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Evaluating GPU and CPU Imp act on Desk top Editing W orkf lows

Intr oduction

$12<�=.<=�<=>-B�@*<�-.<207.-�*7-�,87->,=.-�=8�.A*627.�=1.�:>*7=2=*=2?.�269*,=�8/�1*;-@*;.�,182,.<

87�=1.�9.;/8;6*7,.�*7-�><.;�.A9.;2.7,.�8/��;,��#�!;8�.-2=270�@8;4/58@<��$1.�27=.7=�@*<�=8�-.?.589

-.<207�0>2-*7,.�=1*=�5.*-<�=8�*7�269;8?.-�><.;�.A9.;2.7,.��@125.�+*5*7,270�;.=>;7�87�27?.<=6.7=

@2=1�=1.�,8<=�8/�1*;-@*;.��' 8;4/58@<�@.;.�=.<=.-�*0*27<=�*��.=@8;4��7/8;6*=287��*7*0.6.7=

#B<=.6�18<=.-�27��6*C87�' .+�#.;?2,.<��� '#��,58>-�27/;*<=;>,=>;.�><270�� '#�����27<=*7,.<�
Not e:

$12<�=.<=�<=>-B�2<�78=�27=.7-.-�=8�;.,866.7-�<9.,2/2,�?2;=>*5�6*,127.�<2C.<�8;�=B9.<��"*=1.;��2=�<18@<

=1*=�+B�*-3><=270�1*;-@*;.�;.<8>;,.<�*7-�8+<.;?270�=1.�;.<>5=<��*�<B<=.6�,*7�+.�=>7.-�=8�27,;.*<.

=1.�*68>7=�8/�@8;4�<=*//�,*7�-8�@125.�269;8?270�=1.2;�.A9.;2.7,.��27,;.*<270�;.=>;7�87�27?.<=6.7=�

�8@.?.;��*--270�68;.�1*;-@*;.�;.<8>;,.<�@2=18>=�>7-.;<=*7-270�=1.�269*,=�6*B�78=�-.52?.;�=1.

.A9.,=.-�;.<>5=<�*7-�<18>5-�+.�*?82-.-�

Tested workf lows

$8�.7<>;.�=1.�=.<=�<=>-B�9;8?2-.<�?*52-�;.<>5=<��=1.�@8;4/58@<�7..-�=8�;.9;.<.7=�;.*5�><.;�.A9.;2.7,.<

*7-�=1.�*,=>*5�<=.9<�=1*=�><.;<�@255�=*4.�27�27=.;*,=270�@2=1�=1.�<B<=.6��$1.�.-2=270�@8;4/58@<�><.-�27

=12<�=.<=�<=>-B�;.9;.<.7=�<86.�8/�=1.�/8>7-*=287*5�*,=2?2=2.<�;.:>2;.-�=8�6*27=*27�*7�*<�+>25=�0*<

7.=@8;4��$1.�,87=.7=<�8/�=1.�@8;4/58@<�@.;.�-./27.-�+B�@8;4270�@2=1�.A9.;2.7,.-�<=*//�*7-��<;2

,><=86.;�/..-+*,4�=8�2-.7=2/B�=1.�<9.,2/2,�<=.9<��<.:>.7,270�*7-�=B9.�8/�*,=2?2=2.<�27?85?.-�27�.*,1

@8;4/58@��$1.�/8558@270�/8>;�4.B�@8;4/58@<�@.;.�;>7�6*7>*55B�*0*27<=�=1.�<B<=.6�>7-.;�58*-�=8

,*9=>;.�><.;�.A9.;2.7,.�*7-�8?.;*55�9.;/8;6*7,.�


� �;.*=.�*�7.@�<.;?2,.�E�*�7.@�,><=86.;�0*<�<.;?2,.

�� " .68?.�*�<.;?2,.�E*+*7-87270�*�,><=86.;�0*<�<.;?2,.

