
��� �������
	����������� ����������������������� ����� ���!�
���"����# $������� �%�& '(���������)�!����*,+-���/.������������

'(��# 0�1��32

465�7�8:9/;�<�8>=3?@>A�BDCFEHGJI 8:K�LNM�O6L I LNPQK�LNMSR CUTWV M @ 9/XY8:9D=NZ ID@ R C [
\ @]A ?8 IY^_@]A�` ZaMcb:8 R C d 46MeZcLNfSLS9); @ MaZ A 8$g CUh

i�jlknmporqrsutvo
wex�kny{z|kn}�w{~Sz|���Dw6���n}rxN��z|k�������n~N�
��� s�o�����tvo�wax�kny�z|k�}vw�~Sz|�%�Dw6����}�x���z|kD������n~N�
� � sn��tvo�wax�kny�z|k�}vw�~Sz|�%�Dw6����~Sz�y������
��� �J��w���k6�Dw�s�~p ¡w{~S�¢w�y��£ k6�Dw�m�� � zcw{}vk � �
¤ ~��¦¥nw�y � ����kD�§�¡w�jl� � q�~��Dw �
q�¥���¨����F�¢��©ªw�«�y�w �
¬ �w{y����Dk$t�Sw�~�w¯®��Sw{�°k

±§²>³�´�µ�¶�·�´

¸�¹�º�»�º�¼�ºJ½¿¾�ÀSÁ�ºJÂ¡Ã$¾�Ä�ÅÆÂDÃ�º�Ç�È¯ÉnÃ�ºJ»ÊÉ�Ë�Ã�¾�Á�ÉnÃÌÅ°¾�ÂÊÍ�ÎpÍÌÃ�ºJÁvÍ§ÄÏ¾�È6Ð{¾�ÂDÃÌÅÆÂ¡Ë�¾�ËSÍ$ÀSÈÌ¾p»SË�Ð{ÃÌÅ°¾�Â
ÀS½ÆÉ�ÂDÃÌÍ
Å¿Í
É�¼�º�È¯Î)Ð{¾�Á�ÀS½¿ÅÆÐ�ÉnÃ�ºJ»YÀSÈÌ¾pÐ{ºJÍ¯Í�Ñ>ÒÓ¼�ÉnÈ¯Å¿º�ÃcÎ/¾�Ä�Ä�É�Ð{Ã�¾�È¯Í�Á
Ë�Í�Ã
Ô�º�ÃÌÉnÕ�ºJÂÖÅ¿Â¡Ã�¾�É�Ð�×
Ð{¾�Ë�Â¡Ã�ØlÍÌË�Ð�¹�É�ÍÙÃÌ¹�ºJÅ°È�»�Å�Ú�º�ÈÌºJÂ¡Ã�Ð{¾�Á�À�¾�Â�ºJÂ¡ÃÌÍvÛ¦º�ÑUÇ�Ñ°ØªÜÝÈÌ¾p»SË�Ð{ÃÌÅ°¾�ÂWÞrÂ�Å¿ÃÌÍ�Ð{¾�Â¡Ã�ÈÌ¾�½�Í�Î�Í�Ã�ºJÁvÍJØ
Üß½¿É�Â�Â�Å¿Â�ÇvÍ�ÎpÍÌÃ�ºJÁvÍ�Ø�à>ÅÆÂ�É�Â�Ð�Å¿É�½lÍÌÎpÍ�Ã�ºJÁ�Í�ØNº�ÃÌÐnÑFá�Ø�ÃÌ¹�º
Å¿Â¡Ã�º�È¯É�Ð{ÃÌÅ°¾�Â�É�Á�¾�Â�Ç$ÃÌ¹�ºJÁHØ�É�Â�»�ÃÌ¹�ºJÅ°È
»�Å°Ú�º�ÈÌºJÂ¡ÃvÔ�ºJ¹�É�¼pÅ°¾�Ë�È�Û�Ð{¾�ÂDÃÌÅ¿ÂpË�¾�Ë�Í$¾�È$»SÅ¿ÍÌÐ{ÈÌº�Ã�ºâá�Ñßã�¾�ÈÌº�¾â¼�º�ÈJØ�ÃÌ¹�º�»�Å°ä$Ð�Ë�½°ÃcÎ"¾�ÄÙÃÌ¹�Å¿Í�ÀSÈÌ¾n×
Ð{ºJÍÌÍrÅ¿Í�Å¿ÂSÐ{ÈÌºJÉ�Í�ºJ»HÔpÎ6ÃÌ¹�ºuÄ�É�Ð{Ã�ÃÌ¹�ÉnÃrºJÉ�Ð¯¹WÐ{¾�Á�À�¾�Â�ºJÂDÃrÐ�É�Â%Ô�º�¼pÅ¿º�åßºJ»�Å¿ÂHÉv»�Å�Ú�º�ÈÌºJÂ¡Ã�å�ÉJÎ
»�º�À�ºJÂ�»SÅ¿Â�Ç
¾�ÂHÃÌ¹�ºuÕ�Å¿Â�»§¾�Ä�»�ºJÐ�Å¿ÍÌÅ¿¾�Â�Í�Ã�¾vÔ�º�ÁvÉ�»�º�ØSÉ�Â�»�Å°ÃÌÍ�Í�À�ºJÐ�Å°æSÐ�Ô�ºJ¹�É�¼pÅ°¾�Ë�ÈJÑ
ã�¾�»�ºJ½¿Å¿Â�Ç�Ð{¾�Â¡ÃÌÅ¿ÂpË�¾�Ë�ÍçÀ�È¯¾p»�ËSÐ{ÃÌÅ°¾�ÂÙÐ{¾�Á�ÀS½°º{è�ºJÍlÉ�ÍªÉ�Ð{¾�ÁvÀ�¾�Í¯Å°ÃÌÅ°¾�ÂÙ¾�Ä�Ð{¾�Á�À�¾�Â�ºJÂ¡ÃÌÍ�ØJå�¹�º�È¯º�Ø
Å¿Â�ÃÌË�È¯ÂçØSºJÉ�Ð¯¹�Ð{¾�Á�À�¾�Â�ºJÂ¡Ã�ÁvÉ�Î�É�½¿Í�¾$Ô�º�É$Ð{¾�ÁvÀ�¾�Í¯Å°Ã�º�ØNÉnÀ�À�ºJÉnÈ¯Í�Ã�¾$Ô�º3ÃÌ¹�º3ÍÌÅÆÁ�ÀS½°ºJÍ�Ã�É�ÂS»
ÍÌÉnÄ¦ºJÍ�Ã�å�ÉJÎ6Ã�¾�»�º�¼�ºJ½°¾�À�Å¿Â¡Ã�º�Ç�È¯ÉnÃ�ºJ»�É�Ë�Ã�¾�ÁvÉnÃÌÅ°¾�Â�ÍÌÎpÍ�Ã�ºJÁ�Í�Ñ�éeÂ%¾�È¯»�º�È�Ã�¾vÀSÈÌ¾�¼�Å¿»�ºÙÃÌ¹�ºuÁ�¾�ÍÌÃ
¼�º�È¯Í¯ÉnÃÌÅ¿½°º§åêÉ�Î)Ã�¾�»�º�¼�ºJ½°¾�À!ÃÌ¹�Å¿Í�ÕpÅ¿ÂS»/¾�Ä�Í�Î�Í�Ã�ºJÁHØ>ÃÌ¹�Å¿Í3åê¾�ÈÌÕ/À�ÈÌ¾�À�¾�Í�ºJÍ
ÉWÂ�º�å&ÉnÀSÀ�ÈÌ¾�É�Ð¯¹
Ä¦¾�ÈÝ»�ºJÍÌÅ¿Ç�Â�Å¿Â�ÇÙÉ�Â�»�ÔSË�ÅÆ½¿»�Å¿Â�Ç�ÃÌ¹�ºJÁHØ�å�¹�º�ÈÌº�À�ÈÌ¾�Ð{ºJÍÌÍ�Ô�ºJ¹�ÉJ¼�Å°¾�Ë�È�Øâ¾�À�º�È¯ÉnÃÌÅ°¾�Â�Ð{¾�Â�»�Å°ÃÌÅ°¾�ÂSÍ>É�ÂS»
ºJëpË�Å°ÀSÁvºJÂDÃ�Ð{¾�Â�»�Å¿ÃÌÅ°¾�Â�Í�ÉnÈÌº�ÅÆÂDÃ�º�Ç�È¯ÉnÃ�ºJ»�Å¿Â¡Ã�¾�É�¹�Å°º�È¯ÉnÈ�Ð¯¹�Å¿Ð�É�½çÉ�Ë�Ã�¾�ÁvÉnÃÌÅ°¾�Â�ÉnÈ�Ð¯¹�Å°Ã�ºJÐ{ÃÌË�ÈÌº�Ñ

ì w��víÝ�ny�� �{î�ï Å°º�È¯ÉnÈ�Ð¯¹�Å¿Ð�É�½çÒ�Ë�Ã�¾�ÁvÉnÃÌÅ¿¾�ÂWðpÎ�Í�Ã�ºJÁvÍ�Ø�ÜÝÈÌ¾�Ð{ºJÍÌÍ�Ò�Ë�Ã�¾�ÁvÉnÃÌÅ°¾�ÂçØ�ñ�Ô�ò�ºJÐ{Ã
ñ�È�Å°ºJÂDÃ�ºJ»WðpÎpÍÌÃ�ºJÁvÍ�Ø�óÝÂ¡Ã�º�ÈÌÀ�È�Å¿Í�º�Ò�È�Ð¯¹�Å°Ã�ºJÐ{ÃÌË�ÈÌº3ã�¾p»�ºJ½ÆÍ�Ø�óÝÂ¡Ã�º�ÈÌÀ�È¯ÅÆÍ�ºÙéeÂ¡Ã�º�Ç�È¯ÉnÃÌÅ°¾�Â

ôÝõ�ö�÷�õ¯ø¿ù�ú]û�ü�ý�þ�ø|ú�úcö�ÿ�ú������Æû�ö��âø¦ö�õ�ô�õ�ö�÷�õ�ø¿ùNú �
	��uö
��ö�þ6ý�ö�õ�������



� ������������������ ��!�

"�#%$�&'$)(+*-,.&/$�,�0�12$�$�354768&:9;#2$<(+1=9;$�>8&;,?0@,�AB9;68CD,?9;(E681F6�4G,IHJ681=9;(E1KA%68A%*MLN&'6B3%A2O�9;(E681
HJ68CQP%0+$SRUTVHWLXH�YZ9/65(+CQP%&/6�[8$.P�$�&'4768&'C.,�12O�$\,�1%3]9/6^>8(E[�$.4�,�*'9Q,?1%3_,�3%$�`aA%,?9;$\&/$Sb
*/P!681%*'$�*D9/6^C.,�&'c�$
9D&'$�`KA%(E&/$�CQ$�1=9/*�de"�#%$F(+1=9;$�>8&;,�0W,�A29;6�C.,?9/(+681f6?4g9/#%$�*'$hO�68CDP20+$
R
P%0i,?1K9/*�$
RB#%(Ej%(E9/*kCD,�1=lm32(EnQO�A%0o9;(E$�*W3%A2$p9/6D,)3%(o[8$�&/*/$q1KA%C<j!$�&:6�4�4�,�O
9;68&'*W9;#r,?9k1%$�$�3
9;6sj!$q9;,�c�$�1t(E1K9/6s,�O�O�68A%1=9ud!v@R2,�CQP%0+$�*�6�4@9/#%$�*'$q4�,?O�9;6�&/*k,�&/$?w
Tyx�Ym"�#%$^O�68CQP%0+$SRB(E9zl{6�4pCD6a3%$�0E(+1%>|P%&/6a3%A%O
9;(E681}P%&/6aO�$�*/*'$�*~T�P%#=la*/(EOu,�0�CQ6a3%$�0E(+1%>KY

� (E9;#2(+1m9;#2$�LN&'6B3%A2O�9;(E681h�g1%(o9;*pTVLe�k*�Y
�
TV�8Ym"�#%$�(E1=9;$�&'&/$�0i,?9/(+681I,?CD6812>sLG�k*��
T��=Ym"�#%$.A%*'$.6�4J3%(E��$�&'$�1=9Z,�A29;6�C.,?9/(+68159/$�O�#%1%6�0+68>8(E$�*pjr,�*'$�3~6�1|9;#2$.*/P!$�O�(E�rOQP%&'6?b

O�$�*'*/(E1%>D&'$�`KA%(E&/$�CQ$�1=9/*g6�4�9;#2$�Le�k*��
T7�KYm"�#%$�>�$�68>8&/,�P%#%(EOu,�0�3%(+*�9;&'(+j%A29/(+681I6?4�9/#%$qP%&/6a3%A%O
9;(+6�1FP2&/6aO�$�*'*��!,�1%3
TV�8Ym"�#%$sO�#r,�1%>8$�*�6?4X&/, � CD,?9;$�&/(i,?0+*ZT�(+12P%A29;*;YM,�1%3^P%&/6aO�$�*/*'$�*p68P�$�&;,?9/(+681%,�0@O�681%3%(�b

9;(+6�1%*pT�(E1247&;,�*�9;&'A%O�9/A%&/$?�%4�,�A%0E9/*��24�,?(+0+A2&/$�*��2$
9;O�d�Y
d
"�#%$�1%$�$�3}6�4p,?1�(+1=9;$�>8&;,�9;$�3�[a(+$ � 6�4M,�1�$�1=9/$�&/P2&/(+*'$�(+*., � $�0+0�bzcK1%6 � 1},�*'P�$�O�9.(+1
,�A29/68C.,�9;(+6�1�d%�z1�68&'3%$�&k9;6DC.,�(E1=9�,�(E1\9/#%$�(E&gCD,�&'c�$�9/*��!$�1=9;$�&/P%&'(+*'$�*�C<A2*'9�$�1%*/A2&/$Z4�,�*�9
&/$�*/P!681%*/$�*�9;6g(+1=9;$�&/1r,�0a,�123<$
Ra9;$�&/1r,?02O�#r,�12>8$�*�d��-1�$�1=9;$�&/P%&'(+*'$WC<A%*�9�j!$p�7�}�
���
�r�a,�1%3
� ���z�r���2�
�¡ ��
d!�¢9gC<A%*�9�$�1%*/A%&'$F£
�
�V�z� �)¤�¥2¦�§ �¡��¨�� � ��© ¥ �
�¡�g,�1%35,?O�O�6�CDP%0E(+*'#h9;#2$Q�z�r���
� ªW�
�«���/©��<�y¬q�¡r�)� ¥ �
�z��®.� � �q¯°x�±Vd
²�$�*'P%(E9/$W9;#%$W4�,�O
9N9;#r,�9N9;#%$k,�A29/68CD,?9;(E681ZP%&'6BO�$�*'*X3%$�P�$�1%3%*e681)9;#2$kO�#%,�&;,�O
9;$�&/(+*�9;(EO�*N6�4
,�Pr,�&�9;(+O�A%0i,?&�$�1K9/$�&'P%&/(E*/$��=(o9;*�1%$�O�$�*/*'(E9zls(E*@O�6�CDCQ681Z4768&�,�0+0K9zlaP�$�*N6�4!$�1=9;$�&/P%&'(+*/$�*�d=�gABb
9;68CD,?9/(+681<(E*�A%*'Ar,�0+0olZO�0i,�*'*/(o�r$�3sjr,�*'$�3Q681)9;#%$W9zlaP!$:6�4«$�1=9;$�&'P%&/(E*/$:(+1=9/6�9;#%$W47680E0+6 � (+12>
Ou,?9/$�>86�&/(+$�*M68&�O�0i,�*'*/$�*�w³,�A29/68C.,�9;(+6�1t4768&�CD,�1KA24�,�O
9;A%&'(+1%>I*�lB*�9;$�CD*���,?A29;68CD,?9/(+681F4768&
jr,?9/O�#h*�lB*�9;$�CD*g,�1%3h,�A29/68C.,�9;(+6�1.4768&kHWLGHJ*�d
"�#%$k(+1=9;$�>8&;,?9/(+681)6?4�9/#%$-,?A29;68CD,?9/(+681Z476�&NC.,�1KA24�,?O�9;A2&/(+12>p*�la*'9;$�CD*G#r,�*ej!$�$�1 � (+32$�0El
*'9/A%3%(+$�3Z(E1q9/#%$G0+(E9/$�&/,?9;A%&'$e,�*�HJ68CQP%A29;$�&³�z1K9/$�>8&/,?9;$�3)´t,?1aAB4�,�O�9/A%&/(E1%>)TVHJ��´�Y
d�"�#%(E*�(E*
, � $�0+0�bz$�*�9�,�j20+(+*'#%$�3�,�&/$�,.4768& � #%(EO�#µ*'$�[�$�&;,?0NCD6a3%$�0E*-#r,u[�$)j�$�$�1^3%$�[�$�0E68P�$�3^3%A%&/(E1%>
9;#%$50+,�*'9.3%$�O�,�3%$?d�v@R%,?CDP%0E$�*m6?4p9/#%$�*'$^CD6a3%$�0E*m,�&'$t9;#2$^HJ��´�¶q·B�¸,�P%P%&'6=,�O�#¹¯º��»
¼ ±V�%9;#%$Z½p¾:�-�JCD6a3%$�0N¯À¿�±�,�123F9/#%$ZLe�g¾g²M�gv}ve1=9/$�&/P2&/(+*'$<¾:$�47$�&/$�12O�$Z�g&/O�#%(o9;$�O�9;A2&/$
TVLeve¾k��Ye¯ºÁ?±Vd��-1Z,�P%P%&'6=,�O�#q9;6g,�O�#%(E$�[8$e9;#2$G(E1=9;$�>�&;,?9/(+681q(+1qP%&'6BO�$�*'*�(E1%3%A%*�9;&/(E$�*³Ou,?0+0+$�3
HJ68CQP%A29;$�&g�z1=9/$�>8&/,?9;$�3^Le&'6BO�$�*'*/(+12>5T�HJ�yLGYg(E*:>8(E[�$�1�(E1]¯ÃÂ?±@,�1%3t(E*gj%,�*/$�3�681h9/#%$pÄgb

Å ¸�¹�Å¿Í�ÈÌºJÍÌºJÉnÈ¯Ð¯¹ Å¿Í æSÂ�É�Â�Ð�ÅÆÉ�½¿½°Î_ÍÌË�À�À�¾�ÈÌÃ�ºJ» ÔpÎ2Æ§¸�¹�º_Ç�ºJÂ�º�ÈJË�ºJ½¿É�ÂÊÉ�ºJÍ�ºJÉnÈ¯Ð¯¹ÌËê¾�ËSÂ�×
Ð�Å¿½WË�ñWÍrézË�ée¸ É�Â�»�ÃÌ¹�ºWÞ�Â�Å°¼�º�È¯Í¯Å°ÃcÎ|Ëê¾�ËSÂ�Ð�Å¿½3Û7ËNÎ�Ë ï ¸�×cÞJÏªÒ�á�ÑeËê¾�ÂDÃÌÉ�Ð{ÃHÁvÉ�ÅÆÂ É�Ë�ÃÌ¹�¾�È
ÉnÃ�Æ�ÞJÏªÒ3ØêÒr¼NÑ�¸>Ë�½¿Å°¾)à�º�Ô�ÈÌºJÍ�Ø�à�É�ÐnÑ�»�ºWéeÂ�Ç�ºJÂ�Å°º�È
ÐÑ É�Øêã]Ðº�È¯Å¿»SÉ�Ø@Ç�ºJÂ�º�ÈJË�ºJ½¿É�Ñ�º{×cÁvÉ�Å¿½¡ÆßºJÐ¯¹�É�×
Ð{¾�ÂBÒ�Å¿Â�Ç�Ñ Ë�½¿É�ÑU¼�º
Ó Å¿Ô�Ð
Ò�Å¿Â�Ç�Ñ Ë�½¿É�ÑU¼�º
Ô Ä�Â�ÉnÈ¯Ð�ÅÆÍ�¾?ÒÙÅ¿Â�Ç�Ñ ËS½¿É�ÑU¼�ºÕ ò�¾�Â�É�Í'Ò�Å¿Â�Ç�Ñ Ë�½¿É�ÑU¼�º
Ö ºJÐ{¾�½ÆÅ¿Â�É�ÒÙÅ¿Â�Ç�Ñ Ë�½¿É�ÑU¼�º

�



´h6a3%$�0K3%$
[8$�0E68P!$�3�476�&@HJ��´×¯�xuØ?±�d�¶�A%&�,�P2P%&/6=,?O�#Z(+*�O�681=9;(E1aA268A%*�P%&/6a3%A%O
9;(+6�1�P%&'6BO�$�*'*�b
68&/(E$�1=9;$�3�d@�¢9sj!68&'&/6 � *s,�1%3_,�3%,�P29;*)*'$�[�$�&;,?0WO�6812O�$�PB9;*)47&/68CÙLeve¾k�¸¯ÃÁ?±V�NHJ��´�¶q·B�
¯À�a���?±J,�1%3_Le¾�¶q·B�Ú¯�x8x�±�� � #%(+O�#_,?&/$.CD,�(E1%0El532$�[86?9;$�3f9/6�C.,?1aAB4�,�O�9/A%&/(E1%>t*�lB*�9;$�CD*
,�1%3<A2*/$�*e,g1%$ � P!$�&/*'P�$�O�9/(E[8$X9;6�A%123%$�&'*'9�,?1%3s,�1%3)CQ6B32$�0=9;#%$X$�1=9;$�&/P%&'(+*'$:,�*�, � #2680+$?d

�z1Û9;#2(+*.P%,�P�$�&�� � $�,�P%P%0olf9;#%$^HJ�yLÌ,�P2P%&/6=,?O�#�9;6fHWLGHJ*Ij=l�>8$�12$�&;,?0+(+Ü�(+1%>^9;#2$hÄ
´h6a3%$�0VdKHWLGHJ*JOu,?1Dj!$W[a(+$ � $�3.,�*G,p*'$�9G6�4«Le�g*e9;#r,?9e*'#r,�&'$�*G&/$�*'68A%&'O�$�*�T�$?dÀ>%do�=$�12$�&/>?l
,�1%3)&/, � CD,?9;$�&/(i,?0+*�YSd�Le�g*NOu,?1)P%&/6a3%A%O�$W9;#%$W*/,�CQ$W68A29/P%A29kT7(�dº$�do��P%&'6B3%A2O�9SY�,�*�*/#26 � 1
(+1m�r>�A%&/$<x�d�,2dB"�#%$�lmOu,�1\,�0E*/6)j!$�0+(E1%c�$�3I(+1m6�&/3%$�&W9;6)P!$�&'476�&/CÝ,<CD68&'$-O�68CDP20+(+O�,?9;$�3
P%&/6aO�$�*/*���,�*<*'#%6 � 1f(+1µ�r>8A%&'$�x8dºj�d�"�#2$m*/$�O�681%3fP2&/6a3%A%O�9/(+681~*'9;&'A%O�9/A%&/$.&/$�P2&/$�*'$�1=9;*
,hO�68CDP20+$
R5*'la*'9/$�C ¯ºÂ?±Vd³"�#%$�1«�@,FO�68CQP%0+$SRµ*'la*'9/$�CÞ4768&qO�681=9/(+1KA%68A%*�P%&/6a3%A%O
9;(E681|(E*
O�68CQP!68*/$�3ß6�4Z*/$
[8$�&/,�0p*/$�CQ(obz,�A29/681%68CQ68A%*m*'A%j%*�lB*�9;$�CD*�� � #%(EO�#à9/&;,�1%*�4768&/C (E1%P%A29/*
(+1=9;6I(E1=9;$�&'CD$�3%(i,�9;$Z6�&��r1r,�0�6�A29;P%AB9;*QT�(VdÀ$?dE��P%&/6a3%A%O
9;*;Y
d��-1µ,�AB9;681%6�CD68A2*�*'la*'9/$�Cá(E*
3%$��%1%$�3h#%$�&'$�,?*k(E1I9;#%$q�-1=9/*;,�cK(+0E*JbXL@,�*'*/(E1%6 � 68&'cµ¯�x���±

HJ0i,�*'*/(EOu,�0k$
R2,�CQP%0+$�*.6�4�HWLGHJ*\,�&'$t68(E0-,?1%3�>=,�*DP%&/6a3%A%O
9;(E681�*'la*�9;$�CQ*��J&/$��%1%$�&'(+$�*��
P�$
9;&'6BO�#%$�CD(EOu,�0GP%0+,�1=9;*���$�1%$�&/>�l~>8$�12$�&;,�9;(+6�1f*'la*'9/$�CQ*s,�1%3f*/6�CD$m32(+*'9/&/(Ej%A29;(E681~*�la*�b
9;$�CD*ZT�$?dÀ>%dâ$�0+$�O
9;&'(+Ou,?0��r>=,�*g,�1%3 � ,�9;$�&;Y
d�ãr68&:68(+0³,�123t>=,�*kP%&'6B3%A2O�9;(E681t*�la*'9;$�CD*��!9/#%$
P%&/6aO�$�*/*W*�9�,�&�9;* � (o9;#.9/#%$�68(E0â$
Ra9;&/,�O�9/(+681��B,�1%3D9;#%$�&/$M,�&'$-*'P�$�O�(i,?0+(+Ü�$�3ILe�k*J9;#r,�9W>8$�1Bb
$�&/,?9;$<(E1=9;$�&'CD$�3%(i,�9;$ZP2&/6a3%A%O�9/*���*'A%O�#|,�*�O�&'A%3%$)68(E0@,?1%35>=,�*�*'$�Pr,?&;,?9/(+681�� � #%(+O�#µ,�&'$
(+1%P2A29;*�9/6F6?9;#%$�&MP%&/6aO�$�*/*/$�*�9/#r,?9M9;&'$u,?9M9/#%68*'$QP2&/6a3%A%O�9/*�4768&�47A%&�9;#%$�&pP2&/6aO�$�*'*/(E1%>\68&
4768&N�r1r,�0âA%*'$�*�d2·K9;&/A2O�9;A2&/$�*X6�4«9/#%(+*N9zlaP!$�,�&'$kO�,�0+0E$�3sO�6�CDP%0E$
RsP2&/6a3%A%O�9/(+681Q*'9/&/A%O
9;A%&'$�*
T�*'$�$q�r>8A%&'$Qx�dÀjâYSd

input

output

PU 1ä PU 2ä PU 3ä

output 1 output n

input 1 input m

PU 1ä PU 2ä

PU iä PU kä

(a)å (b)æ
à]Å°Ç�Ñ!çnÑ�ð�ÅÆÂ�Ç�½°º�Ü�ÈÌ¾�»�Ë�Ð{ÃÌÅ¿¾�ÂHð�Ã�È¯Ë�Ð{ÃÌË�ÈÌº�¼�Í�ÑBËê¾�ÁvÀS½°º{èHÜ�ÈÌ¾�»�Ë�Ð{ÃÌÅ°¾�Â%ðpÃ�È�Ë�Ð{ÃÌË�ÈÌº

"�#%(+*:Pr,?P�$�&k(E*�68&/>8,�1%(+Ü�$�3\(+1\*'(oR\*'$�O�9/(+6812*k(E1%O�0EA%3%(E1%><9;#%(E*�681%$?d«·a$�O�9/(+681h�)3%$�*'O�&'(+j!$�*
3%(E��$�&'$�1=9J,�P%P%&'6=,�O�#%$�*G4768&e$�1K9/$�&'P%&/(E*/$kCD6a3%$�0E(+1%>2d��z1Q*/$�O
9;(E681m�2� � $k3%$�*'O�&/(Ej�$g,�1Q(+1=9;$Sb
>8&;,�9;(+6�1tCQ6B3%$�0�476�&gO�681=9;(+1KA%6�A%*�P%&'6B3%A2O�9;(E681�O�68CDP20+$
RB$�*�d«�z15*'$�O
9;(+6�1��m(+*gP%&/6�P�68*'$�3
,�1~(E1=9;$�>�&;,?9/(+681|,�&/O�#2(E9;$�O�9/A%&/$?d��g1f,�P%P%0E(+O�,?9;(E681^6�4J9/#%$.(E1K9/$�>8&/,?9;(E681µCD6a3%$�0G,�123~(E9/*
,�&/O�#2(E9;$�O�9/A%&/$:9;6q9;#%$k,�AB9;68CD,?9;(E681)6�4�,p*'C.,�0E0 � ,?9;$�&G9/&/$u,�9;CQ$�1=9G*'la*'9/$�CÌ(+*e3%$�*/O�&'(+j!$�3
(+1\*/$�O�9/(+681t�Bdrã@(E1r,�0E0ElQ*/68CQ$MO�6�1%O�0EA%*/(E681%*k,�&/$M>�(E[8$�1h(E1\*/$�O
9;(E681 ¼

�



è éM�!��êK��ë��� Vì�êtíî���³êaïV ���ð~ñmë�ë����âòr�?ó³êaì

�z1t9;#2(+*-*'$�O
9;(+6�1��«,Q3%$�*'O�&'(+P29/(+681�6?4�9;#%&'$�$<32(E��$�&/$�1=9�CQ6B3%$�0+(E1%>Q,�P%P%&'6=,�O�#%$�*�68&g[a(E$ � *
9;#r,�9Q,�&/$IA%*'$�3_9;6^CQ6B3%$�0W,�1_$�1K9/$�&'P%&/(E*/$\(+*<P2&/$�*'$�1=9;$�3�dG"�#%$I�r&/*�9s681%$I3%$�,�0+* � (o9;#
68&/>8,�1%(+Ü�,?9;(E681r,�0�,�*/P!$�O
9;*�ô!9;#%$Z*/$�O�681%3�[a(+$ � CD6a3%$�0+*�9;#%$Z$�1=9;$�&/P%&'(+*/$�A%*/(E1%>.9/#%$Z&'$�0i,�b
9;(E681%*/#2(+P%*M,?CD6812>m(E9/*�O�68CQP!681%$�1=9/*�ô�,�123�9;#%$<9/#%(+&'35681%$)(+*-jr,�*/$�3^681�9;#%$)(E124768&'C.,�b
9;(E681hõr6 � *�d«�z1�9;#2(+* � 68&'c!� � $ZP%&/68P!68*'$<,�1�$�1=9;$�&'P%&/(E*/$<CQ6a3%$�0³9;#r,�9M,�0E*/6.(E1%O�0EA%3%$�*�,
3%$�O�(+*'(+681Bb¢C.,?ca(E1%>)*/O�#2$�CD,2dâ"�#%$�&'$�9;#2&/$�$?�â3%(E��$�&'$�1=9:[B(E$ � * � (+0E0�j�$pCQ$�&/>�$�3F(+1F68&/3%$�&
9;6M68jB9�,�(E1s,�1)(+1=9;$�>8&;,�9;$�3sCQ6B32$�0B9/#r,?9N&'$�P%&'$�*'$�1=9;*e9;#%$�$�1=9;$�&'P%&/(E*/$�47&/6�Cö,MCQ68&/$WO�68C)b
P%&/$�#%$�12*/(E[�$�P!$�&'*/P!$�O
9;(E[�$p9/#r,?9k(+12O�0+A23%$�*W9/#%$ � ,ul\$�1=9/$�&/P2&/(+*'$�32$�O�(E*/(E681%*:,�&'$pCD,�3%$?d

÷aø¡ù ú r��û-��� �'¦�� ��a��� ¦�§!ü �=� � � ¦ ��

�-*M3%(E*/O�A%*/*'$�3µ(+1t9/#%$<(+1=9/&/6a3%A%O�9/(+681«�«,\HWLGHî(+*�O�68CDP!68*'$�356�4G*/$
[8$�&;,�0N,?A29;681268CD6�A%*
Le�g*�� � #%(+O�#s(+1=9/$�&/1%,�0+0olqO�681=9;&'680B9/#%$�(E&�6 � 1sj�$�#r,u[B(E68A%&�(E1<68&'3%$�&@9/6q,�O�O�68CQP%0+(E*/#�9/#%$�(E&
>86=,�0E*�da"�#%$ � #%680E$M*'la*'9/$�Cý,?O�#%(+$
[8$�*:(o9;*J>�6=,�0+*��2j=lI,?*/*/(E>81%(E1%><*/(ECDP20+$�&X>86=,�0E*X9/6)$u,�O�#
Le��d8�¢4�,MLe��#r,�*N*'$�[8$�&;,�0r*'A%j%*�lB*�9;$�CD*��K9/#%$�68P29/(+C<A2Cþ476�&@9;#r,�9eLe��(+*�$�*'9�,?j%0+(E*/#%$�3)(+1
9;#%$M*/,�CQ$�#%(+$�&;,�&'O�#%(+O�,�0 � ,ul8d%"�#2$�1��%9/#%$M68&/>8,�1%(+Ü�,?9;(E681r,�0!,�&'O�#%(E9/$�O
9;A%&'$�4768&J9;#2$qHWLGH
Ou,�1_j!$m*'9/&/A%O
9;A%&'$�3�(+1=9;650+,ul8$�&'*���*'(+CQ(+0+,�&M9;6�9;#2$\HJ��´ CQ6a3%$�0Vd�"�#2(+*s,�&'O�#%(E9/$�O�9/A%&/$?�
*/#%6 � 1h(+1I�r>8A%&'$��B�%O�6�CDP%&'(+*'$�*�4768A%&�0E$�[8$�0+*�w

Enterprise

P Cxÿ

PU PU PU

Equipment Equipment Equipment

P Cxÿ

à>Å¿Ç�Ñ��pÑS¸�¹�ºuóßÂDÃ�º�ÈÌÀSÈ¯Å¿Í�º�ñ�ÈÌÇ�É�ÂSÅ°ÈJÉnÃÌÅ°¾�Â�É�½lÒrÈ¯Ð�¹�Å°Ã�ºJÐ{ÃÌË�ÈÌº
Tyx�Y éM����êK��ë��� �ì�ê5ï7ê���êaï dr�W9-9/#%(+*k0+$
[8$�0V�r9;#%$s�
� �'¦ �z�������k� §o¦ �r�r�¡���-¬ ¥ �«�
�V�����m,�1%3h9/#%$

O�$�1=9/&;,�0E(+Ü�$�3tCD,�1r,�>�$�CQ$�1=9k6�4@9/#%$�$�1=9;$�&'P%&/(E*/$?� � #%(EO�#t3%$�O�(E3%$�*-,�j�6�A29:9;#%$pP�6�0+(ob
O�(+$�*N4768&Gã@(+1r,?1%O�$?���gA%CD,�1D¾k$�*/68A2&/O�$�*��2´t,�&'c�$�9/(+1%>2�K¾k$�*/$u,?&/O�#m,?1%3m²�$
[8$�0E68P%(E1%>

�



,�O�9/(E[a(E9/(+$�*��%,�&'$MP�$�&'4768&'CD$�3�d2"�#2$�*/$�,�O
9;(E[a(o9;(+$�*W3%$�,�0 � (E9/#I9;#%$M$�*'9�,?j%0+(E*/#%CQ$�1=9:6�4
0+681%>k9;$�&/C¹P%0i,�12*N,�1%3<$�1=9;$�&'P%&/(E*/$�P!680+(EO�(E$�*�d��z1)O�$�&'9;,�(+1ZOu,�*'$�*���*/68CQ$J68P!$�&/,?9;(E681r,�0
,�1%3F*/A%P%P!68&�9-,?O�9;(o[a(E9;(E$�*�,?&/$MO�$�1=9;&;,?0+(+Ü�$�3h,?9�9;#2$p$�1=9;$�&'P%&/(E*/$p#%$u,?3%`KAr,�&'9/$�&'*�d
"�#%$k$�1=9;$�&/P%&'(+*'$g0E$�[8$�0rO�6a68&/32(+1r,?9/$�*N9;#2$kP2&/6a3%A%O�9/(+681D,�O
9;(E[a(o9;(+$�*�P!$�&'476�&/CQ$�3D,?9

9;#%$sLN&/6a3%A%O
9;(E681µHJ68CQP%0+$SR�TVLGHGR%Y
d��z1^*'68CD$ZOu,�*'$�*���,mP%0+,�1=9M(+*q,ILN&'6B3%A2O�9;(E681
HJ68CDP20+$
R~,�123~9;#%$.,�*/*'6BO�(i,?9/(+681|6�4�CD,�1=lµP%0i,�1=9/*ZO�6�124768&/CQ*<,\9;68P!680E68>�l59;#%,?9
,�0+0E6 � *X9;6Q$�1%*'A%&/$p$�1=9;$�&/P%&'(+*'$��º*g>868,�0+*�d

TV�8Y
	 ������������ ��!������~ë�ï�ê��öï�ê��!êaï d�"�#%(+*)0E$�[8$�0�(+*)68&'(+$�1K9/$�3f9;6^O�6B68&'3%(+1%,?9;$.9/#%$
LG�k*�9;#r,?9³j!$�0E681%>�9;6k,�P%&'6B3%A2O�9;(E681qO�68CQP%0E$
RQT�LGHGRrYS� � (E9/#q9/#%$eP%A%&'P�68*'$e6�426�P29;(�b
CD(EÜ�(+12>�9;#%$:&/$�*/68A2&/O�$�*J,?1%3D*'O�#%$�32A%0+(E1%>p9/#%$k68P�$�&;,?9/(+6812*�d=LN&/6a3%A%O
9;(E681DHJ68CDP20+$
R
´t,�1r,�>�$�CQ$�1=9�$�*'9�,?j%0+(E*/#%$�*�P%&/6a3%A%O
9;(E681Z`KAr,�1=9/(E9;(E$�*��?*'$�1%3%*NP!68*�9;(+12>-68&'3%$�&'*���P!$�&yb
4768&/CQ*Z,?O�O�6�A%1=9;(+12>t47A%1%O
9;(+6�1%*Z,?1%3]$�*�9�,�j20+(+*'#%$�*�C.,�9;$�&'(i,�0N&'$�`KA%(E&/$�CQ$�1=9/*�d�LN&'6?b
O�$�*'*\*/(+CZA%0i,?9/68&/*D4768&mP!$�&'476�&/CD,�1%O�$5$
[?,�0+Ar,�9;(+6�1},�1%3UP!$�&/*'681%1%$�0�9;&/,�(+1%(E1%>f,�&'$
1%$�$�3%$�3f9;6t68P�$�&;,?9/$mLe�g*�d�"�6�Ou,�&'&'l|68A29�9;#%$�*/$I,�O
9;(o[B(o9;(E$�*��³P%&'6BO�$�*'*<[�,?&/(i,?j%0+$�*
68j29�,?(+1%$�3q47&'68C Le�k*�C<A2*'9�j�$e,?P%P%&/6�P%&/(+,?9;$�0El�*�9;68&'$�3�d���LGHGRpCD,�l-#r,u[8$G*/$
[8$�&/,�0
LG�k*�� � #%(+O�#hOu,�1hP%&/6a3%A%O�$p9/#%$p*;,�CQ$M9zlBP!$Z6?4�P%&'6B3%A2O�9g68&�4768&/Cý,sP%&'6B3%A2O�9;(E681
0+(+12$�d��z1K9/$�&'CD$�3%(i,�&�l),�123<�r1r,�0%*�9;6aO�cK(+1%>M*�lB*�9;$�CD*G,�&'$�Pr,�&'9�6�4â9;#%$:LGHGRQ,�123)Ou,�1
j�$sO�6�1%*/(E3%$�&'$�3|,�*pLG�k*�d�´t,�(E1=9;$�1%,�1%O�$Q,�O
9;(o[B(o9;(E$�*q,�&'$)C.,�1%,�>8$�3µ,?9q9/#%(+*M0E$�[8$�0
6�4�9/#%$q$�1=9;$�&/P%&'(+*'$�d

T��=Y
	 ������������ ��!���\�� 7�pï7ê���êaï d8�W9G9;#%(E*G0E$�[�$�0��aLe�g*GP!$�&'476�&/CÊ9;#2$kP2&/6a3%A%O�9/(+681QP%&'6?b
O�$�*'*�6�4N6�1%$�cK(E1%3�6�4@P%&/6a3%A%O
9M,?9k9;#%$�*;,�CQ$q9;(+CQ$�dr� Le�¹9/#r,?9gP�$�&'4768&'CD*kj�6?9;#
O�681=9;&'680�,?1%3}&/$�>8A%0i,�9;(+6�1{47A%1%O
9;(E681%*I,�123��8cK1%6 � *��_#%6 � 9;6f,�O�#2(+$�[�$5(E9/*.P%&'6?b
3%A%O�9/(+681f>�6=,�0+*Z,�1%3]9/#%$I*'9;,?9;$I6�4k(o9;*ZP2&/6a3%A%O�9/(+681«�@CD,�l|j!$m(+1=9;$�&/P%&'$�9/$�3�,�*s,
*/$�CQ(obz,�A29/681%68CQ68A%*eA%1%(o9udBLe�g*�CD,�lQj!$-O�68CDP!68*'$�3I6�4³6812$�68&JCQ68&'$g$�`aA2(+P%CQ$�1=9
A%1%(E9/*�� � #2(+O�#tP!$�&�4768&/C 9;#%$M9/&;,�1%*�4768&/CD,?9/(+681IP%&'6BO�$�*'*/$�*�d
"�#%$�*/$�9/&;,�12*'4768&'C.,?9/(+681\P%&'6BO�$�*'*/$�*-Ou,�1hj�$pP%#=la*/(+O�,�0�,�1%3��?6�&gO�#%$�CD(EOu,�0Vdr"�#%$

$�`KA%(+P2CD$�1K9:CD,ul.#%,�[�$qO�681=9;&'680«*�9�,?9/(+6812*J9;#r,�9:P�$�&'4768&'CÝO�681=9;&/6�0�,�O�9/(+6812*W(+1.9/#%$
P%#=lB*'(+O�,�0«P%&'6BO�$�*'*�drLe�g*JC<A%*'9JcK1%6 � ,�j!68A29G9;#2$�(+&X(+1=9;$�&/1r,?0�O�,�Pr,�j%(E0+(o9;(+$�*��=*�9�,?9/$�*
,�1%3]&'$�*'9/&/(EO�9;(E681%*�d�"�#%$mLXHGR]C.,ul|,�0E(+>81^9;#%$.Le�g*<(E1]*/A%O�#_, � ,ul~9/#r,?9�9;#%$
l
P�$�&'4768&'C 3%(o�«$�&/$�1=9\P%&'6B32A%O�9/(+681UP%&'6BO�$�*/*'$�*F68&mO�#r,?1%>8$59;#%$^P%&'6B32A%O�9/(+681}0E$�[8$�0
jr,�*/$�3hA2P�681F$�1=9/$�&/P2&/(+*'$�&'$�`KA%(E&/$�CQ$�1=9/*k6�&W9;#%$q(+1=9/$�&/1%,�0�*'9;,?9;$q6�4�9;#%$pLe�g*�d

T7�KY é����� �ë�~êa���Dï�ê��!êaï dr"�#2$�P%&'6B32A%O�9/(+681F(+1247&/,�*'9/&/A%O
9;A%&'$Z,?* � $�0E0³,�*k9/#%$p3%$�[a(+O�$�*
� #%$�&'$|P%&'6BO�$�*'*/$�*F9�,�c?$^P%0i,�O�$^,�1%3U9;#%$^1%$�O�$�*/*;,?&'là(+1%*�9;&'A%CD$�1=9�,?9/(+681}9;6_0E(+1%c
A%P59;#%$sCQ$u,�*'A%&/$�CD$�1K9p,?1%3|&'$�>8A20i,?9/(+681�6?4G9/#%$sP%&/6aO�$�*/*'$�*�,�&/$)0E6BO�,?9;$�3^,?9M9;#%(E*
0+$�[�$�0Vd�"�#%$�&/$),?&/$),�0E*/6%�âO�681=9;&/6�0�3%$
[a(+O�$�*q,�1%3�12$�9 � 68&/cK*M9;#r,�9M,�&'$Z(+1hO�#r,�&'>8$<6�4
O�681=9;&'680+0E(+1%>�9/#%$:P%&/6aO�$�*/*J,�1%3Q68j29�,?(+1%(E1%>MP�$�&'4768&'C.,?1%O�$:(+1B4768&/CD,?9;(E681),�j!68A29N9/#%$
(+1247&/,�*'9/&/A%O
9;A%&'$�dBHJ681=9;&'680â3%$�[a(+O�$�*XP�$�&'4768&'CÊ&/$�>8A%0i,�9;68&�ls,�1%3D*/$�`KA%$�1=9;(i,?0!O�681=9;&'680
,�O�9/(+681%*W476�&W9;#%$qP%&'6BO�$�*/*'$�*�d

"�#%$sLe�Ê(+*-9/#%$<O�$�1=9;&/,�0@9;&/,�1%*�4768&/CD,?9;(E681tA21%(E9M6?4G9/#%$<68&'>=,�1%(EÜu,?9/(+681%,�0�,�&/O�#%(o9;$�O�9;A2&/$
6�4G,\HWLGHî,�1%35CD,�lt,�0E*/6.j!$<(E1K9/$�&'P%&/$
9;$�3^,?*�O�68CQP!68*/$�356�4e*/$
[8$�&/,�0eLe�g*�d��J6�9/#^,�1
$�1=9;$�&/P%&'(+*'$Z,�123h,QLGHGR\Ou,?1t,�0E*/6sj!$p*'$�$�1�,�*:Le�g*�d

"�#%$Z¶Mj��'$�O�9M´h6a3%$�0�9;#%,?9k&/$�P2&/$�*'$�1=9;*g9;#%$p>80+6�jr,�0�,�&'O�#%(E9/$�O
9;A%&'$�6�4�9;#%$p$�1=9/$�&/P2&/(+*'$�(E*
*/#%6 � 1h(+1I�r>8A%&'$p�2d%"�#%(E*kCQ6a3%$�0�(+*�3%$�*/O�&'(+j!$�3hjKlmCD$�,�1%*:6�4@,sO�0i,�*'*:3%(i,�>�&;,�C A%*/(E1%>

�



9;#%$D�g12(E�r$�3_´h6a3%$�0E(+1%>��³,�1%>8A%,�>8$tTV��´ ��YS��,h3%$Sb¢4�,�O
9;6t*�9�,�123r,�&/3µ4768&p*'la*'9/$�CÙ,�1%3
*/6�4¡9 � ,�&'$-CQ6B3%$�0+(E1%>%d=HJ6�CDP%0E$�9/$k32$�9�,?(+0+*e681s9;#2(+*e1%6�9;,?9;(E681DO�,�1.j!$:4768A%1%3Q(+1t¯�xu�?±�,�1%3
¯�x���±

Enterprise Production complex

PUConfiguration

<<Association>> Production unit
use 1..*

Equipment**
utilize

Legend

class B!class A!
+cardinality of B+cardinality of A

association

+cardinality of A
+cardinality of B

aggregation

+cardinality of B
+cardinality of A

composition!class C!
generalization"

class D!<<Association>>

Configuration
<<Association>>

à]Å°Ç�Ñ�#pÑSÒ�Â�ñ�Ô�ò�ºJÐ{Ãrã�¾�»�ºJ½�¾�Ä]ÃÌ¹�º�óÝÂ¡Ã�º�ÈÌÀ�È�Å¿Í�º�Ò�È�Ð¯¹�Å°Ã�ºJÐ{ÃÌË�ÈÌº
÷aø+÷ ú r��ûp� § ���r��� ü �=� � � ¦ ��

�þLe� (+*WO�68CDP!68*'$�3\6�4�,)*/$�9:6?4�$�0+$�CD$�1K9;,�&'l.A%1%(o9;*pT�$�`KA%(+P%CQ$�1=9/*�Y
� � #%(+O�#F,�&'$M68&/>=,�b
1%(+Ü�$�3p(+1q*/A2O�#<, � ,ulM9;#%,?9�,�0+0E6 � *«P�$�&'4768&'CD(E1%>W9;&/,�1%*'476�&/CD,?9;(E681MP%&/6aO�$�*/*'$�*�T7O�#%$�CQ(+O�,�0��
P%#=la*/(+O�,�0��?9;&;,?1%*/P!68&'9��8$�9/O�d�Y
d=�¢9X,�(ECD*@,?9e68j29;,�(+1%(E1%>M&/$�`KA%$�*�9;$�3DP%&/6a3%A%O
9;* � (E9/#Q,q>�6B6a3
P�$�&'4768&'C.,?1%O�$?d��z1�¯�x�x8�Ex���±���9/#%&/$�$.CQ6B3%$�0+(E1%>\$�0+$�CD$�1=9;*�,�&/$QP%&/6�P�68*'$�3~476�&�CD,�1KA24�,�OSb
9;A%&'(+1%>I*�la*'9;$�CD*pjr,�*'$�3µ68159;#%$)#2680+6815O�681%O�$�P29�d�"�#%$�*'$D$�0+$�CQ$�1=9/*q,�&/$)68&'3%$�&q#%6�0+681��
P%&/6a3%A%O
9M#%680E681^,�1%35&'$�*'68A%&/O�$)#%680E681�d«�z1�9/#%$)O�6�1K9/$
Ra9q6�4e9;#2(+* � 68&/câ�«9/#%$Z47680E0+6 � (+12>
9;#%&'$�$G$�0E$�CQ$�1=9;*�,�&/$GA%*'$�3�9/6-3%$�*/O�&/(+j!$JHWLXHJ*�w�LN&'6B3%A2O�9;(E681p&/$�*'68A%&'O�$�*@#%680+6�1���´h(E*/*/(E681
bXLN&/6a3%A%O�9/*g#2680+681\,?1%3tvN1%>�(+1%$�$�&/(E1%>s#%680E681�d

$ 	 ������������ 7�!�à��êaì��!�����8êaì d�"�#2$<47680+0E6 � (E1%>.0E(+*�9�&/$�P%&/$�*/$�1K9/*�c?$�l5$�0+$�CD$�1K9/*M(+1t9/#%$
68P!$�&/,?9;(E681I6�4@,)P%&/6aO�$�*/*�w

T�x�YmCD,?9;$�&/(i,?0«&/$�*/68A2&/O�$�*��r9;#%,?9:4768&/CÝPr,�&'9:6?4�9/#%$qP%&/6a3%A%O
9;(E[�$q(+1247&/,�*'9/&/A%O
9;A%&'$��
T��8YmP%&'6B3%A2O�9;(E681\C.,�9;$�&'(i,�0«,�1%3
TV�=Ym$�12$�&/>?lI4768&W9;#%$q$SR2$�O�A29/(+681F6�4�9;#%$qP%&'6BO�$�*'*�d
v@R2,�CQP%0+$�*�6�4@&'$�*'68A%&/O�$�*-,�&/$?w

¼



%'& � ��© ¥ �
�������Û�¡�u¬ �'¦ �
� �
¥ �
� ¥B� �
d�"�#%(E*)&/$�*/68A%&'O�$\(+*<,�*/*'6BO�(i,?9/$�3 � (E9/#]9;#%$ICQ$�O�#r,?1Bb(+O�,�0���$�0E$�O
9;&/(EOu,�0V��,�1%3_6�9;#2$�&<$�0+$�CQ$�1=9/*�� � #2$�&/$I9/#%$m9;&/,�1%*'476�&/CD,?9;(E681|47A%12O�9;(E681%*��
CQ(oRa9;A%&'$��«,�1%3��?6�&MC.,?9/$�&'(i,�0³9;&/,�1%*/P!68&�9p,�&/$)P!$�&�4768&/CQ$�3�d«�-0+0�6�4e9;#%$�CáO�6�1%*/A%CQ$
$�12$�&/>?lI9;6sP�$�&'4768&'C 9;#2$pP2&/6a3%A%O�9/(+681I9;,�*/câdr"�#%$p(+1247&/,�*'9/&/A%O
9;A%&'$q#r,�*k,)1%68CQ(+1r,�0
Ou,?Pr,�O�(o9zlf,�*'*/6aO�(+,?9;$�3 � (o9;#_(E9/*)6 � 1{3%$�*/(E>81��N,�123{,5&'$u,�0WO�,�Pr,�O�(E9zl~3%$�P!$�1%32(+1%>
681_9;#%$h,�>8(E1%>568&s3%$�>8&;,�3%,?9;(E681_6BO�O�A%&'&/$�3�9;#%&'68A%>8#268A29s9;(ECD$?d@"�#%$F(+1247&/,�*'9/&/A%OSb
9;A2&/$FC.,ulfj!$\(+1�681%$F6�4g9/#%$\47680+0E6 � (E1%>5*'9;,?9;$�*�wG,u[?,�(+0+,�j%0+$?�@(E1{P%&'6B32A%O�9/(+681��@(+1
CD,�(+1=9;$�1r,�1%O�$q,�1%3F68A29�bz6�4ib¢*/$�&�[a(+O�$?d
%'& � ��© ¥ �
������� ( ¦ �y� � � ¦�§ �
dr"�#%(E*�&/$�*'68A%&'O�$p(+*�&/$�0i,?9/$�3m9/6s9/#%$qC.,�9;$�&'(i,�0E*X9/6Qj!$MP%&'6?bO�$�*/*'$�3s,?9�$u,?O�#ZP!68(+1=9�6�429/(+CQ$�d�´h,?9;$�&/(i,?0+*�#r,u[8$J,kO�$�&�9�,�(E1�`KAr,�0E(E9zl�9/#r,?9�(+1BõrA%$�12O�$
9;#2$XP%&'6BO�$�*'*/(+12>�Ou,�P%,�O�(o9zl8d�"�#%$JP2&/6a3%A%O�9/(+681pCD,?9;$�&/(i,?08C.,ulqj!$XCQ$u,?*/A%&'$J(+1q9;$�&/CQ*
6�4�$
RB(+*�9;$�1K9k[86�0+A%CQ$M68&�A%*'(+1%>Q,s&;,?9/$M6�4�,?&/&/(o[?,�0«(E1FA21%(E9/*kP!$�&�P!$�&'(+6a3\6�4�9/(+CQ$�d
%'& � � �����r�«� § d8�-*'*/6aO�(i,�9;$�3 � (E9/#Q9/#%$:P%&/6a3%A%O
9;(E681��8(o9e(+*e,�0E*/6q&/$�`aA2(+&/$�3D9/6pcK1%6 � 9/#%$Ou,?Pr,�O�(o9zl�,?1%35,u[?,�(+0+,�j%(+0E(E9zl.6�4e#KA%C.,?1�&/$�*/68A%&'O�$�*�4768&g9/#%$<$
RB$�O�A29/(+68156�4eO�681=9;&'680
9�,?*/cK*��â*/A2P�$�&'[a(+*'(+681��2CD$�,�*/A%&'$�CQ$�1=9u�rP20i,�1%12(+1%>%�2$�9;O?d
%�) � �  ��������
d�¶-9;#2$�&I&/$�*/68A2&/O�$�*t,?&/$5$�12$�&/>?l8��&/$
47&/(E>8$�&/,?9;(E681��J&/, �×� ,?9;$�&���3%(E*/P!68*;,?0
9;&'$u,?9/*�� � #%(EO�#t,?&/$p,�0+*'6)1%$�$�3%$�3t(+1m9;#2$pP2&/6a3%A%O�9/(+681\P%&'6BO�$�*'*�d$ íþ �ìuìu 7���+* 	 ������������ì d�vG,?O�#ÛLe�ý$�1%O�68CQPr,�*/*'$�*.,^*'$�9Q6�4gP%&/6a3%A%O
9;*s68j29;,�(+12$�3

j=l\A%*'(+1%>Q&/$�*/68A%&'O�$�*�,�1%3FP%&'6B3%A2O�9;(E681FCD$
9;#%6a3%*�dr"�#2$�CQ(+*'*/(+6�1F6?4N,QLG�î(E*:9/6D6�jBb
9;,�(+1.,Z*/$
9:6�4³P%&/6a3%A%O
9;* � (o9;#%(E1m,<P%&'$�3%$
�r1%$�3\9/(+CQ$�dK"�#%$�&/$M(+*J,Z*/$
9:6�4³P%&'$�3%$
�r1%$�3
68j��'$�O�9/(E[�$�*�4768&g$u,�O�#^Le��� � #%68*/$Z$�[?,�0+A%,?9;(E681tCD,ultj!$<,�*'*/$�*/*/$�3�d³"�#%$<P%&'6B32A%O�9M(E*
,�*'*/6aO�(+,?9;$�3 � (o9;#{,µP%&'6B32A%O�9/(+681_68&'3%$�&�� � #2(+O�#�Ou,�1{j�$\(+1�681%$\6�4g9;#%$�*/$h*'9�,�9;$�*�w
� ,�(E9/(+1%>2�=(+1m$SR2$�O�A29/(+681«�B68&G�r1%(E*/#%$�3�d2�z1.9/#%$�O�,�*/$�6?4�O�681=9/(+1KA%68A%*JP%&/6a3%A%O
9;(+6�1.P%&'6?b
O�$�*/*'$�*���9;#%$mP2&/6a3%A%O�9s(E*<,�*'*/6aO�(+,?9;$�3 � (E9;#~P%&/6a3%A%O
9;(+6�1]68j��'$�O�9;(o[8$�*��NCQ$u,�*'A%&/$�3f(+1
9/$�&/CQ*M6�4W,�CD6�A%1=9;*Mj=l59;(ECD$<A21%(E9�d�ãr68&q,F*'P�$�O�(o�rOsP%&/6a3%A%O
9u��(E9/*M`KAr,�0+(o9zl5(+*MCQ$u,�b
*'A%&/$�3t,�O�O�68&'3%(+12>s9/6s>8(E[�$�1F*/P!$�O�(o�rOu,�9;(+6�1%*�d

$ éM�³ð! V�³êKêK�? ��³ð dB�îP%&/6a3%A%O
9k(+*�3%$
[8$�0E68P!$�3FA%*/(E1%>s&/$�*'68A%&'O�$�*g,�1%3\47680E0+6 � (+1%>Z,)*/P!$
b
O�(E�rOqP%&'6B3%A2O�9;(E681FCD$
9;#%6a3�dr"�#%$�&/$Z(E*k,�1h6�P29;(EC.,�0«CD$
9;#%6a3F9/6.,?O�O�6�CDP%0E(+*'#h,sP%&'6?b
3%A2O�9;(E681h9;,�*/c � #%(EO�#53%$�P!$�1%32*MA%P�6�1t9;#%$Z,u[�,?(+0i,?j%0+$q&/$�*/68A2&/O�$�*QT�O�681%3%(o9;(+6�1t6�4�9/#%$
(E1247&;,�*�9;&'A%O�9/A%&/$?�%`KAr,�0+(o9zlm6�4�9;#2$pP2&/6a3%A%O�9/(+681\CD,?9;$�&/(+,�0��a$�9/O�Y
�%9/6Q47A20E�r0E0«P%&'$�3%$
�r1%$�3
*'P�$�O�(E�%Ou,?9/(+681%*Q6�4�9/#%$tP2&/6a3%A%O�9/*�dX"�#%(+*DCD$
9;#%6a3ÛCD,ulf[�,?&'l�(+1�9;(+CQ$�� � #2$�1%$
[8$�&
O�#r,?1%>8$�*p(+15P2&/6a3%A%O�9/(+681^CD,?9;$�&/(+,�0+*��«$�`KA%(EP%CQ$�1=9p68&M(+159;#2$Q*'P�$�O�(o�rOu,?9/(+6812*M6�4X9/#%$
P%&'6B32A%O�9�9;,�c�$pP%0i,?O�$�d
vN1%>8(+12$�$�&'(+1%>s*�lB*�9;$�CD*kC<A%*�9gj!$p,�j%0E$-9;6Q#r,�1%320+$�9;#2$q476�0+0+6 � (E1%>),�O
9;(E[a(o9;(+$�*�w

% vN*'9;,�j%0+(E*/#F,�1%3F$�[?,�0EAr,?9/$M3%(E��$�&'$�1=9kP%&/6a3%A%O
9;(+6�1FCQ$�9/#%6a3%*��% ²�$�9/$�&'CD(E1%$qLe�g*:Ou,�P%,�j%(+0E(E9/(+$�*J,�1%3FOu,�P%,�O�(o9;(+$�*:,�1%3��% v�[?,�0+Ar,�9;$�9;#2$pP!$�&�4768&/CD,�1%O�$M6�4@,DLe��d

"�#%$Q32la1r,�CQ(+O�*M6?4W,FLe�ÌCD,ul�j!$s&/$�P2&/$�*'$�1=9;$�3fj=l5CD$�,�1%*q6�4J,\9/&;,�12*/(E9/(+6815*�la*'9;$�C
*/A%O�#|,�*qL�$�9;&'(-,g$
9;*q68&Mã@(E1%(E9/$)·a9;,?9;$Q´h,�O�#%(+12$�*�d�"�#2$Qj!$�#%,�[a(E68A%&M6�4G*/A2O�#|*�lB*�9;$�CD*
Ou,�1\j!$M3%$�*'O�&'(+j!$�3\(+1m9/$�&/CQ*W6�4@²�(+*'O�&'$�9;$�vN[�$�1=9-²-lB1%,�CD(EOM·ala*�9;$�CQ*�TV²MvG·%YSd2�z1I9;#%(E*
� ,ul\(o9:(+*�P!68*/*'(+j%0E$q9/6)47680+0E6 � &'$�*/6�A%&/O�$�*-6�&kCQ(+*'*/(E681%*WO�#r,?1%>8$�*g,�1%3«�â47&'68CÝ9/#%$pP�68(E1=9
6�4G[B(E$ � 6?4J$�1%>8(+12$�$�&'(+1%>2�«9;6F*/$�0+$�O
9p1%$ � &'$�O�68CDCQ$�123r,?9;(E681%*�4768&qP%&'6B32A%O�9/(+681^>86=,?0+*�d
"�#%$p&/$�0+,?9;(E681%*'#%(+P%*W,�CD6�1%><9;#%$M9/#%&/$�$p$�0+$�CD$�1K9/*:6�4�,QLe�þ,�&/$M*'#%6 � 1t(+1I�r>�A%&/$q�%d

¿



Resources Engineering.

