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0S   , InitialLTS, <>, InitialProperty, <>

Produceb by extractProperty(S   )0

Produceb by Init The empty trace Empty sequence

Produced by buildInitialLTS()
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−1, a −> b −> main, <> 1, b −> main, <a>
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f;hBc¸\@.

9 �±d�� 8 � d j ,pd ���

� hT^�9Vb_¯Ecuj;\ib
\ceVb6°¹ #
°<92`*l]`B0k®+0c°
>�`*j�l78�`2� �Q®�� >�`*j�l ��� � ���&°0� � � �� 8YO � ) h ) � )�� )�� ) �G)�� ) � U
·Â^a`*^cb��8 � l �����
<_lVj�^	�8 � ·Â^k`*^cb �EQ9l�� 8�� �
°6h > ` �8 ���M·Â^k`*^Ìb Q9l � 8 9 � 9 �ÌlQ� � h � �
°6h > ® �8 ���s·Â^k`*^cb&Q0l �	�^4]l � 8i9;� 9;�Ll�� � � � �
°6h > ° �8 ���M·Â^a`*^cb Q9l � �^4Wl � 8 9 � 9 �ÌlQ� � h � �

b_l0B \ceVb6°p¹ #

<_lÍhB7P¯"`_eFeg¯6h3`P°<9�0#c|bbDd,^±¯D`P°_^¸^69Vb`F®_\_^±¯D`P°_^ BPh >�`*j�lm,[¯&h >�^�9Vb^' e ·(0À^692`*^¸j;\� 8YO � ) h )�� )�� )�� ) � U �
) ,[^Ìb_¯Ec�`*¯ BT\<0�^69Vb�\_^k`*^Ìb<0�j�lVj�^±j±`*f j;\3`*^±jkhTlU`*l0BJh6eVb_¯Q`*^±jkhTl2\�`*¯6br`F®_\_^¦¯D`P°_^cbCB � Q hT^Ìb�^�92`*^60hTlVf-*Í4B',- 4
j;\�`F®_\_^±¯Q`P°_^cbCB,�i43'*- =�`*l0BÍ43',- E BPh�lthT^|®_b_f;hTl"F�^ÌhR`�°+*F°_f;b(# �
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\ceVb6°¹ #
°<92`*l]`B0k®+0c°
>�`*j�l78�`2� �Q®�� >�`*j�l ��� � ���&°0� � � �� 8YO � ) h )��G)�� )�� ) � U
·Â^a`*^cb��8 � l �����
<_lVj�^	�8 � ·Â^k`*^cb �EQ9l�� 8�� �
°6h > ` �8 ���M·Â^k`*^Ìb Q9l � 8�l � h �
°6h > ® �8 ���s·Â^k`*^cb&Q0l �	�^4]l � 8 l � � �
°6h > ° �8 ���M·Â^a`*^cb Q9l � �^4Wl �X8 � �

b_l0B \ceVb6°p¹ #

��� ��� �d^�� � ��� e 9Pj;\�bDd9`A>"egf;b"\<9VhBc¸\w`�\ceVb6°_j E�°Q`*^¦jkhTl cd9Vhi\ib�¶¸·(¹ªe2`*¯[^y^cb_¯ >�j�lg`*^Ìb6\@.
\ceVb6°¹
°<92`*l]`B0k®
>�`*j�l78�`2� ®�� ·���<6¹
·Â^a`*^cb��8 �;°P��� � °6h > `��8 ���M·Â^a`*^cb Q(°�� 8 h 4z° �G8 8 ° �
<_lVj�^	�8 � ·Â^k`*^cb �EQ(° � � 8 h � °6h > ®��8 ���M·Â^a`*^cb&QV° � 8 h 4z° �G8 8 �6°�� � � �
b_l0B \ceVb6°p¹

.�b6°Q`*f�fd,[¯&h > ��b E¬lVj�^±jkhTl 5 � C ^692`*^�^�9Vb � e2`*¯[^�j;\Ä`�¯&b6°+70¯&\_j62*bMeg¯&hi°6b6\6\ cd9Pjk°<9 °Q`*l ^Ìb_¯ >�j�lg`*^cb �
e 9Vb_¯&b�,NhT¯&b<0�^69Vb_¯&b?j;\?lth]ltb6bCBW^Ìh�`F®_\_^±¯D`P°_^w^69VbM\ceVb6°_j E�°Q`*^±jkhTl � 	 jGFJ70¯&b = � /�� j�f�f-7F\_^±¯Q`*^cb6\?^69Vb B*j ,Eb
,Nb_¯&b_lt°6b�®_b_^�c|b6b_lz`_eFegf-*Tj�l"F�^69Vbr^jc|h�`_eFeg¯6h3`P°<9Vb6\@.�j�l��WhT^a` � \�`_eFeg¯6h3`P°<9<�¦\ib6b 	 jGFJ7P¯&b = � /�� � `�#s^69Vb
\ceVb6°_j E�°Q`*^±jkhTl�j;\"¯&b6°6h?F*lVj;\ibCBr`T\pj�l E¬lVj�^cb�`*l0B�^69Vb¢\+*i\_^Ìb�> j;\�`F®_\_^±¯D`P°_^ÌbCBB0dcd9Vb_¯&bQ`T\pj�l�hB7P¯`_eFeg¯&h3`P°<9
^69Vb¥^Ìb_¯ >�j�lg`*^±jkhTlJj;\�°6hT¯[¯6b6°_^±f-*M°Q`_eg^j7P¯&bCB �¦\ib6b 	 jGFJ7P¯&b = � /�� � ® # �

Init τ

com_a a

com_b b

com_b b

com_a a

Init τ

−1, <>

1, <a>

−1, a −> b −> SKIP,<>

1, b −> SKIP,<a>

−2, SKIP,<a,b>

ΩStable

(a) (b)

Æ 8;+,)(XD1�2n$�i�2�+/¸§2=*-�m(!;1p��8$#&%s#&1BXQ-�8;:V=A#Q8;',:
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��� ��� �d^�� � ���Re 9Pj;\�bDd9`A>"egf;bj;\�`r\ceVb6°_j E�°Q`*^¦jkhTl cd9Vhi\ibr¶¸·(¹ze2`*¯[^ eg¯&b6\ib_lV^�\w`4BPbQ` B2f;hi°76J.
\ceVb6°¹
°<92`*l]`B0k®
>�`*j�l78�`2� ®�� · e	� ¹
·Â^a`*^cb��8 �;°P��� � °6h > `��8 ���M·Â^a`*^cb Q(°�� 8 h 4z° � 8 8 ° �
<_lVj�^	�8 � ·Â^k`*^cb � Q(° � � 8 h � °6h > ®��8 ���M·Â^a`*^cb&QV° � 8 h 4z° � 8 8 �6°�� � � �
b_l0B \ceVb6°p¹

�WhT^a` � \¢`_eFeg¯&h3`P°<9 BPhib6\�lthT^¸°Q`_eg^�70¯&b�BPbQ` B2f;hi°76i\ ,[¯&h >�^�9Vb�¶¸·(¹Je2`*¯[^g�¦\ib6b 	 jGFJ7P¯6b = � / ��� `�#�0$cd9Vb_¯&bQ`T\
hB7P¯�`_eFeg¯&h3`P°<9 BPhib6\"\ih��¦\ib6b 	 jGFJ7P¯6b = � / ��� ® # �

Init τ

com_a a

com_b b

Init τ

−1, a −> b −> STOP, <>

1, b −> STOP ,<a>

−2, STOP , <a,b>

1, <a>

−1, <>
com_a a

com_b b

deadlockStable

(a) (b)

���]�7��� �?!$# ��� '���u$-74p*�m]� � � .0VwW��,-7W�m]1�g��

�����
	������������� , 7���� /����� "! �(7�� �$# 7&%��('*)+�(,.-  '0/ �������21(� � ��3 ���(7&-��+^�`�a  4� '5-�� / � � 3 -6��� � , 7&,879, 7&-6�
���;: 3 �(,2���</ 8 7&,.-=�('5, ��!>� �(-07*/?,4�A@CBH85-=�('  �(' 88/?' � 7&,+)D- , �E-F' � ���HG � 6I1IJ 7&-&� @  4� '5-2K � 7&-&� 88/?'<�(%��(,.-&�
K , 7 � , ,L�(%��('M/ � � 3 'ONF�����QP)7R) 3 '0�TS�@�U4V�@&1XW�@YBZ) � 7&,4[�\]/?- �_^ � �( ` '0/ � � ,a# /����b,L/?-5� �( - 3 '0�H� 3 � ,a�
� 7&- 3
� -07*/?,cNF�����dP)7R) 3 '0�eS�@�U4V�@ � W�f

�  � �+a� ,4� , � [*1
�H� 7&, � � � 1�� g_h�i
`j- � -6�Dk�ml ��� �on ��/ � � k�mlqp=`j- � -6� � ���sr�t �(u � � �(n
v(, 7&-ek�wl `j- � -6�Au ���(u:� ���An ��/ � 1Tk�xlqpk`j- � -6�@��� *yr�t �(u � � - �(�I! 1 n
�(, # �  � �"a
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Init τ

com_a a

com_b b

τ − loop

Init τ

−1, <>

1, <a>

Stable

b

acom_a

com_b

com_a

waiting

diverging

(b)(a)

1, b −> div ,<a>

−1, a −> b −> div, <>

−2, div , <a,b>

*�+-,/.�021�35476985:�;�<�=9>@?�A-1�BC+-D2E�F5+-G/1H02,/1HI�JK1

L�M�N�OQP�RTSVU�W-XZY\[�]_^a`cbed)f�gih_`jgikl`l^m`%npoq^Vd ������� giklrmsl`l^l^ut�[prm^m`vg5d)k%oq^w[5d)x)`Vy)] z�`%k{`%npojd�slsl`|gi}
o~d)n�sl`l^jd)o�^mr�f�`�gpr�]qnpo��

^|gp`ls �
sl[5d)n�d��~�
f�d)]qn���dv� dv� dv� ��� f�d)]qn
� o�d)o|`w����_s������ slr�f da����� � o~d)o|`@��s����m�)�	��s%��� s¢¡£�H�
¤%np]qo!���� � o~d)o|`K�#��s%�¥�e��� slr�f ������¦� � o~d)o§`¨�ps�©ª�m�)�	��s%��� s�¡¬«��
`%niy ^|gp`ls �

com_a acom_a a

com_a a

(10   − 1)
6

10   , <a>6

com_b b

com_b b

0, a −> a −> a −> b −> main, <>

1, a −> a −> b −> main,<a>

0, <>

(10   − 1)
6

610   + 1  , <a>            ^<b>

2, a −> b −> main,<a>

3, b −> main,<a>

τInit τInit

com_a a

com_a a

com_a b

deadlock

...