�� �A=.7-�*�6*27�E�*--270�*�-2<=;2+>=287�929.�=8�=1.�7.=@8;4


� " .95*,.�*�6*27�E�68-2/B270�=.;627*5�,877.,=287<�/8;�0*<�929.<

)8>�,*7�;.*-�68;.�*+8>=�=1.<.�@8;4/58@<�27�=1.�;.5*=.-�<B<=.6 =.<=�<=>-B@12,1�.?*5>*=.-�*�<9.,2/2,

<B<=.6�,87/20>;*=287�8/�*��.=@8;4��7/8;6*=287��*7*0.6.7=�# B<=.6 ;./.;.7,.�*;,12=.,=>;. �
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Test Study for Ev aluating GPU and CPU Imp act on Desk top Editing W orkf lows

Hardwar e choices

�;,��#�<B<=.6<�=1*=�*;.�+><27.<<�*7-�8;�62<<287�,;2=2,*5�1*?.�;.:>2;.6.7=<�=1*=�0.7.;*55B�27,5>-.�

D �2726*5�<B<=.6�-8@7=26.�->.�=8�.A9.,=.-�8;�>7.A9.,=.-�.?.7=<

D �A,.55.7=�<.;?2,.�9.;/8;6*7,.��@2=18>=�<>+<=*7=2*5�5*0�=1*=�@8>5-�127-.;�.7-�><.;�9;8->,=2?2=B

D �7�.//2,2.7=��.//.,=2?.��*7-�8?.;*55�98<2=2?.�.7-�><.;�.A9.;2.7,.

'125.�=1.;.�*;.�6*7B -.<207�,87<2-.;*=287<=1*=�,87=;2+>=.�=8�=1.�*,12.?.6.7=�8/�=1.<.

;.:>2;.6.7=<��=12<�=.<=�<=>-B�/8,><.<�<9.,2/2,*55B�87�=1.�269*,=�8/��!%<�*7-��!%�.7*+5.-�,52.7=

1*;-@*;.�87�=1.�9.;/8;6*7,.�*7-�><.;�.A9.;2.7,.�8/��;,��#�!;8�>=252=B�7.=@8;4�27/8;6*=287

6*7*0.6.7=�.-2=270�@8;4/58@<�

GPU

���!%��8;��;*912,<�!;8,.<<270�%72=��2<�*�<9.,2*52C.-�1*;-@*;.�,86987.7=�=1*=�,*7�269;8?.

9;8,.<<270�.//2,2.7,B�/8;�6*7B�,869>=.�27=.7<2?.�=*<4<���8;��;,��#�!;8��><270�*�,87/20>;*=287�=1*=�2<

78=��!%�.7*+5.-�,*7�;.<>5=�27��!%�.6>5*=287�8/��!%�,*9*+252=2.<��@12,1�,*7�,*><.�<>+89=26*5

9.;/8;6*7,.�/8;�@8;4/58@<�=1*=�-.9.7-�87�0;*912,<�9;8,.<<270�

�8<=�6*38;�,58>-�9;8?2-.;<�9;8?2-.�*,,.<<�=8��!%<�=1;8>01�?*;28><�?2;=>*5�6*,127.��&���8//.;270<�

�8@.?.;��2=�2<�2698;=*7=�=8�,1.,4�=1.�,869*=2+252=B�6*=;2A�9;8?2-.-�+B�=1.�?2;=>*52C*=287�<8/=@*;.

?.7-8;�*7-��<;2�

�.*;7�68;.�*+8>= �!%�1*;-@*;.�<.5.,=287 �

CPU

���!%��8;��.7=;*5�!;8,.<<270�%72=��2<�*�<.;?.;F<�,8;.�,869>=*=287*5�>72=��$1.�*68>7=�*7-�:>*52=B�8/

�!%�;.<8>;,.<�;.:>2;.-�2<�-.9.7-.7=�87�<9.,2/2,�@8;458*-<��%<*0.�9*==.;7<�,855.,=.-�=1;8>01

*99;89;2*=.�=.5.6.=;B�,*9=>;.�*7-�6872=8;270�9;*,=2,.<�,*7�1.59�2-.7=2/B�+8==5.7.,4<�*7-�-.=.;627.

@1.=1.;�*,,.9=*+5.�>=252C*=287�=1;.<185-<�*;.�.A,..-.-��$12<�6201=�<207*5�=1*=�*7�27,;.*<.�27��!%

*558,*=287�2<�7..-.-�

'1.7�89.;*=270��;,��#�27�=1.�,58>-��524.�� '#���C>;.��*7-���!��2=�2<�2698;=*7=�=8�>7-.;<=*7-�=1.�;*=28

8/�?2;=>*5��!%��?�!%��=8�91B<2,*5��!%�@1.7�6*4270�1*;-@*;.�,182,.<�<8�=1*=�<B<=.6�,86987.7=<
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6*B�+.�*<<207.-�*99;89;2*=.�;.<8>;,.<��$1.;.�2<�*���
�;*=28�8/�?�!%��!%�/8;�*55�27<=*7,.<�><.-�27�=12<

=.<=�<=>-B��+>=�<86.�?2;=>*52C*=287�89=287<�6*B�1*?.�-2//.;.7=�;*=28<��<>,1�*<�
�
�

Hardware choices
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Test Study for Ev aluating GPU and CPU Imp act on Desk top Editing W orkf lows

Test results

$.<=270�@*<�,87->,=.-�=8�.A*627.�18@�-2//.;.7=�1*;-@*;.�<.5.,=287<�@8>5-�269*,=�.-2=270�@8;4/58@

9.;/8;6*7,.�*7-�><.;�.A9.;2.7,.���.<4=89<�@.;.�6872=8;.-�*<�@8;4/58@<�@.;.�,87->,=.-�>7-.;

58*-�

#,;29=.-�=.<=270�@*<�9.;/8;6.-�=8�<26>5*=.�=1.�<=.9<�*7�.-2=8;�@8>5-�=*4.�@1.7�9.;/8;6270�=1.

-./27.-�@8;4/58@<��$8�9;8?2-.�6.*7270/>5�;.<>5=<��*55�=1.�<B<=.6�1*;-@*;.�*7-�,87/20>;*=287��8=1.;

=1*7�=1.�-.<4=89�27<=*7,.<�+.270�=.<=.-��@*<�1.5-�,87<=*7=�

%987�=.<=�,8695.=287��;.<>5=<�@.;.�*<<.6+5.-�*7-�*7*5BC.-�=8�,869*;.�-.<4=89�>=252C*=287�*7-�.7-�

><.;�.//2,2.7,B�@2=1�-2//.;.7=�1*;-@*;.�,87/20>;*=287<�

Imp act o f GPU configuration on desk top editing w orkf lows

$1.�/8558@270�,52.7=�,87/20>;*=287<�@.;.�><.-�=8�,869*;.�=1.�269*,=�8/�*��!%�87�9.;/8;6*7,.�*7-

><.;�.A9.;2.7,.�8/�=1.�.-2=270�@8;4/58@<�87��;,��#�!;8�

D �7��6*C87�����"�(��27<=*7,.��78��!%�

D �7��6*C87������
��(��27<=*7,.���!%�.7*+5.-�

$1.;.�*;.�=@8�<.=<�8/�<>66*;2C.-�;.<>5=<�/8;�.*,1�27<=*7,.�,87/20>;*=287��@2=18>=��!%�*7-�@2=1��!%�

>7-.;�.*,1�@8;4/58@�

Create a service

�7�=12<�@8;4/58@��*�7.@�0*<�<.;?2,.�.7-9827=�@*<�*--.-�=8�=1.�7.=@8;4�


� Without GPU

D �;,��#�!;8���
����6*C87�����"�(��27<=*7,.�����!%���
?�!%��������"���

D ' 8;4/58@�->;*=287������627>=.<

D � ?.;*0.��!%�>=252C*=287��
��
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D � ?.;*0.�6.68;B�>=252C*=287������

�� With GPU

D �;,��#�!;8���
����6*C87������
��(��27<=*7,.�����!%���
?�!%��
�����"�����!%���
����

D ' 8;4/58@�->;*=287������627>=.<���;.->,.-�+B�
���627>=.<��
���

D � ?.;*0.��!%�>=252C*=287��������;.->,.-�+B��
�

D � ?.;*0.�6.68;B�>=252C*=287�����������;.->,.-�+B�
��

Remov e a service

�7�=12<�@8;4/58@��*�7.@�0*<�<.;?2,.�.7-9827=�@*<�;.68?.-�/;86�=1.�7.=@8;4�


� Without GPU

D �;,��#�!;8���
����6*C87�����"�(��27<=*7,.�����!%���
?�!%��������"���

D ' 8;4/58@�->;*=287��

���627>=.<

D � ?.;*0.��!%�>=252C*=287�����

Test results
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D � ?.;*0.�6.68;B�>=252C*=287����
���

�� With GPU

D �;,��#�!;8���
����6*C87������
��(��27<=*7,.�����!%���
?�!%��
�����"�����!%���
����

D ' 8;4/58@�->;*=287����	�627>=.<���;.->,.-�+B�����627>=.<������

D � ?.;*0.��!%�>=252C*=287��
�����;.->,.-�+B����

D � ?.;*0.�6.68;B�>=252C*=287�����������;.->,.-�+B�
��

Extend a main

�7�=12<�@8;4/58@��*�-2<=;2+>=287�929.�@*<�*--.-�=8�=1.�7.=@8;4�


� Without GPU

D �;,��#�!;8���
����6*C87�����"�(��27<=*7,.�����!%���
?�!%��������"���

D ' 8;4/58@�->;*=287��
	�	�627>=.<

D � ?.;*0.��!%�>=252C*=287��
��

Test results
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D � ?.;*0.�6.68;B�>=252C*=287����
���

�� With GPU

D �;,��#�!;8���
����6*C87������
��(��27<=*7,.�����!%���
?�!%��
�����"�����!%���
����

D ' 8;4/58@�->;*=287������627>=.<�E�;.->,.-�+B�
���627>=.<��
���

D � ?.;*0.��!%�>=252C*=287��������;.->,.-�+B�
��

D � ?.;*0.�6.68;B�>=252C*=287�����������;.->,.-�+B�
��

Replace a main

�7�=12<�@8;4/58@��=.;627*5�,877.,=287<�@.;.�68-2/2.-�/8;�*�0*<�929.�


� Without GPU

D �;,��#�!;8���
����6*C87�����"�(��27<=*7,.�����!%���
?�!%��������"���

D ' 8;4/58@�->;*=287��
��	�627>=.<

D � ?.;*0.��!%�>=252C*=287���	�

Test results
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D � ?.;*0.�6.68;B�>=252C*=287����
���

�� With GPU

D �;,��#�!;8���
����6*C87������
��(��27<=*7,.�����!%���
?�!%��
�����"�����!%���
����

D ' 8;4/58@�->;*=287��
����627>=.<���;.->,.-�+B�����627>=.<���	��

D � ?.;*0.��!%�>=252C*=287��������;.->,.-�+B�

�

D � ?.;*0.�6.68;B�>=252C*=287����
������;.->,.-�+B�
��

GPU workf low st ep times

'125.�=1.�<B<=.6�@*<�>7-.;�58*-��,87->,=.-�@8;4/58@�=26.<�*,;8<<�4.B�@8;4/58@�<=.9<�@.;.

,*9=>;.-��$12<�;.9;.<.7=<�=1.�*?.;*0.�=26.�2=�=884�=8�,8695.=.�*�02?.7�<=.9�/8;�+8=1�=1.�27<=*7,.<

@2=1�*7-�@2=18>=�*��!%���8<=�<=.9<�*;.�78=*+5B�/*<=.;�@2=1�*��!%�.7*+5.-�6*,127.�

Test results
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�.B87-�=1.<.�4.B�<=.9<��=1.�;.<>5=<�*,;8<<�*55�@8;4/58@<�<18@�*��!%�.7*+5.-�27<=*7,.�2<��	��/*<=.;

*7-�2=�9;8?2-.<�*�+.==.;�><.;�.A9.;2.7,.��269;8?270�=1.�;.=>;7�87�27?.<=6.7=�

Conclusions for imp act o f GPU configuration

$1.�"�(��27<=*7,.��78��!%��.A9.;2.7,.-�68;.�.?.7=<�*7-�@2-.;�9.*4<�*=�
		���!%�>=252C*=287���7�=1.

�!%�.7*+5.-�27<=*7,.���
��(����=1.��!%�1*7-5.-�<86.�8/�=1.�9;8,.<<270��8//58*-270�@8;4�/;86�=1.

�!%��$1.�@8;4/58@�->;*=287�@*<�<18;=.;�+.,*><.�=1.�><.;�@*<�78=�@*2=270�/8;�=1.��!%���--2=287*55B�

=1.�=.<=<�;.?.*5.-�*�;.->,=287�27�6.68;B�>=252C*=287�@2=1�=1.��
��(��27<=*7,.�*<�,869*;.-�=8�=1.

"�(��27<=*7,.��$12<�,8>5-�+.�+.,*><.�=1.�89.;*=270�<B<=.6�7..-.-�=8�><.�*--2=287*5�6.68;B�*<�9*;=

8/�=1.��!%�.6>5*=287�9;8,.<<270�

$1.�0;*91�*+8?.�<18@<�=1.��!%��;.-�527.��1*7-5270�<86.�8/�=1.�58*-�*<�,869*;.-�=8��!%�><*0.

�8;*70.�*;.*���$1.��!%�@*<�+><B�*7-�<86.=26.<�.A,..-.-�=1.��!%�><*0.��9;.<>6*+5B�->;270�6*9

;.7-.;270��$12<�;.->,.-�=1.�58*-�87�=1.��!%��9;8?2-.-�*�+.==.;�><.;�.A9.;2.7,.��*7-�269;8?.-

@8;4/58@�=26.<��*<�2=�@*<�
���/*<=.;�*,;8<<�*55�@8;4/58@<�9.;/8;6.-�27�=12<�=.<=�

Test results
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Imp act o f CPU configuration on desk top editing w orkf lows

$1.�/8558@270�,52.7=�,87/20>;*=287<�@.;.�><.-�=8�,869*;.�=1.�269*,=�8/�27,;.*<270�-.<4=89<�/;86��

�!%�
�?�!%�=8�
��!%���?�!%�87�9.;/8;6*7,.�*7-�><.;�.A9.;2.7,.�8/�=1.�.-2=270�@8;4/58@<�87

�;,��#�!;8�������

D �7��6*C87������
���(��27<=*7,.�����!%�
�?�!%�

D �7��6*C87������
����(��27<=*7,.��
��!%���?�!%�

Create a service

�7�=12<�@8;4/58@��*�,><=86.;�0*<�<.;?2,.�.7-9827=�@*<�*--.-�=8�=1.�7.=@8;4�


� 4 vCPU

D �;,��#�!;8�������E��6*C87������
���(��27<=*7,.��
�?�!%��
�����"�����!%�
����

D � ?.;*0.�@8;4/58@�->;*=287������627>=.<

D � ?.;*0.��!%�>=252C*=287��

�

D � ?.;*0.�6.68;B�>=252C*=287��������

�� 8 vCPU

D �;,��#�!;8�������E��6*C87������
����(��27<=*7,.����?�!%��
�����"�����!%�
����

D � ?.;*0.�@8;4/58@�->;*=287������627>=.<�E�;.->,.-�+B�	�
�627>=.<��
��

D � ?.;*0.��!%�>=252C*=287��
�����;.->,.-�+B��
�

Test results
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D � ?.;*0.�6.68;B�>=252C*=287���������E�;.->,.-�+B�
���

Remov e a service

�7�=12<�@8;4/58@��*�,><=86.;�0*<�<.;?2,.�929.�@*<�;.68?.-�/;86�=1.�7.=@8;4�


� 4 vCPU

D �;,��#�!;8�������E��6*C87������
��(��27<=*7,.��
�?�!%��
�����"�����!%�
����

D � ?.;*0.�@8;4/58@�->;*=287������627>=.<

D � ?.;*0.��!%�>=252C*=287��
����

D � ?.;*0.�6.68;B�>=252C*=287��������

�� 8 vCPU

D �;,��#�!;8�������E��6*C87������
����(��27<=*7,.����?�!%��
�����"�����!%�
����

D � ?.;*0.�@8;4/58@�->;*=287������627>=.<�E�;.->,.-�+B�	���627>=.<�����

D � ?.;*0.��!%�>=252C*=287��
�������;.->,.-�+B��	�

Test results
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D � ?.;*0.�6.68;B�>=252C*=287���������E�;.->,.-�+B�
���

CPU workf low st ep times

'125.�=1.�<B<=.6�@*<�>7-.;�58*-��,87->,=.-�@8;4/58@�=26.<�*,;8<<�4.B�@8;4/58@�<=.9<�@.;.

,*9=>;.-��$1.B�;.9;.<.7=�=1.�*?.;*0.�=26.�2=�=884�=8�,8695.=.�*�02?.7�<=.9�/8;�+8=1�27<=*7,.�<2C.<�

Conclusions for CPU configuration

�.B87-�=1.�4.B�<=.9<��@.�5884.-�*=�=1.�=8=*5�=26.�/8;�*55�<=.9<�27�=1.�/8>;�@8;4/58@<�=.<=.-��'.

8+<.;?.-�=1*=�@1.7�27,;.*<270�=1.�27<=*7,.�<2C.�/;86���!%�
?�!%�=8�
�!%��?�!%��=1.�=8=*5�=26.

@*<�
	��/*<=.;�� 7.�.A95*7*=287�/8;�=1*=�;.<>5=�2<�=1.��!%�><*0.�<18@7�27�=1.�,1*;=�+.58@���8>+5270

=1.��!%�*558@<��;,��#�!;8�=8�/>;=1.;�9*;*55.52C.�9;8,.<<270�*7-�269;8?.�8?.;*55�9;8,.<<270�.//2,2.7,B�

@12,1�;.->,.-�=1.�*?.;*0.�><*0.�+B�*7�*?.;*0.�8/�����*,;8<<�*55�@8;4/58@<�

Test results
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Test Study for Ev aluating GPU and CPU Imp act on Desk top Editing W orkf lows

Conclusions and k ey tak eaways

$12<�=.<=�<=>-B�2<�78=�27=.7-.-�=8�;.,866.7-�<9.,2/2,�27<=*7,.�<2C.<�8;�=B9.<��"*=1.;��2=�<18@<�=1*=�+B

*-3><=270�1*;-@*;.�;.<8>;,.<�*7-�8+<.;?270�=1.�;.<>5=<��*�<B<=.6�,*7�+.�=>7.-�=8�27,;.*<.�=1.

*68>7=�8/�@8;4�<=*//�,*7�-8�@125.�269;8?270�=1.2;�.A9.;2.7,.�*7-�27,;.*<270�;.=>;7�87�27?.<=6.7=�

�8@.?.;��*--270�68;.�1*;-@*;.�;.<8>;,.<�@2=18>=�>7-.;<=*7-270�=1.�269*,=�6*B�78=�-.52?.;�=1.

.A9.,=.-�;.<>5=<�

$1.;./8;.��.?.;B�8;0*72C*=287�<18>5-�9.;/8;6�=1.2;�8@7�=.<=270�=8�.?*5>*=.�=1.�;201=�1*;-@*;.�=1*=

.//.,=2?.5B�+*5*7,.<�,8<=�*7-�9.;/8;6*7,.�/8;�=1.6��<>,1�*<�-.=.;627270�18@�6>,1��!%�2<�7..-.-�=8

<>998;=�=1.2;�@8;4/58@<���7/;*<=;>,=>;.�7..-<�,1*70.�;.0>5*;5B��*7-�;8>=27.�=.<=270�<18>5-�+.�-87.�=8

89=262C.�27/;*<=;>,=>;.�27?.<=6.7=<�

!;89.;5B�;.<8>;,.-�-.<4=89�,52.7=<�*;.�.<<.7=2*5�=8�-.52?.;270�*�98<2=2?.�><.;�.A9.;2.7,.��27,;.*<270

.-2=270�.//2,2.7,B��*7-�27,;.*<270�8?.;*55�;.=>;7�87�27?.<=6.7=�87�B8>;�27/;*<=;>,=>;.��$1.;./8;.��6*4.

1*;-@*;.�,182,.<�=1*=�<=;24.�=1.�+*5*7,.�+.=@..7�62=20*=270�27/;*<=;>,=>;.�.A9.7<.��=1.�,8<=�8/�68;.

;8+><=�27<=*7,.<��*7-�89.;*=287*5�.A9.7<.��=1.�,8<=�8/�<=*//F<�=26.��+><27.<<�27=.;;>9=287��*7-

8998;=>72=B�,8<=����;,��#�!;8�-.<4=89<�<18>5-�+.��!%�.7*+5.-�*7-�<18>5-�+.�*558,*=.-�<>//2,2.7=

�!%�/8;�=1.�@8;458*-���.*;7�68;.�*+8>=��;,��#�!;8�?2;=>*52C*=287�*7- �!%�1*;-@*;.�<.5.,=287 27�=1.

�;,��#��;,12=.,=>;.��.7=.;�

Key tak eaways

D %7-.;�;.<8>;,270��;,��#�!;8�-.<4=89�27<=*7,.<�@255�7.0*=2?.5B�269*,=�.7-�><.;�.A9.;2.7,.�*7-

27,;.*<.�=1.2;�.A.,>=287�=26.<�/8;�-.<4=89�.-2=270�@8;4/58@<�

D �201��!%�>=252C*=287�2<�*�,87=;2+>=270�/*,=8;�=8�988;�><.;�.A9.;2.7,.�*7-�27,;.*<.-�@8;4/58@

=26.<�

D �7,;.*<270�=1.�7>6+.;�8/��!%<�/;86���=8�
��8;�
�=8���?�!%��;.->,.-�.-2=270�@8;4/58@�.A.,>=287

=26.�+B�
	��

D �!%�.7*+5.-�27<=*7,.<�;.->,.-�.-2=270�@8;4/58@�.A.,>=287�=26.�+B�
���

D �!%�.7*+5.-�27<=*7,.<�;.->,.-�6.68;B�><*0.�+B�*+8>=�
���

D $.<=<�;.?.*5.-�=1*=�*--270�*�-.-2,*=.-��!%�*7-�89=262C270�?�!%�/8;��;,��#�!;8�?2;=>*5

6*,127.<�<2072/2,*7=5B�269;8?.-�.7-�><.;�9;8->,=2?2=B�*7-�9;8->,.-�*�7.=�;.->,=287�27�,8<=

@1.7�89.;*=287*5�.A9.7<.<��5*+8;�,8<=<��*;.�,87<2-.;.-�
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