Mission - Product

Inv
en

tor
y s

tat
us/

Equ
ipm

en
t c

on
dit

ion

Hum
an

 re
so

ur
ce

s a
va

ila
bil

ity

Mate
ria

ls 
& H

R re
qu

ire
men

ts

0
Main

ten
an

ce
 go

als1
Equ

ipm
en

t r
eq

.

Inventory status2
Equipment condition3

Human resources availability4

Material needs

5Production method

Expected enrgy consumption

6 7

Product specification

8

Production scheduling
à]Å°Ç�Ñ�9�ÑaÉ�ºJ½¿ÉnÃÌÅ¿¾�Â�Í�É�Á�¾�Â�Ç�ºJ½°ºJÁ�ºJÂ¡ÃÌÍ�Û�¹�¾�½°¾�Â�Í�áßå�Å°ÃÌ¹�Å¿Â6ÉvÜßÞ

÷aø;: ú r�'<X�r�z� � � � �+����= ¥ �
�¡�«�����'(µ��©a� §âü �=� � � ¦ ��?> :A@�B <C=D(FE

�-O�O�68&'3%(+1%>�9;6Z9/#%$�#%(E$�&;,?&/O�#%(EOu,�0r[a(+*'(+681I,?P%P%&/68,�O�#m3%$�*/O�&'(+j!$�3I(E1m*/A%j2*/$�O
9;(E681F�Bdox8�a9/#%$
(+12476�&/CD,?9;(E681Z&'$�>=,�&'3%(+12>q9/#%$�3%(o�«$�&/$�1=9X,�O
9;(E[a(o9;(+$�*�P!$�&'476�&/CQ$�3s(+1<9/#%$:$�1=9;$�&/P%&'(+*/$kC<A%*�9
õr6 � 9;#%&'68A%>8#D9;#%$g#%(+$�&;,�&'O�#%(+O�,�0â68&/>=,?1%(+Ü�,?9;(E681�d8"�#%(E*JCQ6B32$�0rc�$�$�P%*W9/#%$-6�&/>=,�12(+Üu,�9;(+6�1
#%(+$�&;,�&'O�#=lµ,�1%3µO�681%*'(+3%$�&/*q9;#%$Q#%680E681^CD6a3%$�0@9;6FC.,?c�$s3%$�O�(+*'(+681%*�d³"�#%$.,u[?,�(E0i,�j%(E0+(o9zl
,�1%3UO�$�&'9;,�(+1=9zl}6�4p9;#2$5(+124768&'C.,�9;(+6�1��e&/$�>8,�&/3%(E1%>]9;#2$µP2&/6aO�$�*'*���(E*m[8$�&�lU(+CQP�6�&'9�,?1K9
9;6�,�O�O�68CQP%0+(E*/#)9;#%$k3%$�O�(+*'(+681abzCD,�cK(+1%>�9;,�*/cK*�dK"�#%$g(+12476�&/CD,?9;(E681<CD,�l<j�$k$�(o9;#%$�&G$�1%>8(�b
1%$�$�&/(E1%>q(+124768&'C.,�9;(+6�1Z68&�&'$�*'68A%&/O�$�*G(+12476�&/CD,?9;(E681<,�*N$SRBP%0i,�(E1%$�3s(E1F¯ºÂ?±Vd8�z1s9;#%(E*�Pr,�P!$�&��
9;#%$QCQ6B3%$�0e*/#%6 � 1](E1µ�r>2d@�a��1%,�CD$�3]��bz²�(+CQ$�1%*'(+681%,�0�vN1=9;$�&/P%&'(+*/$G�JA%*'(+1%$�*/*)´F6B3%$�0
TV�8²gbzv-��´�Y
� � #%(+O�#s3%$�*/O�&/(+j!$�*N9/#%$�(+12476�&/CD,?9;(E681põ%6 � (+1<9/#%$�$�1=9/$�&/P2&/(+*'$:(+*�P%&'68P!68*/$�3�d
"�#%(+*:CQ6B32$�0�(E*�3%$�*'O�&/(Ej�$�3h(E1I9;$�&'CD*:6�4@,�RB$�*k,�123hP%0+,�1%$�*�d
"�#%$��8²gbyv-��´á3%$�*/O�&'(+j!$�*�9;#2$q47A21%O�9/(+681%*:P!$�&�4768&/CQ$�3\j=lm9;#2$p$�1=9;$�&'P%&/(E*/$�,�*�47680+0E6 � *�w

÷aø;:Kø¡ù üIH ��� @ ����� � ���!�V�����
$ "�#%$ H bz,�RB(+*�O�68&/&'$�*/P!681%32*G9/6q9/#%$�*/A2P%P�6�&'9'bz,�&/$�,�47A%1%O�9/(+6812*�d="�#%$�*/$:47A%1%O�9/(+6812*NC.,�1ab
,�>�$M$�O�6�1%68CQ(+Ou,?0�&/$�*/68A%&'O�$�*-,�* � $�0E0³,�*:,�O�O�68A%1=9;(E1%>s47A%1%O�9/(+6812*W4768&:,QP2&/6aO�$�*'*�d$ "�#%$_¨�by,�RB(E*I(+3%$�1K9/(E�r$�*I9;#%$^P%0+,�1=9FLG�k*��W9/#%$^&/$�0+,?9;(E681%*I,?CD6812>]9;#%$�Ch�:,�123U9/#%$
9/68P�6�0+68>8(EOu,�0?Le�g*�*'9/&/A%O
9;A%&'$ � #%(EO�#<,�0E0+6 � *�9;#%$G$
RB$�O�A29/(+681�6�4r,�0E08P%&'6B3%A2O�9;(E681M9�,�*'cK*�d
Le�g*g#%(+$�&;,�&'O�#=lhCZA%*'9-j�$�3%$�*'O�&/(Ej�$�3�6�[8$�&-9;#%(E*-,�R2(E*�dâ"�#%(E*�,�RB(+*k(+*k&/$�0i,?9/$�3F9;6D9/#%$
[?,�0EA%$MO�#r,�(E1F6�j29�,�(E1%$�3\j=lI9;#2$pP2&/6a3%A%O�9 � #2$�1t(o9:Pr,�*'*/$�*:9;#2&/68A%>�#\9/#%$pLe��d$ "�#%$KJ�by,�RB(E*QO�68&/&'$�*'P�68123%*.9;6µ9;#%$h3%$�O�(+*'(+681Û,�O�9/(E[a(E9/(+$�*)9/#r,?9D#r,�P%P!$�1 � (o9;#%(E1�9/#%$
$�1K9/$�&'P%&/(E*/$�dXLN0i,�121%(+1%>~,�1%3{*/O�#%$�3%A%0+(E1%>f,�O
9;(o[B(o9;(E$�*Q,�&/$hCD6a3%$�0+$�3�6�[8$�&.9;#%(E*.,�R2(E*
,�O�O�68&'3%(+12>s9/6Q9/#%$p#%(+$�&;,�&'O�#KlF,?1%3h47A%12O�9;(E681r,�0«3%$�O�68CDP!68*'(E9;(E681�drLe�k*gP!$�&�4768&/C 9/#%$
,�*'*/(E>81%$�3p9�,�*'cK*�$�*�9�,�j%0E(+*'#%$�3<j=lq9;#2$J3%$�O�(+*'(+681Z,�RB(+*�d?��3%$�O�(+*'(+681�C.,ulpj�$J,�A29/68C.,�9;(+O
(E1D9;#2$�j�6?9/9;6�C 0E$�[�$�0+*J,�1%3m*'$�CQ(i,�AB9;68CD,?9;(EO�T�68& � (E9;#m,�A29;6�C.,?9/(+O:*/A2P%P�6�&'9SYG(+1D9/#%$
#%(E>8#I3%$�O�(+*'(+681\0E$�[8$�0+*�d

Á



PUL PUL PUL

Sup
po

rt 
ar

ea
s

Production areasM

D
ec

is
io

n 
ax

is

N

FinanceO
HH R

R

FinanceP
Acc

ountin
g

Q

EngineeringR

SupportS

P
la

nn
in

g
S

ch
ed

ul
in

gT

1

2

3
U

4

5

6

7

High level managementV

X
W

Y
X

Z
Y

Information

Z
Reso

urce
s

à]Å°Ç�Ñ\[pÑS¸�¹�ÈÌº�ºuÉ�è�ºJÍ�¾�ÈÌÇ�É�Â�Å�ÈJÉnÃÌÅ°¾�Â
÷aø;:Kø+÷ & §o¦ �«��� @ ����� � ���!�������
$ 	 ï�ò%��ê�]�*_^ 3%$�*'O�&/(Ej�$�*p9/#%$s(+1=9;$�&;,�O
9;(E681µ,�CD6�1%>I9;#%$sOu,?Pr,�j%(E0+(E9/(+$�*�6�4G9;#%$DLe�g*Q¨ B
¦`H �+��,�123s9/#%$�3%$�O�(+*'(+681)*�la*'9;$�CD*aJ B ¦`H �+�
d��¢9eP%&/6�[a(+32$�*N(+1B4768&/CD,?9;(E681�,�j�6�A29�9;#2$�*'9�,�9;$
6�4�9;#%$gLe�g*X,�1%3D#%$�0EP%*X(E1Q9/#%$k$�[?,�0+A%,?9;(E681s6�4«9/#%$gP!$�&�4768&/CD,�1%O�$:6�4�9;#2$-Le�g*�dK"�#r,?9
(E* � #Kl\(o9�(+*�&'$�47$�&/&/$�3�,�*W9/#%$q$�1%>�(+1%$�$�&/(E1%>sP%0i,?1%$�d$ 	 ï�ò%��êb�c*�] $�*'9;,�j%0+(E*/#%$�*�9;#%$Z0+(+12ch,?CD6812>.9;#%$)*'A%P%P!68&'9 H B ¦`H �+�g,�1%359;#%$Z3%$�O�(+*/(E681
*�lB*�9;$�CD*�d!�¢9:#2$�0+P2*:9/6)9;#%$q$�O�681%68CQ(+O�,�0�,?1r,�0Ela*'(+*�6�4�9;#%$qLe�k*-,�123FP2&/6�[a(+3%$�*k(E124768&yb
CD,?9;(E681I,�j!68A29:j2A%3%>8$
9-,u[?,�(E0i,�j%(E0+(o9zlQ,�1%3\�r1r,�1%O�(i,�0«&/$�*'68A%&'O�$�*�d

$ 	 ï�ò%��êd�c*_^ &/$�47$�&/*Z9/6t9;#2$ � ,ul|9;#%$m*'A%P%P!68&'9<*'la*'9/$�CQ*s,�1%3]9;#2$mLe�g*)$SR2O�#%,�1%>8$
&'$�*/6�A%&/O�$�*g,�1%3FP%&/6a3%A%O
9;(+6�1F(E124768&'C.,?9/(+681«d

�ý3%$�9;,�(+0E$�3_3%$�*/O�&'(+P29/(+681_6�4k9;#2$I(+124768&'C.,�9;(+6�1~õr6 � 9/#%&/68A2>8#f9;#%$\$�1=9/$�&/P2&/(+*'$\(+*)(+1ab
O�0EA%3%$�3F(+1I9/#%$p,�P%P!$�1%3%(�RI�þ>8(o[8$�1h,?9�9/#%$q$�1%3F6�4�9;#%$qPr,�P!$�&�d

e ñI�Û������êKðâ��ò2�� 7�!��íî����êaïDf��!� 	 �\ì

�z1D6�&/3%$�&e9/6�(E1=9;$�>�&;,?9/$W9;#%$g,�A29/68C.,�9;(+6�1<*'la*'9/$�CQ*G476�&JHWLGHJ*��a(o9e(+*e1%$�O�$�*'*;,�&�ls9;6q#r,u[8$
,hCQ6B32$�0N4768&p,tLe��d��-P%,�&'9p47&/68Cá9/#%$DLG� j�$�#r,u[a(+68A%&���9;#%(E*�CQ6B32$�0eC<A%*�9Z3%$�*/O�&/(+j!$
9;#%$�[8$�&�9;(EOu,�0�(+1=9;$�>8&;,�9;(+6�1t6�4eLe�k*M(+1=9;6.LXHag-*�d��¢9-(+*g(+CQP�68&�9�,�1=9:9;6.&/$�CQ$�CZj�$�&g9;#%,?9
9;#%$pLGHag�*g,�1%3\9;#2$p$�1=9;$�&'P%&/(E*/$q(E9/*/$�0E4�C.,ulmj!$qO�6812*/(+32$�&/$�3t,?*g,sLe��d

Â



:Kø¡ù (µ��©a� § �¡���D�7r� &ih
"�#%$kLe�U(E*N3%$�*'O�&'(+j!$�3D,�*G,�1Q,�A29;6�1%68CQ68A%*N*'la*�9;$�C (E1)9;#%$:*;,?CD$ � ,ul)(E9e(E*N3%$��r12$�3Q(+1
¯�x���±�d2�-O�O�68&/32(+1%>)9;6)9/#%(+*W[a(+$ � �r,sLe�þ(E*�,�j%0E$�9;6)9�,?c�$q(+1=9;$�&/1r,?0�3%$�O�(+*'(+681%*�&'$�>=,?&/3%(E1%>
(E9/*�CD(E*/*'(+681<*'A%O�#Q,�*�w�O�#r,�1%>8$W9/#%$�P%&'6BO�$�3%A%&'$W9;6MCD,�c�$�(o9;*�P2&/6a3%A%O�9/*��832$�9;$�O�9e(o4�6�1%$W6�4
(E9/*�>86=,�0E*W#r,u[8$pj�$�$�1hO�#r,�1%>8$�3��â,�1%3F(+1B4768&/CÝ(E4³9;#%$qO�#r,?1%>8$�3h>86=,�0«Ou,�1\j!$�,?O�O�$�P29;$�3�d
�¢9-CZA%*'9-,�0+*'6%�r(+1B4768&/CQ* � #%$�1�,Q>868,�0�(+*k,�O�O�68CQP%0+(E*/#%$�3h6�&g(o4@(o9gO�,�1t126�9kj�$p&/$�,�O�#%$�3
3%A%$p9;6DLG�þ4�,�(+0EA%&/$�*�dâ¾k, � C.,�9;$�&'(i,�0V�2$�1%$�&'>�l jÊ*/$�&�[a(+O�$�*�,�123t(+1B4768&/CD,?9;(E681\,�&'$ZLe�
(+1%P2A29;*�� � #%$�&'$u,�*�P%&/6a3%A%O
9;*���(+124768&'C.,�9;(+6�1M,�1%3 � ,?*'9;$X,�&'$eLG�f68AB9;P%A29/*���,�*³(+0E0+A%*�9;&/,?9;$�3
(+1I�r>8A2&/$ ¼ d
" � 6_P%&'(+1%O�(+Pr,?0k$�0+$�CD$�1K9/*mO�6a$
RB(E*'9I(E1},]Le��dX"�#%$�l�,�&/$�P2#Kla*'(+Ou,?0-$�0E$�CQ$�1=9;*5T�$�dº>%do�
CD$�O�#r,�1%(EOu,�0V��$�0+$�O�9;&'(+O�,�0��³$�9/O�d�YZ,�1%3k�?68&<O�#%$�CD(EOu,�0XP%&/6aO�$�*/*'$�*)9;#r,�9Z9;&/,�1%*�4768&/C¸(+1%P2A29
C.,�9;$�&'(i,�0E*@(E1K9/6M6�9;#2$�&NP%&'6B3%A2O�9;*�d��W,�*'$�3QA%P�6�1s9/#%$kLe��ca126 � 0E$�3%>�$��89;#2$k(E124768&'C.,?9/(+681
,�1%3�32$�O�(E*/(E681t*�lB*�9;$�CD*M,?0+0+6 � 9;#%$�O�681=9;&'680�,�1%3�&'$�>8A20i,?9/(+681F6�4�9/#%$ZP%&'6BO�$�*'*/$�*�d«"�#%$
l
,�0+*'6]$
RBO�#r,?1%>8$^(+12476�&/CD,?9;(E681 � (o9;#�6?9;#%$�&m*'la*'9/$�CQ*\(+1�68&'3%$�&D9;6f#r,u[8$�9/#%$56�[8$�&;,�0E0
O�681=9/&/680³,�123h&'$�>8A%0+,?9;(E681m6�4�9;#2$pO�68CQP%0+$SR«d

Goalsl State l
informationm

Raw materials Products

Energy & other services Waste

Production Unitn

Processeso
Decision &p
Information

à>Å¿Ç�Ñ�qpÑ�éeÂ�ÀSË�ÃÌÍê×�ñÙË�Ã�ÀSË�ÃÌÍ�Å¿ÂHÉvÜßÞ
:Kø¡ù=ø¡ù ú r� @ ���
�+�
�����r( ¦ts �¡���Ku�¨=� § �v> @ (�uwE
"�#%$ICQ(+*/*'(+681|6�4�9;#2$\²q´�HÊ(+*�9/65$�1%*'A%&/$\,hP%&/68P!$�&ZP%&/6aO�$�*/*)j!$�#r,u[a(+68A2&<j=l]CD,�(+1Bb
9�,�(E1%(+12>Z,ZO�681=9;(E1aA268A%*WP%&'6BO�$�*'*�$�[?,�0+A%,?9;(E681Dj%,�*/$�3I681.9;#2$�O�68CQPr,�&'(+*'681.j!$�9 � $�$�1\9/#%$
P%&/6aO�$�*/*k*'9;,?9;$�,�1%3\9;#%$�,�*'*/(+>�1%$�3FCD(E*/*'(+681%*�d%"�#%(E*g²q´tHß(+*�*'#%6 � 1�(+1I�r>8A2&/$Z¿Bdr"�#%$
C.,?(+1\,�O
9;(E[a(o9;(+$�*W6�4�9;#%(E*�O�laO�0E$Z,?&/$M$
RBP%0+,�(+12$�3\1%$
Ra9�d

$yx �mì�êa��ì�ê d�"�#%(+*�9�,�*'c�O�68&/&'$�*'P�68123%*@9;6k9;#%$JCD$�,�*/A%&'$�CQ$�1=9�6?4%9;#%$XCD6�&/$G*/(+>�1%(E�rO�,�1=9
[?,�&'(i,�j%0E$�*m6?4�9/#%$^P%&/6aO�$�*/*�d�"�#2$�*/$|CD$�,�*/A2&/$�CQ$�1=9/*h,?&/$568j29;,�(+12$�3Uj=lUCD$�,�1%*I6�4
*'$�1%*'68&/*�9;#%,?9k,�&/$M0E6BO�,?9;$�3I(+1m9/#%$qP%&/6aO�$�*/*/$�*�d�·B$�1%*/68&'*:Ou,�1F68P!$�&;,�9;$M3%(E&/$�O
9;0ol � (o9;#
9/#%$qP%#=lB*'(+O�,�0�P%&/6aO�$�*/*'$�*-6�&�6�[�$�&g,)3r,?9�,?jr,�*/$qO�681=9�,�(E1%(+1%>)P2&/6aO�$�*'*k[?,�0EA%$�*�d

$yx �s��z�ì�êK�{�!ê d�"�#%$GP%&/6aO�$�*/*³68j%*'$�&�[�,�9;(+6�1�>8$�1%$�&/,?9;$�*³(+124768&'C.,�9;(+6�1M,�j!68A29³P%&'6BO�$�*/*'$�*
*�9�,?9/$�*�d�"�#2(+*�9�,?*/c�(E1%O�0EA%3%$�*�9/#%$N47680+0E6 � (+1%>J,�O�9/(E[a(E9/(+$�*�w�>8$�1%$�&/,?9;(E681q6�4B1%$ � [�,?&/(i,?j%0+$�*
j=l\47A%*/(E681t6?4eCD$�,�*/A%&'$�3t[?,�&'(i,�j20+$�*k,�123t9;&/,�1%*'476�&/CD,?9;(E681h6?4N*/(E>81%(E�%Ou,�1=9k[�,?&/(i,?j%0+$�*

x�Ø



goal|
distance
}

Process

Sense

Observe

Actuate

Control

Evaluate

sensor~
actuator�

measurements
control�
actions�

state~

goals|

à]Å°Ç�Ñ\�¡ÑS¸�¹�ºu»�ºJÐ�Å¿ÍÌÅ°¾�ÂHÁvÉnÕ�Å¿Â�ÇvÐ{Î�Ð�½°º$ÛiÎ�ãmË�á
6�4M9/#%$�P%&'6BO�$�*'*/$�*\(E1}P%&/6aO�$�*/*I*'9;,?9;$h[�,?&/(i,?j%0+$�*5T�32(+*/O�&/$
9;$�68&.O�681=9;(E1KA%68A%*;Y
dJ"�#2(+*
9;,�*/cF(+*g$�`KA%(E[?,�0E$�1=9-9/6m3%$
9;$�&'CD(E1%$�9/#%$<*�9�,?9/$<6�4N9;#2$ZP%&'6BO�$�*/*�d��ÊO�68CDP20+$�9/$ZLe�ö(E*
O�68CDP!68*'$�3\6�4�*/$�[�$�&/,�0�(E1=9;$�&'O�68121%$�O
9;$�3hP%&/6aO�$�*/*'$�*�d

$yx �µê��%òrï��³ò2��ê dr�¢9k(+1=[8680o[8$�*:9/#%$p,�1r,�0ola*/(+*J6�4�9/#%$q(+12476�&/CD,?9;(E681I,�j!68A29�9/#%$MP%&/6aO�$�*/*
*�9�,?9/$W,�1%3Z(E9;*�O�68CQPr,�&'(+*'681 � (o9;#�9/#%$WCQ(+*'*/(+6�1Z,�*'*/(E>81%$�3<9/6g9/#%$WP%&'6BO�$�*/*�d�,k68&/CD,�0+0ol8�
9/#%(+*M9�,?*/c5(+*q3%6�1%$D(E1|32(E��$�&/$�1=9Z*'O�$�1%,�&/(E68*�(E1%3%(EOu,?9/(+1%>I9;#2$DP%&'6BO�$�*'*�4�,�(E0+A%&'$�*�9;#%,?9
CQ(+>8#=9W9;,�c�$M9/#%$qP%&/6aO�$�*/*k*'9�,�9;$p, � ,ulI47&/6�CÝ9;#2$�,?*/*/(E>81%$�3hCQ(+*'*/(+6�1�d

$yx �|�8�!�������!ï dB�¢9:(+*�O�681%O�$�&/1%$�3 � (o9;#m9;#2$p$
[?,�0+Ar,�9;(+6�1m6�4�68j��'$�O
9;(o[8$�*:9;6)j!$p,�O�O�68C)b
P%0E(+*'#%$�3�j=lh9;#%$<P2&/6aO�$�*'*�d�"�#2$�*/$s68j��'$�O�9/(E[�$�*M3%$
9;$�&'CD(E1%$Z9/#%$<CQ(+*/*'(+681h6�4e9;#%$<LG�pd
"�#%(E*�C.,ulIj!$p,�O�O�68CQP%0+(E*/#%$�3Fj=lI$
[?,�0+Ar,�9;(+12>)3%(E��$�&'$�1=9k*/O�$�1r,�&'(+68*k,�1%3\9;#2$�(+&�6�P29;(�b
CQ(+Ü�,?9;(E681hT�(�dº$�do�K9;#%$�*'$�0E$�O�9/(+681.6�4³681%$g6�4³3%(E��$�&'$�1=9:,�0o9;$�&/1r,?9/(E[�$�*W,?1%3m*/P!$�O�(E�rO�,?9;(E681
6�4�1%$ � >86=,?0+*�YSd

$yx � òr�����³ò2��ê "�#%$t�r1%,�0-*�9;$�PU(E1Û9;#%$�²q´�H 9�,�c?$�*I(+1=9/6f,�O�O�68A%1=9I9;#2$�(+1=9;$�&/1r,?0
O�#r,?&;,�O
9;$�&'(+*�9;(+O�*m6�4p$u,?O�#à6�1%$�6�4q9;#2$�O�681=9/&/680E0+$�3��~*/A%P!$�&�[B(E*/$�3àP2&/6aO�$�*'*/$�*�d:"�#%$
O�,�0+O�A%0i,?9/$�3I,?O�9;(E681%*WCZA%*'9:j!$�9;&/,�1%*'476�&/CQ$�3I(+1=9/6)&/$�O�68CQCD$�1%3r,?9/(+681%*G4768&W$�,�O�#\681%$
6�4«9;#%$k*/A%jabzP%&'6BO�$�*/*'$�*W9/#r,?9J9;,�c�$gP%0i,?O�$k(+1%*'(+3%$:9;#%$-Le��dK"�#%$�*'$M&/$�O�68CQCD$�1%3r,?9/(+6812*
,�&'$D32(+*'9/&/(Ej%A29;$�3]681µ9;(+CQ$D,�*<,F*/$�`KA%$�1%O�$\6�4W*'9;$�P%*Z4768&q9;#2$mO�68&'&/$�*/P!681%3%(E1%>t*'A%jBb
P%&'6BO�$�*'*/$�*�d