Stable

(a) (b)

*	+_,/.�0c1354®6�¯/:¢°�+²±�1H021HIeD�=)JHJK1H?5Dl=)I5JK1K³�´)µ	¶¥´)D2E�?p=)0cD2³
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�!r�o§` oT[5d)oq��d�� o§`%k gp`%k�� r�k fv]qn��	�{d�
 d�
 d�voq[p`�� g5d)k o�]_^ kl`2d�y��uo|rV`cb�`ls���o|`�JK´/> =�� t�[�]qh_` oq[p` �����
g5d)k o�d�slsl`|gioq^u¶���¤ n�� r�o~d�� ^�d%g�gik{rKd�sl[ �m�)��¡ª� `cbHg5d)n5^%]~r�n5^@d)k{`u`cb�`ls���o|`2ya�%`�� r�k{`���niy)]qn���r���o�d
^%o~d��Kh_` �%`l[5d)xm]~r���k�� ^m`l` �¢]!����k{`#"$�&%�'��qd�(m� t�[p`%k{`2d�^ ]qn�r���kCd%g�gik{rKd�sl[*)�^%o|`|gp^ d)k{`�^��,+ s%]~`%npo�o§ry�`%o§`ls%o
y)] z�`%k{`%npo d�slsl`|gio�d)n�sl`l^ r-��%r�oT[vg5d)k oq^ d)niy�� slr�n5^m`/.0� `%npo h1�m� y�`2d�y5h_rms32	� ^m`l`4��]!����k{`5"$�&%�'��q�6(��

L�M�N�OQP�RTSVU�W87$9 Y\[�]_^�`cbed)f�gih_` ]_^�dw^|gp`ls%] � s2d)o ]~r�n t¢]qoT[�d�s��es%h_`@slr�npo�d)]qnp]qn���d�^Kd)f�`@`%x)`%npo;:2d�<
o t�rvo ]qf�`l^0��Y\[p`%k{`�� r�kl`l��oq[p`jd��%^%o kcd�s%o ]~r�n�r-��oT[p` slr�k%k{`l^|gpr�niy)]qn��j^msl[p`%f�d=:lslr�f d<�[5d�^!d ^����Ko h_`%o8�>�

^|gp`ls �
sl[5d)n�d��~�%�|s
f�d)]qn���dv� ��� dv� sC� f�d)]qn
� o�d)o|`w����_s���?¢�
¤%np]qo!���� � o~d)o|` � ��s � �e��� slr�f d�����¦� � o~d)o§`���s � � s�¡£�K�
slr�f �������� � o~d)o|`¨� s � � s�¡ «�� slr�f s@���¦� � o~d)o§`¨�ps � � s�¡A@9�
`%niy ^|gp`ls �

B ^Vy�`|gi]~s%o§`2yQ]qnC��]!����k{`D"$�&%�%)�vd)hqh�^msl[p`%f�d�^ �%`%h_r�n�� o|r oT[p`as���s%h_`0�E�jr�o|`�oT[5d)oq��d�^�oq[p`a`%x)`%npo�=
[5d%g�gp`%n5^vo t�r�o ]qf�`l^¨]qn oq[p`ws���s%h_`l� oT[p`w`Tz�`ls%o�r-��JH´/> = y�`|gp`%niy�^@r�n oT[p`�gikl`%xm]~r���^vx�d)h1�p`wr-�voq[p`
^%o~d)o§`�x�d)k ] d��Kh_`0�F�#r�k�`cbed)f�gih_`l�	t�[p`%n�oq[p`�^%o~d)o§`�x�d)k ] d��Kh_` x�d)h1� `�]_^HGm�\JH´/> =jgik{rKy�� sl`l^s � ���@d)niy��
t�[p`%n ]qoq^!x�d)h1� `�]_^I"9�#JK´/> =�gik{rKy��psl`l^ s%���EJK�

nodes accepting  a

node accepting   c

node accepting   b

τ

Init

τ

Init

(b) 4

(a) 4
a

3
b

10
a a

310
a

c

b

com_c

c

com_c

*�+-,/.�0c1�354®6/6�:ML�I�1HG)1KI�D�´�JHJK.�0c02+_I5,¨D|BC+-JK1+_I�=vJON�JHA_1
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B o�oT[p`v`%niy���oq[p` d��%^%o k2d�s%o¢^|gp`ls%] � s2d)o ]~r�n�gik{rKy�� sl`2y��0��r���kjd%g�giklrKd�sl[u]_^K�
^|gp`ls ���
sl[5d)n�d��~�%�|s
f�d)]qn���dv� ��� dv� sC� f�d)]qn
� ����� 
 �>
3@
 J��
� o�d)o|`w����_s���?¢�
¤%np]qo!���� � o~d)o|` � ��s � �e���
slr�f d ����¦� � o~d)o§`��:{s � � � s%�5��� <�� :lsC� @C��s%�5� J$<
slr�f �������� � o~d)o|`¨� s%��� @��
slr�f s������ � o�d)o|`���s � � ���
`%niy ^|gp`ls ���

	�D�+-³�B�´)0cD{Eu>�1KI�D2+_´/I�+-I�,jD2Ep=9D�
5+_I�=9A_A 1%<5=)>�?�A_1H³�BCE�1H021�D{E�1�=)¶�³cD20{=)J%D{+-´/Iw?�0c´�JH1K³2³�B�=)³ ?i1K0 µT´/02>�1KF�

D{E51�=)¶5³cD{02=)JHD21KFw´)?¥1H0{=9D2+_´/I�³�Ep=9F@D{E51K+_0�?i´/³cD2JK´/I�F5+-D{+-´/I�³�021H?�A =9JK1KF�BC+-D2E�=)I�=)³2³c+_,/I5>@1HIeD ?�0c´�F�.5JK+_I5,
D{E51@G9=)A_.51@´/¶5³21K0 G/1HF +-IQ= I�´�F51@µT02´)> D{E�1�����¥4�	|IQµ =)J%D�
	BCE51KI JK´)I�³2+-F�1K0c+_I�,V= JON�JHA_1@D2´ ¶i1w=)¶��
³cD20{=)J%D{1HF�
�+-D�+_³ ´/I�A N�0c1��e.�+_0c1KFuD{E�=9D�D2E�1�´/?i1K02=9D{+-´/IwJKA-´/³2+-I�, ³c.�JlE�= JON�JKA-1�> .�³ D�¶i1�=)¶�³ D{0{=9JHD{1HF\4�	|I
D{E51�A =)³ D�1 <5=)>@?5A_1�
eD{E51�´/?i1K0{=�D{+_´)I slr�f s�JKA-´/³21H³�D{E51�JON�JHA_1 �{d�
 �>
 d�
9s �H4���E51K021%µT´/021�
5D{E51�µT´/A_A-´mBC+_I�,
³2?i1KJH+��pJK=9D{+-´/I�=)A_³c´v021H?�021H³21KI�D2³�D{E51!´)?5D{+->�=)A�=)¶�³ D{0{=9JHD{+-´/IuµT´/0 D{E51!´)02+_,)+_Ip=)Ai?�0c´�JH1K³2³H:

^|gp`ls ���
sl[5d)n�d��~�%�|s
f�d)]qn��dv� ��� dv� s�� f�d)]qn
� ����� 
 �>
3@
 J��m�
� o�d)o|`w���_s�� � �
¤%np]qo!��� � o~d)o§`H� �psH� �e���
slr�f d�����¦� � o~d)o§`¨�ps%��� s¢¡£�K�
slr�f �u����� � o�d)o|`���sH�5��s�¡ « �
slr�f s@������ � o�d)o|`���s � � �9�
`%niy ^|gp`ls � �

��´9D{1 D2Ep=9D�
�=)³�D2E�1 D|B ´uA =)³ D�=)¶5³cD{02=)JHD�³2?i1KJK+��pJ =�D{+_´)I�³�Ep= G)1 D{E�1 ³2=)>�1 =)¶�³ D{02=)JHD�F5´/>�=9+_I! TD{E�=9D�+-³
� �"��� 
 �>
 @ 
 J���#$
5D{E�1H+_0 1%<�1KJH.5D{+-´/IV?502´�F�.�JK1% 1 <�=9JHD{A!N�#�D2E�1 ³2=)>@1!¶i1KEp= G�+_´/.50K4'& 1jEp= G)1 F�1HJK+_F51KF
=)F�´)?5D{+-I�,@D2E�1v=)?�?502´�=)JlE D2´u=)¶�³ D{02=)JHD=9A_A ´/?i1K0{=�D{+_´)I�³�µT0c´/> =�JON�JKA-1 µT´/0(��.51K³cD2+_´/I5³�´)µ�+_>�?�A_1H>@1HI��
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)+*-, .0/�1 /$2�3425/7698;:
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?i1K0cµT´)02>�+_I�,@=)I 1%G/1KI�D´/.�D{³2+-F�1 +²D  ;�<5=)>@?5A_1 3�4-¯/¯ #%4���E�1 ³21HJK´/I5FaA_+_>�+-D{=9D{+-´/Iw0c1HG/1K=)A_³�=�³2+²D{.p=9D2+_´/I
BCE�1H021!´/.�0C=)A-,/´/02+²D{E�> F�´�1K³CI�´9DC?�02´�F�.�JH1 =)I�N�=9¶�³cD20{=)J%D{+_´)Iu¶¥1HJ =).�³c1!D2E�1³�N�³cD21K> I�1%G/1K0 ¶i1KJK´)>@1H³
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-/.C~].0-8-/*>3'Mq(�|T.K,1=?;`|6(/;!.0-p.ZY$7!5>*D=0*D(/5:� �h,63'C|7`.0-8NX*\(�{�(�|qA1,6-��w(2;!.H*>-m*D3�(/.0-/,6=H(/*�|�3z*D3!C!.H7Q.H3!C!.03G(/5:��VE�)(
*�{<,17!7!5>*D=K,6�'5>.m*D3q(2;!.-~5|�5D5�|B9<*>3!Mk=K, {8.�{0c

� � {/.H(N| ~ |����8.H=H(�{m=�|�NONJS!3'*>=K,L(2*>3'MO*D3 9�.05>5tC!.C�43!.0C��'S'(m=�|�NX7'5>.^YwNX,63!3!.H-�{HVF��;!.k*>3G(2.H-/C!. �
7`.03!C'.03!=H*>.�{�,6-8.pS!3�{8(/-/S!=^(2S!-8.0C�,13!CRC!* %O=0S'5D(�(�|ES!3'C!.0-�{8(?,13!CsV

� �<.0S�{8*>3!Mk,63=|����8.0=^(g*:{�C'* %O=0S!5\(��Q.H=K,6S�{8.�*\(�-8.�~].H-�{�(�|k,13!Cf=�|�NXNkS!3!*>=0,1(2.�{�9<*\(2;ONf,13#�d|1(2;!.H-
|����8.0=H(�{0V

��;!.��w.HC!*P,1(�|�-g74,L(/(2.H-/3R.�{i(?,6�'5>*�{8;!.�{�,J=H.03G(2-/,65�=�|�NO7S|�3!.03G(�9<;!*D=?; ,1=?;!*>.^A�.�{�,65D5h=�|�NXNkS!3!*>=0,1(2*:|�3�{
9<;!.H3 3!.H=0.�{�{2,6-R� �@{/.H.unj*>M�S'-/.po!V � � �ZV �W3�{8(/.K,6Cq| ~jNX,�(�*>3'M+.K,6=?;w=�|�NO7!|63!.03G(<C!*D-/.0=^(25a�q-/.C~].0-�(�|E(2;'.
|6(/;!.0-�{���,65D5$*D3�(/.0-8=�|�3!3'.0=H(/*�|�3�{%,6-/.�Nf,6*D3G(?,6*D3!.0CJ*D3G(�|��1� & � ��� ��#f�69<;'*>=?;E*�{	-/.�{87!|63�{/*D�!5>.�~5|6-�3�|6(/*:~A�*>3!M
,65D5h=�|6NX7S|�3!.H3�(�{<*>3GA�|�5\A�.HCw*D3R(/;!.�=�|�NONJS!3'*>=K,L(2*�|63sV

Mediator

Component 2

Component 1 Component 3

Component 4

nj*DM�S!-8.mo!V � �'c �w.HC!*P,1(�|�-�74,1(8(2.H-/3
�W3 |�S'-u(�|�|�5���(2;!*:{v74,L(/(2.H-/3�9�, {v.0NO7!5�|X��.HC:*>3U,w=�|�NO7!|�3'.03G(J=0,65>5D.0C������ � ,634,1M�.0-u*>3`|�-/C!.H-u(�|
,KA�|�*DC NJS'(/S4,65�-/.�~].H-/.H3!=0.�{d*D3G(�| {�|�NX.wM�-2,17!;!*>=0,65�=�|�NO7!|63!.03G(�{ ���w.H3S " ,1-��3� |�|�5 " ,6-��	�%C!*\(�|�-
j,13!.05�,63!C  |67!S!7 �w.H3S �^V n/|�-f.ZY',6NX7'5>. �g9<;'.03 .0C'*D(2*D3!MU(/;!.�,6��{8(2-/,6=H(:}j~!���Y{/7`.0=H*:�4=0,1(2*:|�3h�
�!S'(8(�|�3 
 +
�
� # ���
�-~]-�|�N (/;!.G�&|�|65 " ,6-J,63'C |�7'(/*�|�3 
 +
�
� # ���
�-~]-�|6N (/;!. &|�7!S!7 �d.03�SFNJS�{i(J�`.
C!*:{2,6�!5D.0CsV
����� � ,134,6M�.H-�;�|65>C�{�,65D5�=�|�NONJS!3!*D=K,1(/*�|�3�{g�Q.^(W9�.H.03�=�|�NX7S|�3!.H3G(�{�,63!C =?;!,63!M�.�{�(2;'.0*>-
{8(2,1(2.�{�9<;!.03w3!.0=H.�{�{/,6-�� �5{/.0.unj*DM�S!-8.po!V � � �^V

nj*DM�S!-/.�o!V � �$c ��;!.�S�{/.I| ~t(2;!.��w.HC!*P,L(�|�-�74,L(/(2.H-/3
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��;!*:{�74,1(8(2.H-/3qC!.�{/=H-/*>�`.�{�;�|B9 (�|J.�{i(?,6�'5>*�{8;f-8.05P,L(2*�|63�{/;!*D7�{\{/S!=?;q(/;4,1(P|6���8.0=^(�{ �5|���{/.H-8A6.0-�{ ��;4,KA�.�(�|
�`.k3�|6(/*:�4.HC 9<;!.H31{�|�NO.k.HA6.03G(�|�-�=?;4,63!M�.k;4,67!7`.03�{�*>3�,G{�|�S!-8=0.J=�|�NX7S|�3!.H3G( �@{8S!���8.H=H( �ZV ��3!5D* (1.
(2;'. �`� & � ��� ��#�74,L(/(2.H-/3h� � +
�X�
# � �
#�C!.��43'.�{�,N|�3!. �)(�| �WNX,63?�kC!.H7Q.H3!C!.H3!=��E�`.H(W9�.0.H3G|����8.H=H(�{ {�|p(2;4,L(
9<;!.H3O|�3!.I|����8.H=H(�=?;4,63!M�.�{�(2;'.�{i(?,1(/. �`,65>5�*\(�{<C!.H7Q.H3!C!.03G(�{p,6-/.u3�|6(/*:�4.HCz,63'C S!7`C4,1(/.0Cz,1S'(�|�NX,1(/*
�
=K,15>5:�6V�nj*DM�S!-8.�o'V � ��*>5D5>S�{i(2-/,1(2.�{�,I{/*DNX7!5D.�.^Y',6NO7!5>.�| ~s,��F� �
	 .HC!*D(�|�-��G9<;!.H-/.�(W9�|vA*D.H9�.0-�{�| ~s(2;'.
{2,1NX.-{i(2-/S'=H(2S'-/.v,6-/.p7!-�|BA$*DC!.0Chc�,���� � 	�A*>.H9�.0-�,63'C ,M{�|6S!-/=H.�A*D.H9�.0-0V\�i~t(2;!.�=�|63�(/.03G(�=?;4,63!M�.�{
�?�T.0C'*D(2*D3!M+(2;!.�{�|�S!-/=H. �!(/;!.�|6(2;!.H-�A$*D.H9�.0-3{/;�|�S!5>Cd�`.p3�|6(2*a�4.0C �I,63!CRA$*D=0. �)A�.H-�{/, �^V

Content

HTML Viewer Text Viewer

change notification
requests, modifications

observers

subject

nj*>M�S'-/.po!V � �'c��m��{8.0-8A6.0-�74,1(8(2.0-83
��;!.��m��{/.H-8A6.0-�7!,1(/(/.0-/3d*�{<,17!7!5>*D=K,6�'5>.�*D3T(2;!.-~5|�5D5�|B9<*>3!ME{/*D(/S4,1(/*�|�3�{Hc

� �a;!.H3f,�=?;4,63'M�.�(�|�|�3!.<=�|�NO7S|�3!.03G(�-/. ��S!*>-8.�{�=?;4,63!M6*>3!M�|6(/;!.0-�{��$,63!C+9�.�C�|u3�|6( (�3�|B9 ;�|B9
NX,63?�H|����8.0=H(�{�3'.0.0Cd(�|E�`.u=?;!,63!M�.HCsV

� �a;!.H3 ,13q|����8.0=H(�{8;�|�S!5DCd�`.u,6�!5D.m(�|E3�|6(/*:~A�H|1(2;!.H-8|����8.0=^(�{<9<*D(/;�|�S'(<NX,�(�*>3!ME,${�{/S'NX7'(/*�|�3�{
,6�S|�S'(�9<;�|O(/;!.�{8.�|����8.0=H(�{�,6-/.1V

��;!.p,1=0=�|6-/C4,63'=0.k|$~s(2;!. �%A6.03G( �q|C!.H5!| ~
	�,BA1,v9<*\(2;O(2;!*:{�74,1(8(2.H-/3fNX,6C!.�*D(�{�S�{8.�-/,1(2;!.H-�{i(2-2,1*>M�;G( �
~5|�-i9g,6-8CsV(�)(�*�{�.0NO7!5:| �6.0CO�Q.^(W9�.H.03q(/;!. � �F� � ,634,1M�.0-��(/;!.<Nf,6*D3EM�-2,67';!*>=0,654=�|�NO7S|�3!.03G(�{ � �w.03�S
" ,6-����&|�|�5 " ,6-����%C!*D(�|�- 	,63!.H54,63!C &|�7!S!7 �w.H3�S �C�,63!CJ(/;!.�nj*D5>. � ,634,1M�.0-	=�|�NO7!|63!.03G(KV	��.g;!,BA6.
=0-8.K,1(/.0CF.^A�.03G(�{�~5|�-k.�{8(?,1�!5>*:{/;!*D3!M -8.05P,L(2*�|63�{/;!*D7�{��Q.^(W9�.H.03F(2;'.�{/.T=�|�NO7!|�3'.03G(�{HVw�a;!.H3@,63:.HA6.03G(
;4,67'7Q.H3�{�*D3 �%C!*D(�|�- j,63'.05 �A~5|�-<.^Y',6NO7!5>.$�`(/;!.�(?,6��� � #f�-! ��	'� ��}j~!����u*�{�=?;�|�{8.03 �f� �&|�|65 " ,6-�,13!C
 |67!S!7 �w.H3SFNkS�{8(k,6=H(/*DA1,1(/.O(/;!.G|�7$(2*�|63`~5|�-v,6��{i(2-2,1=H(2*D3!Mz,13!C:=�|63�A6.0-i(2*>3'M (�| }j~!���+V �F{k(2;'.
=�|6NXNJS'3!*>=0,1(2*:|�3�{�,6-/.kC!.05D.0MG,1(/.0C (�| � �F� � ,63!,6M�.0-��h*\(mNJS�{i(m�`.+,63O|6��{/.H-8A�.H--| ~g{/7`.0=H*:�4=k.HA�.H3G(�{
;4,67'7Q.H3!*>3!MX*>3R(2;!. �%C!*D(�|�- j,63!.H5 V<nj*DM�S!-8.uo'V � �O*>5D5>S�{i(2-2,L(2.�{g(/;!.uS�{/.�| ~�(2;'*�{�74,1(/(/.0-83sV ����� � ,63 �
,6M�.H-�*:{�,k5D*�{i(2.03'.0-\| ~r.HA6.03G(�{�;4,17!7Q.H3!*>3'MJ*>3�{/.HA6.0-/,65h=�|�NX7S|�3!.H3G(�{0V��a;'.03�{/S'=?;d.^A�.H3�(�{�;4,67!7`.03 �'*D(
*�{<,1S'(�|�NX,1(/*>=K,15>5:�E3�|6(2*a�4.0CsV

"� z  ���
��;!*:{�74,1(8(2.H-/3z*:{�*>3G(/.03!C!.HC (�|f7!-�|BA*>C!.k,fS!3!*a�4.0C �I;!*DM�;!.0-�5>.^A�.H5 ��*>3G(2.H-�~I,6=H.v(�|q,�{/.^(-| ~�*D3�(/.0-R~I,6=0.�{
*>3d,M{/S'��{���{8(/.0NV�`(/;4,1(<*:{��!*D3�{8(/.K,6CV| ~j,6=0=H.�{�{8*>3!Mf,M{���{8(/.0N (2;'-�|�S!M6;w*\(�{8{/.^A�.H-2,65r=�|6NX7S|�3!.H3�(�{��4(2;'.
~I,6=H*>5>*\(2*D.�{g,1-/.pM�-�|�S!7`.0Cd*>3�|�3!.�=�|�NX7S|�3!.H3G(�9<;'*>=?;d-/.07'-/.�{8.03G(�{�(2;!.p9<;�|65>.-{���{i(2.0NdV

��M�|�|$Cq.ZY',6NX7'5>.k|$~j,�{R��{8(2.HN 9<;!*D=?;dNX,�(1.�{�S�{8.-| ~r(2;!*:{g74,1(8(2.0-83T*�{�,J=�|�NO7!*>5D.0-0V �)(�=�|63�(2,6*>3�{
{/.^A�.H-2,65t=�|�NO7S|�3!.03G(�{�(/;4,1(�7!-�|BA*>C!.p(/;!.k=�|�NX7'5>.^Yq(?, { (�| ~�M�.H3!.0-/,1(2*D3!MX,O7!-�|�M�-/,6N ~]-�|6N ,={�|�S!-/=H.



���������	��
���������������	������
�� � �

addListenner()

addListenner()

addListenner()

addListenner()

notify()

notify()

notify()

notify()

n	*>M�S!-8.po!V � �'c ��;!.�S�{8.�| ~t(2;'.��m��{8.0-iA�.0-�74,1(8(2.H-/3

=�|C!.1V�nj*DM�S!-/.%o'V�� � *>5D5>S�{i(2-/,1(2.�{s(2;!.\{8(/-/S!=^(2S!-8.�| ~!,�{8*>NO7!5>.%=�|�NX7'*>5>.H-0V_��;!.P�$=K,13!3!.0-	,63!Cu(2;!. j,1-�{/.H-
=�|6NX7S|�3!.H3�(�{<,6-/.�-/.�{87!|63�{/*D�!5>.k~5|6-�,6=?;!*D.HA*>3!MJ(/;!.m5D.^Y$*>=0,65s,63'C�{��3G(?,6=^(2*>=0,65�,63!,65:��{/*:{��$-/.�{87Q.H=H(/*DA�.H5:�6V
��;!.P�g�7Q. ��;'.0= (6.H-�*:{jS�{8.�~]S!5(�|p,134,65:��{8.P{/.HNf,63G(/*>=K,15$7!-�|�7`.0-8(/*>.�{j=�|63!=0.H-/3!*D3!Mm(u�7Q.$��,63!CJ(2;'.���|$C'.
�p.03!.H-2,1(�|�-�*�{�S�{8.0Cd(�|E7!-�|C!S!=H.u,OC!.�{/=H-/*>7$(2*�|63 �]7!| {�{/*D�!5:�f,E7!-�|�M6-2,6N ��*>3G(�|X,J(2,6-/M�.^(<5P,63'M�S4,6M�.1V

Scanner Parser

Compiler

compile()

Type Checker Code Generator

nj*DM�S!-/.po'V�� � c�n`,1=K,6C!.p7!,1(/(/.0-/3

��;!.�NX.^(2;�|C � ��. � �A�������L~]-�|6N (2;!. ��|�NX7'*>5>.H-%=�|�NO7S|�3!.03G(�.^Y$.0=HS'(2.�{�(2;!.�=�|�NO7!5D.^YX,634,15:��{/*:{�9<;'*>=?;
.03'=�|�NO74, {�{/.�{\{/=0,63!3!*D3!M���74,6-�{/*D3!M���(u�7Q.�=?;!.H= (*D3!MJ,13!CX=�|$C'.�M6.03!.H-2,1(/*�|�3sV ��;!.�{8.F~I,6=H*>5D*D(2*D.�{	,6-/.<3�|1(
,6=H=0.�{�{/.HC�{/.H74,6-/,1(2.H5:��VI�W3�{i(2.K,1Ch�r,q=�|�NO7S|�3!.03G(�7!-�|BA$*DC!.�{�,qNO.H(/;�|Cz9<;!*>=?;"{/*DNX7'5>*:�!.�{<(2;!.+S�{8.M| ~
,65D5h=�|6NX7S|�3!.H3�(�{<*>3GA�|�5\A�.HC ,65:|�3!MJ(/;!.�=�|�NO7!*>5>,1(2*:|�3sV

��;!.|S�{/.1| ~k(/;!*�{R74,L(/(2.H-/3 *>32|�S!-T(�|�|�5�*�{
{8(/-2,6*DM�;G(�~5|�-i9g,6-8CsV ��;!."~I,6=0*D5>*D(/*>.�{G| ~J,63!*>NX,1(/*>3!M
,63!C@,1��{8(/-2,6=^(2*>3'M�, }j~!����{/7`.0=H*:�4=0,1(2*:|�3@,6-8.q7Q.H-�~5|�-8NX.HC:�?�F,zS!3'*���S!.q=�|�NX7S|�3!.H3G(0�%(2;!.:}j~!���
��3'*>NX,1(�|�- �@{/.H.unj*>M�S'-/.po!V�� � �ZV

x��
	��� � �$# 	

��|�NO.z,17!7!5>*D=K,1(/*�|�3�{X-8. ��S!*>-8. (2;'.z.^Y$*�{i(2.H3!=0."| ~�.ZY!,1=H(25a�Q|63!.z*>3�{8(?,13!=0.O|$~k,U=05P,${�{���7!-�|�A*DC!*>3!M�,
M�5:|��4,65j,6=0=H.�{�{u7S|�*>3G(p(�|R*\(KV���;!.R~D��	�! ���
� ��	�74,1(8(2.H-/3|C!.��43'.�{v,RNX,63!3'.0--| ~�,6=?;!*D.HA*>3!MT(/;!*�{�*>C'.K,'V
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Specification
Abstractor

Stability Plugin
Factory

CSP   Parser
Z

Z Animator CSP Animator

CSP   Animator
Z

applyDataAbstraction()
animate()

nj*>M6S!-/.po!V�� � c ��;'.uS�{/.I| ~	(/;!.unb,6=K,6C'.p74,1(/(/.0-83

��5\(2;�|6S!M�; *D(R.�{i(?,6�'5>*�{8;!.�{w,@S!3!*���S!.1|����8.H=H(d(�|lC!.K,15�9<*\(2; Nf,13#� -/. ��S!.�{8(�{��u*D(R*�{
{8S!*D(2,6�!5>.j~5|�-
*>NO7!5D.0NO.03G(2*D3!ME,6=H(/*DA*D(/*>.�{�,${�=�|63!=0S!-8-/.H3!=��w=�|�3G(/-�|�5	,63!Cz=�|�3�{8*�{8(/.03!=C� NX,6*D3�(/.034,13!=0.1V<nj*>M�S'-/.uo!V�� �
{/;�|�93{u,63 .ZY!,1NX7!5D.6VI��;!.E=�|�NO7S|�3!.03G(p*DNX7'5>.0NO.03G(/*>3!MO(2;!.+74,L(/(2.H-/3 NJS�{i(�7!-�|BA*>C'.E,qNf,63'3!.0-�(�|
-/.H=�|BA�.H-�(2;'.�S!3'*���S!.�*>3�{i(?,63!=H.F|$~�*D( �]�'�6� � ���L�'�1�`�6���^� �^V ��5>*D.03G(�{%(2;!,1(�9<*:{/;O(�|u*>3G(2.H-2,6=^(�9<*\(2;G{8S!=?;
,63R*>3�{8(?,13!=0.$�4NJS�{8(3�4-�{8(�-/. ��S!.�{i(�*\(8~]-�|�N�(2;!.�{/*D3!M�5D.H(�|63T=�|�NO7!|63!.03G(KV

Client Client

Client Client

Singleton

getInstance()

nj*DM�S!-8.po!V�� �$c\�$*>3'M�5>.^(�|�3T74,L(/(2.H-/3

��;!.�S�{8.�| ~t(2;'*�{�74,1(8(2.H-/3d*�{ �8S�{i(2*:�!.0CR�?�RC!.��43'*>3!MO,+S!3!* �S'.u*D3�{8(2,63!=H.I|$~	(/;!.������ � ,134,6M�.H-�,13!C
nj*D5>. � ,634,1M�.0-X=�|�NO7!|63!.03G(�{HV n4S!-i(2;!.H-/N=|�-/.$��(2;!.�}j~!��� ��3!*>NX,1(�|6-X,15�{�|1~5|�5>5:|B93{E(/;!*�{X74,1(8(2.0-83
�`.0=K,1S�{/.�(/;!.�.ZY$.0=0S$(2*�|63q.03GA*>-�|�3!NO.03G(gNJS�{8(g�`.�S!3!*���S!.��@{8.0.pnj*DM�S!-8.�o!V���� �ZVL�W3�{i(2.0,6C�| ~�7!-�|BA$*DC!*>3'M
.03GA*>-�|�3!NO.03G(�{F~5|�-�C!*\xh.H-/.H3�(k{/7`.0=H*:�4=0,1(2*:|�3�{m5:|G,6C!.HC �?� (/;!.v(/-2,63�{85P,1(�|�-��b(2;'.+,63!*DNf,1(�|�-<=05D.K,63�{�*D(�{
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*>NO7!5D.0NO.03G(2.HC+,l�/S!7'7B��-i(2*D3!Mm(����5 V?G�;!.H-/.c����-/.8��9�.<�Q.H5>*D.HA�.�(2;4,1(j(2;!.g(��"��5$7!5P,<���%,63+*DNX7���-i(?,63G(�-���5>.
*>3X=���3'=0S!-8-/.03G(��V���8(2.HN C!.^A�.H5���7!NO.03G(0V �H�/*D3!MJ,v=���3GA�.H-��8*���3��i(2-2,L(2.0MD�)�*D(�M�*DA6.��k�8S!7!7���-8(]����-�N �C!.05
=?;!.H=_,*D3!M��j,63!C|S��/*D3!Md,R=���NO7!-/.����/*L��3�(2.H=?;!3!*���S!.�EIC!,1(?,T,6�I�8(2-/,6=H(/*���3 G��Q.c����-/.J(/;!.E=���3GA�.H-��8*���3"�t*D(
7`.0-/NO*D(���(�E(2-/,63��V����-/N S!3G(2-/.0,1(?,1�!5>.�7!-����!5>.HNF��*>3G(�M�].K,D�/*>�'5>.m��3!.����4*D3w,+NO.0=?;4,13!*��8.0CdNf,63'3!.0-HV

9�5\(2;���S'M�;|(/;!.OS��/.H-k,����/*L�8(?,13!=0.O*���-/.���S!*>-8.0C"�t(2;!.E(����5%,6=?;'*>.HA6.���}j~!���|C4,L(?,d,6���8(/-2,6=^(2*L��3�,D�
,6S'(���NX,1(2*D=K,65D5L�p,D�%7B�����/*D�!5>.1Vjn4S!-i(2;!.H-/N ��-/.8�69�.�;!,BA6.�3��6(U���6S!3!C+.^Y',6NO7!5D.��U���4(��"�65��j*DNX7'5>.0NO.03G(/*>3!M
C4,1(2,E,6���8(/-2,6=^(2*L��3
����-g=���3!=0S'-/-/.H3G(H�V���8(2.HNF��C!.^A�.05L��7!NO.03G(KV G�;!.m9]��-P,
���+*6�6(?,I1 � � >.3�7!-��BA*>C'.0Cd,
7!-��6(�6(��7`.�*D3 ��,D� ,6.H5>5e1 � �S3`9<*D(2;I��S'(�,'�]-/*D.03!C'5L�ES��8.0-�*D3G(2.0-V�I,6=0.1V-G�;!.o�87Q.H=0*\E4=K,1(/*���3XNJS��i(��`.�9<-8*D(P 
(2.H3wSI�/*>3'Mf,�����-8Nf,1(�,6=0=H.07'(/.0C ���T(/;!.�7!-��6(��6(��7Q.1V]G�;'.0-/.u*��<,15����O,63d*>3G(/.03G(2*L��3 ���j*DNX7'5>.0NO.03G(/*>3!M
(2;'.g9k��-P,J��� 	r,��H*���1 �6�83'*>3G(��n+% /uVDgW3OM6.03!.H-2,654�6(2;!.�7'-����!5D.0N *��%,1���8(/-2,6=^(2.0CO���J;4,13!CO,63!CJ(2;'.03O*D(�
,6���i(2-/,6=H(�A�.H-��/*L��3q*L��,63!,65L���/.HCf���#����-/NX,65!(��"��5L�0V G�;!.0-8.�����-8.-��9�.m�`.05D*>.^A�.<(2;4,1(Z��S'-�(��"��5b-8.07!-8.��/.H3G(�
,63R*>NO7���-8(2,63G(�7!-2,1=H(2*D=K,65h=���3G(2-8*>�!S$(2*��63q(�O=���3!=HS!-/-8.03G( �����8(/.0N ��C'.HA�.H5���7'NX.H3�(0V
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G�;!.R=0.H3G(2-2,15�=���3G(2-8*>�!S$(2*��63S����(2;!*L�k9k�6- ,:*L�+*>3:(2;'.
E4.05DC4�D��N �C!.05g=?;'.0=_,�*>3!M 1��:�!ti7S3<,63!C@C4,1(2,
,6���i(2-/,6=H(/*���3 1 � ��>83 ����-R}j~!��� �87Q.H=0*LE!=K,1(/*���3��HV *6�C!.05j=?;!.0=_,�*>3'M�����-q}j~!����7!-��=0.����/.����6-/*>M6*>34,1(/.��
�]-��6N ,6�8(2-/,1(2.HM��U7!-���7����8.0C:��� *6�6(?, ,63!C4K',6NO74,6*L�D1��83Z����-k=���3GA�.H-8(2*D3!M ,�}j~!���S�/7`.0=0*\E4=K,L(2*��63
*>3G(�� ,R7!S!-8.=;�K:' 1 ���:� t �S3�7!-��=0.������t(2;�S��v,65>5L�B9<*>3!Mq(/;!.XSI�/.C�D��n+%0/ 1 ���83 � (/;!.#�8(2,63!C4,6-8C(;�K:'
N �$C!.H5j=?;!.H=_,6.H- � ���6-v,134,65L���8*>3!MF}j~!���|,D��9�.H5>5 V�gW3 1 t)� �i3�9�.+-8.07���-8( �63 ,63�*>NO7!5>.HNX.H3G(?,1(/*���3����
(2;'*����8(/-2,1(/.0M��6V
G�;!. � � ��� P�P��	��Q�
 � N 
�q7'-����!5D.0N � *D3�(/-/*D3��/*D=�(�vNF�C!.054=?;'.0=_,�*>3!M � 5>*DNX*\(�j(/;!.�=05P,D���Z����7!-����!5>.HNF�

(�m9<;'*>=?;J(2;'.�(2.H=?;!3!*���S!.<=0,63+�Q.g,67!7!5D*>.0C ���/.^A�.0-/,658�����i(2.0N �%=K,13!3��6(%�`.�,6S$(��NX,1(2*D=K,65D5L�mA6.0-8*LE4.HC+�Q.c 
=K,1S��/.<(2;!.H*>--�i(?,1(/. �874,6=H.���,6-/.�(����5P,6-8M�.6V ��.H3!=0.8�$*DNX7!-8.����/*DA6.�.HxB��-8(��-���$=HS�� ��3f,17!7!5L�*D3!M�,6S$Y$*>5D*P,6-V�
=��6NX7!-8.����/*��63 (2.H=?;!3!*���S!.��p�Q.c����-/.J,67!7!5\�$*D3!MfN �C!.05r=?;!.H=_,*D3!M 1 �!� �)7 � ���n� �6�!� �6o �����n� ���:����� �h�->83 c
.05D*>NO*>34,L(2*��63 ���J���NXNO.H(/-��-��,6���8(/-2,6=^(2*L��3"�l�V�$Nk�B��5D*>=zA6.0-/*\E4=K,L(2*��63"�m74,6-i(2*>,65l��-8C!.0-dNX.^(2;��C����p5��8 
=K,15<,634,65\�"�8*�����C!,1(?, *>3!C'.07`.03!C!.H3!=0.8�g*>3G(/.0M�-/,1(2*L��3S����(����5��HVFn8��- }j~!���"��(2;!.d,67'7!-��G,1=?;[S��8.0C[�.�
�U.0;!-8;!.0*DN 1{o �S3t,63!C�*��6(?,�1 �!�	>83r9g,���C4,1(2,X,1���8(/-2,6=^(2*��63"�`,E(/.0=?;!3!*���S!.v9<;!*D=?; 7`.0-8NX*\(�g(�E(2-/,63��v 
����-8N ,63a*D3IE43!*\(2.z7!-��$=H.����d*D3G(�@,$E43!*\(2.j�63!.-��9<;!*>5D.j�8(/*>5>5�7!-8.��/.H-8A*>3'M[N ���8(
���u*D(�f7!-���7`.0-i(2*D.��0V
�U.0;!-8;!.0*DN�SI�/.0CX(2;!*L��,67'7!-��G,1=?;T,����8S!NO*>3!Mu*>3I���6-/NX,65>5\�v(/;4,1(�(2;!.0;�K:'F74,6-8(�=K,13!3��6(�*>3 �!S!.03!=H.�(2;'.
5
��3!.1V �H�B9�.HA6.0-��:*6�6(2, 1 �S3������8.0-iA�.0C � �4,��8.0CF��3J(2;!.�9k��-P,J��� �r,��H*���1 �6�.3 � (/;4,1(�(/;!*���,����8S!NX7$(2*��63
NJS��i(��Q.#�i(?,1(/.0C ����-/NX,65>5\��V'G�;!.E-/.0,�����3|*��p-/,1(2;'.0-m�/*DNX7'5>.6cH�/S!7'7B���8.O(/;4,1(p(/;!.K;�K:' 74,6-i(�*��p3��1(
=��6NX7!5D.H(/.05L���]-/.H.H���QC4,1(2,uNX,63!*D7!S!5>,1(2*L��3FE](/;4,1(�*����.����NO.<C4,1(?,�-/.���S!*>-8.0NO.03G(��,6-/.<3!.H.0C!.HC	G^V-G�;'.0-/.c 
����-8.-�hC!,1(?,q,1���8(/-2,6=^(2*��63j��3 (/;!. 5�74,6-i(pNO*>M�;G(�,1xh.H=H(�(2;!. ;�K ' ��3!.8�s,63'Cz(2;!.H3 ����NO.k7!-���7`.0-8(/*>.��
����(2;!.E9<;���5D.E7!-��=0.����v,6-/.E5����8(KVK*6�1(?,q(?,6=_,�5D.0CU(/;!*��p7'-����!5D.0N ��� S��8*>3!Md,R=���Nk�!*>34,L(2*��63 ����(W9]�
(2;'.���-8*>.��Hc�C!,1(?,E*>3!C'.07`.03!C!.H3!=0.=1 �6�S3 ��3d(/;!. ;�K:' 74,6-8(��b,63!C ,6���8(/-2,6=^(�*>3G(2.H-/7!-8.H(?,L(2*��63D1{��� �`���i3 ��3
(2;'. 5$��3!.1VoG�;!.J,65>M��6-/*D(/;!N 7'-/.��8.03G(2.HC *>3(1 �S3	�!S!*D5>C���,63�,6�I�8(2-/,6=H( E�E43!*\(2.VG<-8.07!-8.��/.H3G(?,1(/*���3 ���%,63
*>3"E43!*D(/.T}j~!���R7!-��$=H.������4�4,��8.0C���3T(2;!.p�`.0;4,KA*��6S!-����t(2;!. 5�74,6-i(KV�n4S!-8(/;!.0-��	*6�6(2,E,65����+=0*D(/.0CT(2;'.
,634,15L���/*L�����	(/;!. ;�K:'�74,1-8(�,��<,63d*>NO7B�6-8(?,13�(�7B�6*>3G(�����-��/.0,6-/=?;'*>3!MX,6���i(2-2,1=H(2*L��3��HV

�mS!-O9]��-P,F;4,��O*>3GA�.��8(2*DMG,1(/.0C@(2;!*L�O*DC!.K, �]S!-i(2;!.H-X,13!C�7!-8.��8.03G(2.HC ,63��6(/;!.0-OC4,1(2,U,1���8(/-2,6=^(2*��63
,67!7'-��G,6=?; ����-�}j~!���sV+/�.H=K,65D5��]-���N@;�;!,67'(2.H- �ME]NF��-8.<7!-/.H=0*��8.05\� %�.�E!3!*D(/*���3 �$V{onG	(2;4,L(�(/;!.�3���-/NX,65
����-8N ����,[}j~!���U7!-��$=H.������%,D� (/.0-�(2-/,63��/5>,1(2*L��3"�?�/S'M�M�.��i(�u(2;!.=;�K:'�74,6-8(v,��k,wNX,��8(/.0-�7!-��$=H.���� �
-/.��/7���3��8*>�!5D.�����-�,6=?;!*D.HA*>3!MX=���3G(/-���5��8�B9 � ,63'Cz(2;!. 5U74,6-i(p,���,C�/5>,BA6.k7!-��$=H.���� � -8.��87B��3I�/*>�'5>.J����-
,6=?;!*D.HA*>3'MFC4,1(?,:NX,63!*D7!S!5>,1(2*L��3sV G�;!*L�qA$*D.H9y7Q.H-/NO*D(��X(�l,67'7!5L�[C!*��i(2*D3!=H(q(/.0=?;!3'*���S!.��T(��@(/;!.��8.
74,6-i(� E>�8.0.vnj*>M6S!-/.!�$V\tSGZV 9H��(2;!.u,67!7'-��G,6=?;����r*6�6(?,F1 �.34�8��S!-���,6�I�8(2-/,6=H(���,E7!-��$=H.��������T-/.H7!5P,1=0*>3'M

>6o
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nj*DM�S!-/. �$VLt6c-G�;!.vSI�/. ����C'*��8(/*>3!=^(g(2;'.���-8*>.��<*D3[}j~!���RC!,1(?,E,6���i(2-/,6=H(/*���3

*>3"E43!*D(/.�,63!C
�i(?,6�!5D. E���-�7Q.H-/*��C!*D=iGj�`.0;4,KA*���S'-�9<*\(2;FE!3!*D(/.�.��S'*DA1,65>.H3G(k��3'.��0V G�;!.�Nf,1*>3EC!*DxQ.0-8.03!=H.
=��63!=0.H-/3���(2;'. ;�K '[74,6-i(KV%�a;!*D5>.o�6S!-<,67!7!-��G,6=?;R=K,17'(2S!-8.����/7`.0=H*LE4= �8*D(2S!,1(2*L��3���E]5>*�,6.�(/.0-/NO*>3!,1(2*L��3"�
C!.0,6C!5��=_,O,63!CqC'*DA�.H-/M�.H3!=0.VGJ�(2;!.l�1(2;!.H-�M�.H3!.0-/,1(2.���,65D5`7������/*>�'5>. �8(?,1�!5>.�(2-2,1=0.��]���s(/;!.B5w74,1-8(0EI.HA6.03
(2;I���/.J-8.��]S��8.0C����R(2;!. ;�K:' 7!,6-8(_GJ��G�;!.0-8.�����-8.-� ��S'-�(/.0=?;!3!*���S!.+*���NF�6-/.u.05P,1�B��-/,1(2.v,63!Cw(2;�S��m=0,63
�`. ,67'7!5>*D.0C@(�:,|5P,6-8M�.0-E=H5P,����F����7!-��6�!5>.HNF�	��34,L(2S!-/,65>5\�)��*D(O-/.��S'*>-/.��q,X�/5>*DM�;G(25\�:N ��-/.d=���NO7!5D.^Y
.^Y$.H=0S'(/*���3dNF�C!.H5 V
gW3|(/;!*��p9]��- ,w9�.O;4,KA�.O7!-��67B���8.0CU,63|,65>M���-/*\(2;!N ����-m��S!-pC!,1(?,d,6���i(2-2,1=H(2*L��3|,67!7!-��G,6=?;sV#g)(�*L�

9]��-8(/;�3��6(/*>3!MR(2;!,1(J�6S!-v-8.��8S!5D(��v=���*>3!=H*>C!.E9<*D(/;|(/;����8.f7!-��$C!S'=0.0C�;!.0S!-8*��i(2*>=0,65>5\� E��/.0.O(2;!. ��
� 
��
,6���i(2-/,6=H(/*���3���� �jY',6NO7!5>. �$V��)GZV ��*�,1. *6�6(?,	� ��,17!7!-���,6=?;"�'(/;!.�,6���i(2-2,1=H(<C���NX,6*D3q7!-��C!S!=H.0CR���
��S'-
,67!7'-��G,6=?;|*��m, �8S!���8.H(�����(/;!.M��-8*>M�*D34,65 ��3!.-�t,��m9�.05D5�,��m(2;'.X,1���8(/-2,6=^(�7!-��=0.����u�Q.H=���NO.��p.0,����z(��
M�.H3!.0-/,1(2.1c���3!5\� 7B���i(2=���3!C!*\(2*��63��u,6-/.ONF�C!*\E4.0C E]9<;!.H3:3!.H=0.����2,6-V�:G^V �H�B9�.^A�.H-��-��S!-'�8(/-2,1(/.0M�� ����-
=K,15>=0S'5P,1(/*>3!MH�/=?;!.HNf,�,6���i(2-/,6=H(/*���3J*L�U�/*DNX7'5>.0-	�Q.H=K,6SI�/.�9�.��'S!*>5DCJ3!.0*\(2;!.H-j(2;'.<,6���8(/-2,6=^(2*L��3��]S!3!=^(2*��63
3���-�.���S!*DA1,65D.03!=H.u=H5P,����/.��0V
G�;!.E9g,<� �����!S!*D5>C!*D3!Mf(/;!.E.���S!*DA1,65D.03!=H.E=05P,D���/.���S��/.HC���� *6�6(2,T*��p3��6(u,1C!.���S4,1(/.X*D3 ��S!-u,67  

7!-��G,6=?;sV " .0=0,6S��8.|;'.�S��/.��w,:=���3 �8S!3'=H(2*L��3 ���u7!-8.0=��63!C!*D(/*���3I����,6=0=H.07'(2,63!=0.�� ����(2;!. ;�K:'�74,6-i(
,6-8.d3I�6(E=K,67$(2S!-8.0CsV 9�5D(/;���S!M6;@9�.T(2-8*>.0C@(� S��8.w.���S!*DA1,65D.03!=H.d=H5P,����/.��X*D34�6S!-E,6���i(2-2,1=H(2*L��3l7!-��8 
=0.������b9�.u-/.K,1=?;!.0Cw,O7���*D3�(�9<;!.0-8.u(/;!.�S��/.H-�,D���/*L�8(2,63!=0.p9�,���-/.���S!*D-/.HCR(��X�'S!*>5DCq(2;!.HNwV-G�;!.H-/.c����-/.8�
9�.X,1C���7'(/.0CU,63��6(/;!.0-�3��6(/*���3 �D��7!-���7`.0-8(��j���g,@}j~!��� 7!-��$=H.����=E��/.0.FK$.H=H(/*���3 �'V{o!V��-GJ�s9<;!*D=?;U;4,D�
�!-���S!M�;G(<(2;!.m����5D5��B9<*>3'MJ,6C'A1,63G(2,6M�.��Hc

��� ,!��� ;�/0=>(�A (6��/��?,�,�� * 58A :<=�(�A :6VA9H�g(2;!. ;�K:'l74,6-i(<*���,65L���J=���3��8*>C!.H-/.0CL���].H9�.0-<7B�����/*D�!5>.
,6�I�8(2-/,6=H(/*���3�,6-/.w.^Y',6NO*>3!.HC EI*D3��8(/.K,6C ����.^Y$7!5L��-/*D3!M�,15>5<7B�����/*D�!*>5D*D(/*>.��E,1=0=0.H7'(2.HCa�.�l(2;'.�5
74,1-8(cGZV-G�;!. ����-/NX,65h=���NO74,6-/*L����3T*L��7!-/.��/.H3�(/.0Cz����G�;'.���-8.0N �'V\t�V

��� ,"A?,.&@5�� =>:�5I/0=>(�A (	�#/��?, * &@(+*-,.&0/c1�V|�U.T;4,KA�. �����8.0-iA�.0Cl(2;4,L(J(2;!.T7'-���7`.0-i(��:S��8.0Cl�.�
*6�1(?, *��E, �/*>NO7!5D*LE4.HCS����-/N �D�l��S!-��0V4gW3!C!.H.0C"��9<;'.03�(/;!.�;�K:' 74,6-i(f,1=0=0.H7'(�f,65>5�.HA�.H3G(�
�]-���N (2;'.I54�63!.-� ��S!-u7!-���7`.0-i(�� -/.HC!S!=0.��k(��*6�6(2,�� �J��3!.�E>�8.0.f,dC!.^(?,6*D5>.HCU.ZY'7'5P,634,L(2*��63U*D3
9�7!7Q.H3!C!* Y " V\tSG^V

9�3I�6(2;!.H-p=���3G(/-/*>�'S'(2*L��3�=���3'=0.0-83���=���3GA6.0-/M6.03!=H.6V �mS!-�,65DM���-/*\(2;!Ne*L�pNF�6-/.k. %O=0*>.H3G(u(/;4,63 *6�6(2,�� �
��3!.f�Q.H=K,6S��8.R*D(J;!,��+, ;�K:'C WC'-/*DA6.03@.^Y$.H=0S'(/*���3 E>�63!5L�|(2-/,6=0.��J7Q.H-/NO*D(8(2.0C��.�U(2;!.�;�K '�74,6-i(E,6-8.
.^Y$7!5L��-/.HC	G^V�n4S!-i(2;!.H-/N ��-/.8�'*D(��i(��7I��,D� ���"�63w,D��*D(<C!*L�/=��BA6.0-�� �/S'=0=0.����V�]S!5t(/.0-8NX*D34,1(2*L��3"�C!*DA6.0-8M�.03!=H.
��-�C!.0,6C!5L�$=_,
�63R(/;!. ;�K:' 74,6-i(KV
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;k��3!=H.0-/3'*>3!M<7`.0-/*L�$C'*>=j�`.0;!,BA*L��S!-��@��S'-s9k��-P,H����5D5��B9��h(/;!.%*>C!.0,�� ��� '%3�S!.05D*	1 � �S3�,63'CJK;4,63�,L,6-A1����S3
9<;!.H-/.�NF�C!.05$=?;!.0=_,�*D3!MJ,63'CE(/;!.��6-/.0N 7!-��BA*>3!Mu,6-8.gA*>.H9�.0Cf,��%=��6NX7!5D.0NO.03G(?,1-��kA6.0-8*LE4=0,1(2*L��3J(2.H=?;  
3���5L��M�*D.��0VWG�;!.m����-/NO.0-�*���.HxQ.0=^(2*\A�.m����-g=���3G(2-��65  WCI��NX*D34,1(/.0CC�V���8(2.HNF���49<;!.0-8.K,���(2;'.u5>,1(/(/.0-�*����/S'*D(P 
,6�!5D.C����-JC!,1(?,. )C���NO*>34,L(2.0C|A�.H-/*LE!=K,1(/*���3:9<;!.H-/.q(/;!.��8(2,1(2.��874,6=0.��E=K,63@�`.q5P,6-8M�.C�6-+S!3��B��S'3!C!.0ChV
%�S!-8*>3!MJ��S!-�C!,1(?,J,1���8(/-2,6=^(2*��63T,67!7!-��G,6=?;"�(2;!.���-/.HN 7'-��BA*>3!MJ*L��S��8.0CT(�kM�S4,6-/,63G(2.0.�(2;!.�.^Y$*��i(2.03'=0.
����7`.0-8*��C!*>=��`.0;4,KA*���S'-��b9<;!.0-8.K,��pN �$C'.05r=?;!.0=_,�*D3!MT*���.0NO7!5��0��.HC (�q,634,65\�"�8.v(/;!.k-8.��/S'5D(2*D3!MFE!3!*D(/.
7!-��$=H.����HV
g)(g*L��9]��-8(/;q7���*>3G(2*D3!M'��S'(�(/;4,1(��',65\(2;��6S!M�;O-/.���S!*D-/*D3!MkS��8.0-g*D3G(2.0-/,6=H(/*���3E(�vC!.H(/.0-8NX*D3!.�7`.0-8*��C!*>=

�`.0;4,KA*���S'-�(2;!-���S!M�;+(2;'.���-8.0N 7!-��BA$*D3!M��c���6S!-%C4,1(2,p,6���8(/-2,6=^(2*L��3#�8(2-/,1(2.HM��JC'*��/=0,6-/CI��,63��E,����8*��i(?,63!=H.
9<;!.H3 �!S!*D5>C!*D3!Mk(/;!.u,6���8(/-2,6=^(�7!-��=0.����0V
G �uM�*\A�.��/S!7'7B��-i( ����-�,634,65\���/*��-�D�h*D3IE43!*\(2.E}j~!���#�/7`.0=H*LE4=0,1(2*L��3�����9�.�;4,KA�.�C!.HA6.05��67Q.HCf,p(����5!*D3

	�,KA1, 1�� �.3	9<;'*>=?;�*>NO7!5D.0NO.03G(����S!-�C4,1(2,q,6���i(2-2,1=H(2*L��3�,67'7!-��G,1=?;sVoG�;!.v(����5	*L��S��8.0-o�]-8*>.H3!C!5L�d,13!C
,65L����M6*DA�.��W�8S!7!7���-8(U���6-t(/-2,63��85P,1(/*>3!M�,q}j~!���J�/7`.0=0*\E4=K,L(2*��63k*>3G(��m,63J.���S!*DA1,65D.03G(p}j~!��� 7'-��=0.����&1��83 �
*D(Z��3'5L�+-8.���S!*>-8.���,3I��9<5D.0C!M6.H���g}j~!���q,13!CfS��8.0-�*>3G(2.H-8A�.H3G(2*��63X9<;!.H3q*>3G(2.H-2,6=^(2*D3!Mp9<*D(2;f,�(/;!.��6-/.0N
7!-���A6.0-HVZG�;'.�S��8.0-�9<-8*D(2.���(/;!.o�6-/*>M6*>34,658�87Q.H=0*\E4=K,1(/*���3f,63!CX�B�6(/;q*D(���,1���8(/-2,6=^(�A�.H-��8*���3T,13!Cf*\(��=���-v 
-/.��/7���3!C!*D3!MR}j~!��� =��$C!.<,1-/.gM�.H3!.0-/,1(2.HCE,6S'(���Nf,L(2*>=0,65>5\� $ Vjn4S!-8(/;!.0-8NF��-8.-�6(/;!.�,6CI��7'(2*L��3�����%�.��/*DM�3
'j,L(/(2.H-/3��H1 � �83b*>3+(/;!.�,1-/=?;!*\(2.0=^(2S!-8.H�D�Q(/;!.�(��"�65!7!-��BA*>C'.�� �4.^Y$*>�'*>5>*\(������6-�C'.HA�.H5���7`.0-���(��v*DNX7'5>.0NO.03G(
=��6NX7���3!.H3�(���9<;!*>=?;d*>3G(2.H-2,6=^(�9<*D(/;��1(2;!.H-<(��"�65��BE]NF�C!.05h=?;!.0=_,1.0-��m,63!CR(2;!.���-/.HN 7!-��BA6.0-���G^V
gW3 �/S!NONf,1-��)��9�.T;4,KA�.R;��67Q.c�]S!5>5\�U=���3G(2-8*>�!S'(/.0CF(�z(/;!.��8(2,1(2.c ����  (2;!.c ,6-i(����<(/;!.R,634,65\���/*������

EI7������/*>�'5L�:G�*>3"E43!*D(/.�7!-��$=H.����/.��<���q.ZY(2.03'C!*>3!MO,JNO.0=?;4,13!*��8.0C �8(/-2,1(/.0M��-�4,63!Cq(��J(2;!.�,67'7!5>*D=K,1(/*���3 ���
����-8Nf,65`(2.H=?;!3!*���S!.���*D3R=���3!=HS!-/-8.03G(H�����8(/.0N ��C!.^A�.H5���7!NO.03G(����R7!-��BA*>C'*>3!MJ(��"��5 �/S!7!7���-i(KV

� ��� � �&� � ����� 	 � 	�


gW3[(/.0-8NF� ���m(/.0=?;!3!*���S!.��f,63!C ���6-/NX,65<,67!7!-��G,6=?;!.����g(/;!.0-8.z,6-8.6�8.HA�.H-2,65�-/.��/.0,6-/=?;!.H-��C���=0SI�/.0C ��3
(?,1=_,5D*>3!M+(/;!*��<,1(8(2-/,6=H(/*DA�.p=?;!,65>5D.03!M�. � =���3G(2-��65>5>*D3!Mv(/;!. �8(2,1(2.�.^Y$7!5L���/*L��3R7!-��6�!5>.HNwVA*w,63�� ���	(/;!.0N
=��6NJ�!*>3'.!�6(2;'.0-j(/.0=?;!3!*���S!.���-2,L(2;!.H-�(2;4,63E,1���8(/-2,6=^(2*��63E,63!C+N �$C!.H5'=?;!.H=_,�*>3!M!V-gW3J(/;!.!����5D5��B9<*>3!M:�L9�.
5>*L�8(r,��].H9�9k��-P,.�t(/;4,1(t;4,KA�.Z�/*DNX*D5P,6-`C!*>-8.0=^(2*��63���(��(2;!*L�?��3!.HEIS!3'C!.0-�(2;'.�A*>.^9<7B�6*>3G(?���4,1���8(/-2,6=^(2*��63	G^V

� 9�5I/05M5:�W:�/<&)5�;�/@=>(�AF� (+&J}j~!���hV G�;!*L�s9k�6- ,�9�,�� �8(2-���3!M�5\��*D3 �4S!.H3!=0.HCk���m(/;!.�9k�6- ,l����*6�6(2,
1 � �i>S3#�B9<;!*D=?;v7!-���7����/.��s(2.0=?;'3!*���S!.�� ����-h=���3G(2-���5>5D*>3!M�(2;!. �i(?,1(/.%.^Y$7!5����/*��63p7!-����'5>.0NdV?G�;!.%C4,1(2,
,6�I�8(2-/,6=H(/*���3O,67'7!-��G,1=?;X7!-8.��8.03G(2.HCq*>3+(2;!,1(�9k��-P,+*��%�4,D�/.0CF��3+(W9k�v7B�B9�.0-V�]S!54(2;!.���-/*D.�� � C4,1(2,
*D3!C!.07`.03'C!.03!=H. 1 �1�.3�,13!CF,6���i(2-/,6=H(k*>3G(2.H-/7!-8.H(?,L(2*��63 1{���:�	���.3 � ,63!C�=���NO7!5>.^(2.H5L�|,6S'(���NX,1(2*D=6V
� ��9�.HA6.0-��`*\(��C4,1(?,S WC!-8*DA�.H3T=?;4,6-/,6=H(/.0-/*L�8(/*>= E���3!5L�O(2;'.B5z74,6-8(g*���(2,-,6.H3d*D3G(�+,6=H=���S'3�(_G�5>*DNX*\(�
*\(�O,67!7!5D*>=0,1(2*L��3F(�:,X�/7`.0=H*LE4=d=05>,����F���m7!-����!5D.0N ����,��X,65D-/.K,1CI�@.^Y$7!5>,6*>3!.HCsV " .H=K,6S��8. ��S'-
,67'7!-��G,1=?;wC!.0,65��g9<*\(2;R(2;!.��`.0;4,KA*��6S!-2,65h74,6-8(�,���9�.05D5#�!*\(�*���,67!7'5>*>=0,6�!5D.�(�X,+5P,6-8M�.0-�=H5P,��������
7!-����!5D.0N �0V

� 9�5I/05M5:�W:�/<&)5�;�/@=>(�AI� (+&J}j~!���G�hVt�U.0;'-/;!.H*>N 1 o �.3�7!-���7����8.0Cu,��/*>NO*>5>,6-b9g,<�l����-r,1���8(/-2,6=^(2*>3'M
}j~!���G�q�/7`.0=H*LE4=0,1(2*L��3����t;��B9�.HA�.H-+3�� =���3��8*>C!.H-2,1(/*���3U,6����S'(uC4,1(2,w*>3'C!.07`.03!C'.03!=H.q*���NX,6C!.6V

�� QSRtk0kSU�k�� hiRPstX[hS\JbSW[RCW[U ��X[sPZ�� �����!\cg#R+u.Z4RPhYq
N���u.g4X[k � T4QSRrstUJkV^JRPg#Z4X`U�k �cT#QSRCT4UVUJW ��RtkSRPg#\cT4R Z�Z T#\cT4R�� RPk�T ZLb8RtTyj�RPRtk�� �VX`k8hiX[sP\_T#X`k � l-UJX[k�T#ZLUcd:kSUJk�� hiR svXahS\cbSX[W[X T���q

O"QSRru.Z4Rtg ��u.Z T"R hiX`T�T4QSU�Z RrZ T#\_T#R�� Rtk�T Z�b � Q.\ck8hYq
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n4S!-i(2;!.H-/N ��-/.8�g;!.0-X9k��-P,[CI�$.��f3��6(f7!-/.��/.H3�(d,13 ,65>M���-/*\(2;!N (�:*DNX7!5D.0NO.03G(E(2;!.6�8(/-2,1(/.0M��6V
G�;!.T.^x �6-8(�M�D���'S!*>5DC!*>3!Md(2;!.R,1���8(/-2,6=^(2.0C �V�"�i(2.HN�*��J5D.�� (k(��z(2;!.TSI�/.0-HV$gW3 ��S!-E,17!7!-���,6=?;
9�.p=���3I�/*>C'.0-gC4,L(?,k*D3!C!.07`.03'C!.03!=H.u,��/7`.0=^(�<,63!Cf7!-/.��/.03G(�,63R,6S$(��NX,1(2*D=�9g,<�
�D�j,1���8(/-2,6=^(2*>3'M
}j~!���R7!-��$=H.����0V

� %'&@( ;�,�:<:q5�� :�/0&@58;�/0=>(�A � 5�:�,!�`(�A���5�� � ,r5�� :�/0&@58;�/0=>(�A�V ;�5D.K,KA�.H5P,63'C�,63'C /<*>.05\� 1 ���83
;4,KA6.�*>3GA�.��8(2*DMG,1(/.0C ,�9g,<� ���v,6���8(/-2,6=^(2*D3!M:7!-��$=H.����8.��R�4,��8.0C ��3 (2;'.�,6���i(2-2,1=H(2*L��3 ����(2;'.
A1,65DS!.���.^Y$=?;4,13!M�.0CF����(/;!.0NdV
G �z,6=H=���NO7!5>*L�/;�(2;'*����r(2;'.�� C!.cE43!.0C:,w5P,13!M�S4,6M6.M�/*>NO*>5>,6-�(��
;�K:' 1 t �83�,63!C 7!-8.��/.H3G(2.0C (/;!.0*D-q,67!7'-��G,6=?;��4,��/.HCr��3�(2;'.j�/.HNf,63G(/*>=��F���p(2;!,1(q5>,63!M�S4,1M�.6V
9�5D(2;I��S!M�;�(/;!.��:NX.H3�(/*���3U(2;!.H*>-+,67'7!-��G,1=?;l=0,63F�`.TNX.H=?;4,63!*L�/.0CL��3'.0*D(/;!.0-E,15>M���-8*D(/;!NF��3��6-
(��"��5 �/S!7!7���-i(<*��<7!-��BA*>C'.0CsV

� 9�,�;�(�7$*-(�:<=�/0=>(�A��F5�� :�/0&@58;�/0=>(�As58A�� ;�(�7$*-(�:<= /@=�(�A 5��>= /c1�V G�;!.�9k�6- , ���JK(2,6;!5 1 �6�83
7!-8.��8.03G(��,��8(/-2,1(/.0M��X(���BA6.0-/=���NO.m�8(?,L(2.p.^Y$7!5L���/*L��3q���qSI�/*>3'MJ(2;!.pC4,L(?,k*D3!C!.07`.03'C!.03!=H.p(2;!.c 
��-V�|�.� �q��5>7`.0-K1 �-7.34�%,6���i(2-/,6=H(/*���3�,63!C�=���NO7B���8*D(/*���34,15>*D(��6Vqnj*D-��i(V�r(2;!.F��-/*DM�*>34,15-�����8(/.0N �
.ZY'7'-/.����/*D3!M���Q�
�� � Qh7'-���7`.0-i(2*>.�� � *��%�!-��),6.H3q*>3G(� �8S!�������i(2.0N � � .^Y$7!-8.����8*>3!M Q�
�� � QQ7!-���7`.0-i(2*D.��0V
G�;!.H3"�'.0,6=?;��/S'�������8(/.0N *���,6���8(/-2,6=^(2.HCq*>3!C'*DA*>C!S!,65>5\��V�9H� (2.H-89�,6-/CI���$(/;!.��8.l�/NX,65D5>.0-%7!,6-8(��g,6-8.
=���NX7����8.0Cq*D3
��-/C'.0-�(��+�!S!*D5>CX(/;!.�9<;I��5>.p,1���8(/-2,6=^(2*��63sV+9�5\(2;��6S!M�;X(/;!.��fS��/.m,6S$Y$*>5D*P,6-V�J(����5��
E (2;!.�K:'-gv� NF�C!.H5	=?;!.H=_,6.H-K1 ���83j,63!Cw(2;!. '+?mKD1 ���83	(/;!.��6-/.0N 7!-���A6.0-�GJ�h(/;!.+,67!7'5>*>=0,1(2*L��3 ���
(/;!. �8(2-/,1(2.HM��T*L��3��6(<NO.0=?;4,63'*��/.HCsV

� %'&@, � =>;�5I/0,	�=�W:�/<&)5�;�/@=>(�A�V 9 �8*>NO*>5>,6-�,6���8(/-2,6=^(2*L��3�(2.0=?;'3!*���S!.E=��6NX.��l�]-���N (2;!.+9]��- ,6���
�p-2,D� 1��It�3 VO�a*\(2; 7!-8.0C!*D=K,1(/.X,1���8(/-2,6=H*D(�63"�s(2;!.E=���3!=0-8.H(/.F�i(?,1(/.��'���g, �����i(2.0N ,6-8.+Nf,17!7Q.HC
(��f,6�I�8(2-/,6=H( �i(?,1(/.���,6=0=���-/C!*D3!M+(�E(2;!.H*>-�.^A6,15>S4,1(/*���3RS!3'C!.0-�,�E43!*D(/. �/.H(H���	7!-/.HC!*>=0,1(2.��0V]G�;!.
=H.03G(2-/,65	*DC!.K, ����(/;4,1(�9]��-P,d*L���'S!*>5DC!*>3!MO,
� 
 
)Q�P � � ��� 
��� ��� ,6���i(2-2,1=H(2*L��3"�Q,X7!-���M�-/,6N (2;4,L(
;4,D�+*>C!.H3�(/*>=0,65g=��63�(/-���5k�8(2-8S!=H(/S!-/.T(�� (/;!.���-8*>M�*D34,65�7!-���M6-2,6N��%�!S'(E=���3G(?,6*D3��M��3!5\�����"�65>.K,13
A1,6-8*P,6�!5D.��HV-G�;!.v-8.��8S!5D(�� �D�	(/;!*���9]��- ,T;4,KA6.v�`.0.H3wS��8.0Cw*>3G(�+(2;'.�K ��90* 7!-�� �8.0=^( �i�!9<;!.H-/.v,
(��"��5h*���.0NO7!5L�@�6.0CT(�O�!S!*D5>CR,6�I�8(2-/,6=H(/*���3I�����r;a7!-��6M�-2,6N �0V

/<.0MG,6-8C!*>3'M�(����5��/S!7'7B��-i(V�69�.g=���S!5>Ck3��6(WE!3!C"�GS!3G(2*D5(/;!.�N ��NO.03G(U�D�49<-/*D(/*>3!M:�L(��"��5L�	*DNX7'5>.0NO.03G(/*>3!M
(2.H=?;!3!*��S'.�������-<,6���i(2-2,1=H(2*D3!ME7!-��=0.����8.��0V�9�5\(2;���S'M�;RNf,63��X9k��-P,.��S��8.k,1S$Y$*>5>*>,6-��E(��"��5L��C!S!-8*>3!M+(2;'.
7!-��$=H.������`(/;!.�S��/.H-�;!,���(��X7'-��BA*>C!.p(2;'.u*D3!7!S'(���(��+(2;!.HNwVZG�;!.0-8.�����-8.-�Q,OM6-/.K,L(�C'.K,65 ���j.^Y$7`.0-/*D.03!=H.
,63!C�,�3��B9<5>.HC!M�.�*����i(2-��63!M�5L�f-/.��S'*>-/.HC��]-���N (/;!.�S��/.H-0V

*6�6(2, 1 �.3;4,��t7!-/.��/.03G(/.0CE,�7'-��6(��6(��7Q.�*>3���,��P,6.05D561 � �S3$*DNX7'5>.0NO.03G(/*>3!M�;!*L�j,17!7!-���,6=?;sV � �B9�.^A�.0-��
(2;'.�S��8.0-g;4,D��(�u9<-/*\(2.�(/;!.��`.0;!,BA*L��S!-2,15CE4;�K:' G�,63!CX(2;!.�C4,1(?, E#5�G%74,6-i(��SI�/*>3'M+,��87Q.H=0*LE!=o����-/NX,1(
,6=H=0.07$(2.0Cd���q(2;'.p7!-��6(��6(��7Q.1V G�;!.p*>NO7!5>.HNX.H3G(?,1(/*���3F���	,k(����5 �8S!7!7���-8(/*>3!MJ(/;!.pC4,1(2,O,1���8(/-2,6=^(2*��63
�8(/-2,1(/.0M��XC!.cE43!.0C
���6-J}j~!���G�f9�,��gNO.03G(/*���3!.HCq���X�U.0;'-/;!.H*>N 1{o �i3s,D�k�]S'(2S'-/.�9]��-P,`V�� ��9�.HA6.0-��43��
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