN�åqçn����´strv����~NsvoU�gÄ
ê2oFu�xzrt�,ê2~��Ìsv��pNrvx��FoU�t�txzr;Ñ H`Ø1�iáFãYÛLÛtÚC�iáFÞ%oM"6ÛtÝ�áFà��éáJÚ Ý1�9�qp�,LâNÚLÛC�éÚC�iáJÚL� �}Ð �
ÒLÅ �)(LK @ $g�
�YoUpNsvoFuf�ioFr �-(}��(gÑ��$NÑ 0�Ñ$�W�Á��Ö[Ñ8�W~W���NÑ��g�JÃkq oFËDoFr;� �NÑ��YÃ���������wN�zsvxzwW��Ö[Ñ��DÑ Ó�xzw��N�}qzw��ÂÆ�Ñ��YÃ��ÁÑ)
�w�svÃ�o�5`oFrv�vq sv�����Ìs¦�
x y-Ö_q rJq ����oF���gx rtsv��w��ç��� � oU�}~N�Rq
rf�Nqzu�pN����wN�NÑr"-ÝzÛ´Ý}ÜhÜ�ÚFÜYH`Øzß�âkãYà����'&z� �-(NÐ �-"�ÒLÅ �)"8��(MK1�8�-" @ �
��Lsvx}�ioFr �-(#( @ Ñ6�'�}q ���Rq ����o�q s'Ã�stsvpWÅ A%A
Ç�Ç�Ç�Ñ �U�UÑ ~kq ���ioLrtsJqgÑ �;qXA'mUp�qz~�����~9A�Ñ�)*YÑ �Tx�qz�å�gÃ�q rv��w�� 
kqz�U�����Ìs¦�>Ð �[�5
aÒLÑ[ÃYstsvpTÅ ABA
Ç�Ç�Ç�Ñ pN�Rq
styhx rvuçÑ �Fx}urAYÑ



�U�gÑ��ÂÑYêçq�q wk��Ö[Ñ3�T~WÑTÖ`ä��YÓ>oU�WÅ��?Ó�oU�gÄ¯�kqz�toU�fÉ¦w�svoFrtyhqz�Uo-svx�svÃ�o'Ö[xzrtsJq ����o�ä�q sv�JÃ��Y�g�´svoUuçÑ
É�w�"�Û´Ø;áLÚvÚ$�%���'&%(�ØS)Bà
�NÚ�V��}à
�r2$T�� � p�� 2<�Nà�ÚLÛC�kÝzà��éØ%�kÝ}Ü^H`Ø%�L);ÚLÛtÚC�iáJÚ�Ø%�r"-ÝzÛtÝ}ÜHÜ�ÚFÜDÝ%�9���;�
(C]
àÁÛ<��=FãYà�Ú$�?H`Ø ß�âkãYà����'&ÂÝ%�P�;�NÞ%(và�ÚLß�(;\�"��NH �B_;�zp�qz�zoU�`��$MK @ "Y�3�Wqz� 5`oU��q �U�8�BoU�}qz��qY�
�ÂÑ �DÑ ��Ñ���Bx
��oUuf�ioLr-�MK2(���"�"#"gÑ��B�zqz����qz�N��o�q s'Ã�stsvpWÅ ABA;Ç�Ç�Ç�Ñ �F�UÑ ~�qz���ioFrtsJqYÑ �UqXA�mFpkq ~�����~9AYÑ� �YÑ 
�pioFwkÖ`ä��DÅN�6Ã�o�Ö[x rtsJqz�N��o�ä6q
sv�LÃå�Y�g�´svoUuçÑ_Ã�stsvpWÅ A%A
Ç�Ç�Ç�Ñ x}pioUwNp��N�UÑ �Fx}urAYÑ�U�gÑ�Ö`ä���Ó�oU�TÑaÃYstsvpTÅ ABA
Ç�Ç�Ç�Ñ �U�UÑ ~�qz���ioFrtsJqgÑ �;qBA�mFpkqz~N����~PAzÖ`ä��YÓ>oU�9A�Ñ�-(gÑ�{BÑkÖ`��wN�LÃ�qz×iÑ-Öa�Rq �UoUÃNx}���NoFr��g�JÃ�o;�g~�����w��fyHxzr 
��}oFrv��q;�çê2oFsJq �Ux}u�pN~NsvoFrv�UÑ'êçq �´svoFrL ��svÃ�oF�t���U�
n�oUpNs;Ñ�xzy�{�x}u�pN~Nsv��w��
�Y�U��oUw��Fo}�i��wN����oFrv�t�Ìs¦�2xzy|�B���ioFrtsJqY�i�`�Nu�x}w�svxzwW�i�'���ioFrtsJqg�T{6q wkqz��qg�
��w�pNrvoUp�q rJq sv��xzwWÑ

��"gÑ�{BÑgÖa��w��JÃkq ×�qzw���Ö_Ñ��T~WÑWÖa�Rq �UoUÃNx}���NoFrv�6yHxzr�nB�Nw�qzu����B�g�JÃ�o;�g~�����w�����w 
���oFrv��qU��ê2oFsJq �Ux}u�Ä
pN~NsvoFrv�UÅNn�oU�t���zwÕqzwk�çÉ�u�p���oUu�oUw�sJq
sv��xzwWÑ�DYØzãYÛ<�iÝ}ÜaØS)`"-ÝzÛtÝ}ÜHÜ�ÚFÜ[Ý%�P�N�;�
(JàÁÛ<��=FãYà�Ú$�nH`ØzßBâkãYà�]
�
��&zÑa��w��NoFr-�t~N��u����t�t��x}w�svx��tpioU�U��qz�W���t�t~�o�x}wå{�x}u�p�~gsJq sv��x}w�qz�l�Brv���N�UÑ

�3�}Ñ�Ö[xz�´sv�zrvo
� � �>n�q
sJqz�kq �to�êçqzw�qz�}oFu�oUw�s����g�´svoUuçÑ_Ã�stsvpWÅ ABA;Ç�Ç�Ç�Ñ pix}�´sv�zrvoF�vÍY�ÁÑ xzrv�XAYÑ
�z�YÑ �aÑ � ~k�gx}��p�ÃT��ê5ÑD�g�����Y×Y��wgÄ��B����qz��x}~gy¦�iq wk�ç��Ñk�BpNyhqz�ÁÑ6� �g��u�p���o �Tx�q}�2ä6qz��qzwN�U��w����g�JÃ�oFu�o

yHxzr��[qz�t×2�B����x��;q sv��x}w&É¦wçÖ_q rJqz����oU�|êçqz�JÃ���wNoU�UÑ-É¦w "6ÛtØ;áJÚvÚ$�%����&%(fØS)�à
��Ú��}ÛS�?T��+�Nã�ÝzÜ T H7l
�NÞzßBâgØ%(>�hãYß Ø1�N"-ÝzÛtÝzÜhÜ�ÚFÜ	TBÜ &�ØzÛ<�hà
�Yß�('Ý%�9�QT'Ûtá<���hà�ÚtáFàÁãYÛvÚC(v�Npkq �}oU��� @ �LKg� $2*��NÆB����svxzw�Æ�o;qz�T�
�Yx}~gsvÃå{6q rvxz����w�qg���ÂÑ �DÑ ��� �}~N���2�3�CKg� $��)(#(C�}ÑD�'{�ê Ö_rvoU�t�UÑ

� @ Ñ��g�|�6É���Ã�xzu�o}Ñ_Ã�stsvpWÅ ABA
�toFsv��q svÃNx}u�o}Ñ �t�t�ÁÑ �ioFrv×�oU��oF��Ñ o;�g~9AYÑ
� $NÑ �gÑW�g��oU�}oF�aqzwk�ÕÖ[Ñ �W~TÑ��B�toFrtÄ��WoU��oF� � oFu�xzsvo�n�q sJq��B�F�UoU�t����w�
���oFrv��qU�&ê2oFsJq �Ux}u�pN~NsvoFrv�UÑ

É�wI"6ÛtØ;áJÚvÚ$�%����&%(�Ø*)�à
�NÚ��Nà
� 2Sp�p�p 2<��à�ÚLÛ<�iÝ à��éØ%�iÝzÜ`H`Ø%�U);ÚLÛvÚC�káLÚ�Ø%�8HaÜ ã	(và�ÚLÛ#H`ØzßBâkãYà�����&z�
�YoUpNsvoFuf�ioFr'��"#"}�YÑ

��*YÑ�Æ�Ñi��svx��L×Y��w��zoFr;�D��ÑD�Nq u
q r;��äBÑD�'�����Ux��J×i�iÉLÑ�
�x}�´svoLr;�P!�ÑkÆBx}�Ìsvu
qzwT�iq wk�çäBÑi�6��oLrvw�oF��Ñ 
[����o
q wk��
��YÊ´oF�Fs � oUp������;q
sv��xzw#��w#n�q sJqÕ�Brv���N�UÑÕÉ�wj"6ÛtØ;áJÚvÚ>�1����&%(2ØS)�à
��Ú3VXW à
�i2<��à�ÚLÛ<�iÝzà��éØ1�iÝ}Ü
�NÞzßBâgØ%(>�hãYß Ø%�[�Q�-&M� "'ÚLÛ
)UØzÛJß�Ý%�káLÚ��;��(vàÁÛ<��=FãYà�Ú>�jH`Øzß�â�ãgà��
��&[\��Y"��NH^]*VXWC_;�`�Nq w�
NrJq wNÄ
�F���t�FxN�D{6q ����yHxzrvwN�RqY�D�ÂÑ �DÑ �����'~��z~��´s,��K (���"#"C�}Ñ

� �gÑ��Y~�w2�Brv���ç�`wN�}��w�ozÑ|Ã�stsvpTÅ A%A
Ç�Ç�Ç�Ñ �t~�wTÑ �Ux}urA
�txzyHs�Ç�q
rvoMA � rv�R�YÇ�q
rvoMA �t�zo}Ñ Ã�svu��ÁÑ
�$�YÑ�ä'Ñ �iÑiÓæÃ��Ìsvo}�Dê5ÑiÓ#qz��×�oLr;�Wê5ÑDÆ�~�u�pNÃNrvoF���Nq wk�Õ��Ñ �DÑD�Brv��u��tÃ�qUÇ�Ñ �WoU�z��x}w�
a�iÅT�=�goU�U~grvo

q wk�9�g�;q ��qz����o�
[����o&�Y�g�´svoUu �g~Np�pixzrtsv��wN��{|rvxz�t�´Ä�n�x}u
qz��w9Æ����}ÃgÄ¦Ö[oLrtyhxzrvu
q w��Uo2�BpNp������;q Ä
sv��xzw��UÑ�É�w/�7H��	WBWXVX� ����&M�i"'ÚLÛ
)UØzÛJß�Ý%�káLÚ?G�ÚLà�k|ØzÛ$01����&#Ý%�P� H`Øzß�â�ãgà��
��&'g��_n�oUwY��oFr;�a{ 
Â��Bx
��oUuf�ioLr �)"LK��;�
��"#"C�}Ñ