:Kø¡ù=ø+÷ u� ¦��'¦ �
�y� � �+�
�������<�y¬M�¡r� @ (�u��N�¡�7a�¡�|� ¦ ��G���
 �� §
"�#%$.O�#%,�&;,�O
9;$�&/(+*�9;(EO�*Z6?4W9;#%$D²q´�Hö3%$�P�$�1%3]681|9;#%$s47A%1%O
9;(+6�1%*�P!$�&�4768&/CQ$�3|(+1|$u,�O�#
0+$
[8$�0@6�4X9/#%$)$�1=9/$�&/P2&/(+*'$)68&/>8,�1%(+Ü�,?9;(E681r,�0�,�&'O�#%(E9/$�O�9/A%&/$?d��-O�O�68&'3%(+12>m9;6I9;#%$<�%>8A%&/$Q�a�
9;#%$)P2&/(+12O�(+P%,�0@3%$�O�(E*/(+6�1�47A%1%O�9/(+6812*�P�$�&'4768&'CD$�3^,?9q$u,?O�#µ0E$�[�$�0e,�&'$<3%$�*'O�&'(+j!$�3|,�*�47680ob
0+6 � *�w

x8x



$ éM�!��êK��ë��� Vì�ê dr�W9�,.>80E68jr,�0³0+$
[8$�0��r9;#%$�$�1=9;$�&/P%&'(+*'$<C<A%*�9-9�,?c�$<(E1K9/6m,�O�O�68A21K9�*/68CQ$
>8$�1%$�&/,�0«(E1%3%(EOu,?9/68&/*G9;#r,?9�,�0+0E6 � 9/6)$�[?,�0EAr,?9;$g9;#%$�P!$�&�4768&/CD,�1%O�$�6�4³9;#2$M>80+68j%,�0�*�la*�b
9/$�CF�?,?1%3)$�*�9�,�j%0E(+*'#Z(E9/*@P!68*/(o9;(E681�&'$�>=,?&/3%(E1%>�CD,�&/c?$�9u��O�6�1%O�A%&'&/$�1%O�$:,�123<>8$�6�>8&;,�P2#Bb
(EOu,�0!0+6aOu,?9/(+681«d=�z1%3%(+O�,?9;6�&/*WC<A2*'9�j!$�68j29;,�(+12$�3.9/#%&/68A2>8#m9;#%$M(E124768&'C.,?9/(+681s*�lB*�9;$�CD*
O�681%*/(E3%$�&'(+1%>:CQ$u,�*'A%&/$�CD$�1=9�$�0+$�CD$�1K9/*�9;6k$�[?,�0+A%,?9;$?wu�r1r,�1%O�(i,�0�*'9�,�9;$���P2&/6a3%A%O�9�`KAr,�0�b
(o9zl8�@O�681%*'A%CD$�&/*)*/,?9;(E*'4�,�O
9;(+6�1f,�1%3_,�O�O�$�P29�,�12O�$��NO�,�Pr,�j2(+0+(o9zl8��Ou,�P%,�O�(o9zl8�@O�681%3%(o9;(E681
,�123�P�$�&'4768&'C.,?1%O�$h6�4M9;#%$tP%&/6a3%A%O
9;(+6�1�A%1%(o9;*m,?1%3}$
RB(+*�9;$�1%O�$56�4q&/, � CD,?9/$�&/(+,�0+*
,�123.P%&'6B3%A2O�9;*�dB�g1r,�0ola9/(+O�,�0rPr,�O�c�,�>8$�*J#%$�0+PQ9;#%$gC.,�1%,�>8$�&'*G9/6Z$
[�,?0+Ar,?9/$�9;#%$g$�1=9;$�&�b
P%&'(+*'$ZO�6�1%3%(E9/(+681h(+1�6�&/3%$�&g9;6.68j29�,?(+1t9/#%68*/$Z(+1%3%(EOu,?9/68&/*:9;#%,?9�CD,ulhj!$<O�681%*/(E3%$�&'$�3
,�*s[?,�&/(+,�j%0E$�*)6�4�9/#%$F$�1=9;$�&/P%&'(+*/$h*'9;,?9;$?dG"�#2$tCQ(+*/*'(+681_6�4-9;#%$F$�1=9;$�&/P%&'(+*'$�� � #%(+O�#
(E*)3%$��r12$�3�j=lf9;#2$F$�1=9;$�&'P%&/(E*/$FC.,?1r,�>8$�&/*��N(E*)O�68CQPr,�&'$�3 � (E9/#�9/#%$\*'9�,�9;$F6�4g9/#%$
$�1K9/$�&'P%&/(E*/$���(+1|68&/3%$�&�9/6t3%$
�r1%$.9/#%$m$�1=9/$�&/P2&/(+*'$mP!680+(EO�(+$�*�d�"�#%$D9;(+CQ$)9;6�P!$�&�4768&/C
9/#%$)CD(E*/*'(+681�$
[?,�0+Ar,�9;(+6�15,�1%3^*'9;,?9;$)32$�9;$�&/CQ(+1r,�9;(+6�1�3%$�P!$�123%*�6�1^9/#%$)CD,�1r,�>8$�&��º*
$SR2P!$�&'(+$�1%O�$?d%"�#%$p,�A29/68C.,�9;$�3.*'la*'9/$�CýC<A%*�9�*/A2P%P�6�&'9�9;#2$�&/$�O�6�[8$�&'l\6�4�3r,?9;,Z47&/68C
9/#%$�Le�ß(E124768&'C.,?9/(+681s*�lB*�9;$�CD*��%,�1%3D9;#%$�$SRB$�O�AB9;(+6�1m6�4�,�P%P20+(+O�,?9;(E681%*�4768&G9;#%$g$�[?,�0�b
Ar,�9;(+6�1m6�4�,�O�9/(E[a(E9/(+$�*�da�z1m9;#%$M*/,�CD$ � ,ul8�B9;#%$M$�*'9�,?j%0+(E*/#%CQ$�1=9�6�4������r� � � §�¦ �
���¡ ��¡�V�����
T7P�680E(+O�(+$�*���CQ(+*/*'(+6812*��e$�9/O�d�YQC<A%*�9mj!$h*'A%P%P!68&'9/$�3}j=l�*/(EC<A%0i,�9;68&'*D,?1%3�O�6�1K[�$�&�9;$�3
(E1K9/6)CD(E*/*'(+681%*W476�&W9;#%$pLe�g*�d

$ 	 ������������ 7�!������~ë@ï7ê�� d��z1_,5LXHGR���*'$�[�$�&;,?0�P%&/6a3%A%O
9;(+6�1fA%1%(E9/*<68P!$�&/,?9;$m(E1f,
O�6B68&'3%(+1%,?9;$ � ,ul5(E1�68&'3%$�&-9/6m68j29;,�(+1h�r1%(+*'#%$�35>�6B6a3%*�d�"�#%$<(E1K9/$�&'1r,�0@CQ(+*'*/(E681t$�*�b
9;,�j%0+(E*/#%CQ$�1=9m476�&I$u,�O�#ßLe�g*F(+*I3%$
�r1%$�3ßj=l�9�,�cK(E1%>_(+1=9;6�,�O�O�68A%1=9\9;#2$µCQ(+*'*/(E681
4768&k9;#%$)O�68CQP%0+$SR5,�123^9/#%$s,u[?,�(+0+,�j%0+$p&/$�*/68A2&/O�$�*�w &ih �m���r� �'¦ �V����� ¦�§ �
� ¦ � ¥ �
��(+1%P2A29CD,?9;$�&/(+,�0+*X,�1%3FP�6�*/*/(Ej%0+$gõr6 � *g6�4�P%&'6B32A%O�9/*�dr"�#%$q68P!$�&/,?9;(E681r,�0�*'9�,�9;A%*:6�4@,sLG� (E*
>8(o[8$�1Qj=l)(o9;*�O�,�Pr,�O�(E9zlFT7O�68CQCQ(E9/9/$�3),?1%3s&/$u,?0¡Y�4768&e,M*'O�#%$�3%A20+$�3Q9;(ECD$�T�P%&'6B3%A2O�9;(E681
&'$�*/6�A%&/O�$�*�YSd«"�#%$Z3%$��r12(E9;(E681F6�4�9;#2$ZCQ(+*/*'(+681\4768&g$u,�O�#5Le�¹O�681%*'(+3%$�&/*�$�O�681268CD(EOu,�0
,�*'P�$�O�9/* � #%(+O�#U,�&'$t9�,?c�$�1U(E1K9/6f,�O�O�68A%1=9I(E1}68&/32$�&.9/6]68P29/(+CQ(+Ü�$\9;(ECD$?dX�gCD6�1%>
9/#%$�*'$q,�*/P!$�O
9;*k,�&/$-P%&/6a3%A%O
9;(+6�1IO�68*�9;*:6�4³9;#%$�LG�p�2[?,�0+A2$�6�4³9;#%$M(E1%P%A29/*:,�1%3m[?,�0EA%$
6�4�(+1=9/$�&/CQ$�32(i,?9/$M,�1%3\�r1r,�0«P%&/6a3%A%O
9;*�d
"�#%$k,�P%P%0E(+O�,?9;(E681%*�9/#r,?9e*'A%P%P!68&'9e9;#2(+*�9zlaP�$:6�4!3%$�O�(E*/(+6�1%*��K,�&'$�>8$�12$�&;,?0+0El�*'9;,�&'9/$�3

CD,�1KAr,�0E0El8�â,?1%3�9;#%$Z3%$�O�(+*/(E681�CD,�c�$�&�(+*-,�15*/P!$�O�(i,�0E(+Ü�$�3�68P!$�&/,?9;6�&g9;#%,?9�(E1%3%(+O�,?9;$�*
� #%(EO�#�681%$t6�4�9;#2$5,�P%P%0E(+O�,?9;(E681%*sC<A%*�9mj!$�*'9;,�&'9/$�3Û4768&D$u,�O�#}6�1%$t6�4M9/#%$t9;,�*/cK*
j!$�0E681%>8(E1%>Z9;6s9;#2$�²q´tH-d

$ 	 ������������ 7�!���\�� ¡� d��z1{,|Le�p��9;#%$\3%$�O�(+*'(+6812*D,?&/$ICQ68&/$I*�9;&/A2O�9;A2&/$�3«�X,?1%3�9/#%$
²q´�H�Ou,�1Dj�$kCD6�&/$k,�A29/68C.,�9;(+O?�89;#r,?1.(+1s9;#2$g6�9/#%$�&G0+$
[8$�0+*�dK�z1I,?O�O�6�&/3r,�12O�$g9/6p9/#%$
CQ6B32$�0J*'#%6 � 1Û(E1f*/A%j%*'$�O
9;(+6�1��Bdox8�@9/#%$�&'$F,�&/$m9 � 6|cK(E1%3%*)6�4-Le�g*�w�9/#%$\*/(ECDP%0E$�*�9
Le���³9;#%,?9Z(E*ZO�68CDP!68*'$�3~6?4:$�`KA%(+P2CD$�1K9 � #%(+O�#~Ou,�1]126�9<j!$.*'$�Pr,�&/,?9;$�3���,�1%3fLe�
O�68CDP!68*'$�3)6�4!6�9/#%$�&NLe�k*�d8�z1)9;#2$W0i,�*�9NOu,?*/$��?9;#%$WO�6B6�&/3%(E1r,?9;(E681<,?CD6812>-9;#%$:Le�k*�9;6
,�O�O�68CQP%0E(+*/#.,�1\$�*�9�,�j%0E(+*'#%$�3I>80E68jr,�0!CQ(+*/*'(+681.(+*J(o9;*W$�*/*'$�1=9;(+,�0�9�,�*'câd%"�#%$MP%&'(+1%O�(+Pr,�0
,�(ECÝ(E*W9;6s$�12*/A%&'$q9/#%$qCD(E*/*'(+681\,�O�O�68CQP%0E(+*/#2CD$�1K9WjKlmO�#r,�1%>8(E1%>)9;#%$qLe� 9;6�P�680E68>�l
T7P%&/6a3%A%O
9Wõr6 � *�YJ68&JO�#r,�1%>8(E1%>Z9/#%$qLe� P%&/6a3%A%O
9;(E681m0+$
[8$�0+* � #%(E0+$�CD,�(E1K9;,�(+12(+1%>q(E9/*
&'$�*'9/&/(EO�9;(E681%*�dr"�#%(+*:9zlaP�$�6�4N3%$�O�(+*'(+6812*gC<A2*'9gj�$�,�O�O�68CQP%0+(E*/#%$�3h(E1t&/$�,�0�9;(ECD$?�â,�1%3
9/#%$�&'$�4768&'$q9/#%$p²q´�HàCZA%*'9:j!$q(+CQP%0+$�CD$�1K9/$�3m9/6Q6�P�$�&;,?9/$�,?A29;68CD,?9/(+Ou,?0+0El�d
ãr68&g9/#%$<*/(ECDP20+$�*�9�Le�p� � #%(EO�#5A%*/Ar,?0+0ElF(E1K[�680E[�$�*-�%1r,�0@$�`KA%(+P%CQ$�1=9/*���9/#%$)²q´�H

68P!$�&/,?9;$�*F,�A29;6�C.,?9/(+O�,�0+0ol8de"�#%$|²q´�H 3%$�,�0+* � (o9;#à&/$�,�0�9;(ECD$�(E124768&'C.,?9/(+681�,�1%3
O�681=9;&/6�0�,?O�9;(o[a(E9;(E$�*�dr"�#%$<O�6�1K9/&/680E0+$�3hP%&'6BO�$�*'*/$�*q,?&/$pP%#=lB*'(+O�,�0@68&kO�#%$�CD(EOu,�0V� � #%(+O�#

x��



(E1K[�680E[�$G47A21%O�9/(+681%*³0E(+c�$eCD,?9;$�&/(+,�0�9;&/,�1%*'P�68&�9�,�1%3ZCD,?9/$�&/(+,�0�9/&;,�1%*�4768&/CD,?9/(+681���O�#%$�C)b
(EOu,�0â&/$�,�O�9/(+6812*��a$�1%$�&/>�lD>8$�12$�&;,�9;(+6�1��K$�9;O?d%LN#=la*/(+O�,�0«O�68CQP�6812$�1=9;*��B*'A%O�#\,�*J[�$�*/*'$�0E*��
&'$u,�O
9;68&'*���9/&;,�12*/P!68&'9/(+1%>�j!$�0o9;*���$
9;O�do��C<A2*'9)j!$mO�6�CDCD,�1%3%$�3](+1~68&/3%$�&Z9;656�j29�,�(E1
P%&'6B32A%O�9/*�d�"�#%$)47A%12O�9;(E681%*�6?4G9/#%$��gA2C.,�15*'A%P!$�&'[a(E*/68&'*�,?&/$<9;6I$
[?,�0+Ar,�9;$Z9/#%$)j�$Sb
#r,u[a(+6�A%&M6�4G9;#%$sO�6�1K9/&/680E0+$�3µ*�la*'9;$�CÞjKl�$�*'9;,�j%0E(+*/#2(+1%>\Pr,�&/,�CQ$�9;$�&/*M68&q*'$�9pP�6�(+1=9;*�d
"�#%$-*/A%P!$�&�[B(E*/(E681m9�,�*'cm,�0E*/6<CD,ul.j!$�P!$�&�4768&/CQ$�3I,?A29;68CD,?9/(+Ou,?0+0El<68&JA%*'$M&/$�,�0�9/(+CQ$
*'A%P%P!68&'9k*'la*�9;$�CQ*:9;#r,?9:#2$�0+PI9/#%$q#aA2C.,�1F*/A2P�$�&'[a(+*'68&/*�d

"�#%$m²q´tHöOu,�1|68P�$�&;,?9/$D(E1~*'$�[8$�&;,�0 � ,�la*�w�,�A29/68CD,?9;(EO���*/A2O�#f,�*ZCQ68*�9�*�la*'9;$�CD*<,?9
9;#%$�O�681=9;&'68020E$�[8$�0�ô?C.,�1KAr,?0+0El�� � #%$�&'$�68P�$�&;,?9/68&/*@Ou,�1sP!$�&'476�&/C ²q´�Hf,�O�9/(E[a(E9/(+$�*�A%*/(E1%>
9;#%$gcK1%6 � 0+$�32>8$-9;#%,?9X9/#%$�lD#r,u[8$�,�j�6�A29X9/#%$-P2&/6aO�$�*'*/$�*�A%1%3%$�&J*/A2P�$�&'[a(+*'(+681�ôa68&GA%*/(E1%>
,�P%P%0E(+O�,?9;(E681%*J9/#r,?9:*/A2P%P�6�&'9;*�9/#%$p²�$�O�(E*/(E681h´t,�cK(+1%>QLN&/6aO�$�3%A%&'$�*ZTV²q´tLGY
d
ãr68&eC.,�1KAr,?0â,�1%3.*'A%P%P!68&'9/$�3DO�laO�0E$�*��a*'la*�9;$�CQ*JCZA%*'9GP%&'6�[a(E3%$g(E1=9;$�&�4�,�O�$�*G9/#r,?9J,�0+0E6 � *
9;#%$q68P!$�&/,?9;6�&/*W9;6QP!$�&'476�&/C *'A%O�#�,?O�9;(o[a(E9;(E$�*�d

:Kø¡ù=ø;: (µ��©a� § �¡��� &ih � ü �
�V�¡ ��¡�������
"�#%$s*/$
9�6?4X$�1=9;$�&'P%&/(E*/$Q,�O
9;(E[a(o9;(+$�*�C<A%*�9q68P!$�&;,�9;$)O�6�#%$�&'$�1=9;0ol^,�1%359;#2$Q(E124768&'C.,?9/(+681
C<A%*�9�õr6 � 6�[8$�&<,�0E0NP%0i,?1%$�*q9;#%&'68A%>8#268A29p9;#%$D#%(+$�&;,�&'O�#Klµ6�4X9;#%$.�8²gbyv-��´µd��M1%6 � 0�b
$�3%>�$D,?j�68AB9ZLe�k*���LGHag�*�,�1%3|ve1=9/$�&/P2&/(+*'$D0E$�[�$�0+*qC<A2*'9qj!$Q*�9;68&'$�3��³P%&'6BO�$�*'*/$�3],�1%3
9;&/,�1%*'47$�&/&'$�3�jKl|9;#%$\(E124768&/CD,?9/(+681|,�1%3_O�6�CDC<A21%(+O�,?9;(E681~9;$�O�#%1%680E68>8(EOu,�0G(+1247&/,�*'9/&/A%OSb
9;A%&'$�d«²�$�O�(E*/(E681�CD,�cK(+1%>.,�O�9/(E[a(E9/(+$�*:9�,?c�$)(+1=9/6I,�O�O�68A%1=9�9/#%$<(+1B4768&/CD,?9;(E681F>8$�1%$�&;,?9/$�3
j=l~9;#2$m$�1%>�(+1%$�$�&/(E1%>�P%0+,�1%$.,�1%3~9/#%$m$�O�681%68CQ(+O�,�0G&/$�*�9;&'(+O�9/(+6812*Z&/$�P%&/$�*/$�1K9/$�3�(+1~9/#%$
$�O�681%68CQ(+O�,�0rP%0i,?1%$�d="�#%$kP%&'6B3%A2O�9;(E681QCD6a3%$�0r32$�*/O�&/(Ej�$�3.(+1Q*/$�O�9/(+681m�M4768&G,�LG�UC<A%*�9
j�$q>8$�1%$�&/,�0+(EÜ�$�3\476�&�LGHag�*g,�1%3FP%0i,�1=9/*�(+1F,�O�O�68&/3%,�1%O�$ � (o9;#I9;#%$q#%(E$�&/,�&/O�#%(EOu,�0«68&/>=,�b
1%(+Ü�,?9;(E681�dB"�#%$M9;#%&'$�$
bz,�RB(+*�CQ6B32$�0«*/,?9;(E*'�r$�*�9;#%$q(+1B4768&/CD,?9;(E681.$SRBO�#r,�1%>8$q1%$�$�3%*k6�4@,�1
$�1=9;$�&/P%&'(+*'$��!,QP20i,�1=9u�â,QLGHGRh68&k,DLe���rj2A29-(o9:C<A%*�9gj!$pO�A%*�9;68CQ(+Ü�$�3\4768&:$u,�O�#h0+$�[�$�0Vd
"�#%$M3%$�O�(+*'(+681abzCD,�cK(+1%>�,�O�9/(E[a(E9/(+$�*J,�&'$�CQ68&/$g681.9;#2$�O�681=9/&/680�3%68CD,�(+1Q4768&W,)Le�ß9/#r,�1
4768&:,�1\$�1=9/$�&/P2&/(+*'$ � #%$�&'$q9/#%$�lI,�&/$M3%$�3%(+O�,?9;$�3I9;6s0+6812><9;$�&'C ,�O
9;(o[B(o9;(E$�*�dB"�#%$M47A%*/(E681
j�$
9 � $�$�1F9;#%$�9 � 6DCQ6a3%$�0E*WCD$�1=9;(+6�1%$�3\,�j!6�[8$q(+*JO�&/A2O�(i,?0«4768&J9/#%$M$�0+,�j�6�&;,?9/(+681m6?4�9/#%$
�-O
9;(E[a(o9;(+$�*��z1=9;$�>�&;,?9/(+681ICQ6B32$�0�3%$�*/O�&/(+j!$�3h1%$
Ra9�d
"�#%$k3%$�*'O�&/(EP29;(E681s6�4�,pLe�}(+*N>8(o[8$�1Q(+1s9;$�&/CQ*N6�4�(E1=9;$�&'1r,�0â,�123D$SRB9/$�&'1r,�0â68j��'$�O�9;*e9;#%,?9
Ou,�1\(E1K9/&/6a3%A%O�$MO�#r,�1%>8$�*:681I9;#%$MCQ(+*'*/(+6�1^T�68&�12$ � CD(E*/*/(E681%*;Y
d2"�#2$p(E1=9;$�&'1r,�0�68j��'$�O
9;*
� (E9/#%(+1F,sLe�¹,?&/$�9;#2$q476�0+0+6 � (E1%>%w

$ 	 �����������)��^�ëNê d
"�#%$Q0+(+*�9�6�4G�r1%(E*/#%$�3~>86a6a3%*-9;#%,?9pOu,�1^j!$Q6�j29�,�(E1%$�3^j=l^,IP%&'6BO�$�*/* � (E9/#%(+1�9/#%$

P%&'6B32A%O�9/(+681IA%12(E9�47680E0+6 � (+1%><,QP%&'6B32A%O�9/(+681ICQ$�9/#%6B3«d$ 	 ������������ 7�!�y~ê=��ó³��� d
�-*'*/6aO�(i,�9;$�3 � (E9;#Z$u,�O�#<P2&/6a3%A%O�9@9zlBP!$���9;#2$�&/$J(+*�681%$W68&�CQ68&/$GP%&/6a3%A%O
9;(E681ZCQ$�9/#Bb

6a3%*M9;#r,�9�32$�P!$�1%3%*�A%P!681µ9/#%$Q&;, � CD,?9;$�&/(+,�0���P%&/6a3%A%O
9Z,?CD68A21K9�,�123|$�`aA2(+P%CQ$�1=9
O�681%3%(o9;(+6�1%*�d�"�#%$IP%&'6B3%A2O�9;(E681]CQ$�9/#%6B3fO�,�1f$�*�9�,�j20+(+*'#_,�3%(E��$�&'$�1=9)A%*/,�>8$I6�4�9/#%$
$�`aA2(+P%CQ$�1=9ud

x��



$ íþ �ìuìu 7��� d
ãr68&J,pP%&/6a3%A%O
9JO�0i,�*'*��K9;#%$gLe�ß#r,?*JÜ�$�&/6�68&XCQ68&'$gP%&'6B32A%O�9/(+681QO�68CQP%&'68CD(E*/$�*�dK�

P%&'6B32A%O�9eO�0i,�*'*GO�,�1Qj�$�68jB9�,�(E1%$�3)47&/6�CÊ681%$�68&NCQ68&'$:LG�k*�dK"�#%$:CQ(+*/*'(+681)(E*N&/$�0i,?9/$�3
9/6\9/#%$sP%&/6a3%A%O
9;(E68159;6\j�$sP!$�&�4768&/CQ$�3 � (E9/#%(+1^,I9;(ECD$ZP�$�&/(+6a3�d�"�6\P�$�&'4768&'C 9;#%,?9
CQ(+*'*/(+6�1��@9;#2$t68P!$�&/,?9;(E681{6?4�9;#%$tLe� C<A2*'9mj!$F3%(E[a(+32$�3Û(E1=9;6],µ*/$
9m6�4�9;,�*/cK*Q9;6
j!$-P!$�&�4768&/CQ$�3mj=lD9;#%$-9/$�O�#%12(+Ou,?0«(+1B47&;,�*�9;&/A2O�9;A2&/$)T7$�`KA%(EP%CD$�1=9�68&JCQ68&'$-$�0E$�CQ$�1=9�,?0
Le��YSdr"�#%68*'$q9;,�*/cK*kC<A%*�9gj!$q*/O�#%$�3%A%0E$�3t6�[�$�&�9;#%$q(E1247&;,�*�9;&'A%O�9/A%&/$?d

$ 	 ������������ 7�!�Û�8ò%ë�ò�z� Vï� 7��^ d
LN&/6a3%A%O�9/(+681sO�,�Pr,�j%(E0+(o9zlZ(E*e9/#%$:#%(+>�#%$�*�9X6�A29;P%AB9X&/,?9;$?� � #%(+O�#QO�6�A%0+3sj!$g,?O�#%(+$
[8$�3

4768&q,IP%&'6B32A%O�9M9zlaP!$D(E1µ(E3%$u,?0@O�6�1%3%(E9/(+6812*�d�"�#%(E*qP%&/6a3%A%O
9;(+6�15Ou,�Pr,?j%(+0E(E9zlhC.,ul�j!$
3%(o�«$�&/$�1K9G(o4!9/#%$�&'$-,?&/$:O�#r,�1%>�$�*G(+1)9;#%$:O�681%3%(o9;(+6�1)6�4�&/, � C.,�9;$�&'(i,�0E*��?P%0i,�1=9��8$�`KA%(EPBb
CQ$�1=9u��,�123~9;#%$DP�$�&/*'681%1%$�0XO�,�Pr,�O�(E9�,�9;(+6�1�d�"�#%$�&'$I,�&'$Q9 � 6t9zlaP�$�*<6�4:LN&'6B3%A2O�9;(E681
O�,�Pr,�j%(E0+(o9;(+$�*�w
% ü   ¦ � §o¦ £ § �p� ¦ � ¦ £�� § �¡�V¨�dB"�#2$MP�68&�9;(E681.6�4³9/#%$�P%&'6B3%A2O�9;(E681mO�,�Pr,�j%(E0+(o9zl)9;#r,?9JOu,�1Ij!$,?9'9�,�(E1%$�3\j%A29k(E*�1%6�9:O�6�CDCQ(E9'9;$�3m9/6sO�A%&'&/$�1=9g68&W47A29/A%&/$qP%&'6B3%A2O�9;(E681�d
% uX��®)®)�¡���y�/©{� ¦ � ¦ £�� § �¡��¨?dG"�#%$5P!68&'9/(+681{6�4M9;#%$tP%&/6a3%A%O
9;(+6�1�Ou,�P%,�j%(+0E(E9zlf9/#r,?9m(E*O�A2&/&/$�1=9;0Elm(+1\A%*/$p68&�(E*�*/O�#%$�3%A%0+$�3h4768&�A2*/$�d

$ é��«�� 7ë�|êB�!�Q�8������ 7�� 7�!� d
� Le�Ì(+*qO�6�CDP!68*/$�3|6?4W681%$Q68&qCQ68&/$s$�`KA%(EP%CQ$�1=9IT7(+1247&/,�*'9/&/A%O
9;A%&'$�Y�9;#r,�9�P!$�&yb

4768&'CD*�9;#%$�P%#=la*/(EOu,�0â,?1%3��?68&NO�#2$�CQ(+Ou,?029;&/,�1%*'476�&/CD,?9;(E681%*@6?4�&/, � CD,?9;$�&/(i,?0a9/6p$�0i,�jab
68&/,?9;$k,pP%&/6a3%A%O
9udBHJ#r,�1%>�$�*J(E1Q9/#%$-$�`KA%(+P%CQ$�1=9XO�68123%(E9/(+681%*e&'$�*/A20E9X(+1D,p1%$ � ,u[�,?(+0ob
,�j20+$MOu,?Pr,�j%(E0+(E9zls4768&W9/#%$qP%0i,?1K9�d

$ 	 �����8êaìuìsì���ò2��ê d
"�#%$k$�[86�0+A29/(+681Q6�4«9/#%$kP%&/6aO�$�*/*e9;6pO�68CQCD(o9G,p>�(E[8$�1DP2&/6a3%A%O�9G9zlaP�$k&/$�*/A%0o9;*e47&/68C

9/#%$\O�68CQP�6�*/(E9/(+681~6�4-9/#%$\P%&/6a3%A%O
9;(+6�1�O�,�Pr,�j2(+0+(o9zl8��9;#%$\*'9;,?9;$F6�4k9;#%$\$�`aA2(+P%CQ$�1=9
T7&/$u,?0aO�,�Pr,�j2(+0+(o9zl2Y
��,�1%3�9;#%$XCD(E*/*/(E681�,�O�#%(+$
[8$�CD$�1K9:T�3%$
[8$�0E68P%CQ$�1=9N6�4r,gP%&'6B3%A2O�9;(E681
*'P�$�O�(E�%Ou,?9/(+681âYJA21%3%$�&k,)P%&'6B3%A2O�9;(E681\CD$
9;#%6a3�d

�-1�6�j��'$�O
9M68&/(E$�1=9;$�3�CQ6B3%$�0�9;#r,?9-&/$�P%&/$�*/$�1=9/*�9;#%$<O�68CQP�6812$�1=9;*-,�1%35,�O
9;(o[B(o9;(E$�*k6�4e,
Le�þ(E*�*/#%6 � 1h(+1I�r>8A%&'$pÁ2d

"�#%$<O�0i,�*'* & � ��© ¥ �
������� h �r�¡��3%$�*'O�&'(+j!$�*-9/#%$ZP%&'68P!$�&'9/(+$�*�,�1%3�9/#%$Zj!$�#%,�[a(E68A%&-6?4e$u,�O�#Le�¹6�4@9;#%$p*'la*'9/$�CFd�"�#2(+*kO�0i,?*/*k(+*k,�1h,�>8>8&'$�>=,?9/$�6?4�P%&'6B3%A2O�9;*���CQ(+*'*/(E681%*:,�1%3hOu,�P%,�b
j%(+0E(E9/(+$�*e9;#%,?9:,�&'$�*/A%P2P�68&�9;$�3hj=l.9/#%$MO�6�&/&/$�*/P!681%3%(E1%>)O�0+,�*/*'$�*�w & � ��© ¥ �
�V� &�h (t�+���
�����r�,�1%3 &�h u ¦ � ¦ £�� § �¡��¨?de"�#%$h&/$�0+,?9;(E681%*'#%(+P%*sj!$�9 � $�$�1�9;#%$ & � ��© ¥ �
�V����� h �r�¡�:O�0+,�*/*.,�1%39;#%$�(+&:,�>�>8&/$�>=,?9;$�3\O�0i,?*/*/$�*k,�&/$q,�*W476�0+0+6 � *�w%,sLe�þP2&/6a3%A%O�$�*:681%$q68&�CD,�1=lmP%&'6B3%A2O�9;*��
,MLe�Û&/$�,�O�#%$�*e6812$W68&�CD,�1=lZCQ(+*'*/(E681%*�,?1%3s,MLe��,?9/9;,�(+12*@681%$J68&�CD,�1=lZO�,�Pr,�j%(E0+(o9;(+$�*�d
�-0E*/6%�r,sLe�îC.,ulI#%,�[�$p9/#%$�(E&�6 � 1h$�`aA2(+P%CQ$�1=9u� � #2(+O�#F(+*:,)cK(+1%3F6�4�&/$�*'68A%&'O�$�*�d

ãr68&:$u,�O�#�P2&/6a3%A%O�9g$�0+,�j!68&;,?9/$�3Fj=lt,DLe���â9;#%$�&/$�,�&/$p681%$�68&:C.,�1=lF,�*'*/6aO�(+,?9;$�3tP%&'6?b
3%A%O
9;(+6�1�CD$
9;#%6a3%*�� � #%(EO�#^,�&/$Z&/$�P2&/$�*'$�1=9;$�3|j=lF9;#%$ & � ��© ¥ �
�V������(µ�
�¡r��©ZO�0i,?*/*�d�"�#%$P%&/6aO�$�*/*:9;6QC.,?c�$p,QP2&/6a3%A%O�9kj=lI47680E0+6 � (+1%>s,sP%&'6B3%A2O�9;(E681\CD$
9;#%6a3F(+*�*'9/68&/$�3t(E1\9/#%$
& � ���������pO�0i,�*'*���,�1%3]9/#%$I,�*'*/6aO�(i,�9;(+6�1~,�CQ681%>F9;#%$�*/$IO�0i,�*'*/$�*Z(+1%3%(EOu,?9/$�*p9;#r,?9<,tP%&'6?bO�$�*/*�47680+0E6 � *J,<P%&'6B32A%O�9/(+681mCQ$�9/#%6a3.9;6)CD,�c�$�,ZP%&/6a3%A%O
9u�BA29;(E0+(+Ü�(+1%>p*/6�CD$�&'$�*'68A%&/O�$�*
O�681B�r>8A%&/,?9;(E681��!1%68&/CD,�0E0ElI(ECDP!68*/$�3�j=lh9/#%$<*'$�0+$�O�9/$�3^P%&/6a3%A%O
9;(E681�CQ$�9;#26B3�dauX���uª�� B

xu�



RawMaterialHuman Services
�

Resource

ActualControlAction

Process

1..*
**

utilize�

PUState*

ProcessState
*

1..1 measurement�
*

MissionAdvance

**

ProductionMethod

1..*

1..1

following

*1..1

controlAction�

PUCapability
PUMission

1..*

1..*

evaluation�Product

Equipment

ProductionUnit

1..*obtain�1..*
reach�

1..*

produce�

1..*

1..1

ownership�

Configuration
�<<Association>>�

à]Å°Ç�Ñ��pÑ2Ë�½ÆÉ�ÍÌÍ�»�Å¿ÉnÇ�È�É�Á_¾�Ä>ÃÌ¹�ºuÜÝÞ�ÍJËê¾�Á�À�¾�Â�ºJÂ¡ÃÌÍ
¥B�'¦ �������5(+*Z,�1f,�*'*/6aO�(i,�9;(+6�1|O�0i,�*'*�9;#%,?9<O�,�P29;A2&/$�*�9;#%$m*�9;&'A%O�9/A%&/$I,?1%3]j!$�#r,u[a(+68A2&Z6�4
9;#%$q(E1K9/$�&/,�O�9/(+681\j!$�9 � $�$�1tP%&/6aO�$�*/*/$�*�,�123h&'$�*/6�A%&/O�$�*�d�ã@(E>8A%&/$qÁQ,�0E*/6sOu,?9/$�>86�&/(+Ü�$�*:&/$Sb
*/68A2&/O�$�*e,�*�&/, � CD,?9/$�&/(+,�0���#KA%CD,�1)&'$�*/6�A%&/O�$�*���&/$�*'68A%&'O�$�*N6?4â*/$�&�[a(+O�$?�=,�1%3Z$�`KA%(+P2CD$�1K9��
� #%(+O�#�,�&'$I*/A%P2P�68&�9;$�3�j=l|9;#%$IO�68&/&'$�*/P!681%32(+1%>^O�0+,�*/*'$�*�wa� ¦ ��( ¦ �z� � � ¦�§ � & � � �����r�«� § �) � �  ������
�«,�123�< ¤�¥ ���!®.�
�r��d��g0+0�6�4e9;#%$�C×#r,u[�$)3%(E��$�&'$�1=9MO�6�12�r>8A%&/,?9;(E681%*g3%$�P!$�1%32(+1%>
681~9/#%$.P%&'6BO�$�*'*�� � #2(+O�#f,?9p9;#2$.*;,?CD$Q9;(+CQ$s3%$�P!$�123%*)681|9/#%$.P2&/6a3%A%O�9/(+681|CD$
9;#%6a3
j�$�(+1%>)47680E0+6 � $�3�d
"�#%$µ²q´�H CQ6a3%$�0M,?* � $�0E0M,�*I9;#2$|,?*/*/6aO�(+,?9;(E681%*�®.� ¦ � ¥a� �
®.�
�r���D�
  ¦�§°¥%¦ �������{,�1%3
�����r� � � §ºü �
�V�����_j!$�0E681%>~9/6~9;#%$ &ih�) � ¦ �z�.O�0i,?*/*�dW·B$�12*/68&'*\,�1%3}68j%*'$�&�[8$�&'*F,�&/$�A2*/$�39;6\CQ$u,�*'A%&/$s,�123µ9/6I$�*'9/(+CD,?9;$<9/#%$)*'9;,?9;$s6�4J,IP%&/6aO�$�*/*M9;#%,?9M47680+0E6 � *M,I3%$�9/$�&/CQ(+12$�3
P%&/6a3%A%O
9;(E681UCD$
9;#%6a3�d�"�#%$�®.� ¦ � ¥B� �
®.�
�r�M,?*/*/6aO�(+,?9;(E681UP�$�&'4768&'CD*m9/#%(+*I9;,�*/câd:"�#%$
O�68CQPr,�&'(+*'681tj!$�9 � $�$�1^9/#%$ZP2&/6a3%A%O�9/(+681hA%1%(o9`�º*-*'9;,?9;$<,�1%3�(o9;*kCD(E*/*/(E681F(+*-*'A%P%P!68&'9/$�3
j=lI9;#%$m�
  ¦�§°¥2¦ �V�����D,�*/*'6BO�(i,?9/(+681«�%,�1%3\�r1r,?0+0El��B9/#%$p,�O�9/Ar,?9;6�&/*k,�&/$q*'A%P%P!68&'9/$�3tj=lm9/#%$
�����r� � � §ºü �
�V�����D,�*'*/6aO�(i,�9;(+6�1�d
v@RB9/$�&'1r,�0�4�,?O�9;6�&/*��a3%A%$g9;6<(E1%P%A29/*JCQ6B3%(o�rOu,�9;(+6�1%*��89/#r,?9W(E12õrA%$�1%O�$g9;#%$-LG�à47A%1%O�9/(+681ab
,�0+(o9zlm,?&/$M9;#%$M47680E0+6 � (+12>%w

$ �Zó³òr��ðâêaìt �� ë������������� 7�!� ðâ�!ò%ïVì d«� 1%$ � CD(E*/*/(E681���68&q,�1µ,�3t�'A%*�9;CQ$�1=9p681µ,�1
$�*'9�,?j%0+(E*/#%$�3hCQ(+*'*/(+6�1��2(ECDP%0E(+$�*�,�1\$�[?,�0EAr,?9;(E681\6�4�9;#%$q*'9;,?9;$p6�4�9;#%$�Le��dr"�#%$pO�6�1Bb

x��



*'$�`KA%$�12O�$-6?4�9/#%(+*NO�#r,?1%>8$:(+*�9/6�O�#r,?1%>8$�9;#%$:P%&'6B32A%O�9/(+681sCQ$�9;#26B3sj=l)&/$�*/O�#%$�3%A%0E(+1%>
9/#%$q(+1=9;$�&/1r,�0�,�O�9/(E[a(E9/(+$�*J(+1\68&/32$�&�9;6Q,�O�O�68CQP%0+(E*/#m9/#%$q1%$ � CQ(+*'*/(E681�d

$ �Zó³òr��ðâêaì< ��fë@ów^�ìu V�8ò%ïN V�³ë@����ì da"�#%$�`KAr,?0+(E9zls6?4�9;#%$g&;, � C.,�9;$�&'(i,�0rO�,�1mO�#r,?1%>8$
6�[8$�&k9/#%$pP%&/6aO�$�*/*/(E1%>D9/(+CQ$�dr�¢4�9;#%68*'$ZO�#r,?1%>8$�*-,�&/$p(+1B4768&/CQ$�3\j=l\CD$�,�1%*k6�4N,Q1%$ �
CQ(+*'*/(+6�1��B9/#%$pLG�î3%6a$�*:1%6?9gP!$�&�4768&/C ,�1=l\3%$�9/$�O
9;(+6�1t,�O
9;(o[B(o9;(E$�*�d��JA29k(E4³9/#%$�&'$Z,�&'$
1%6?9-(E124768&/CQ$�3FO�#r,�12>8$�*���9;#2$<Le� C<A2*'9�32$�9;$�O�9�9/#%$�*'$<O�#r,�12>8$�*�(E1t68&'3%$�&:9;6.C.,�c?$
9/#%$q(+1=9;$�&/1r,�0�,�3t�'A%*�9;CQ$�1=9;*�9;6s9;#2$pP2&/6aO�$�*'*/$�*�d

$ �Zó³òr��ðâêaì\ V�àò��%òr �ï�ò�z@ �ïV ¡��^���fM�r��ó³êa� 	 � d«ãâ,�(+0EA%&/$�*-68&�O�#%,�1%>8$�*M(+1�9;#2$),u[�,?(+0ob
,�j2(+0+(o9zlI6�4G$�12$�&/>?l8��*�9;68&'(+1%>I,?1%3�9;&/,�1%*/P!68&�9;(+12>.*'la*�9;$�CQ*M9;#r,�9M,?��$�O
9M(+1%P2A29;*��«68A29�b
P%AB9;*G68&XP2&/6aO�$�*'*/(E1%>ZO�,�Pr,�j%(E0+(o9;(+$�*N6�4«9/#%$�Le�UC<A%*�9Jj!$k9;,�c�$�1m(+1=9/6<,�O�O�68A%1=9Xj=lQ9/#%$
3%$�O�(E*/(+6�1BbzCD,�cK(+1%>Z*'la*'9/$�CQ*�d

"�#%$mLe�ÌOu,�1~,�0+*'6t,��«$�O�9p9;#%$Q$�1=[a(+&'681%CQ$�1=9Z32A%$Q9/6tO�#r,?1%>8$�*�(+1µP%&/6a3%A%O
9;*�,�1%3���68&
� ,?*'9;$?d�"�#%68*'$<A%1%$SRBP�$�O�9;$�3|O�#%,�1%>8$�*M,�&/$Z(+124768&'CD$�3tj=lF9;#%$<P2&/6aO�$�*'*�*'9;,?9;$?d«� CD68&'$
>8$�12$�&;,?0MO�0i,?*/*I3%(+,�>8&;,?C � #%(EO�#ß(E1%O�0EA%3%$�*\,�0+0g6�4�9/#%$5&/$�*/68A2&/O�$�*hAB9;(+0E(+Ü�$�3}(+1U,_Le�
(+*I*'#%6 � 1 (+1}�r>�A%&/$|Â2dW"�#%(E*I�r>8A%&'$|,?0+*/6_P%&'$�*'$�1=9;*F9;#%$^O�6�&/&/$�*/P!681%3%(E1%>�*/$�`KA%$�1%O�$
3%(i,?>8&;,�CF� � #2(+O�#F&/$�P2&/$�*'$�1=9;*k9;#%$q68j��'$�O�9/*:(+1=9;$�&;,�O
9;(+6�1h,?*k$SRBP%0i,�(E1%$�3\j!$�4768&'$�d

Enterprise Production complex

PUConfiguration
<<Association>> 

Production unit¡1..*use¢
Resource
£*

utilize¢

RawMaterialPersonnel¤ Services Equipment¥

Configuration¢<<Association>>¦

à]Å°Ç�Ñ�§pÑSÒrÂ%º{èpÃ�ºJÂ�»�ºJ»�ñ�Ô�ò�ºJÐ{Ãrã�¾p»�ºJ½l¾�Ä:ÃÌ¹�º3óÝÂ¡Ã�º�ÈÌÀ�È¯Å¿ÍÌºÙÒrÈ¯Ð�¹�Å°Ã�ºJÐ{ÃÌË�ÈÌº
:Kø¡ù=ø©¨ (µ��©a� § �¡���D�7r�Fª:£¬«u���
�¡�'=��� ¦  ���� ¥a�
"�#%$e$�[�680+A29/(+681q6�4a$�,�O�#Z6812$N6�4B9/#%$eLe�g*�O�68CQP!681%$�1=9/*�3%$�*'O�&/(Ej�$N9/#%$e>80+68j%,�0�j!$�#r,u[a(+6�A%&
6�4³9;#%$qLe�k*kP2&/6aO�$�*'*�dâãâ,�(E0+A%&'$�*J(E1%*/(E3%$-9/#%$qP%&/6aO�$�*/*k,�&/$�,�*/*'6BO�(i,?9/$�3 � (E9/#m4�,�(+0EA%&/$�*W681
9;#%$X$�`KA%(EP%CD$�1=9�O�6�1%3%(E9/(+681«��,�1%3Z$�&/&'68&/*�681Z9;#2$JP%&'6B3%A2O�9;(E681pCD$
9;#%6a3�d�"�#%$Wj!$�#r,u[a(+6�A%&
6�4�9;#%$qP%&'6BO�$�*/*kOu,?1hj!$q3%$�*'O�&/(Ej�$�3t,?*g,s²�(E*/O�&'$�9/$�v�[�$�1=9�²-la1r,?CD(EOu,�0�·ala*'9;$�Chd
v@RB9/$�&'1r,�0�4�,�O
9;68&'*�*/A%O�#~,�*-4�,�(E0+A%&'$�*�6�1�9;#%$)&/, � CD,?9;$�&/(i,?0��!,I1%$ � CD(E*/*'(+681���0i,�O�cF6�4
*/$�&'[a(+O�$�*ZT�$�dº>%dâ$�12$�&/>?l8� � ,�9;$�&��r&/$
47&/(+>�$�&;,�9;(+6�1��2$
9;O�d�Y�#r,u[8$p(+12õrA2$�1%O�$�*k681F9/#%$qP%&/6aO�$�*/*
,�1%3FC.,ul.O�#r,�1%>8$q9;#2$�Le�k*kCQ(+*'*/(E681�d
�-0E0%9;#%$�*/$-$�0+$�CD$�1K9/*��=j!$�#r,u[a(+6�A%&XCD,ul)j!$g3%$�*/O�&/(+j!$�3Dj=lQ,�*/$
9J6?4�P%&'$�3%(EOu,?9/$�*e4768&e$u,�O�#
O�68CQP!681%$�1=9X,�1%3s4768&�9/#%$:$
Ra9;$�&/1r,�0%4�,?O�9;6�&/*�d="�#2$g*�lB*�9;$�C $
[8680EA29;(E681)&/$�*/A%0o9;*e(+1Q,q1%$ �
*'9;,?9;$?� � #%(+O�#I(E*W&/$�P%&/$�*/$�1K9/$�3h,�*:,ZO�#r,?1%>8$M681m9/#%$M*/$
9�6�4�P%&/$�3%(+O�,?9;$�*W9;#r,�9�3%$�*'O�&'(+j!$�*
9;#%$qP%0+,�1=9ud
LN&/$�32(+Ou,�9;$�*@C<A%*'9@j�$J*'9;6�&/$�3s,?1%3<CQ6B3%(o�r$�3�j=lZ$
[�,?0+Ar,?9/(+681Z,�1%3<O�681=9;&'680%,�P2P%0+(EOu,?9/(+681%*
T�(VdÀ$?dE�X68j%*/$�&'[�$�&/*h,�1%3U*'$�1%*'68&/*I4768&I$
[�,?0+Ar,?9/(+681«�J,�123}O�681=9;&'680+0E$�&'*��J6�P29;(ECD(EÜ�$�&'*��J,�1%3

x ¼



,�O�9/Ar,?9/68&/*�4768&�O�681=9;&/6�0¡YW,�O�O�68&'3%(+1%>)9/6s9/#%$qCD(E*/*'(+681I6�4�9;#2$�Le�pd

:Kø+÷ ú r� !� � ����� ¦�§�® �r�z��� �/¦ �������

·BA%j%*'$�O
9;(+6�1\�Bdox-(+12O�0+A23%$�3Q9;#%$g#%(+$�&;,�&'O�#%(+O�,�0!,�&/O�#%(o9;$�O�9;A2&/$-32$�*/O�&/(EP29;(E681D4768&e9;#2$�HWLGH-d
"�#%$Q²q´�HîC<A%*'9�#r,u[8$Q(+124768&'C.,�9;(+6�1t,�j!68A29-9;#%$)(E1K9/$�&'1r,�0�P%&'6BO�$�*'*/$�*pA%*'(+1%>I*'$�1%*'68&/*
0+6aOu,?9/$�3s,�0E681%>-9/#%$:P%&/6aO�$�*/*'$�*�dB·B(ECD(E0i,�&'0El��u9;#%$�P%&'6BO�$�*'*/$�*Gj!$�#r,u[a(+68A2&N(+*�O�681=9;&/6�0+0+$�3)j=l
O�68&'&/$�*/P!681%3%(E1%>\,�O�9/Ar,?9/68&/*MP%&'68P!$�&/0olt0E6BO�,?9;$�3�d!�W9q0+6 � $�&�0+$
[8$�0�� � #2$�&/$)9/#%$)*/(ECDP%0E$�*�9
Le�U(E*�0+6aOu,�9;$�3«��P%&'6BO�$�*/*'$�*G9�,�c?$�P%0i,�O�$�681)9;#%$:$�`aA2(+P%CQ$�1=9u�8,�1%3)9;#%$
ls,�&'$�*/$�12*/$�3m,�1%3
CD6a3%(o�r$�3hjKltP%#=la*/(+O�,�0@32$�[a(+O�$�*�d�ãâ6�&gO�68CDP!68*'(E9;$�Le�g*���LGHag�*q,�1%3t$�1=9;$�&/P%&'(+*/$�*��«9/#%$
O�681=9/&/680E0+$�3\P%&'6BO�$�*'*/$�*g6BO�O�A%&k6�[8$�&-,s0+68>�(+Ou,?0«$�`KA%(EP%CQ$�1=9�,?1%3F9/#%$�&'$�4768&'$p9/#%$qP%&/6aO�$�*/*
[?,�0+A%$�*s,�&/$I6�j29�,�(E1%$�3_,?1%3_CD6a3%(E�%$�3f6�[8$�&s9/#%$\Le��·a9;,?9;$F,�123{Le�-´h(+*'*/(+6�1�&'$�*'P�$�O
b
9;(o[8$�0ol8d

:Kø;: ® �r�z��� �'¦ �V�����µ�y¬q�7r� & � ���������
�¡��� ¦ �!©¯uX���r� � � § < ¤�¥ ���!®.�
�r�â¬u� �p¦ &ih
ã@(+>�A%&/$µx�Ø~*'#%6 � *m9;#%$�CD,�(E1ÛO�6�CDP!681%$�1K9/*m(+12*/(+32$�,]Le�á,�123�9;#%$�(+&Q&/$�0+,?9;(E681%*'#%(+P�d
"�#%$�*'$hO�68CQP�6812$�1=9;*s,�&'$m9;#%$\²�$�O�(E*/(+6�1�·ala*'9;$�C HJ68CQP�6�1%$�1=9 � #%(EO�#{(E*<O�6812O�$�&'1%$�3
� (E9/#s9/#%$:(+12476�&/CD,?9;(E681<,�123D*�lB*�9;$�CD*G1%$�$�3%$�3Q9;6M9�,?c�$:3%$�O�(+*'(+681%*��89;#%$gHJ681=9/&/680!´h$�O�#Bb
,�1%(E*/CQ*MHJ68CQP�6�1%$�1=9 � #%(EO�#^>8&/68A2P%*M,�0E0�9/#%$)$�0E$�CQ$�1=9;*�12$�$�32$�3^9;6mO�681=9;&/6�0@9;#%$<LG�p�
,�1%3m9/#%$MLN&/6a3%A%O
9;(+6�1F´h$�O�#r,?1%(+*'CD*:HJ6�CDP!681%$�1K9 � #%(+O�#\O�6�CDP%&'(+*'$�*J9/#%$�P%&'6BO�$�*/*��%(E9/*
P%&/6a3%A%O
9;(E681\CD$
9;#%6a3%*:,�1%3\9;#2$p&'$�*'68A%&/O�$�*k&/$�`aA2(+&/$�3t(E1m9;#%$qP%&'6B3%A2O�9;(E681\P%&/6aO�$�*/*�d

° x ó�ê�������êKðâ��ò2�� 7�!�Ûíî���³êBï²±�éM�!��êK��ë��� Vì�êb³¸ñI������~ò2�� ��!� x êB��ó����!ï7�!ð! 7êaì

"�#%$�P%&'$�[a(+6�A%*W*/$�O�9/(+681IP%&'$�*'$�1=9;$�3t,Z32$�*/O�&/(EP29;(E681m6�4�9/#%$�3%$�O�(+*'(+681abzCD,�cK(+1%>�,�O�9/(E[a(E9/(+$�*
,�1%3f9;#2$ � ,ul]9/#%$\²q´�H P�$�&'4768&'CD*Z(E9;*Z68P�$�&;,?9/(+6812*�d��¢9s(+*<1%6 � 1%$�O�$�*'*;,�&�lf9;6�9�,?c�$
(+1=9;6t,�O�O�68A%1=9Z9/#%$Q$
RB(+*�9;$�12O�$m6�4W*/6�4¡9 � ,�&/$DPr,�O�c�,�>8$�*�9/#r,?9<P!$�&�4768&/Cá9/#%$Q$�[?,�0+A%,?9;(E681
,�1%3µO�681=9/&/680e,�O
9;(o[B(o9;(E$�*�&'$�0i,�9;$�359/6\9/#%$Q²q´tL�d�"�#2$�*/$D*/6�4¡9 � ,�&'$QP%,�O�c�,�>8$�*�,�0E0+6 � 9;6
9;&/,�1%*'476�&/CÚ9;#%$.(+124768&'C.,�9;(+6�1µ(E1~9;$�&/CQ*Z6�4:$�O�681268CD(EOu,�0e68&�$�1%>�(+1%$�$�&/(E1%>�(E1%3%(+O�,?9;6�&/*��
,�*:*/#%6 � 1�(E1\*/A%jBb¢*/$�O�9;(E6815�ad��2d2"�#%$�cK1%6 � 0E$�3%>8$�,�j!68A29k&/$�*/68A2&/O�$�*)T7(�dº$�drCD,?9;$�&/(i,?0«(+1ab
P%A29/*��G(+1247&/,�*'9/&/A%O
9;A%&'$�,�1%3Û$�`KA%(+P2CD$�1K9�Y)9/#r,?9.(+124768&'CD*Q,�j!68A29Q9;#2$tOu,?Pr,�j%(E0+(E9zlf,�1%3
Ou,�P%,�O�(o9zlm6�4�9/#%$qLe���%(E*WC.,?1r,�>8$�3IjKlD9;#%6�*/$MPr,�O�c�,�>�$�*�d2�z1\9/#%$M*;,?CD$ � ,ul8�%(E124768&'C.,�b
9;(E681s,�j!68A29N9;#2$k$�O�681268CD(EOu,�02(+1%3%(EOu,?9/68&/*���j%A23%>8$�9��=O�68*�9;*X,�O�O�68A%1=9;(E1%>%�=,?*/*/$
9;*GO�681=9/&/680V�
$�9/O�d�(E*<C.,?1r,�>8$�3fjKl~6�9;#2$�&<*'P�$�O�(i,?0+(+Ü�$�3f*'6�4¡9 � ,?&/$IPr,�O�c�,�>�$�*�dN"�#2$\,�&/O�#%(o9;$�O�9;A2&/$I6�4
*/6�4¡9 � ,�&'$gPr,?O�c?,?>8$�*J,�1%3s9;#%$kcK1%6 � 0+$�32>8$-,?j�68AB9X&'$�*'68A%&/O�$�*�,?1%3D(E1247&;,?*'9;&'A%O�9/A%&/$kC<A%*�9
j�$D#r,�1%320+$�3~(+1~*'A%O�#_, � ,ul|9/#r,?9Z9/#%$m²q´hL���3%(+*�9;&/(Ej%A29/$�3~6�1~9;#%$D#%(+$�&;,�&'O�#=l8�@P!$�&yb
4768&/CQ*W(o9;*X47A21%O�9/(+681%*�d%�z1\68&/32$�&J9/6)P�$�&'4768&'C 9/#%68*/$q,?O�9;(o[a(E9;(E$�*��B(o9�(+*X&/$�`KA%(E&/$�3\9/6)#r,u[8$
,.>86a6B3tC.,?9/O�#%(+12>m,�CQ681%>.9/#%$),�P2P%0+(EOu,?9/(+681h,�&/O�#2(E9;$�O�9/A%&/$),?1%3�9;#%$ZO�68CQP%A29/$�&/*�,�1%3

x�¿



RawMaterial Personnel Services
´

Equipment

Resource

Configuration
µ<<Association>>

Application
¶

Information

ProductionUnit

1..1

1..*

ownership·
support¸
represent

1..*

ControlStation
µ 1..* control¹

Actuator
¶

Sensor
´ Product

1..*

produceº

Process

*

1..*

utilize»

adjust¼
measure½

ProductionMethod

1..*

isProducedBy
¾

1..*1..1

following
¿

1..*1..*

Decision System

Control mechanisms

Production
mechanisms

à]Å°Ç�ÑâçÁÀ�Ñ�¸ªºJÐ�¹�Â�Å¿Ð�É�½lÐ{¾�ÁvÀ�¾�Â�ºJÂDÃÌÍ�ÅÆÂHÉvÜÝÞ
1%$�9 � 68&'ca*�,�&'O�#%(E9/$�O�9/A%&/$<9/#r,?9M*'A%P%P!68&'9/*�9;#%$s,?P%P%0+(EOu,?9/(+6812*��â#r,�1%320+$�*�9/#%$)cK1%6 � 0+$�3%>8$
,�j!68A29N&'$�*/6�A%&/O�$�*X,�1%3)$�O�681%68CQ(+O�,�0%,?*/P!$�O�9/*G,�1%3)*/A2P%P�6�&'9;*N9/#%$:²q´tL�d�"�#%$�P%&/6�P�68*'$�3
(+1=9;$�>8&;,�9;(+6�1mCD6a3%$�0�CD,?9;O�#2$�*W9;#2$M0+(+12ca*J,�CQ681%>),�0E0«$�0+$�CQ$�1=9/*J9;#r,�9�O�681B4768&/C 9;#%$M,?ABb
9;68CD,?9/(+681�P=la&;,?CD(E3µ*'#%6 � 1|(E15�r>8A%&'$Fx�x8d�� j%&'(+$�4X3%$�*/O�&'(+P29/(+681^6�4G$�,�O�#~6812$)6�4X9/#%$
P=lB&/,�CQ(+3I4�,�O�$�*:(+*�>8(o[8$�1F1%$SRB9�d

$yÂ êa�= Vì� ��!�y|ò�Ã� ���ð|ó� 7êK��ò%���?ów^ d
"�#%(+*e(E*e9/#%$:CD6�*'9e(+CQP!68&'9;,�1=9�4�,�O�$:6�4�9;#%$:(E1K9/$�>8&/,?9;(E681)P=la&;,�CQ(+3�d="�#2(+*N4�,�O�$ � ,�*

3%$�*/O�&/(+j!$�3\(E1I*/$�O
9;(E681\�),�1%3\(E9J(+*�,?*/*/6aO�(+,?9;$�3 � (E9;#\,?1I68&/>=,?1%(+Ü�,?9;(E681.jr,?*/$�3FA%P!681
9/#%$t$�1K9/$�&'P%&/(E*/$t47A%12O�9;(E681r,�0k,�&'O�#%(E9/$�O
9;A%&'$�&/$�`aA2(+&/$�3Û9;6~,�O�O�68CQP%0+(E*/#Û(o9;*QCD(E*/*'(+681�d
"�#%$q$�1K9/$�&'P%&/(E*/$pO�6812�%>8A%&;,�9;(+6�1F&'$�`KA%(E&/$�3\9;6Q,�O�O�68CQP%0E(+*/#I(o9;*�CQ(+*'*/(+6�1I(+*�68j29;,�(+12$�3
A%*'(+1%>)9/#%$q3%$�O�(+*/(E681\*/A%P2P�68&�9k*'la*'9/$�CQ*�d

$ÅÄ êaì��!�³���8êBì d��¢9 � ,?*MCD$�1K9/(+6812$�359;#r,�9�9;#%$sP%&'6B32A%O�9/(+6815CQ$u,�12*q,�&/$<9/#%$)P%&/6a3%A%OSb
9/(+681I$�`aA2(+P%CQ$�1=9u�r(E1%P%A29:CD,?9/$�&/(+,�0��B,�1%3F#KA%CD,�1\&/$�*'68A%&'O�$�*k1%$�$�3%$�3t9;6s3%$
[8$�0E68PF68&
*'A%P%P!68&'9:9;#2$pP2&/6a3%A%O�9/(+681F,�O
9;(o[B(o9;(E$�*�d2¾k$�*/68A2&/O�$�*-#r,u[�$Z,s32la1r,�CQ(+O�*W9;#r,?9kO�,�1h126�9

x�Á



A
pp

lic
at

io
ns

 &

Æ

in
fo

rm
at

io
nÇ

C
om

pu
te

r &
 N

et
w

or
ks

 A
rc

h.

È D
ecision hierarchy

É

Equipm
ent  - infrastructure

ProcessesÊ

Control functions

CPx and PU functions

Enterprise functions

Ë�ÌÎÍ Ñ�ÏÐÏnÑ�ÑCÒ�ÓuÒaÔ�Õ×Ö{ØÚÙ`Õ Ì Ö{ÛvÜÞÝAß_ÙÐØ Ìáà
â�ãÚãåäAæ�çéè�æAêëãåì ì�íïî�ãåðåêëçòñ
â�ñóêëô�ãõì�ãåð�íïö�íé÷�ø�ö_è�ù�ù�÷�î_êúö_ñ�öûêëã�üvö�ý�þÿô�ãåî�ã���÷�î�ã��wíòêIíéöÿø�ãåð��ãåö�öëæAî_ñ êë÷Kôkæ`ä�ã
ö�ù�ã�ðåí;æ�çïí���ãåì�è�ø�íïêëö�� ô�è�üFæ�ø�î_ã�ö�÷�è�î�ðåã�ö�æ�ø�ì�ö�÷	� ê�
Dæ�î�ãGùkæ�ð�tæ	��ãåö�ê�ôkæAêIüFæ�økæ	��ã'ê�ô�÷�ö_ã î_ã�ö_÷�è�î�ðåã�öåý

������������������� �"!�# ý�$×øvê�ô�ãúã ä�÷�çïè�êëíï÷�ø�÷	�cê�ô�ã æ�è�ê�÷�üGætêëíé÷�ø ù�î�÷�ð�ãåö�ö%��ã�ø�ê�ã�î�ù�î�íéö_ã�öCôkæ`ä�ãì�ã ä�ãåçé÷�ù�ã�ìd÷�îiæ�ð%&�è�íïî�ã�ìdö_ùwãåð�í;æAçéí��åã�ì�ö_÷	� ê�
Dæ�î�ãóùkæAð�Aæ���ã�ö�ê�÷ ö�è�ù�ù�÷�îûê êëô�ã
íïø���÷�î'�üFæAêëíï÷�ø üFæ�økæ	��ãåüFãåø�ê`ý�þÿô�ãåö�ãFö�ù�ã�ð�íéæ�çéí(��ãåì ö_÷	� ê�
Dæ�î�ãvùkæ�ð�tæ	��ãåöiæAî�ã�ùkæ�îûêëö ÷	�aê�ô�ããåø�ê�ã�î_ù�î�íïö�ã-æ�ø�ìÚü�è�ö_ê â�ã íéø�êëã)��îëæAê�ã�ì�êë÷ ê�ô�ãCæ�è�ê�÷�üGætêëíé÷�ø'æ�î_ðÁô�íïê�ã�ðåê�è�î�ãAý�* ø�ê�ã�î_ù�î�íïö�ã
+ ã�ö_÷�è�î�ðåã�ö-,-çéæ�ø�ø�íïø.�/�0* + ,1��æ�ø�ì32¯æ�ø�è�� æAðåêëè�î�íéø��4*�5\ã�ðåè�êëíï÷�ø36�ñ�öûêëã�üvö7�024*86.�ðå÷�ø�êÁæ�íïø�íéø9��÷�î�üFæAêëíï÷�ø æ�â�÷�è�ê�î_ã�ö_÷�è�î�ðåã�ö�æ�ø�ì;:køkæ�ø�ð�í;æAçaæAö�ù�ã�ðåê�ö�ý<$×ø�ö�÷�üvãGð�æ�ö�ãåö%�ê�ô�÷�ö�ã¯ö�÷	� ê�
Dæ�î�ã¯ùkæ�ð�tæ	��ãåöræ�î�ã¯æ�çéî_ã`æ�ì�ñ íïø�ê�ã%��î�æAêëãåì�æ�ø�ì�ô�æÐä�ãKêëô�ã=� æ�ð�íïçéíïê�íéãåö�êë÷ù�ã�î>��÷�î�ü ê�ô�ãGíïø���÷�î�üFæAê�íé÷�ø ã?5�ðÁô�æ�ø.��ãAý�$×ø�÷�ê�ô�ã�î ð`æAö�ã�ö)��ê�ô�ãGíïø�ê�ã%��î�æAêëíï÷�øbù�î�÷�ð�ãåö�öü�è�ö_êIð�î_ã`æAê�ãõö_÷	� ê�
Dæ�î�ãÚã�ø�ä�ã�çé÷�ù�ö@�A
Iîëæ�ù�ùwãåî�ö� êëô�æAê æ�çéçï÷B
 íòêëöÿíïø�ê�ã%��î�æAêëíï÷�ø�ý

�DCE�GF;�IHJ�BKMLONP!�KQ�?R@�SL�TU#V��L��XW�� �BKY�	��HJL�K ýåþÿô�ã-íïø���÷�î�üFæAê�íé÷�ø ö_ê�÷�îëæ	��ã-æ�ø�ì�êëî�æ�ø�ö>�
��ãåî%��ê�ô�ãóã�5\ã�ðåè�êëíï÷�ø ÷	�úæ�ù�ù�çïíéð`ætêëíé÷�ø�ö%��æ�ø�ì êëô�ã�ö_è�ù�ù�÷�î_ê�íéø.� ÷�� ì�ãåð�íïö�íé÷�ø üGæ	��íïø.�üv÷\ì�ã�çéöúø�ã�ãåì êëô�íïöZ� æ�ðåã ð�÷�ø�êÁæAíéø�íïø.�Gø�ã ê�
D÷�î[� æ�î_ðÁô�íïê�ã�ð êëè�î_ã	��ðå÷�üFù�è�êëãåî�ö%��æ�ø�ì íéøY�
��÷�î_üGætêëíé÷�ø¯ö_ñ�öûêëã�üvö�ýJ\úçéç ÷	�Cêëô�ã�ü ü�è�ö_êÚâ�ãFæAì�ã%&�èkæAê�ã�çòñ è�êëíïçéí(��ã�ì¯ì�ã�ù�ã�ø�ì�íéø.��÷�øê�ô�ãÚçéãåä�ã�ç�÷	��è�ö_ã íïø�ö�íïì�ã'êëô�ã ù�î�÷�ì�è�ðåê�íé÷�ørù�î_÷\ðåã�ö_ö�ý

\ ð�çéæ�ö�öõì�í;æ���îëæ�ü]��÷�î êëô�ã
æ�è�êë÷�üGæAê�íé÷�ø ù�ñ�îëæ�üvíéì�íïö-��íòä�ãåø íéø/:.��è�î�ã4^�_\ý�$ ê ö�ô�÷B
Iöì�í(`wã�î_ã�ø�êa��íéø�ì�ö ÷	��æAù�ù�çéíïð`æAê�íé÷�ø�ö�è�ö_ã�ìb��÷�î ö�è�ù�ùw÷�î_êëíïø.�Úæ�çïç�÷	��êëô�ãc,ad�æ�ð êëíòä\íòêëíïã�ö�ýAþÿô�ã
egfQfGhjilk[m	n�iloXp ðåç;æ�ö_öq��ã�ø�ãåîëæ�çïí��åã�ö�ö�ã ä�ãåîëæ�ç ê×ñ�ùwãåöõ÷��Dö_÷	� ê�
 æAî�ãvæ�ù�ù�çïíéð�æAêëíï÷�ø�öúê�ôkæAêÚö_è�ù9�ùw÷�î_êr,ad æAðåêëíòä�íïêëíïã�öåý�þÿô�ãåö�ãræ�ù�ù�çéíïð`æAê�íé÷�ø�ö üFæÐñ â�ã
ð`ætêëã%��÷�î�í(��ã�ì íïø�êë÷¯ê�ô�î�ãåãGê×ñ�ùwãåö%s
t@u k�i�v�iloXp �xw iApGm	pyk�i�m	h �wæ�ø�ì;z u vBoX{9|}k u-~ m	pGmB� u | ðåç;æ�ö_ö�ãåö�ýU*�5�æ�üvù�çéãåö'÷	� êëô�ã�ö�ãr��íïø�ì�ö÷	�-ö�÷�� ê�
 æ�î_ã�êëôkætê�ð`æ�ø â�ã�ðå÷�ø�ö�íïì�ã�î_ã�ì æ�ö�:�økæ�ø�ðåí;æ�ç�æ�ø�ì î_ã�ö�÷�è�î�ðåã üGæ�ø�æ	��ã�î_ö�æ�ù�ù�çéí��ð`æAê�íé÷�ø�ö�æ�î_ã�*82�6 æ�ø�ì3* + ,�ý<6\ùwãåð�í�:kð`æ�çïçïñ	�ÞíòêiíïöE
a÷�î_ê�ô�êë÷Küvã�ø�ê�íé÷�ø�íïø.��6Y\�, æ�ø�ì
,�ãå÷�ù�çéã�6\÷	� ê�
Iô�íéðÁô æ�î_ã¯ö�÷�� ê�
 æ�î_ã ùkæ�ð�tæ	��ãåö
êëôkætê
ö�è�ù�ùw÷�î_êóüv÷�ö_êG÷	��êëô�ã4:køkæ�ø�ð�í;æAçæ�ðåê�íïä�íïê�íéãåö'÷	�ÿæAø�ñKã�ø�êëãåî�ù�î_íéö�ãAý þÿô�ã v�{BfQf�oX|?n v æ�ö_ö�÷�ð�íéæAêëíï÷�ø íéø�ì�íéð`ætêëã�öÚæAçéç ÷	�Cêëô�ãFæAù9�ù�çéíïð`æAê�íé÷�ø�öDêëôkætêúö_è�ù�ù�÷�î_êúæ�ì�ãåê�ã�î_üFíïø�ã�ì=,adE��üGæAø�ñ
÷	��ê�ô�ã�ö_ã�æ�ù�ù�çéíïð`æAê�íé÷�ø�öDüGæ`ñ
â�ã

^B�



ö�ôkæAî�ã�ìdâ�ñ�ê�ô�ã�,adúöåýa6\íéüvíéçéæ�î�çòñ�� v�{BfQf�oX|?n v�n u k�YpyoXh�o[�	� æ�ö_ö�÷�ð�íéæAêëíï÷�ø�ö�ô�÷�
Iö�ê�ô�ãóî�ã?�ç;æAê�íé÷�ø�ö�ô�íïù¯â�ãåê�
aã�ã�ø eVfQfGhjilk[m	n0iloXp æ�ø�ì/�M� ð�ç;æAö�ö�ãåö%�x
Iô�íïðÁô üFã�æ�ø�ö'ê�ôkæAêÚæ
ö_÷	� ê�
 æAî�ãæ�ù�ù�çïíéð�æAêëíï÷�ørð`æ�ø âwã ö�è�ù�ùw÷�îûêëãåìKâ�ñ üFæ�ø�ñ���íéø�ì�ö ÷	� íïø���÷�î_üGæAê�íé÷�ø
ê�ã�ðÁô�ø�÷�çé÷���íéã�öåý�\ øíéø�êëãåî�ãåö_êëíïø.����ã�æAêëè�î_ã ù�î_ã�ö�ãåø�êëã�ì�íïø-:���è�î_ã�^�_ íéö�ê�ô�ã î_ã�ç;ætêëíé÷�ø�ö�ô�íïùiæAüF÷�ø��q�M�J�Q� |}o%�	{Sk��
n0iloXp3{Yp�iAn ��æAø�ì�z u vBoX{Y|k u �x
Iô�ã�î�ãvêëô�ãFæ�ö_ö�÷�ð�í;ætêëíé÷�ø ðåç;æ�ö_öõø�æ�üFãåì�� oXp��I�	{Y|�m	n0iloXp íïöè�ö�ãåìóêë÷ î�ã)��íéöûêëãåîDêëô�ã�ì�í(`wã�î�ãåø�êc��íïø�ì�ö ÷���,ad ðå÷�ø�:���è�îëæAê�íé÷�ø�öaêëôkæAê è�ö�ãÚæ�ù�ù�çéíïð`æAê�íé÷�ø�öæ�ø�ì�î�ãåö�÷�è�î_ð�ãåö�ý

Decisional� Financial Resource manager

Production unit�
*

IT

Configuration�<<Association>>�

Application
1..*1..*

Resource� 1..*

Personnel� Equipment�Material� Service�

manages

1..*

1..*

supports
1..*1..*

supports technology�

1..*

1..*

*

uses
uses

uses

*

*

Ë�ÌÎÍQ� Ï?� ���g �¡ Ó?¢ëÕV£�Ö à Ó?¤�¥éÖÐß-Õ²Ò�Ó Ì ÛAÕ×Ó Í ßûÙ`Õ×Ó à§¦ Ý ¦ Õ×Ó�Ø

¨G©Aª � � u � ~ fGh u�~«u p�n¬m	n�iloXp=®o%� u h

¯ í���è�î�ã=^�_ íéö êÁæ	�Aã�ø æ�ö æ âkæ�ö�ãóüv÷�ì�ã�ç-êë÷Kì�ãåä�ãåçé÷�ù æ�ø�íéüvù�çéãåüFãåø�êëæAêëíï÷�ø üF÷�ì�ã�çC÷	�êëô�ã íéø�ê�ã%��î�æAêëãåì öûñ�ö_êëãåü ý ¯ ÷�î
êëô�æAê�î�ã`æAö�÷�øx� ê�ô�ã ð�ç;æAö�ö egfQfGhjilk[m	n�iloXp íéörðÁô�÷�ö�ã�ø æ�öêëô�ã üv÷�ì�ã�çúð�÷�î_ãKð�çéæ�ö�öåýg$¬�õæ�çéçú÷	�Úêëô�ã æAù�ù�çéíïð`æAê�íé÷�ø�öGè�ö_ã�ì íéø�êë÷dæAø�ã�ø�êëãåî�ù�î_íéö�ã æ�î_ãî�ã)��íéöûêëã�î_ã�ìx�IæAø�ì±°³² +O´ \ íéø�êëãåî�� æ�ðåã�ö7��÷�îóã�æ�ðÁô ÷�ø�ã ÷��õê�ô�ã�ü æAî�ãbâ�è�íïçïê��Cêëô�ãåø íòêíéö ù�÷�ö�ö_íéâ�çïãGêë÷bíïø�ê�ã%��î�æAêëãFêëô�÷�ö_ã�æ�ù�ù�çïíéð`ætêëíé÷�ø�ö�ý�\ ì�ì�íïêëíï÷�økæ�çïçïñ	�Þö_÷�üvãóè�ö�ã���è�çÿð�çéæ�ö�ö_ã�öêë÷?üF÷�ì�ã�çIâ�è�ö�íéø�ã�ö�öFî�è�çïã�öFæ�ø�ì�÷�âYµ_ã�ð êëö%��� 
Iô�íéðÁô�ù�ã�î_üFíòêvê�ô�ã¯î_ã�ù�î_ã�ö_ã�ø�êÁæAê�íé÷�ø�æ�ø�ìî�ã)��íéöûêëã�îÚêëô�ãFã ä�÷�çïè�êëíï÷�øb÷	�ÿ÷�âYµ_ãåðåê�ö�æ�ø�ì î�è�çéã�ö î�ãåç;æAê�ã�ìbêë÷4,8d öiæAù�ù�çéíïð`æAê�íé÷�ø�ö� üFæÐñâwãÿðå÷�ø�ö_íéì�ãåî�ã�ìcýY²�ø�ãÿö�ù�ã�ð�íéæ�çkæ�ù�ù�çéíïð`æAê�íé÷�øõøkæ�üvã�ì êëô�ãÿíïø�êëã%��îëæAê�÷�î æ	��ãåø�ê-íéö íïø�ð�çïè�ì�ã�ìcýþÿô�íéöÞæ�ù�ù�çéíïð`æAê�íé÷�ø'íïö æ ö_÷	� ê�
Dæ�î�ãCæ	��ãåø�ê�î_ã�ö_ùw÷�ø�ö�íéâ�çéã¶��÷�î�ö_ñ�ø�ðÁô�î�÷�ø�í(��íïø.�.�ÐüFæ�íéø�êÁæAíéø�íïø.�.�æ�ø�ì�ð�÷�ø�ê�î�÷�çïçéíéø�� æ�çéçw÷	�Þêëô�ãÚíéø�ê�ã%��î�æAêëãåì¯æ�ù�ù�çéíïð`æAê�íé÷�ø�öåý

_	·



¸ �7!¹�����I�0��������� �G!»º�¼U�.F;��� K

þÿô�ã¶��÷�çéçï÷B
Iíéø.� ã?5�æ�üFù�çéã íéçïçéè�öûêëî�æAêëãåöcêëô�ãCæ�â�íéçéíòê×ñ ÷	�\ê�ô�ã-ù�î�÷�ùw÷�ö_ã�ìõæ�ù�ù�î_÷�æ�ðÁôq��÷�î�üv÷\ìY�ã�çïíéø.� æ�°g,8°?ê�ôkæAê�ð�÷�î_î�ã�ö_ùw÷�ø�ì�ö�ê�÷ æc
 ætêëã�îÞêëî_ã`æAê�üFãåø�êÞù�çéæ�ø�ê�íïøiæIö�üFæ�çïç�½-ã�ø�ã)��è�ãåç;æ�øð�íòê×ñ®�l°Díòê×ñ
÷	�¶2¿¾ã�î_íéìkæQ��ý
¯ í���è�î�ãÀ^BÁ ì�ã�ù�íïðåê�öCê�
a÷�íéüvù�÷�î_êëæ�ø�ê-ù�î�÷�ð�ãåö�ö�ãåö íéøFæÂ
DæAê�ã�îDöûñ�ö_êëãåüÃ��í�ý ã�ý���ð�÷�üvüvã�î�ðåí;æ�çæ�ø�ìóù�î_÷\ì�è�ðåê�íé÷�ø«Ä ê�î�ã`ætêëüvã�ø�ê?�²íéøGê�ã�î�üvöD÷��ÞæõäAæ�çéè�ãúðÁôkæ�íïø�ý�\ â�î�íïã)� ì�ãåö�ð�î_íéù�ê�íé÷�ø§��÷�îã`æ�ðÁô?÷	�Dê�ô�ãvö�è�â9� ù�î�÷�ð�ãåö�ö_ã�öiíïø�ä�÷�çòä�ã�ì?íéø êëô�ãFù�î_÷\ì�è�ðåê�íé÷�ø/Ä êëî_ã`æAê�üFãåø�êõù�î�÷�ð�ã�ö_öõíïö
��íïä�ã�ø�âwãåçé÷B
Úý

Water intake syst.Å Æ TransportÇ TreatmentÅ DistributionÈ Recovering & É
DisposalÊ

Production &
 Treatment area

Commercial area
Ë

Support areas

Client É
requirementsÉ Water delivering &Ì

Recovering Billing

LogisticsÇ

Planning area

Planning

Ë�ÌÎÍQ� Ï?Í �YÎ ÙB¤òÔ�Óc¢ûÒ�Ù Ì Ûr¥ïÖÐßaÙqÏ�Ù`Õ×ÓÁß ¦ Ý ¦ Õ×Ó�Ø
��ÐÑ���BKML§���"��� K9�	�B���G!Ò�IL��U��KY#�#

$×ø���ãåø�ã�î�æ�çl�G
 ætêëã�î�ö_÷�è�î_ð�ã�öÚüFæ`ñ¯â�ã ð`æAê�ã%��÷�î�í��åã�ìbæ�öq��î�÷�è�ø�ì�
 æAê�ã�îÚæ�ø�ì ö_è�î�� æAð�ã

DæAêëãåî�ýU$×ø êëô�íéö�ã�5�æ�üvù�çïã	�y
DæAêëãåîÚíéö�ð�÷�çéçéãåðåê�ã�ì���î�÷�ü ö�è�î>� æ�ð�ãr
DæAêëãåîÚö�÷�è�î_ð�ãåö���í�ý ã�ý��î_íïä�ãåî�ö}� ý�þÿô�ãI÷�ø9� çéíïø�ã1��è�ø�ðåêëíï÷�ø�ö-ð�÷�ø�ê�î�÷�ç\êëô�ãc&�èkæ�çïíïê×ñ æAø�ìvæ�üF÷�è�ø�ê-÷	�"
DæAê�ã�îCæ`ä�æAíéç��æ�â�çéã�ý�þÿô�ãõçï÷�ø.����êëãåî�üP��è�ø�ðåê�íé÷�ø�ö ðå÷�ø�êëî_÷�ç�êëô�ãÚù�÷�êëãåø�êëí;æAç�÷	� ö_ã`æ�ö_÷�økæ�ç�ù�î�÷�ì�è�ðåê�íé÷�øy�ê�ô�ãaðÁô�æ�ø.��ãåö íéøÚêëô�ãaù�î�÷�ì�è�ð êëíï÷�øõù�÷�ê�ã�ø�êëíéæ�çl�{æ�ø�ìõêëô�ã1
DæAêëãåî�&�èkæ�çïíïê×ñ���î_÷�ü ì�í(`wã�î_ã�ø�êö_÷�è�î�ðåã�öåý

��ÓVL���!�#%�¶�SLB�Ô�IL��U��KY#�#
Õ æAêëãåîFüiè�ö_êGâwã�êëîëæAø�ö�ù�÷�î_ê�ã�ì���î_÷�ü êëô�ã=
DæAêëãåî>�×ðå÷�çéçïã�ð êëíé÷�øÅö_íïêëãåöFê�÷?êëô�ã=
DæAêëãåî>�ê�î�ã`ætêëüvã�ø�êÿù�çéæ�ø�êëöÿæ�ø�ìóã�ø�ì9� ð�÷�ø�ö�è�üvã�îÿö_íïêëãåö�ý.$×ø
ê�ô�íéöDùkæ�î_ê�íéðåè�ç;æ�îCã�5�æ�üvù�çïã	�9
DæAê�ã�îíïöÚê�îëæ�ø�ö�ù�÷�î_ê�ã�ì?ê�÷ ê�ô�ãÔ
DæAê�ã�î>��êëî_ã`æAê�üFãåø�êiù�ç;æAø�ê�öõâ�ñÖ��î�æ`ä\íòê×ñ�ýI²'ø9�×çïíéø�ã�ì�ãåð�íïö�íé÷�ø�öî_ã)��ã�î êë÷Iêëô�ã8
DæAêëãåî>� ù�î�ãåö�ö�è�î�ãÿæAê ê�ô�ãCê�î�ã�æAêëüvã�ø�ê�ù�ç;æ�ø�ê�öÞíïø�ù�è�ê�æ�ø�ì íïê�ö�ä�÷�çïè�üFã�×tæ�ø�ìê�ô�ãGæAðåêëíï÷�ø�öõæ�î�ãvêëô�ãv÷�ù�ã�ø�íïø.�KæAø�ì�ðåçé÷�ö_íéø.��÷	� äAæ�çòä�ã�öåý<²'ø9� çéíïø�ãr��è�ø�ðåê�íé÷�ø�öiæ�çïçé÷B
ê�ô�ãõì�ãåêëãåðåê�íé÷�ø�÷	� çïã`æ	��öúæ�ø�ì ÷�â�ö_ê�î�è�ð êëíï÷�ø íïø�ê�ô�ã ö_ñ�ö_ê�ã�ü�ý"$×ø�êëô�ã çé÷�ø���� ê�ã�î�üØ�\ê�ô�ãð�æ�ùkæ�ðåíïê×ñ�÷	� êëî�æ�ø�ö_ùw÷�îûêZ� æAð�íéçïíïê�íéã�ö æ�ø�ìKø�ã)
 î_ã%&�è�íéî_ã�üvã�ø�êëö ÷	� êëî�æ�ø�ö_ùw÷�îûê'ü�è�ö_ê'â�ãêëæ	��ãåø íïø�ê�÷væ�ð�ðå÷�è�ø�ê`ý

��ÓVL�KM����F/K9!G�b�IL��U��KY#�#
Õ æAêëãåîÿü�è�öûêIâwã'ê�î�ã`ætêëã�ìóê�÷ íéüvù�î�÷Ðä�ã�íòêëög&�èkæAçéíïê×ñFêë÷�æ�ørè�ö�æ�â�çïã�çéãåä�ã�ç¬ý�þÿô�ã�êëî_ã`æAê>�üvã�ø�êúù�î�÷�ð�ãåö�ö íïö æAè�êë÷�üFæAê�íéðÚæ�ø�ì ð�÷�ø�ö�íéöûêëöú÷	� êëô�ãiã�çïíéüvíéøkætêëíé÷�ø
÷	��ê�ô�ãE
DæAê�ã�î íïüb�

_9^



ù�è�î�íïê�íéãåö â�ñóüFã�æ�ø�öÿ÷	��æ@:kçòêëîëætêëíé÷�øGù�ôkæAö�ã	��æAöc
aã�çïç�æ�öÿíòêëö ì�íïö�íïø���ã�ð êëíé÷�øóâ�ñ
æ�ì�ì�íïø.�ãåçéã�üvã�ø�ê�ö ê�ôkæAê'ãåçéíïüFíïøkæAêëãÚæAø�ì¯ì�ã�æ�ðåê�íïäAæAê�ãiôkæ�î_üÔ��è�ç�ä\íïî�è�ö_ã�ö�æAø�ì¯êë÷�5\íéð âkæ�ð êëãåî�í;æ\ý
²'ø9� çéíéø�ãV��è�ø�ð êëíé÷�ø�ö ð�÷�ø�ê�î�÷�ç�ê�ô�ã ê�î�ã�æAêëüvã�ø�ê���ê�ô�ãIì�ãåê�ã�î_üFíïøkæAêëíï÷�ø ÷	�G
 ætêëã�îa&�èkæ�çïíïê×ñ	�
Ù ÷B
 æ�ø�ìGù�î�ãåö�ö�è�î�ãÚ÷	��êëî_ã`æAê�ã�ì9�l
 ætêëã�îDüFã�æ�ö�è�î_ã�üvã�ø�êëö ê�îëæ�ø�ö�üvíïê�ê�ã�ìvêë÷iê�ô�ã�
DæAêëãåî>�ì�íïö_ê�î�íéâ�è�êëíï÷�øyöûñ\öûêëãåü=�ÿæAø�ì¹:kçïê�ã�î_ö
ð�çïã`æ�ø�íïø.��ù�ã�î_íé÷�ì�ö�ýg2 ã�ì�íïè�ür� êëãåî�ü ��è�ø�ð êëíé÷�ø�öðå÷�ø�ö�íïö_êI÷	��üGæAíéø�êëãåøkæ�ø�ðåãÚæ�ðåê�íïä�íïê�íéã�öåý

