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ä�ê½ë�9�îeê½IKð�9�IKð�êÂä�ê��A9��u$�è ^ÙØ©ÛÚ êªð�> ð�9�ä�MJè��\>Aæ�êª>��KíÂ9?ð�ãVê�� 9�� ^Ü· º ² ¿ X ä�;=9 ð�9�ä�MJè
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ð²êÂä�ê½MAIMP ß © P H m�m�P Q m�m������9m�mKP�� ê½ð�æ�9�èt9�æ^æ�9?@6ä^M%>Að�>M8{5�A���E�Ð úyE-§y/2143�5<f,BDC�AFE�3,G�AFG
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s0

t <= T

t == T

packet !

t:=0, 
R_p := R_p + 1packet !

t:=0

ÜvÝiÞ ��î=� Ö Wl�n[^fG¦Jf?¤n]`�^[ ]`[�¨A]`[�_a[�U{b`[1��WlU�°§Å

s0 s1

t <= T0

Inter

packet ?
c := c +1

c < L
packet ?
c := c + 1

c > 0, t == T0
o_packet !
c := c - 1, t := 0

c == L, t == T0

packet ?

ÜvÝiÞ ��ï=��ð i+¤AÇ«]`[�¨n]`[�_a[^UJb`[���WZU«°§Å

s0

t <= unit

R_p - R_c > threshold0, 
t == unit
t := 0, 
R_c := 0, R_p := 0,
P := P - 1

R_p - R_c <= threshold0,
R_c - R_p <= threshold1,
t == unit
t := 0, R_c := 0, R_p := 0

R_c - R_p > threshold1,
t == unit
t := 0, 
R_c := 0, R_p := 0,
P := P + 1

ÜvÝiÞ ��ñ�� ¬:f{¦��^f?U{ba]`f?�Z�Z[^]�]`[�¨n]`[^_a[�U{b`[1��WZUT°§Å

s0 s1

t <= T0

o_packet ?
t := 0

r == P, p == 0
drop !
r := 0

r < P, p == 0
drop !
r:= r + 1, p := p + 1

r < P
frame !
R_c := R_c + 1,
r := r + 1

r == P, p > 0
frame !
R_c := R_c + 1,
r := 0, p := 0

ÜvÝiÞ ��òK� £G[���fJ�A[^]�]`[�¨n]`[^_a[�U{b`[1��WZUT°§Å
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sleep active failure
c == i
e ?
t := 0,
c := c + K

t >= T0, t <= T, c == i
e ?
t := 0, c := c + K

t > T

t < T0, c == i
e ?
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sleep active failure
c == 0
e ?
t0 := 0,
c := c + 1

t0 >= 0, t0 <= T, c == 0
e ?
t0 := 0, c := c + 1

t0 > T

t0 < 0, c == 0
e ?

sleep active failure
c == 1
e ?
t1 := 0,
c := c + 1

t1 >= 0, t1 <= T, c == 1
e ?
t1 := 0, c := c + 1

t1 > T

t1 < 0, c == 1
e ?

sleep active failure
c == 2
e ?
t2 := 0,
c := c - 2

t2 >= 0, t2 <= T, c == 2
e ?
t2 := 0, c := c - 2

t2 > T

t2 < 0, c == 2
e ?
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�?¯�£�¯���¯KÅÆ�\[�oJ¤n]`_�b ¶ iÆ¯Ki+f-]²�A �p�] ¶ Ïn¯=£:[^]a]`WZ��� ¶ p-UX�%pA¯Kmn¯©·�p�b`[^]`_��+¾{¹�Ì`¼��-Ë�Ì`»�¿\¿AÀ-¸²Ñ'�^À-¸N¾�¼ªÌ{�Ñ ¸²¼��^»JÑµ¹a¾�Ì*�-Ì`Ñµ¹�É�Ì��j¾-Ì^¹C��¾-Ì�WZU«Ïn¯��§WlUnUX[^d ¶ ¥ ¯��:p?p�on] ¶ p�U��TÅ�¯©¥�f-U{ba]`[�_a_af-] ¶ [1�AWcb`f-]`_ ¶ ¨A]`f-¢�^[�[1�nWZUnm?_�f-h�b`on[j"�b`o4��p- ©[^]`Un[^b ð p-�nWZ�1p-�Z_�Ô�f�]`�A_aonf?¨ ¶ � �^b`f- ©[^]� 	�	�� {¯ J¯�Ð7¯~ÅVm?[�b`f ¶~³ ¯�i f?¤nd\[^] ¶ Å�¯~i+¤n]`m-¤X[$�UXf«p�U��=�N¯'��¯~Ð~p�]`_a[�U��VÈU�n¹ ��À	¡+¹�¸�ÀC�£¢�¹aÓ�¤{�nÓ��^¼ Ê ¼½Ñx�È©¹�Ì²Ñ ¼½Ë��¥��À-¸�È§¼ªÉ�¹a¾�ÒÆ»JÑ�À-ÉNÓ-Ñ�Ó ¶ ´eU ³ ]`f{��[�[1�AWlUnm?_�f�h?��&�b`o��+f-Unh½[^]`[�UX�^[Nf-h¦�X¤XUX�Xp-kO[^UJb²p��



í Ö ´a´a´
f�h:¦Af-hÂbe·�p�]`[T°~[���onUXf-�lf-m-d
p�U��0°�on[�f-]`[^b`WZ�1p����+f?kO¨X¤Ab`[^]N¦A��WZ[�Un��[%��7¦n°rp�U��0°n�(¦�§ !�&\® ¶Ð M �(¦ ßdò4ï¨ ¨n¨~¯  �ÿ���©ª 	�	# ¶ ��!�!	&A¯ûA¯�Ð7¯KÅVm-[^b`f ¶K³ ¯Ki+f-¤nd{[^] ¶ Å�¯=i+¤A]`m?¤X[$�UXf�p-U��=�N¯U��¯KÐ�p�]`_a[�UU�6«6À1¾{¹^Ê¬�{6�n¹*¤{®�¼½Ë��TÁ1¼tÓY¢�¹`Ó�¤{�ª�Ó��^¼ Ê ¼ªÑx� È=¹�Ì`Ñ ¼ªË��¥��À-¸�È§¼ªÉ�¹a¾�ÒÆ»JÑ�À-ÉNÓ-Ñ�Ó ¶ ´eU ³ ]`f{��[�[1�AWlUnm?_çÿ�b`o��+f-Unhª[�]`[�UX��[�f-h(°~f{f?�Z_�p-UX�ÅÆ�Zm?f-]`Wcb`onkO_Vhªf�]£�+f?Un_�ba]`¤X�^b`WZf-UBp�U��«ÅVUXp-�cdA_aWZ_Gf-h�¦JdA_�b`[�kO_�t°§Å���ÅG¦d§ !�&?® ