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} W~nEWNi a�Ayd oTW d iyi B WNi d_e nbWKi d`��eEd`eE�)Ay	�^ W 	��`�`��aN	�^yd_��e i aLf W D WNi�j ��A���d`A�^yBm	�� i ��BEALa W Fz�
d`AC^CBm	�� nbWNi ^Cd`em	�^yd_��e��RX�rmF�X[s�� i v>d_^yaLf WNi �
��D~�EAy��� W A nbWNi d_��eG� j X�rmF�X[s i BmaLf i aLf W D WKi aN	�ezA WNi BE�_^xd`eG�T����AV� W A j ��AyD~	�ema W 	�e n �`	�AC� Wli ^ W 	 n � i ^y	�^ W g
B W B WNi ��} W �EAy���T� iCW
	)Ay	�^ W 	��`�`��aN	�^yd_��e i aLf W D W3j ��A�X�rmF%X�s i v>d_^yaLf WNi � ; fmd i�i aLf W D W d i�o 	 iCWNn ��e6^Cf Wz� �>�CZ 9�� 	��`����ACd_^CfmD)�+	�e n B iCWNi � W ACJYX[Z
g
B W Bmd_eE��	�e n � W A�J�X[Zua���e
^yAC������} W 	�em	��`��� W ^Cf W � W A j ��ACD�	�ema W � j ^Cfmd i�i aLf W D W ��	�e n a���ema��`B nbW ^yfm	�^�X�rmF�X[s�aN	�e�f W �_��d`e
�`d_D~d_^Cd`eE� o BE� W A�A W g
BEd`A W D W e
^ i � jmi v>d�^LaLf WNi � o 	 iCWNn ��e�^Cf W � W eE��^Cf�� j ^Cf W d_A�X�r�F%X[s�a���e
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^ i d_D�BE�`	�^Cd`��e)A WKi Bm��^ i ^C� i B omi ^L	�e
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	�d`e+�mr���eEdh	 ? 	�fED����m	�e n)k � oEo �zXÀ	�e n 	��`��A W
; f W�Á fEd`�zr
^y	�^ W�Â emd_� W A i d_^w�Gs W �m	�A�^yD W e
^]� j Z:��D~�EBb^ W A]	�e n ��e j ��ACD�	�^Cd`��e4rba�d W ema W
Z:���`BED o B i � Á�ÃÅÄ�Æ�Ç �NM�Jy� Ç I�I
Z:��e
^L	�a¯^ U fE��e W�È PE� Ä J Ç H Ç J Æ H�O�Hm� ? 	�É È Pm� Ä J Ç H Ç J Ç Hm�����
� J�D�	�d`� ÈxÊ ������	���� ¾�	�d`eºË�Ì�a�d i � ��fEd`��J i ^y	�^ W � WNn B
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; fEd i ac��e
^CAyd o Bb^Cd`��e4f�	 i]oTWcW e��EA W �m	�A WKn ^C�)	 iyi d i ^l^Cf W39<;>=Ð? ��ACBEDq�]��^�d i ��� W A WNn ^C��^yf W�? ��AyBEDÑ	 i 	 o 	 i d ilj ��A n d i acB iCi d`��e
	�e n d i em��^�	 o d`e n d`eE�)�EAy���T� i 	�����e�^yf W �m	�AC^[� j 	�e��q� j ^yf W a���e�^yACd o Bb^yd_em�G��Ay��	�eEd`�N	�^yd_��e i � ; f W~i ^y	�^ W D W e
^ i 	�A W3i B o ¾ W a�^[^y�
aLfm	�eE� W d`e j ��AyDÒ	�e n ac��e
^ W e�^l	 j ^ W A j BEAC^Cf W A i ^CB n ���lr�� W acd�Ó�aN	��`�_���m^yf W ac��e
^CAyd o Bb^C��A i A WKi�W AC� W ^yf W Ayd`��f
^>^C�G	 nEn ^C���T	�D W e n ��A
D~� n d j �G^Cf W�i ^y	�^ W D W e
^ i a���e
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; f W ��d`A�^yBm	�� i ��BEAya W ��d_AC^CBm	�� nbWKi ^yd_em	�^Cd`��e.�RX�rmF�X[s�� oTW fm	%��d`��A i � W a�d_Ó WNn d`e ;>=4Ä � M�	��_�`��v i>9<;>=Ði v>d�^LaLf WNi ^y� i �E�_d_^[	�e 9lk �
a���e
^CAy���x�_������d_e
^y�6D�BE��^yd_�m� W ac��e
^CAy���x�_����� i � � 	�aLf �_������ac	�e oTWqiCW ��	�AL	�^ W �_��ac��e
^CAy���`� WKn�o ��^Cf W eE� nbWKi d_e�^Cf W �`�����+� ; f W
a���BE�E�`d_em� o�W ^wv WNW ez	 n ¾�	�a W e
^ 9lk � ac��e
^CAy���m�_����� i fm	 i<o�WNW ez� W�j ^xBEe i � W a�d_Ó WNnzo ��^Cf W]j ��AyBEDq��	�e n d i d`D~�E� W D W e
^y	�^Cd`��e i � W a�d_Ó�a��

X�r�F%X[s ac��e
^CAy���xac	�e d i ���h	�^ W�n d_� W A W e
^�e W ^wv:��ACp i�j Ay��D W 	�aLf.��^Cf W AN� ? ��A W ÉE	�D3�m� W ��^wv:� 9lk � e W ^wv:��ACp i aN	�e oTW d i ���h	�^ WNn
j Ay��D�	3eE��ebJ 9<;>= e W ^wv:��ACp3^Cf�	�^ iCW �m	�Ay	�^ WNi ^Cf W Dq� 9 � i ���b�_��eE�~�`	�^ W ema�� i 	�^ W �`�_d_^ W e W ^wv:��ACp i ac	�e oTW d i ���h	�^ WNnGj AC��D ^ W ACA WNi ^CAyd`	��
e W ^wv:��ACp iVi ��	 i ^C�~p WNW ��^Cf W�W � W a¯^ i � j �`	�AC� W �h	�^ W emac��^C��v>d_^CfEd`e)^Cf W�i 	�^ W �`�_d_^ W �`�����+�

X�r�F%X[s d`D~�E� W D W e
^y	�^Cd`��e.d`e 	 i v>d_^yaLf+�<	�e n ^Cf W a���BE�E�`d_em��� j 	 n ¾�	�a W e
^3ac��e
^CAy���À�`����� i �EA WNiCW e
^ iCW � W AL	�� nbWKi d`��e ���b^yd_��e i ^y�
i v>d�^LaLf4D~	�e�B j 	�a�^CBEA W A i � 9 X�rmF�X[s i v>d_^yaLf4d i A W g
BEd`A WKn ^C� W e j ��ALa W ^yf W�9[k � W e n J i � i ^ W D�AyBE� WNi]j ��A W 	�aLf4X[Z[� 9li 	zA WKi BE�_^N�
^Cf W�i v>d�^LaLf�D�B i ^ oTW 	 o � W ^C� ac��e
^CAy���<^yf W AL	�^ WNi � j d�^ i X[Z i 	�^�d_^ i ��BE^C�EBb^3����A�^ i � U�W A�J�X[Zug�B W BEd`eE� 	�e n.i aLf WNn Bm�_d`eE��ac	�e
oTW B i�WKn ^y� W 	 i d`�_� W e j ��ALa W ^yf W Ay	�^ W 	��`�`��aN	�^ WNn ^y� W 	�aLf X[Z[�+}\d_^CfÏ^Cf W 	 o d`�_d_^w�4^y��a���e
^yAC����� W ACJ�X[ZÅAL	�^ WKi � i v>d_^yaLf WKi 	�^�^Cf W
WNn � W � j ^yf W X�r�F%X[s �`�
��� i aN	�eqA WKi �T��e n ^y�Ga���eE� WKi ^yd_��eqeE��^yd�Ó�aN	�^yd_��e j Ay��D�^Cf W 	 n ¾�	�a W e
^l�`����� o �)ac��e
^CAy���`�`d_eE�3^yf W d`Al��Bb^C�EBE^
AL	�^ WKi �Àr�v>d_^yaLf WNi ac	�e)	�� i ��B iCW�n ��v>e i ^CA W 	�D ac��eE� WNi ^Cd`��e�d_e j ��ACD�	�^Cd`��e+�b	 i v W �`�+	 i ^Cf W d`Axd`e
^ W ACem	��ºa���em� WNi ^Cd`��e�d_e j ��AyD~	�^Cd`��e+�
^y�
�EAy����d nbW�jµWNWNnbo 	�aLp�^C��^yf W BE� i ^CA W 	�DÒ�`�����+� ; f W 	 o d`�_d_^w��^C�z� W A j ��AyDÒ� W ACJ�X[Z g
B W BEd_em�G	 nEnmi 	�e W É�^CAL	 n d_D W e i d`��e4� j a���e
^yAC���
j ��A i v>d_^yaLfq^yAy	���a�D�	�em	�� W D W e
^ i aLf W D WNi �V�]	�^ W 	��`�_�baN	�^Cd`��e)D W aLfm	�eEd i D i aN	�eqBb^yd_�`d_� W ^Cf W � W ACJYX[Z a���e�^yAC���+	�^ W � W AC���
d`AC^CBm	��
W e n)i � i ^ W D³�RX�rmF�X[s W e n �T��d`e�^¯� j ��A n d`D W e i d`��eEd`eE�~� j A WKi ��BEAya WNi:j ��A W 	�aLf)X�rmF�X[sÎfm���+�

��e�^yfEd i a���e
^CAyd o BE^Cd`��e+��v W �EA WNiCW e
^ iCW � W AL	��Àd iCi B WKi d`e.X�r�F%X[s i v>d�^LaLf nbWNi d`��e+�6} W ÓmA i ^ nbWKi acACd oTW ^Cf WGo 	 i dhaG	�AyaLfEd_^ W a¯^yBEAy	��
a���D~����e W e
^ i � j 	�X�rmF%X�s i v>d_^yaLf+��} W ^yf W e n d i acB iyi �T� iyi d o � W aN	%� W 	�^ i d_e nbWKi d`��eEd`eE��Ay	�^ W 	��_�`�bac	�^Cd`��e i aLf W D WKiÀj ��AV	�X�rmF�X[s
i v>d�^LaLf+� ÃlW A W �+v W3nEWNi a�Ayd oTW �EAC� o � W D i ^Cfm	�^�D�	%��	�ACd i�W�j AC��D em	�d_� W d`D~�E� W D W e
^y	�^Cd`��e i � j:jµWcWKnbo 	�aLp�ac��e
^CAy��� i aLf W D WKi ^L	�p W e
j Ay��D eE��ebJ�X�rmF�X[s i v>d�^LaLf WNi ��} W ^Cf W eq�EA WNiCW e
^V	�AL	�^ W 	��_�`�bac	�^yd_��e i aLf W D W�j ��A jµWcWKnbo 	�aLpGa���e�^yAC����d`eq	�X�rmF%X�s i v>d�^LaLf+� ; fEd i
i aLf W D W d i[o 	 iCWNn ��e4^Cf W�� �]�CZ 9�� i aLf W D W � o BE^�B iCWNi ^Cf W � W ACJYX[Z d`e j ��AyD�	�^yd_��e 	�e n a���e
^yAC���,	%��	�d`�`	 o � W v>d�^yf X�rmF%X�s��1} W
�EA WNiCW e
^ i d`D�BE�h	�^yd_��e6A WNi BE�_^ i v>d_^CfÏ^CfEd i�i aLf W D W ^C� i fm��vÎ^Cfm	�^�X�rmF�X[s aN	�eÏf W �`�6d`e i v>d_^yaLf o Bb� W A i d_�Nd_em�m�+	�e n d i ���`	�^Cd`��e6� j
B iCW A i>i f�	�Ayd_eE�~	3�_d`eEp1�
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? d_��BEA W �>d_�`�_B i ^yAy	�^ WNi ^Cf W]o 	 i d`a>	�AyaLfEd_^ W a¯^yBEA W � j 	�e���Bb^y�EBb^ o BE� W A WKn X�rmF%X�s i v>d�^LaLf+� ; f W Óm��BEA W]i fE��v i ^wvx����Bb^y�EBb^7�T��AC^ i � j
^Cf W�i v>d_^yaLf+�b	�e n ^Cf W�n 	�^y	3	�e n � = a W �_�,+m��v � j 	�X[Z�����d_eE��^CfEAy��Bm��fz^yf W�i v>d_^yaLf���s�	�^L	�	�e n � = a W �`� i 	�AyAyd_� W 	�^V^Cf W d`eE�EBb^
i d nbW � j �T��AC^[����s�	�^y	�a W �`� i 	�A W]i v>d�^LaLf WNn ^C��^yf W 	��E�EAy���EAyd`	�^ W]nbWKi ^yd_e�	�^Cd`��eG����A�^À^y� oTW]j ��ACvV	�A nbWNn ^C��^Cf W e W É�^xfE���+��� = a W �`� i
	�A W ^yBEACe WNn 	�AC��BEe n 	�e n4i�W e�^ o 	�aLp�^C�G^Cf W �EA W ��d_��B i fm���+� ? ��Al^Cf W X[Z i fE��v>e4d`e4^yf W Ó���BEA W ������A�^3��	�a�^ i 	 i ^yf W X�s ^Cfm	�^
	�aNa W �b^ i ^yf W�n 	�^L	~a W �`� i 	�e n ^CBEAye i 	�AC��BEe n ^Cf W � = a W �_� i �bv>fEd_� W �T��AC^ Ç 	�a¯^ i 	 i ^Cf W X�r j ��Ax^Cf W e W É�^]fE����� U ��AC^����EAy����d nbWKi
jµWcWKnbo 	�aLp�^y��^Cf W BE� i ^CA W 	�D eE� nbW d_e�^yf W X[Z�- i ��	�^Cf o �3d`e i�W A�^yd_em��a���eE� WKi ^yd_��e~	�e n AL	�^ W d_e j ��ACD�	�^Cd`��e�d`e~^Cf W 	��E�EAy���mACdh	�^ W � =
a W �_�+Ó W � nEi � U ��AC^ Ç�iCW e nEi ^Cf W�n 	�^L	3^C�3^Cf W e W É�^]fE���+�E� W e W AL	�^ WNi 	�e4� = a W �`� W � W Ay�/.�®¯²ua W �`� i �E	�e n�W e j ��ALa WKi 	��`�º^Cf W�i ��BEAya W
AyBE� WKi�i � W a�d_Ó WNn d`e�^Cf WG9[k � W e n J i � i ^ W D oTW fm	%��d`��AK� U ��AC^��z	�� i �4	�aNa W �b^ i 	�e n �EAy��a WNiyi�WKi ^Cf W ^yBEAye WNn 	�AC��BEe nÏk � = a W �`� i
A W ^CBmACe WKnGo ��^yf W�n ��v>e i ^CA W 	�D W e n)i � i ^ W D d`e)^Cf W X[Z�- i �m	�^Cf+�
� 	�aLf �T��AC^�f�	 i 	qa��h	 iyi g
B W B W3j ��A�^Cf W�9[k � a��h	 iyi �+	 i v W �_�À	 i � W A�J�X[ZÅg
B W B WNi[j ��A W 	�aLf 9[k � X[Z[�10 � 	�aLf6� W A�J�X[ZÅg
B W B W
2436587�94:1;"<=<?>A@B74@B7DCE<,FBG"HI74<=<J7KF�HJC1;":LC MLN�7KOQPSR�T�>A@B74@BCEFBU$;"FBV*<=9=5B74VB@B:ECEFBU$;"O=7W@B<=74VYX[ZB@8H?\?7�CEFB94:E@BVB7WC H,HJG$CE:E:E@8<JHJO];^HJ7�;_U(74FB74O];":L;"O=9]5BC HJ749`H=@BOJ7(ab3�5B7
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? d`��BmA W � È X�rmF%X�s i v>d_^yaLf4	�AyaLfEd_^ W a¯^yBEA W

a���e
^y	�d`e i ^Cf W�n 	�^L	�a W �_� i 	�e n ^yBEACe WNn 	�AC��BEe n � = a W �`� iÀj ��A7d_^ i X[Z[� � 	�aLf�� W ACJYX[Z�g
B W B W[n AL	�d`e i d_e
^C��^Cf W a��h	 iyi g
B W B W 	�^7^Cf W
9 Zx�Å	��`�_�baN	�^ WKn ^y�3^Cf W ac��AyA WKi �T��e n d_eE�3X[Z[� ; f W ac�`	 iCi g
B W B W�n Ay	�d_e i 	�^V^Cf W �`d`eEpGAL	�^ W � j ^yf W ��BE^C����d_em���`d_empT�
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��e�^yfEd ixiCW a¯^yd_��e�v W �EA WNiCW e
^ i d_D�BE�`	�^Cd`��e�A WNi BE�_^ i ^C��fEd`��fm�_d`��f
^7^yf W]jµW 	�^yBEA WKi � j ^Cf W X�rmF�X[s�Ay	�^ W 	��_�`�bac	�^Cd`��e i aLf W D W �EA WNiCW e
^ WNn
d`e�^yfEd i a���e
^yACd o Bb^yd_��e+�:	�e n d�^ i ����^ W e
^yd`	��]	 n ��	�e
^L	�� WKi ��� W A~eE��ebJ�X�rmF�X[s i v>d�^LaLf WNi � ��e��m	�A�^yd`acBE�h	�AK�7v W 	�A W d`e�^ W A WNi ^ WKn d`e
a���D~�m	�Ayd_em��^yf W�o Bb� W A]A W g
BEd`A W D W e
^ i � j 	3X�r�F%X[s i v>d_^yaLfqv>d_^Cf)^CfE� i�W � j 	3eE��ebJYX�rmF%X�s i v>d�^LaLf+�
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? d`��BEA W P È<? d_� W�i ��BmAya WNi>i 	�^ W �_�`d_^ W a���ebÓm��BmAy	�^Cd`��e

? d_��BEA W P i fE��v i ^Cf WVo 	 i dhaVa���ebÓm��BmAy	�^Cd`��e�B i�WKn d`e3^Cf W>i d_D�BE�`	�^Cd`��e i � ; f W a���eEÓm��BEAL	�^yd_��e�ac��e i d i ^ i � j ^CfmA WNW]i v>d_^yaLf WKi�i�W �m	�AL	�^ WNn
o �6�KM�M�M�p�D �_d`eEp i � ; f W ��e W vx	%� nbW �h	%� oTW ^wv WcW eq^Cf W3i v>d_^yaLf WNi d i �~D i � ? d_� W�i ��BEAya WNi]iCW e n4n 	�^L	z	 i]i fE��v>e4d`eq^Cf W Óm��BmA W �
; f W ÓmA i ^[fm��� j Ay��D ^Cf W3i ��BEALa WKi ^y� i v>d�^LaLf.��d i 	z�_��eE� nbW �`	%� i 	�^ W �_�`d_^ W fm���+��} W~i d_D�BE�`	�^ WKn ^wv:�G�%	��_B WNi � j ��e W vV	%� nbW �`	%�

� Ç I �~D i ��� �xÁ i 	�^ W �`�_d_^ W3nbW �h	%�E�¯�1	�e n ��M�D i � Í��VÁui 	�^ W �`�_d_^ W3nbW �h	%�E�¯� ; f W �`d_eEp4aN	��m	�a�d_^w��� j �`d`eEp Ç d ilÄ � =4o � i �Tv>fEd_� W 	��_�
��^yf W Al�_d`eEp i 	�A�� � � =4o � i �_d`eEp i � = � i ^]� j ��BEA i d`D�Bm�`	�^Cd`��e i B i�W d`ebÓmemd�^ W�9lk � i ��BEALa WKi v>f W A W ^yf W�9lk � i ��BmAya W 	��_vV	%� i fm	 i
n 	�^y	�^C� iCW e n 	�^�d_^ i 	��`�_��v WNn a W �_�<AL	�^ W ��} W 	�� i �qB iCW � W A i d i ^ W e
^ ; Z U�i ��BmAya WNi ^C� i fE��v ^yf W � W A j ��AyD~	�ema W � j ^Cf WGi aLf W D W
j ��A o BEA i ^w��^yAy	���a��<��eEd_^Cdh	���a W �`�ºAy	�^ WNi 	�A W�iCW ^V^C� Æ M =�o � i d`e4	��`� W Éb� W Ayd_D W e
^ i � ? ��AV^Cf W�; Z U�W É�� W Ayd`D W e
^ i �b^Cf W�; Z U ^yd_D W A
��AL	�e�BE�h	�Ayd_^w�3d i]iCW ^V^C� ��M�M�D i �
����� 
���� �

? d_��BEA W I�d_�`�`B i ^yAy	�^ WKi ^yf Wqn d�� W A W e�a W d_e ^Cf W D�	�Ébd`D�BED o Bb� W A~A W g
BEd_A W D W e�^ i�j ��A�	 X�rmF%X�s i v>d_^yaLf 	�e n 	�e�eE��ebJ�X�r�F%X[s
i v>d�^LaLf�v>d�^yf ^yf W � �VÁ i 	�^ W �_�`d�^ W3nEW �h	%�qac��ebÓ���BEAL	�^yd_��e+��r�v>d_^yaLf Ç d i ^yf W3o ��^�^C� W e W aLp i v>d�^LaLf i d`ema W �`d_emp Ç fm	 i 	)ac	���	�a�d_^w�)� j
Ä � =4o � i ��r�v>d_^yaLf���d i a���eEe W a¯^ WKn ^y�G^yf W�i 	�^ W �`�`d�^ W fm���6	�e n d i�W Éb� W a�^ WNn ^C�qfm	%� W �h	�Ay� W�o Bb� W A i �3rbv>d�^LaLf Ç d i 	G^ W ACA WNi ^CAyd`	��
i v>d�^LaLf+��	�e n d_^ i�o BE� W A�A W g�Bmd_A W D W e
^ i�i fE��BE� n6oTW �mAC������A�^yd_��em	��,^C�)^Cf WznbW �h	%� i[W Éb� W ACd W ema WNn o ��^ W AyA WNi ^CAyd`	��,�`d_emp i �3}\d�^yfE��Bb^
X�r�F%X[s���	��`�mg
B W B WKi 	�A W d`e~^Cf W]o ��^C^C� W e W aLp i v>d_^yaLf�� i v>d_^yaLf Ç ��� ; f WlnbW �h	%�
J o 	�e n v>d n ^yf3�mAC� n Bma�^ j Ay��D ^yf W]o ��^C^C� W e W aLp i v>d�^LaLf
^C�z^Cf W�W e n4i � i ^ W D d i 	 o ��Bb^�� ��Mm� M�M�M3a W �`� i �w� ��� =4o � i]j ��A ����M~D i ��� ; fEd i d i ^Cf W D�	�Ébd_D�BED e
BmD oTW A]� j a W �`� i ^Cfm	�^�aN	�e oTW
iCW e n ^y� i v>d_^yaLf Ç4o�Wcj ��A W ^Cf WGW � W a¯^3� j d_^ i�jµWNWNnbo 	�aLpÏd i�i�WNW e o � ^yf WGi v>d�^LaLf+� ? d_��BEA W Ib� n � i fm��v i ^Cfm	�^�v>d_^CfE��Bb^�X�rmF%X�s��
^Cf W D~	�Ébd_D�BED�g
B W B W � W em��^Cfqd`e i v>d_^yaLf Ç d i �EAy���T��AC^Cd`��e�	���^C�~^Cf W�jµWcWNnEo 	�aLp nbW �`	%�
J o 	�e n v>d n ^Cf)�EAC� n B�a¯^>� j ^Cf W ac��e
^CAy���1�`�
���
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oTW ^wv WcW eG^Cf W�9[k � i ��BEALa W 	�e n ^yf W�o ��^�^y� W e W aLp i v>d�^LaLf+� Ã ��v W � W AK�
	�^ W AyA WNi ^CAyd`	�� i v>d�^LaLfGd i eE��^ W Éb� W a¯^ WNn ^C�3fm	%� W�i B�aLfG�h	�Ay� W
o Bb� W A i �1	�e n�i fE��Bm� n4oTW d i ���h	�^ WNn)j Ay��D ^Cf W~i 	�^ W �_�`d_^ W e W ^wvx��AypT�l��e�^Cf W X�r�F%X[s aN	 iCW ���¥Óm��BEA W I4��	��]	�e n � o �����1^Cf W g
B W B W d i
a���e
^y	�d`e WKn d_e i v>d_^yaLf��l	�e n eE��^ i v>d�^LaLf Ç � ; f W g
B W B W d`e i v>d�^LaLf Ç d i �`d`D3d_^ WKn ^C��^Cf WljµWcWKnbo 	�aLp nbW �`	%�
J o 	�e n v>d n ^yf��EAy� n Bma¯^x� j
^Cf W a���e
^yAC���º�_����� oTW ^wv WcW e i v>d_^yaLf���	�e nqi v>d�^LaLf Ç � ; f W � omi�W AC� WNn g
B W B W d i 	��_vV	%� i:oTW �`��v ^yf W D�	�Ébd`D�BED W Éb� W a¯^ WNn g
B W B W
i d_� W � j 	 o ��Bb^ Æ M�M�M3a W �`� i �w� � � =4o � iVj ��A��NM�D i ���

? d_��BEA W O i fE��v i ^yf W ac��AyA WKi �T��e n d_eE�3A WNi BE��^ j ��AV^Cf W�Í��VÁ i 	�^ W �`�_d_^ W ac��ebÓm��BEAL	�^Cd`��e�� 9 �
	�d`e+�Ev>d_^Cfq^Cf W X�rmF�X[su���b^yd_��e+�mg
B W B W
	�aNa�BED�BE�h	�^Cd`��e n BEACd`eE� ^Cf W ��� W e.�`�����.� W Ayd_� n d i D3��� WNnÏj Ay��D i v>d_^yaLf Ç ^C� i v>d_^yaLf\��� ; f W D�	�Ébd_D�BED g
B W B W�o BEd`� n BE� d`e
i v>d�^LaLf6� n BmACd`eE�3^Cf W ��� W e��`�����q�Efm	 i�W d i 	 o ��Bb^ Æ ��M�M�MG��� � � =4o � iVj ��A�� Ç M�D i ���

? d_��BEA WNi H]	�e n �KMVd_�`�_B i ^yAy	�^ W ^yf W ac��AyA WKi �T��e n d_eE�V�`d_emp[Bb^yd_�`d`�N	�^yd_��e i�j ��A+�`d_emp3�:	�e n �`d_emp Çxj ��A+^yf W � �VÁ 	�e n�Í��VÁ ac��ebÓ���BEAL	�^yd_��e i
A WNi � W a¯^Cd`� W �_��� ; f W Óm��BEA WKi>i fm��v ^Cf�	�^]^yf W �_d`eEp�Bb^Cd`�_d`�N	�^Cd`��e i 	�A W ac��D~�m	�Ay	 o � W[j ��AlX�rmF�X[su	�e n eE��ebJ�X�rbX[s�� ? d_��BEA WNi ����	�e n
� ÇGi fm��vÅ^Cf W~9 Zx� i 	��`�_�bac	�^ WKn ^C� W 	�aLf i ��BEALa W�j ��A[^yf W � �xÁ 	�e n�Í��VÁ ac	 iCWNi A WNi � W a¯^Cd`� W �_��� ; f W39 Zx�u��AL	��Ef i[i fm��vÅ^Cfm	�^
^Cf W A WKi BE�_^Cd`eE� i aLf W D W d i�j 	�d`A�d`e�^Cf Wzi ^ W 	 n � i ^L	�^ W � ; f W ^yAy	�e i d W e
^ n d_� W A W ema WNi d`e�^Cf Wz9 Zx� i�n B W ^y�q^Cf Wzi D�	��`�<^CAL	�e i d W e
^
n d_� W A W ema WKi d_e)^yf W � W A�J�X[Z\g
B W B W � W eE��^Cf+�

? d_��BEA W � Æ�i fE��v i ^Cf W A WNi BE��^ i � j ^Cf W 	 o ��� W ^wv:�3a���eEÓm��BEAL	�^yd_��e i v>d_^Cf�� W A i d i ^ W e
^ ; Z U�i ��BEAya WNi � ; f W�; Z U i ��BmAya WNi A WNi BE�_^:d`e
o BEA i ^w��^CAL	 �za[^C�~^yf W�i v>d_^yaLf oTW aN	�B iCW � j ^Cf W v>d`e n ��v o 	 iCWNn); Z U +m��v ac��e
^CAy���Y� ; f W Óm��BEA WKi>i fm��v ^Cf�	�^ W � W e)v>d�^yf o BEA i ^w�
i ��BEALa WKi �c^Cf W D~	�Ébd_D�BED o BE� W A i d_� W A W g
BEd_A W D W e�^ i1j ��A�X�rmF�X[s i v>d_^yaLf�d i�i ^Cd`�_���EAy���T��AC^Cd`��em	��%^C�>^yf W<jµWcWKnbo 	�aLp nbW �`	%�
J o 	�e n v>d n ^Cf
�EAy� n Bma¯^]� j ^yf W BE� i ^CA W 	�D X�rmF�X[sÎ�`�����+�

; fEd i[nEW D~��e i ^CAL	�^ WNi ^yfm	�^�X�rmF�X[s ac	�e o�W f W �`� j BE��d`e��_d`D~d�^yd_em� o Bb� W A[A W g
BEd_A W D W e�^ i d`e���	�Ayd_��B i]iCW ��D W e
^ i � j 	Ga���eEe W a¯^Cd`��e��
	�e n aN	�eqd i ���h	�^ W e W ^wvx��Ayp i�W ��D W e
^ i7j Ay��D W 	�aLfG��^yf W AK�

� �/��� � � ��� � ��
 ���/�D���	)�� � ���

��e~^Cfmd i a���e
^yACd o Bb^yd_��e+��v W fm	%� WxW ÉE	�D~d_e WNn 	 jµW v o 	 i d`aVd iCi B WKi d_e nEWNi d_��eEd_em��X�rmF�X[s jµWcWNnEo 	�aLp3a���e
^yAC���ED W aLfm	�eEd i D i �,X�rmF�X[s
ac	�e W � W a�^Cd`� W �_�qd i ���`	�^ W em� nEWNi d_e n d�� W A W e
^�X�rmF�X[s �_����� i � 9li 	GA WKi BE�_^N�T^yf W�o BE� W A�A W g
BEd`A W D W e
^ i � j 	GeE� nbW 	�A W�o ��BEe nbWKn
o �G^yf W�jµWNWNnbo 	�aLp nEW �h	%��J o 	�e n v>d n ^Cf4�EAy� n Bma�^l� j ^Cf W BE� i ^CA W 	�D�X�rmF%X�su�`�����+� Ã ��v W � W AK�bd`D3�mAC��� W A nbWKi d`��e4� j X�rmF%X�suAL	�^ W
	��`�`��aN	�^yd_��e i aLf W D WKi aN	�eqA WNi BE��^>d`e4	�e)BEe i ^y	 o � W ac��e n d_^Cd`��e)v>f W A W ^Cf W�i v>d_^yaLfqg
B W B WKi]n �~eE��^ n Ay	�d_e��

9 X�rmF�X[s i v>d_^yaLf�����A�^xfm	 i 	�� W A�J�X[Z�g
B W B W[j ��A W 	�aLfzX[Z ^Cf�	�^V��� WNi ^CfEAy��Bm��f�^yf W �T��AC^N� ; f WKi�W � W ACJYX[Z�g
B W B WNixn AL	�d`ezd_e
^y�
	 i d_eE��� W ac�`	 iCi g�B W B W�j ��A>^Cf W�9lk �Îa��h	 iyi � 9 iCW Ay� W A]	�^>^Cf W f W 	 n � j<W 	�aLf)D~��eEd�^y��A i ^Cf W d_em�EBb^lAL	�^ W � j ^Cf W g�B W B W �m�EAy����d nbWKi
jµWcWKnbo 	�aLp�^y��^Cf W BE� i ^yA W 	�D g�B W B W ��	�e n ac��e
^CAy��� i ^Cf W ��BE^C�EBb^VAL	�^ W � j ^Cf W g
B W B Wlo 	 i�WKn ��e�^yf W]jµWNWNnbo 	�aLp j AC��Du^yf W BE� i ^CA W 	�D
iCW Ay� W AK�4}\f W e �EAy����d n d`eE� jµWNWNnbo 	�aLp1� W 	�aLf i�W AC� W A i fE��Bm� n ��eE�`�Ï	��_�`�bac	�^ W BE�b^y� ^yf W AL	�^ W 	�^�v>fEdhaLf d_^�d i 	��_�`��v WKn ^C� n Ay	�d_e��
s[BEACd`eE�qg
B W B W~o Bmd_� n BE� n B W ^y�)ac��eE� WNi ^Cd`��e+�T^Cf W~iCW Ay� W A i fE��Bm� n ��eE�`�4	��`�_�baN	�^ W 	��m	�AC^�� j d_^ i ��BE^C�EBb^�AL	�^ W ^C��^Cf W �mA W �
d`��B i
fE��� i �3^Cfm	�^]d�^ i g
B W B W aN	�e n AL	�d`e)g
BEdhaLp��_���

} W fm	%� W �EA WNiCW e
^ WNn 	�� W A�J�X[Z.Ay	�^ W 	��`�`��aN	�^yd_��e�D W aLf�	�eEd i D j ��AÀX�rmF%X�s i v>d�^LaLf WNiÀo 	 iCWNn ��e � �>�CZ 9�� � ; fEd i7i aLf W D W A W ^y	�d_e i
^Cf W>o 	 i d`ax�EAy��� W AC^Cd WNi � j1� �>�CZ 9�� �µD�	�É�J�D~d_e j 	�d`Aye WNiyi ��fEd_��f��`d`eEp�Bb^yd_�`d`�N	�^yd_��e+��	�e n a���e�^yAC���_� WNn g
B W B WKi ����	�e n d i ���h	�^ WNi X�rmF�X[s
a���e
^CAy�����`����� i ^Cf�B i �_d`D~d�^yd_em�z^Cf W�o Bb� W A�A W g
BEd`A W D W e
^ i d`e W 	�aLf4�`�
���+� ; f W3i aLf W D W fm	 iloTWcW e4^ WKi ^ WNnqj ��A[d`ebÓmeEd_^ W39lk � 	�e n
� W A i d i ^ W e
^ ; Z U i ��BEAya WNi �

} W f�	%� W~i fE��v>e ^Cfm	�^�X�rmF�X[s��ºv>f W e�d`D~�E� W D W e
^ WKn ac��AyA W a¯^C�`���ºf W �`� i d_eÏA WNn Bmacd_em�G^yf W�o Bb� W A�A W g
BEd`A W D W e
^ i � j ^ W ACA WNi ^CAyd`	��
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1
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time_int=5000.0/sw_int=500/icr=30/air=1/t0v=500/a=1.15/b=1.05/qlt=0.5/junkparam=0/junkparam=0/junkparam=0/junkparam=0 / Date:11/11/97
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1
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time_int=5000.0/sw_int=500/icr=30/air=1/t0v=500/a=1.15/b=1.05/qlt=0.5/junkparam=0/junkparam=0/junkparam=0/junkparam=0 / Date:11/11/97
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1

5abr3swvsvd55k_1k_1k/option=268291/optionb=295/optiont=38/sw_qsize=-1/granularity=100/wnd_scale_factor=8/rcv_win=34000/epd_thresh=0/vsvd-suboption=852/stoptime=9999000/stoptime=9999000/ontime=5000/offtime=5000
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1

5abr3swvsvd55k_1k_1k/option=268291/optionb=295/optiont=38/sw_qsize=-1/granularity=100/wnd_scale_factor=8/rcv_win=34000/epd_thresh=0/vsvd-suboption=852/stoptime=9999000/stoptime=9999000/ontime=5000/offtime=5000
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1

5abr3swvsvd55k_1k_1k/option=6147/optionb=295/optiont=38/sw_qsize=-1/granularity=100/wnd_scale_factor=8/rcv_win=34000/epd_thresh=0/vsvd-suboption=852/stoptime=9999000/stoptime=9999000/ontime=5000/offtime=5000
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1

5abr3swvsvd10k_1k_1k/option=268291/optionb=295/optiont=38/sw_qsize=-1/granularity=100/wnd_scale_factor=8/rcv_win=34000/epd_thresh=0/vsvd-suboption=852/stoptime=9999000/stoptime=9999000/ontime=5000/offtime=5000

time_int=5000.0/sw_int=500/icr=30/air=1/t0v=500/a=1.15/b=1.05/qlt=0.5/junkparam=0/junkparam=0/junkparam=0/junkparam=0 / Date:11/11/97
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1

5abr3swvsvd10k_1k_1k/option=268291/optionb=295/optiont=38/sw_qsize=-1/granularity=100/wnd_scale_factor=8/rcv_win=34000/epd_thresh=0/vsvd-suboption=852/stoptime=9999000/stoptime=9999000/ontime=5000/offtime=5000
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Five ABR : Link2 Utilization

Link2 Utilization to sw3 
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1
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Link2 Utilization to sw3 

� V�� �WG(F[PSR���� R������YCEF�� ���6HJCE:EC��K;^H=CEG(F

? d`��BEA W �NM È�Í d_emp Â ^yd_�`d`�N	�^yd_��e ixj ��A>X�rmF%X�su	�e n em��ebJ�X�rmF�X[s ÈmÍ��VÁ



���������
	���
���������� � �

ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1

5abr3swvsvd55k_1k_1k/option=268291/optionb=295/optiont=38/sw_qsize=-1/granularity=100/wnd_scale_factor=8/rcv_win=34000/epd_thresh=0/vsvd-suboption=852/stoptime=9999000/stoptime=9999000/ontime=5000/offtime=5000
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0

20

40

60

80

100

120

140

160

180

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

A
C

R
s

Time in milliseconds

Five ABR: BTE ACRs

ACR for ABR1 
ACR for ABR2 
ACR for ABR3 
ACR for ABR4 
ACR for ABR5 

� ;��IR���� R������?3����WT���<

ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1
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ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1

5abr3swvsvd55k_1k_1k/option=6147/optionb=295/optiont=38/sw_qsize=-1/granularity=100/wnd_scale_factor=8/rcv_win=34000/epd_thresh=0/vsvd-suboption=852/stoptime=9999000/stoptime=9999000/ontime=5000/offtime=5000
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0

20

40

60

80

100

120

140

160

180

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

A
C

R
s

Time in milliseconds

Five ABR: BTE ACRs

ACR for ABR1 
ACR for ABR2 
ACR for ABR3 
ACR for ABR4 
ACR for ABR5 

� V ���6G(F8PSR���� R������?3��
�WT��6<

? d`��BmA W ��� È<9 Zx� ixj ��A>X�rmF%X�su	�e n eE��ebJ�X�rmF�X[s È � �VÁ



���������
	���
���������� �KP

ICR: 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 / XRM: 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 253.00 / Graph: 1

5abr3swvsvd10k_1k_1k/option=268291/optionb=295/optiont=38/sw_qsize=-1/granularity=100/wnd_scale_factor=8/rcv_win=34000/epd_thresh=0/vsvd-suboption=852/stoptime=9999000/stoptime=9999000/ontime=5000/offtime=5000
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Five TCP : SW1 Queue Length

Cells in ABR Q to LINK1 
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Five TCP : SW2 Queue Length

Cells in ABR Q to LINK2 
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Five TCP: TCP windows
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