��Ú���#)�BLX��ÛIHU�����G!3��LX�x��K9#%#
\O� êëã�îaêëî�ã�æAêëüvã�ø�ê%�9
DæAêëãåîÿíéöDö_è�ù�ù�çïíéãåìóâ�ñGüFã�æ�ø�ö ÷���ù�è�üFù�ö ÷�îg��î�æ`ä\íòê×ñFê�÷ ô�÷�üvã�ö)�ðå÷�üFüvã�î_ð�íéæ�ç�ã�öûêÁæ�â�çéíéö_ô�üvã�ø�êëö)�Aô�÷�ö�ù�íòêÁæ�çïö%��:kî_ãDì�ãåùkæ�î_ê�üFãåø�ê���
 æAê�ã�îÞêÁæ�ø.��ö)��ãåê�ð�ýX$ ê�íïöø�ãåð�ãåö�öëæAî_ñGê�÷�üFæ�íéø�êÁæAíéøFæ�øóæ�ì�ã)&�èkæAêëã Ù ÷B
 æAø�ìóù�î�ãåö�ö_è�î�ã'ê�ô�î�÷�è���ô�÷�è�êaêëô�ã ì�í(`wã�î'�ãåø�ê ùw÷�íéø�êëöI÷	� ê�ô�ãE
DæAê�ã�î>� ì�íéöûêëî_íéâ�è�ê�íé÷�ø�ö_ñ�öûêëã�üØ��ì�ãåê�ã�ðåê çéã�æ	��ö%�wæ�ø�ì¯î_ã�ðå÷�î�ì4
DæAê�ã�îðå÷�ø�ö�è�üFù�ê�íé÷�øvíéøF÷�î�ì�ã�îaê�÷iì�ã êëãåî�üvíéø�ã ðÁôkæ�î���ã�öDê�ôkæAêDæ�çéçï÷B
yêëô�ã ö_ñ�öûêëã�ü�÷�ù�ã�î�æAêëíï÷�øæ�ø�ì¯üFæ�íéø�êëãåøkæ�ø�ðåã�ýy2 ã�ì�íéè�ür� ê�ã�î�üÜ��è�ø�ðåê�íé÷�ø�öúã�öûêëíéüFæAê�ãõø�ã�
Ý
 ætêëã�î'�×ì�íïö_ê�î�íéâ�è�êëíï÷�øø�ã ê�
D÷�î[��ö î�ã)&�è�íéî_ã�üvã�ø�êëö)��æ�ø�ìiêëô�ãåíéî ù�÷�ö_ê�ã�î�íï÷�îÞù�ç;æ�ø�ø�íéø.���%:køkæ�ø�ð�íéø��.�{ð�÷�ø�öûêëî_è�ðåê�íé÷�øæ�ø�ì�÷�ùwãåîëæAê�íé÷�ø�ý

�»Þ�KY���Yß"KMLX��!�à®��!�áâáI��#%�¶�G#%���V��L��U��KY#�#
Õ æ�ö_ê�ãÔ
DæAê�ã�î ü�è�ö_ê â�ãFî_ã�ðå÷{ä�ã�î_ã�ìx�Þêëî�ã�æAêëãåì�æ�ø�ì?î_ã�çéã�æ�ö�ãåì?ê�÷�ê�ô�ãFãåø�ä\íïî�÷�ø�üFãåø�ê�ý
$ êvíéö ø�ã�ð�ãåö�ö�æ�î_ñdêë÷ ð�÷�ø�ê�î�÷�çIæAø�ìÅüFæ�íïø�êëæ�íéøã
DæAê�ã�î>��êëî_ã`æAê�üFãåø�êvù�çéæ�ø�êëö)� üGæ�íïø�êÁæ�íïøî_ã�ð�÷Ðä�ã�î_ñFö_ñ�öûêëã�üvö%��æ�ø�ìFã�ö_ê�íéüFæAêëãIî_ã%&�è�íéî_ã�üvã�ø�êëöq� í�ý ã�ý�ù�÷�ù�è�ç;æAê�íé÷�øvæ�ø�ìGíéø�ì�è�ö_êëî_í;æ�ç
��î_÷B
ÿêëôS�D÷	��ø�ã)
 î�ãåð�÷Ðä�ãåî�íéø��Gæ�ø�ì ì�íïö�ù�÷�öëæAç�ö_ñ�ö_ê�ã�üvö�ý

\ ø�÷Aêëô�ãåî
ù�î�÷�ð�ãåö�ö
î_ã�çéæAêëãåìyêë÷�ê�ô�ã æ���÷�î�ã¯üvã�ø�ê�íé÷�ø�ãåì�ö�è�â9�×ù�î_÷\ðåã�ö_ö�ã�öóíïöGð�æ�çéçïã�ìÅê�ô�ãçé÷���íéö_ê�íéðåö�ù�î�÷�ð�ãåö�öÔ
Iô�íéðÁô íéö�ø�ãåã�ì�ãåìÅêë÷ ö�è�ù�ùw÷�î_êvêëô�ãr÷�ù�ã�î�æAêëíï÷�økæ�çÿæAðåêëíòä�íïêëíïã�öåý þÿô�ãçé÷���íéö_ê�íéðåö ù�î�÷�ð�ãåö�öúíéöIð�÷�üvù�÷�ö�ãåì ÷	��êëô�ãq��÷�çïçé÷B
Iíéø�� ö�è�â9� ù�î�÷�ð�ãåö�ö_ã�ö%swüGæAíéø�êëãåøkæ�ø�ðåã	�kíéøY�ö�ù�ã�ð êëíé÷�ø¯æ�ø�ì�üFæAê�ã�î�íéæ�çl�\æ�ø�ì�î�ãåù�ç;æAð�ã�üvã�ø�ê ùkæ�îûêëöIæ�ð)&�è�íéö_íïêëíï÷�øræ�ø�ì�ôkæ�ø�ì�çéíïø.��ý
þÿô�ã ð�÷�üvüFãåî�ðåí;æ�ç�ù�î�÷�ð�ã�ö_öDíïöCì�ãåä�÷Aêëã�ìFêë÷ ùkæ`ñvæAê�ê�ã�ø�êëíï÷�øGæAø�ì
æ�ðåð�÷�üvù�çïíéö�ô ê�ô�ãúì�ã�çéíòäQ�ã�î_íéø.��÷	��ö�ãåî_ä�íéðåã�öIêë÷ êëô�ãÚù�÷�ù�è�çéæAêëíï÷�øræ�ø�ì���ã êIêëô�ãÚî�ã êëî_íéâ�è�ê�íé÷�ø���÷�î êëô�ãåö�ã ö�ã�îûä�íéð�ãåö�ý
þÿô�ãÿù�çéæ�ø�ø�íïø.� ù�î_÷\ðåã�ö_ö ùwãåî���÷�î_üFöÞêëô�ãÿø�ãåð�ãåö�öëæAî_ñ ð�æ�çéðåè�ç;æAê�íé÷�øÚêë÷�ãåö_ê�íéüFæAêëãCêëô�ãg��î�÷B
g�íéø.�v÷	��êëô�ã ø�ã�ãåì�ö�æ�ø�ì¯ð�÷�ø�ö�íïì�ã�î ø�ã)
 ö_÷�è�î_ð�ã�ö)�wíïø���îëæAö_êëî_è�ðåê�è�î�ãõæ�ø�ì�êëãåðÁô�ø�÷�çï÷���íéãåöIíéø

 ætêëã�îIöûñ\öûêëãåüFöåý

äQ©Aª å i u |[m	|}k�Yilk[m	hJm	{Yn�o ~ m	n0iloXp®m	|}k�YiAn u k�n0{Y| uaæ oX|ÂnA� uÀç m	n u |�v���v�n u�~

\ ö ì�íéö�ðåè�ö�ö_ã�ì
ê�ô�î�÷�è���ô�÷�è�êaêëô�íïöDùkæAùwãåî%�\ær°g,8°�üFæ`ñvâwãúð�÷�üvùw÷�ö�ã�ìG÷	� ö�ã ä�ã�î�æ�çU,adúöåýþÿô�ãrì�ã�ðå÷�üvùw÷�ö_íïê�íé÷�ø�÷��úê�ô�ãrì�ã�ö_ð�î�íïâwãåì�
DæAê�ã�î�ö_ñ�ö_ê�ã�ü íïø�ê�÷ íïê�öb,8d ö�íéö�üFæ�ì�ãræ�ð?�ð�÷�î_ì�íéø�� êë÷q��ãå÷���î�æ�ù�ô�íïð`æ�ç�ð�÷�ø�ö�íéì�ã�îëætêëíé÷�ø�ö æ�ø�ì�èA÷�î���è�ø�ðåêëíï÷�ø�öc��ö�ãåãg:���è�î_ãq^�éM� ý�$×ø�êëô�íïöã�5�æ�üvù�çéã���êëô�ãg
 æAê�ã�îCæ�ðåð�è�ü�è�ç;æAê�íé÷�ø�öûñ�ö_êëãåü�ôkæ�ö â�ã�ã�øvì�ãåð�÷�üvùw÷�ö�ã�ìvíéø�ê�÷'êëô�î_ã�ãO,adúöâkæ�ö_ã�ì�÷�ø@��ãå÷���î�æ�ù�ô�íïð`æ�ç�çé÷�ð`æAê�íé÷�ø ÷	��êëô�ãV
 ætêëã�î�ö�÷�è�î_ð�ãåö%sM2 è�ð�èXµG¾è�øx��6�æ�ø�êÁæ + ÷�ö�æ�æ�ø�ì
ê ÷�öÀ°Dè�î_÷�ö�ý"\ çéö_÷.�wê�ô�ã-
DæAêëãåî>��êëîëæAø�ö�ù�÷�î_êëæAêëíï÷�ø¯öûñ�ö_êëãåü ôkæ�ö âwãåã�ø ì�ãåð�÷�üvùw÷�ö�ã�ì íïø�êë÷êëô�î_ã�ãb,adúö'ê�ôkæAê'ê�îëæ�ø�ö�ù�÷�î_êúêëô�ã@
DæAêëãåî���î�÷�ü ê�ô�ã ö�÷�è�î�ð�ãåö'êë÷
ê�ô�ã-
DæAêëãåî>� ê�î�ã�æAêëüvã�ø�êù�ç;æAø�ê�öI÷�î êë÷r
DæAêëãåîIêëæ�ø.��ö�ý

_�_



T.P El Vallecito
ë

Mucujún Collectorì
 Sta. Rosa Collector

Los Curos Collector

Cityí

Ë�ÌÎÍQ� Ï}î ��ï Ì Õ¬Ý ¦ Ý ¦ Õ×Ó�Ø
¯ í���è�î�ãO^�ðúö_ô�÷B
Iö êëô�ã íïø�êëã%��îëæAê�íé÷�øõ÷	��ö�÷�üvãDãåçéãåüFãåø�ê�ö ÷	�kê�ô�ã íéø�ê�ã%��î�æAêëãåì æ�è�ê�÷�üGætêëíé÷�øö_ñ�ö_ê�ã�ü êëô�æAêIè�ö�ãåö ê�ô�ãÚð�÷�ø�ê�î�÷�ç�ðåã�ø�êëãåî æ�öÿê�ô�ãÚù�î�íïø�ð�íïùkæ�çcì�æAêÁæ ö�÷�è�î�ðåãÂ��÷�îÿù�ç;æ�ø�ø�íéø.�.�ù�î�÷	��îëæ�üvüvíéø.��æ�ø�ì?ö�ðÁô�ãåì�è�çïíéø.� æAðåêëíòä�íïêëíïã�öåýÞþÿô�ãGî�ãåç;æAê�íé÷�ø?æ�üv÷�ø.�rêëô�ãFð�÷�üvüvã�î�ðåí;æ�çö_ñ�ö_ê�ã�ü æ�ø�ìdêëô�ã�ù�î�÷�ì�è�ðåê�íé÷�ødöûñ\öûêëãåü íïö�æ�ðÁô�íïãåä�ãåìyíïødê�ã�î_üFö�÷	� êëô�ãrö_ãåêF÷	�Z
DæAê�ã�îö_ñ�ö_ê�ã�ü ÷�âYµ_ãåðåêëövêëôkætêGæAçéçé÷B
Iö êë÷ ì�ãåö�ð�î_íéâ�ã ðå÷�üvüF÷�ød÷�âMµ_ã�ðåê�ö
æ�ø�ìyüv÷�â�íéçïí��åãGêëô�÷�ö�ã÷�âYµ_ãåðåêëöúæ�üv÷�ø.��ê�ô�ãÚã�5\íéöûêëã�ø�ê æ�ù�ù�çïíéð�æAêëíï÷�ø�ö�ý
2¯æ�íïøóâwãåø�ã):�ê�öÿ÷�â�êëæ�íéø�ãåìræ�ø�ìó÷�ê�ô�ã�î_öÿã�5\ù�ã�ðåê�ã�ì�â�ñóæ�ù�ù�çïñ�íéø.�õêëô�ã'â�ã)��÷�î�ã'ù�î_ã�ö_ã�ø�êëãåìæ�ù�ù�î_÷�æ�ðÁô�ð`æ�ø�â�ã ö_è�üFæ�î�í(��ã�ì�æ�ö)s
�'^��7*-ø�ã�î[�Añ�æ�ø�ìrðÁô�ã�üvíéð�æ�çéöÿðå÷�ø�ö_è�üFù\êëíé÷�ø�î_ã�ì�è�ðåêëíï÷�ø�ý
�0_���$×üFù�î_÷Ðä�ã�üvã�ø�ê�÷��-íéø���÷�î_üGætêëíé÷�ø�ã?5�ä\ô�æ�ø.��ã â�ãåê�
aã�ãåø;2=*16KæAø�ìK÷�ê�ô�ã�î�æAù�ù�çéíïð`æX�êëíé÷�ø�ö�ý
��ÁQ��\�â�ãåê_êëãåî�î�ã�ö_ùw÷�ø�ö�ã�êë÷�ö_ñ�ö_ê�ã�üvöõüFæ�íïø�ê�ã�økæAø�ð�ã ì�è�ã�ê�÷�æ�è�êë÷�üGæAê�íéð-� æAíéçéè�î�ã�ì�ã?�êëã�ð êëíï÷�ø�æ�ø�ì�î�ã�ù�÷�îûêëíéøræAðåêëíòä�íïêëíïã�öåý

ñ CE�G!I�Q��H�#����G!�#r��!Iá¹ò¬H�LB��WJKML«R@�SL�TU#

þÿô�íéöU
a÷�î[� ôkæ�ö ù�î�ãåö�ãåø�ê�ã�ì æAø ãåø�êëã�î_ù�î�íïö�ã-êëô�î_ã�ãCæX5\ã�ö íïø�ê�ã%��î�æAêëíï÷�ø�üv÷\ì�ãåçS�0Á	óZ�'* ´ 2��?�

Iô�íéðÁô æ�çïçé÷B
Iöaê�ô�ãÚì�ã):kø�íïêëíï÷�øó÷	� êëô�ã íïø���÷�î_üGæAê�íé÷�ø Ù ÷B
Iö æ�üv÷�ø.� ã�ø�ê�ã�î�ù�î�íéö_ãÚð�÷�üvùw÷X�ø�ã�ø�ê�öGæ�ø�ìÅð�æ�ù�êëè�î�ã�ö ê�ô�ãrî�ã�çéæAêëíï÷�ø�ö_ô�íéù�ö�æ�üF÷�ø.�bö�è�ù�ù�÷�îûêGæAî�ã`æAö%� ù�î_÷\ì�è�ðåê�íé÷�ødù�î_÷��ð�ãåö�ö�ãåöræ�ø�ìÅì�ã�ðåíéö�íï÷�øyöûñ�ö_êëãåüFöåýV$ êFüGæ`ñ â�ã è�ö_ã�ì¹
IíòêëôÅê�ô�ã�â�è�ö�íïø�ã�ö_öGäAæ�çéè�ã ðÁôkæAíéøüF÷�ì�ãåçÞíïø ÷�î�ì�ãåî ê�÷G÷�â�êëæ�íéø æ�ø ã`æ�öûñ ì�ã):kø�íòêëíï÷�ø ÷�� â�è�ö_íéø�ãåö�ö ÷�âYµ_ã�ð êëö���÷�î ævð�÷�ø�êëíïø�è9�÷�è�öIù�î_÷\ì�è�ðåêëíï÷�ørð�÷�üvù�çïã�5wý

_	Á



PhPl

RTU

Controls
ô

Mesures

Control center

Water flow
õ

Engineeringö
applications÷

Planingø
systemsö

Logisticsù

Commercial 
systemú

Integration
systemú

New ö
applications÷

Ë�ÌÎÍQ� Ï?û �9ü8ýMý ¤ Ì ¢ÁÙ`Õ Ì Ö{Û ¦ Ì ÛAÕ×Ó Í ßûÙ`Õ×Ó à ÙÐÛ à Õ×Ö   Ó à ÓþÐÓ?¤ÎÖ ý Ó à ¤òÙ`Õ×ÓÁß

²'ø�ê�ô�ãõ÷Aêëô�ãåîúôkæAø�ìx��ævö_ðÁô�ã�üFæFâ�æ�ö�ãåì¯è�ù�÷�ø ê�ô�ãq��ã�ãåì�âkæ�ð��ð�÷�ø�ê�î�÷�ç æ�ù�ù�î�÷�æAðÁôx��ôkæ�öâwãåã�ø�íïø�ð�çïè�ì�ãåì?íïø�ê�÷�ê�ô�ãvüF÷�ì�ã�ç íïø?÷�î�ì�ãåî ê�÷¯íéüvù�çïã�üvã�ø�ê�ì�ãåð�íéö_íé÷�ø?üGæ���íïø.�rù�î�÷�ð�ã?�ì�è�î_ã�ö%�9
Iô�íéðÁôóð�æ�ør÷�ùwãåîëæAê�ã íïøóæ�øræ�è�ê�÷�üFæAêëíïðú÷�îaö�ãåüFíÿ�²æ�è�ê�÷�üFæAêëíïðc
Dæ`ñ
â�ñ
íïø�êëã%��îëæAê>�íéø.�õù�ôkæ�ö_ã�ö)��â�è�ö_íéø�ãåö�öÿ÷�âYµ_ãåðåê�öIæ�ø�ì
ðå÷�ø�êëî�÷�ç�æ�ç(��÷�î�íòêëô�üvö�ý�þÿô�ã�üF÷�ì�ãåçS� æAð�íéçïíïêëæAêëãåö-ê�ô�ãì�ã�ö_ð�î_íéù�ê�íé÷�ø ÷	�açéíïø.��ö�
Iíïê�ô ö�÷	� ê�
Dæ�î_ãFæAù�ù�çéíïð`æAê�íé÷�ø�ö ê�ôkæAê æ�çïçé÷B
 êë÷óù�ã�î>��÷�î�ü ö�ù�ã�ð�í�:kðêÁæ�ö���ö���÷�î ã�æ�ðÁôK÷�ø�ã�÷	� ê�ô�ã�ö_êëæ	��ãåö ÷�ø æFì�ã�ðåíéö�íï÷�ø¯ð ñ�ð�çéãAýy$×øK÷�î�ì�ãåîúêë÷§� æ�ð�íïçéíïêëæAêëã'ê�ô�ãíéüvù�çéãåüFãåø�êÁæAê�íé÷�ø�ì�ã�ö_ð�î_íéù�ê�íé÷�øx�wêëô�ãb, î�÷�ì�è�ð êëíï÷�øÖdúø�íòêëö'â�ã�ô�æÐä�íï÷�è�î'ð�æ�ø æ�çéö_÷óâwã ì�ã?�ö�ðåî�íéâ�ã�ì?íéø êëã�î_üFöÚ÷	�V��÷�î�üFæ�ç8²'âYµ_ã�ð êëö@²�î_íéãåø�ê�ã�ì êëã�ðÁô�ø�í�&�è�ãåö�ý�þÿô�ãGùkæ�ù�ã�î ôkæ�öiæ�çéö_÷ù�î�ãåö�ãåø�ê�ã�ì æ�ø íïø�ê�î�÷�ì�è�ð êëíé÷�ø�ê�÷Gêëô�ãiíéüvù�çéãåüFãåø�êëæAêëíï÷�ørù�ôkæ�ö_ãiêÁæ���íïø.�Gíïø�êë÷
ðå÷�ø�ö�íïì�ã�î'�æAêëíï÷�øGãåçéãåüFãåø�ê�öD÷	��ê�ô�ã�
Iô�÷�çéã öûñ�ö_êëãåü æ�ø�ì
è�ö�íïø.��ðå÷�üFüv÷�øvêëã�ðÁô�ø�÷�çé÷	��íéãåöaù�çéæAê[��÷�î�üvöö�è�ðÁô¯æ�öZ6.°V\�óc\-�Só ´ 2/��æ�ø�ìØ* + ,Åùkæ�ð�tæ	��ãåö�ý
+ ãåö�ã�æ�î�ðÁô�íéö è�ø�ì�ã�î>
 æ`ñríïøó÷�î�ì�ãåî êë÷ ÷�â\êÁæ�íïøræ@��ã�ø�ãåîëæ�çïí��åã�ìóì�ãåö�ð�î_íéù�ê�íé÷�øóüvãåê�ô�÷�ì���÷�îêëô�ã¯â�è�ö�íïø�ã�ö_ö
î�è�çéã�ö)�1
Iô�íïðÁô�üFæÐñ â�ãKè�ö_ã�ì�êë÷;��ã�ø�ãåîëæAê�ã¯êëô�ãKö�ù�ã�ðåí(:kð�æAêëíï÷�øy÷	��ê�ô�ã
´ è�ö_íéø�ãåö�öÔ²'âYµ_ã�ð êëö�æ�ø�ì + è�çéã�öiíéø�æKðå÷�üvüF÷�ø®��îëæ�üvã)
a÷�î��G��æ�ø�ì�ê�÷Kö_ê�î�è�ð êëè�î_ãóø�ã)
æ�ù�ù�çïíéð�æAêëíï÷�ø�öwê�÷Iâwã-ì�ã ä�ã�çï÷�ù�ã�ì ÷�î�÷�çéì�÷�ø�ã�ö�êë÷Iâ�ã íéø�êëã)��îëætêëã�ìÚíïø�ê�÷ÿêëô�ã¶
Iô�÷�çïã ö_ñ�ö_ê�ã�ü�ý
\ çïö�÷ æ�øóã�`c÷�î_êÿíïöDâ�ã�íéø��@��íïä�ã�øóíïø
÷�î�ì�ã�îDê�÷ ì�ã�î_íïä�ã'æ�âwãåôkæ`ä\íï÷�è�î ì�ã�ö�ðåî�íïù�êëíï÷�øx�M
Iô�íéðÁôíéö�íéüvùw÷�îûêÁæ�ø�ê�æ�ö�æ�ø�ã�çïã�üvã�ø�ê���÷�îÞê�ô�ãDä�ãåî�í�:kð`æAê�íé÷�øõ÷	�kêëô�ãDüv÷\ì�ãåç\â�ã�ô�æÐä�íï÷�è�î æAø�ì�üFæÐñâwãvè�ö_ã�ì�ê�÷4��ãåø�ã�î�æAêëãvêëô�ãvö_êëæAêëãåöõêëô�æAêiüiè�ö_êõâwãvíéø�ö�ã�îûêëãåì�íéøbêëô�ãGíéüvù�çïã�üvã�ø�êÁæAê�íé÷�øüF÷�ì�ãåçy��÷�î êëô�ãE,ad ý

_�é



� �7��TU!J�9R§��KYáJàSK9F/K9!G��#

þÿô�íéö�î�ãåö�ã�æ�î�ðÁô íéörö�è�ù�ùw÷�îûêëãåì â�ñ °³²��O$>°V$×þq� ê�ô�ãbä�ã�ø�ã%��è�ã�ç;æAø î�ãåö�ã`æAî�ðÁô ðå÷�è�ø�ðåíéçl�è�ø�ì�ãåîCê�ô�ã ù�î�÷Xµ_ãåðåêDø�è�ü�âwãåî����'���	·�·�·���_�é�ý�þÿô�ã�d ø�íïä�ã�î�ö_íïê×ñ�÷	� ê ÷�ö8\úø�ì�ãåö + ã�ö�ã�æ�î�ðÁô
°D÷�è�ø�ðåíéç8�0°góÀ°��úþV�'d ê \q� ôkæ�ö æ�çïö�÷ ù�î_÷{ä�íïì�ã�ì æ�ì�ì�íòêëíï÷�økæ�çG:køkæ�ø�ðåí;æ�çcö�è�ù�ù�÷�îûê`ý

Þ�KMò¬KML�K9!���KY#

	 Ï�
 ïg��M� ÜcÓÁÕ×ß Ì Ó�����ÛtÕ×ÓÁß ý ß Ìÿ¦ Ó Ì ÛtÕ×Ó Í ß_Ù`Õ Ì Ö{Û Ø�Ö à Ó?¤ Ì Û Í � Ì Û�� ïg��M� ÜcÓÁÕ×ß Ì�� � à���� � Ë�Ì ß ¦ Õ
� ÛAÕ×ÓÁßûÛ�Ù`Õ Ì Ö{Û�ÙB¤ ï Ö{ÛQ¥éÓÁß²Ó�ÛM¢ëÓ���Ñ-Ò�ÓO£ � ÑdÜ ßûÓ ¦'¦ � ï ÙÐØ   ß Ìáà�Í Ó³£FÙ ¦'¦ ÙB¢_ÒAÔ ¦ ÓÁÕ×Õ ¦ ��Ï����B� �

	 ��
�� � Ñ ��� ÖÐßûÙÐÛ ¦ Ö{Û��ÞÑ-Ò�Ó§¢ Ì Ø�Ö ¦ ÙrÙ ýYý ß²Ö{ÙB¢ûÒ?Ù ¦ ÙÐÛ Ó�ÛtÕ×ÓÁß ý ß Ìÿ¦ Ó Ì ÛtÕ×Ó Í ßûÙ`Õ Ì Ö{Û ¦ Õ×ßûÙ`Õ×Ó Í Ý��Ì Û�� ïg���M� ÜwÓÁÕ×ß Ì � � à���� � Ë�Ì ß ¦ Õ � ÛtÕ×ÓÁß_Û�Ù`Õ Ì Ö{Û�ÙB¤ ï Ö{ÛQ¥éÓÁß²Ó�ÛM¢ëÓ'Ö{Û!��ÛtÕ×ÓÁß ý ß Ìÿ¦ Ó � ÛAÕ×Ó Í ßûÙ`Õ Ì Ö{Û
£vÖ à Ó?¤ Ì Û Í ��ÑCÒ�Óc£ � Ñ ÜÞß²Ó ¦'¦ � ï ÙÐØ   ß Ìòà�Í Óc£vÙ ¦'¦ ÙB¢ûÒ�Ô ¦ ÓÁÕ×Õ ¦ ��Ï����B�"� ýMýG� Ï�#%$�&\Ï'$)( �

	 Í�
�� �*� ÖÐß²Ý ¦,+ � Ë��QÎ ÓÁßûÛ�Ù à Ù`Õ-� ï Ì Ø�Ö ¦ Ù ý Ù`ß²Õ Ï)��Ñ�ÖÐÕ²ÙB¤�Ó�ÛAÕ×ÓÁß ý ß Ìÿ¦ Ó Ø�Ö à Ó?¤ Ì Û Í ÙÐÛ à ¥éÔ�ÛY¢ëÕ Ì Ö{Û
þ Ì ÓÏ.� � ÛAÕ �/�Q�9ï Ö{Ø ý Ô�Õ×ÓÁß � ÛtÕ×Ó Í ß_Ù`Õ×Ó à £FÙÐÛAÔQ¥;ÙB¢ëÕ²Ô�ß Ì Û Í Í � Í"� î �.� Ï����)0 � Ï}îBî1&\Ï?û�# �

	 î)
�� �2� ÖÐß²Ý ¦,+ � Ë���Î ÓÁßûÛ�Ù à Ù`Õ-� ï Ì Ø�Ö ¦ Ù ý Ù`ß²ÕE�"� � ÛQ¥ïÖÐß_ØÚÙ`Õ Ì Ö{Û�þ Ì ÓÏ.� � ÛAÕ ���M��ï Ö{Ø ý Ô�Õ×ÓÁß
� ÛAÕ×Ó Í ßûÙ`Õ×Ó à £FÙÐÛ�ÔQ¥éÙB¢ëÕ²Ô�ß Ì Û Í Í � Í"� î �3� Ï����)0 � Ï?û%$�&\Ï�#%$ �

	 û�
�� �4� ÖÐßûÝ ¦,+ � Ë��¶Î ÓÁßûÛ�Ù à Ù`Õ-� ï Ì ØÚÖ ¦ Ù ý Ù`ß²ÕÔÍ"� ï Ì ØÚÖ ¦ Ù Ì ÛtÕ×Ó Í ß_Ù`Õ Ì Û ÍbÌ ÛQ¥éßûÙ ¦ Õ×ß_ÔM¢ëÕ²Ô�ß²Ó65Õ²Ò�Ó Ö ý ÓÁßûÙ`Õ Ì Ö{Û�ÙB¤   Ù ¦²Ìÿ¦ ¥éÖÐß Ì ÛAÕ×Ó Í ßûÙ`Õ×Ó à ØÚÙÐÛ�ÔQ¥éÙB¢ëÕ²Ô�ß Ì Û Íb¦ Ý ¦ Õ×Ó�Ø ¦ � � ÛAÕ �7�M�"ï Ö{Ø ý Ô�Õ×ÓÁß
� ÛAÕ×Ó Í ßûÙ`Õ×Ó à £FÙÐÛ�ÔQ¥éÙB¢ëÕ²Ô�ß Ì Û Í Í � Í"� î �3� Ï����)0 � Ï�#�('&\Ï�()0 �

	 #�
�8 � 8ÿÖ ¦ ÙÐÛ*9ÐÓ�� Ë���:1�VÎ ÓÁßûÛ�Ù à Ù`Õ-�g£ ��; Ó?¤òØ<� ï Ì ØÚÖ ¦ Ù��CÓ�ÛAÕ×ÓÁß ý ß Ì�¦ Ó�Ó�Û Í{Ì Û�ÓÁÓÁß Ì Û Í ÙÐÛ àÌ ÛtÕ×Ó Í ßûÙ`Õ Ì Ö{Û�� ï Ö{Ø ý Ô�Õ×ÓÁß ¦ Ì Û � Û à Ô ¦ Õ×ß²ÝÂî%0 � Ï������ � (BÍ'&"�%$ �
	 $'
 ���>= Ö{Ô�Ø�Ó Ì Û Í Õ ¦ � :1�qÎ ÙB¤�¤ÎÓ ¦�ý�Ì ß'��£ �?; ÙÐÛ�ÓÁÕ×Õ Ì Û@� =Z�Eï Ò�Ó�Û�� ï Ì Ø Í ßûÙ Ì�Ì ÛtÕ×Ó Í ßûÙ`Õ×Ó àØÚÓÁÕ²Ò�Ö à Ö�¤ÎÖ Í Ý���ÙiØ�ÓÁÕ²Ò�Ö à Ö�¤ÎÖ Í Ýr¥éÖÐß à Ó ¦²ÌÎÍ Û Ì Û Í ¢ Ì Ø ¦ Ý ¦ Õ×Ó�Ø ¦ ��Ñ�Ó?¢_Ò � ßûÓ ýS� �/ADÛ Ì þÐÓÁß ¦ûÌ Õ Ý

: ÖÐß à Ó�ÙÐÔ�BrÏ)� : ÖÐß à Ó�ÙÐÔ�BC� Ë ßûÙÐÛY¢ëÓ � £vÙ ÝrÏ����B� ���
	 (�
ÅÜD�FE ü ��ÜcÓÁßûÙÚß²Ó¥ïÓÁßûÓ�ÛM¢ëÓ Ø�Ö à Ó?¤.¥éÖÐß8¢ Ì Ø �;Ìÿ¦ Ù ý Ô   ¤ Ì ¢ÁÙ`Õ Ì Ö{Û � ��ÒtÕ×Õ ý ��G�G)Ï8ÏaÏ � ý ÓÁßûÙ � Û�ÓÁÕ �
	 ��
ÅÜ �IH ÖJ��Ñ �Sü ¤ÿ¤jÏ�ÓÁÝÐÓÁß�� ü8ýYý ¤ Ì ¢ÁÙ`Õ Ì Ö{ÛFÖB¥ ý ß²Ö à ÔM¢ëÕ Ì Ö{Û ý ¤áÙÐÛ�Û Ì Û Í ÙÐÛ à7¦ ¢_Ò�Ó à ÔM¤ Ì Û ÍiÌ ÛFÕ²Ò�Ó

ý ß²Ö à ÔM¢ëÕ Ì Ö{Û Ì Û à Ô ¦ Õ×ß Ì Ó ¦ � ï Ö{Ø ý Ô�Õ×ÓÁß � Û � Û à Ô ¦ Õ×ß²Ý-Í�# � Ï�����( � Ï����'&	�)0%( �
	 Ï-01
 üZ� 5LK �CM ¢_Ò�ÓÁÓÁß�� ï�� £N� M	ý ß Ì Û Í ÓÁß,5 Î ÓÁß>¤áÙ Í � : ÓÁß>¤ Ì Û��kÏ�����Ï �
	 ÏÐÏ�
/� �¶Î��O: ßûÔ ¦ Ó?¤P� �Q� K?Ý�Û ¦ � Ü �¶Î ÙB¤ÿ¢Q9ÐÓ�Û�Ù`ÓÁß ¦ � H��2: Ö{Û Í Ù`ÓÁß²Õ ¦ �CÜ � ÜcÓÁÓÁÕ×ÓÁß ¦ �4ECÓ¥ïÓÁß²Ó�ÛY¢ëÓÙ`ß�¢ûÒ Ì Õ×Ó?¢ëÕ²Ô�ß²ÓÀ¥éÖÐßIÒ�Ö�¤ÎÖ{Û Ì ¢'ØÚÙÐÛ�ÔQ¥;ÙB¢ëÕ²Ô�ß Ì Û Í-¦ Ý ¦ Õ×Ó�Ø ¦ ��Ü ß²Ö ¦ Ù�� ï Ö{Ø ý Ô�Õ×ÓÁß � Û � Û à Ô ¦ Õ×ßûÝ

Í%$ � Ï�����( � �BûBû'&	�%$)î �
	 Ï?��
\Ü ��ü ÛAÕ ¦ Ù)9 Ì ¤ ¦ �R8 � Ü�Ù ¦'¦²Ì Û�ÖJ� � ÛtÕ×ßûÖ à ÔY¢ëÕ Ì Ö{ÛÚÕ×Ö Ì ÛtÕ×Ó?¤�¤ ÌÎÍ Ó�ÛAÕ ï Ö{ÛAÕ×ß²Ö�¤ M Ý ¦ Õ×Ó�Ø ¦ Ï Ì Õ²Ò�� ÌáÍ Ò

= Ó Í ß²ÓÁÓ ¦ ÖB¥ ü Ô�Õ×Ö{Û�Ö{Ø Ý�� ï Ò � Ï)� Ì Û@� 	 Ï�#�
L� ýMýS� ÏS&	��# �
	 Ï?Í�
 � ÙB¢ëÖ  Y¦ Ö{Û�� : Ö�Ö	¢_Ò��TECÔ�Ø   ÙÐÔ Í Ò�� M	ý Ó?¢ ÌVU ¢ÁÙ`Õ Ì Ö{Û ÖB¥ Ô�ØÀ¤L��ECÙ`Õ Ì Ö{Û�ÙB¤ M ÖB¥ïÕ0Ï�Ù`ß²Ó��ÒAÕ×Õ ý G�G)ÏaÏ8Ï � ßûÙ`Õ Ì Ö{Û�ÙB¤ � ¢ëÖ{Ø?G�Ô�ØÀ¤WG �

_�ð



	 Ï}î)
\Ü � £FÔM¤ÿ¤áÓÁß��M£�Ö àDXÓ?¤ Ìÿ¦ Ù`Õ Ì Ö{Û Ö  �¡ ÓÁÕCÙ?þÐÓ?¢YAV£ H �Z�ÞÝAßûÖ�¤ÿ¤ÎÓ ¦ ��Ü�Ù`ß Ìÿ¦ �wÏ����%$ �
	 Ï?û�
�£ �IM	ý Ù`Õ×Õ²Ò�Ö ý Ö{ÔM¤áÖ ¦ ��£ �kà Ó�E Ìáà�à ÓÁß'��£vÖ à Ó?¤�¤ Ì Û Í ÙÐÛ àGà�Ìÿ¦ Õ×ß Ìj  Ô�Õ Ì þÐÓO¢ëÖ{ÛAÕ×ß²Ö�¤ à Ó ¦²ÌÎÍ ÛFÖB¥Ù�[�Ó\B Ìÿ  ¤ÎÓÿØÚÙÐÛ�ÔQ¥éÙB¢ëÕ²Ô�ß Ì Û Íq¦ Ý ¦ Õ×Ó�Ø<� ï Ö{Ø ý Ô�Õ×ÓÁß � Û � Û à Ô ¦ Õ×ßûÝEÍ�( � Ï������ � ÏÐÏ?û'&\Ï?Í)0 �
	 Ï�#�
\Ü ��ü ÛtÕ ¦ Ù)9 Ì ¤ ¦ �18 � Ü�Ù ¦'¦ûÌ Û�Ö � � àM¦��� � ü Û � ÛAÕ×ß²Ö à ÔM¢ëÕ Ì Ö{ÛúÕ×Ö � ÛtÕ×Ó?¤ÿ¤ ÌÎÍ Ó�ÛtÕ�ÙÐÛ àqü Ô�Õ×Ö{Û�Ö{Ø�Ö{Ô ¦

ï Ö{ÛtÕ×ß²Ö�¤L�Z8c¤áÔ�Ï�ÓÁß ü ¢ÁÙ à Ó�Ø Ì ¢IÜÞÔ   ¤ Ìÿ¦ Ò�ÓÁß ¦ � : Ö ¦ Õ×Ö{Û��wÏ����BÍ �

	 Ï'$'
 � £ � �\Ñ-Ò�ÓIÔ�ØÀ¤�¤òÙÐÛ Í Ô�Ù Í Ó���ÒAÕ×Õ ý ��G�G)ÏaÏaÏ � Ö{Ø ÍQ� ÖÐß ÍQ�

���I�¶KY!�áI�A¼��

t m	nlm3]Oo ç � u vBk�|?i fGn�iloXp

�_^³� �9R ` ðå÷�î�î_ã�ö_ùw÷�ø�ì�ö�êë÷Kíïø���÷�î_üGæAê�íé÷�ø®��÷�íïø.�=��î_÷�ü ö�è�ù�ù�÷�îûê@��è�ø�ð êëíé÷�ø�öiêë÷¯ö�ù�ã��ðåí;æ�çïí���ãåìrö_ñ�ö_ê�ã�üvö�ýcþÿô�íéö íéø���÷�î_üGætêëíé÷�øóüGæ`ñrâ�ãiè�ö_ã�ì¯ê�÷G÷�â�êëæ�íéø�íéø�ì�íéð�æAêë÷�î_ö æ�âw÷�è�êê�ô�ã7:køkæ�ø�ðåí;æ�çÿöûêÁæAê�ã	�-ð`æAö�ô Ù ÷�
 æÐäAæ�íïç;æ�â�íéçéíòê×ñ��Þù�î�÷�ùw÷�ö_ã�ìÅâ�è�ì.��ã ê��Cæ�ö_ö�ãåê�öFäAæ�çïè�ã�ö)�æ�ðåð�÷�è�ø�ê�íéø.����öëæ�çïã�öI÷�î_ì�ã�î_ö%�kãåê�ð�ý
�_^³� �9R a íéø�ì�íéð`ætêëã�öõêëô�ãríéø9��÷�î�üFæAêëíï÷�ø;��÷�íéø.�=��î�÷�ü êëô�ãrö_ñ�öûêëã�üvö�êëôkæAêb��ã�ø�ãåîëæAê�ã�ö

:kø�æ�ø�ð�íéæ�ç æ�ø�ìÅî�ã�ö_÷�è�î_ð�ã�öóíïø�ì�íïð`æAê�÷�î�ö êë÷ êëô�ã ì�ã�ðåíéö_íé÷�øÅö_ñ�ö_ê�ã�üvö�ýV$×ø�ì�íéð�æAêë÷�î_ö
æ�î_ãì�í�`cãåî�ãåø�ê³��÷�îÿã`æ�ðÁô ì�ã�ðåíéö�íï÷�ørçéã ä�ã�ç¬ý
�_^³� �9Rcb ý	*-ø���íéø�ãåã�î_íéø.�'íïø���÷�î_üGæAê�íé÷�ø ø�ãåð�ã�ö_öëæ�îûñ@��÷�îÞêëô�ã ì�ã�ð�íïö�íï÷�ø9�×üFæ	��íéø��úöûñ\öûêëãåüFöíïö�÷�â�êÁæAíéø�ãåìÀ��î_÷�ü ö_ùwãåð�íéæ�çéí(��ã�ì�üv÷�ì�ã�çïö�÷	�.,ad ö%�Ðî�ãåç;æAê�íé÷�ø�ö�æ�ø�ì ì�ã�ù�ã�ø�ì�ã�ø�ð ñõæ�üF÷�ø.�ê�ô�ãÂ,8d ö�ý
�_^³� �9Red ý Õ ÷�î��
÷�î_ì�ã�î_ö ðå÷�üvíéø.�@��î_÷�ü ö_ðÁô�ã�ì�è�çéíéø��Föûñ\öûêëãåüFöIêë÷ êëô�ãE,ad ö�ý
�_^³� �9R ¸ ýM$×ø���÷�î�üFæAêëíï÷�ør��î�÷�ü ì�ãåð�íïö�íé÷�øFöûñ\öûêëãåüFöCêë÷iö_è�ù�ù�÷�î_êaö_ñ�öûêëã�üvö%�\ö�è�ðÁô
æ�öaâ�íéçéç÷	��üFæAê�ã�î�íéæ�çéö)�Ðù�î�÷�ì�è�ð êëíï÷�ø�çéã ä�ãåçéö%�AüGætêëã�î_í;æ�ç�î_ã�ð�ãåù�êëíï÷�øx�Aù�î�÷�ì�è�ð êëö ì�ãåçéíòä�ã�î_íéø.��ýtþÿô�íéöíïöÚæ�øbã�ð�÷�ø�÷�üvíéð`æAç íéø���÷�î�üFæAêëíï÷�ø¯÷Ðä�ãåî ê�ô�ã�ð�÷�üvù�î_÷�üFíïö�ãåö êëôkætêõüiè�ö_ê â�ã ô�÷�ø�÷�î_ã�ìâ�ñ
ê�ô�ã æ�ð�ðå÷�è�ø�êëíïø.�Föûñ�ö_êëãåüFöåý
�_^³� �9R ñ íéö ê�ô�ãõì�ã�ð�íïö�íï÷�øríéø���÷�î_üGætêëíé÷�ø Ù ÷B
Às"2 íéö_ö�íé÷�øx��ù�çéæ�ø�ö%�.
a÷�î��ó÷�î�ì�ãåî�ö)��ðå÷�ür�üvíïê�üFãåø�ê�ö%��æ�ì�÷�ù�êëãåì â�è�ì.��ãåê���ãåê�ð�ýwþÿô�ã�ö_ã ì�ã�ðåíéö�íï÷�ø�öúíéø�ì�íïð`æAê�ãõô�÷�
 ê�ô�ãr,adúö'æ�ø�ìê�ô�ãÚö�è�ù�ù�÷�îûê æAî�ã`æAöÿü�è�ö_ê ðå÷\÷�ù�ã�î�æAêëãAý
�_^³� �9R � ý ´ íÿ�×ì�íïî�ãåðåêëíï÷�økæ�ç Ù ÷B
 ð�÷�î�î�ãåö�ù�÷�ø�ì�íïø.��êë÷vù�î�÷�ì�è�ð êëíé÷�ø ù�î_÷\ðåã�ö_öúäAæ�î�íéæ�â�çïã�ö%�

,ad ö_êëæAêëã��.� æ�íéçïè�î�ãåö%��
Iô�íïðÁô¯æAçéçé÷B
Iö ê�÷Fù�ã�î>��÷�î�ü�êëô�ã ð�÷�÷�î�ì�íéøkæAê�íé÷�ø
æ�ðåê�íïä�íïê�íéã�öÿ÷Ðä�ã�îê�ô�ãÂ,8d ö�ý
�_^³� �9Rgf ýU6\è�ù�ù�÷�î_ê æAî�ã`æAö üiè�ö_êq� æ�ðåíéçïíïêÁætêëãÚêëô�ã�ã�ö_ö�ãåø�ê�í;æ�ç-æAðåêëíòä�íïêëíïã�ö'÷Ðä�ã�î�êëô�ã�ãåø9�ê�ã�î�ù�î�íéö_ã�ýG° æ�ö_ô Ù ÷�
 ü�è�öûêZ��èkæ�îëæAø�ê�ã�ã�êëô�ãõæAð%&�è�íéö_íïê�íé÷�øó÷	�Þêëô�ã ô�è�üFæ�ø�î�ãåö�÷�è�î_ð�ãåö%�î�æB
 üGæAê�ã�î_í;æ�ç0��íéüvù�î_÷{ä�ã�üvã�ø�êúæ�ø�ì üGæ�íïø�êëã�ø�æ�ø�ð�ãÚ÷	� æ�ö�ö_ãåê�ö%��è�ùw÷�ø êëô�ãõö_ðÁô�ã�ì�è�çéã�ìæ�ð êëíòä\íòêëíïã�ö�ý
�_^³� �9Rih ý-þ�÷?üGæ	�Aã ê�ô�ã¯ãåð�÷�ø�÷�üFíïð`æ�çIæ�ðåð�÷�è�ø�ê
÷	�'êëô�ã¯ù�î_÷\ì�è�ðåêëíï÷�øyöûñ�ö_êëãåüFö
æ�ø�ìî_ã�ù�÷�î_êI÷	��æ�ð êëíïä�íòêëíéãåö%��,8d öúüiè�ö_êc��íòä�ãÚíéø9��÷�î�üFæAêëíï÷�øFê�÷vê�ô�ãÚö�è�ù�ùw÷�îûê ö_ñ�ö_ê�ã�üvö�ý

_"j



� h�m	p u vE� u vBk�|?i fGn0iloXp

þÿô�ãIüF÷�ì�ãåç�ù�î�ãåö�ãåø�ê�öaê�ô�î�ãåã ù�î�íéø�ð�íéù�æ�ç�ù�çéæ�ø�ãåö%��ê�ô�ãIã�ø.��íïø�ã�ãåî�íïø.�Úù�ç;æ�ø�ã	��ê�ô�ãÿã�ðå÷�ø�÷�ür�íéð�æ�ç�î�ãåö_ê�î�íéð êëíï÷�øóù�ç;æAø�ã	��æ�ø�ìrê�ô�ãÚö�è�ù�ùw÷�îûê íéø���÷�î_üGætêëíé÷�ø
ã�5\ðÁôkæ�ø���ãõù�ç;æ�ø�ãAý

� � u@u pY�	iAp uu |?iApY�ÀfGh�m	p u

þÿô�ã ã�ø.��íïø�ã�ãåî�íïø.� ù�ç;æAø�ãÚãåäAæ�çéè�æAêëãåö%s
� ° æ�ù�æ�â�íéçïíïê�íéã�öa÷	��ã`æ�ðÁô�è�ø�íòêIù�ç;æ�ø�êIè�ø�ì�ã�î ì�í(`wã�î_ã�ø�êI÷�ù�ã�î�æAêëíï÷�ørüF÷�ì�ã�öåý
� + ã`æ�çÿù�ã�î>��÷�î�üFæ�ø�ðåãr÷	� ã�æ�ðÁô�è�ø�íïêvæ�ø�ì ã�5\ù�ã�ð êëã�ì�ù�ã�î>��÷�î�üFæ�ø�ðåã�ý82¯æAö�övâkæ�ç;æAø�ð�ã��

* ø�ãåî[��ñóâ�æ�ç;æ�ø�ð�ã�ý
� \ ä�æAíéç;æAâ�íéçïíïê×ñ ÷	�Þêëô�ã ù�ç;æ�ø�ê æ�ø�ì�ã%&�è�íïù�üvã�ø�ê ð�÷�ø�ì�íïêëíï÷�ø�ý
k * äAæ�çéèkætêëíé÷�øóâ�ñGêëô�ãÚù�î_÷\ðåã�ö�ö ìkæAêëæ�ý
k $×ø�ö_ùwãåðåêëíï÷�ø æ�ðåê�íïä�íïê�íéã�öåý
k 2¯æ�íïø�êëã�ø�æ�ø�ð�ãÚù�÷�çéíïð�íïã�ö�ý

� ²'ù�ã�îëætêëíé÷�økæ�çcðå÷�ö_ê�ö�ý
k °D÷�öûê æAð�ð�÷�è�ø�êëíéø���ý
k 2¯æAê�ã�î_í;æ�çïö�ý
k * ø�ã�î���ñ�ý
k Õ æ�ö_ê�ã ì�íéö�ù�÷�ö�æ�ç�ý
k �úè�üGæ�ø + ã�ö_÷�è�î�ðåã�öåý
k , î�÷�ì�è�ð êëíé÷�ø�ý

� , î�÷�ì�è�ð êëöIì�ãåçéíïä�ã�î_íéø.��ý
� 2¯ætêëã�î_í;æ�çïö üFæ�økæ	��ãåüFãåø�ê`ý
k $×ø�ä�ãåø�ê�÷�î_ñ�üFæ�økæ	��ã�üvã�ø�ê`ý

� ¯ ÷�îDê�ô�ãq
Iô�÷�çïã ù�î�÷�ð�ã�ö_ö%�kêëô�ã ö�æ�üvã�ð�÷�ø�ö_íéì�ãåîëæAê�íé÷�ø�öIæ�î�ãÚüFæ�ì�ã�ý

z u v�n0|?ilk�n�iloXp�v u'l m	hj{.m	n�iloXp§fGh�m	p u

²'ø�ê�ô�ãÚ÷�êëô�ãåîÿö�íïì�ã	�kö_è�ù�ù�÷�î_ê ö_ñ�öûêëã�üvö ô�ã�çïù�íïøóêëô�ãÚüFæ�økæ	��ãåüFãåø�êI÷	�'s

� ¯ íïøkæ�ø�ðåí;æ�ç�üFæ�økæ	��ãåüFãåø�ê æ�ðåê�íïä�íïê�íéã�öåý
� °D÷�öûêúæ�çéçï÷\ð�æAêëíï÷�ø
æ�ð êëíòä\íòêëíïã�ö�ý
� , î�÷�ð�è�î�ã�üvã�ø�êúæ�ð êëíïä�íòêëíéãåö%�
� 2¯æAî[��ã êëíïø.�.�
� � è�üGæAø + ã�ö_÷�è�î_ð�ã�ö üFæ�økæ	��ãåüFãåø�ê`ý

_��



���I�¶KY!�áI�A¼_monOp�qsrÑC@� ��#�#utØ�S������� �"!

d�2 ê íïöDæÚö_êëæ�ø�ìkæAî�ì
æAì�÷�ù�ê�ã�ìGâ�ñ«²À2v� æ�öaæ ö_÷	� ê�
 æAî�ã üv÷�ì�ã�çïíéø.��çéæ�ø.��èkæ���ã?wÿ^%�%x�ýQ$×øêëô�íïöDùkæAùwãåî%�9
aã�è�ö_ã�ìóêëô�ã ð�ç;æAö�ö ì�íéæ	��î�æ�ü�ø�÷�êÁætêëíé÷�ø§��÷�î î_ã�ù�î_ã�ö_ã�ø�êëíïø.��êëô�ã�ãåø�êëíïê�íéãåöD÷	�æóù�î�÷�ì�è�ð êëíé÷�ø è�ø�íïêÚæAø�ì ê�ô�ã�íïî�î�ãåç;æAê�íé÷�ø�ö_ô�íéù�ö�ýcþÿô�ãvüvã`æAø�íéø.�ó÷��aê�ô�ã ö_ñ�ü�â�÷�çéö�è�ö�ã�ìíéøóêëô�ã ðåç;æ�ö_öIì�í;æ	��îëæ�üvöDíïöIæ�ö³��÷�çéçï÷�
Iö)s
� °Dçéæ�ö�ö_ã�öI÷	��ã�ø�êëíòêëíéãåö%��ê�ô�íéø.��öÿ÷�îÿð�÷�ø�ð�ã�ù\êëöúæ�î�ãÚî�ãåù�î�ãåö�ãåø�ê�ã�ìKâ�ñóî_ã�ð êÁæ�ø.��çéã�öåý
� \±��î_ã�ã æ�ö�ö_÷\ðåí;æAê�íé÷�øóâ�ãåê�
aã�ãåø¯ê�
a÷Fðåç;æ�ö_ö�ã�ö íéöÿî_ã�ù�î_ã�ö_ã�ø�êëãåìKâ�ñrævçïíéø�ãAý
� \�ùkæ�îûê��×÷��ÿ÷�îiðå÷�üvùw÷�ö_íïê�íé÷�øbî�ãåç;æAê�íé÷�ø�ö�ô�íïù?â�ãåê�
aã�ãåøÅæ�ð�÷�üvù�÷�ö�íòêëãvð�ç;æAö�ör°�æAø�ì æðå÷�üFù�÷�ø�ãåø�êÚð�ç;æAö�öÚíéö�î_ã�ù�î_ã�ö�ãåø�êëã�ì�â�ñ ærçïíéø�ãE
Iíïêëô æ7:kçéçïã�ì ì�íéæ�üv÷�ø�ìbæAê�ê�ô�ã�ã�ø�ìðå÷�ø�ø�ãåðåêëãåì ê�÷«° ý
� \úø�æ	����î�ã%��æAêëíï÷�ødî�ã�çéæAêëíï÷�ø�ö_ô�íéùdâ�ãåê�
aã�ã�ø æbð�çéæ�ö�ö«° æ�ø�ìÅíïê�öFæ�����î�ã)��æAê�ã�ðåç;æ�ö_öFíïöî_ã�ù�î_ã�ö�ãåø�êëã�ì¯â�ñóæ�çïíéø�ã�
Iíòêëô�æ ô�÷�çïçé÷B
 ì�í;æ�üv÷�ø�ìrætê ê�ô�ãÚã�ø�ì�ð�÷�ø�ø�ã�ð êëãåì êë÷§° ý
� \ ö_ùwãåð�íéæ�çéí(�`æAê�íé÷�øF÷�î ö�è�ùwãåî�ð�çéæ�ö�ö}èAö�è�âwðåç;æ�ö_ö î_ã�çéæAêëíï÷�ø�ö�ô�íéùGíïö î�ãåù�î�ãåö�ãåø�ê�ã�ì â�ñóæ�çéíéø�ã


Iíòêëô�æ ô�÷�çéçï÷B
 æAî�î�÷B
 æAêÿêëô�ãÚãåø�ì ù�÷�íïø�ê�íéø.��ê�÷ êëô�ãÚö�è�ùwãåî�ð�çéæ�ö�öåý
� \úøyæ�ö_ö�÷�ð�íéæAêëíï÷�ødð�ç;æAö�övíéö�ð�÷�ø�ø�ã�ð êëã�ì�ê�÷�æAøyæ�ö_ö�÷�ð�íéæAêëíï÷�ødâwã ê�
Dãåã�ø�ê�
a÷�ã�5\íïö_êëíïø.�ðåç;æ�ö_ö�ã�öåý
¯ í���è�î�ãr^�j ö_ô�÷B
Iö ê�ô�ãÂd�2 ê öûñ�ü�âw÷�çéöÿè�ö_ã�ì¯íïøóêëô�íïöÿùkæ�ù�ã�î�ý

Legend

class B
class A

+cardinality of B
+cardinality of A

association

+cardinality of A +cardinality of B

aggregation

+cardinality of B

+cardinality of A

composition

class C

generalization

class D

<<Association>>

Ë�ÌÎÍQ� Ï�# � AV£ H=¦ Ý�Ø   Ö�¤ ¦

���I�¶KY!�áI�A¼DCin��7��L��"!���#�Fã#

°V$>2/s"°D÷�üvù�è�êëãåî³$×ø�êëã%��îëæAê�ã�ì�2 æ�ø�è�� æ�ðåê�è�î�íïø.�

°V$',³sy°D÷�üFù�è\êëã�î³$×ø�ê�ã%��î�æAêëãåì�, î�÷�ð�ãåö�ö�íïø.�

_"�



°g,8°�sy°D÷�ø�ê�íéø�è�÷�è�öZ, î_÷\ì�è�ðåêëíï÷�ø=°D÷�üvù�çéã?5
°³² +Z´ \EsG°D÷�üvüF÷�øØ²'âYµ_ãåðåê + ã)&�è�ã�öûê ´ î_÷���ãåîc\ î�ðÁô�íïêëãåðåê�è�î�ã
óÀ°³2/sSó'ã�ðåíéö_íé÷�øØ2¯æ���íïø.�«°añ\ðåçéã
óq*86"sSó'íéö_ð�î�ã êëãÀ* ä�ãåø�êqó ñ�økæ�üvíéðåöc6�ñ�ö_ê�ã�üvö
óÀ24,³sSó'ã�ðåíéö�íï÷�øØ2¯æ	��íïø.�«, î_÷\ðåã�ì�è�î_ã�ö
* + ,³sS* ø�êëã�î_ù�î�íïö�ã + ãåö�÷�è�î�ð�ãE, ç;æ�ø�ø�íéø.�

24*86"s"2¯æ�ø�è�� æ�ð êëè�î_íéø.�Ô*�5\ã�ðåè�êëíï÷�ø�6�ñ\öûêëãåü
,8°85ysG, î�÷�ì�è�ð êëíï÷�ø=°D÷�üFù�çéã�5
,adEsS, î�÷�ì�è�ð êëíé÷�ø=d ø�íïê
d�2 ê sSd ø�í(:kãåì�2�÷\ì�ãåçéíïø.� ê æ�ø.��èkæ���ã

_	�


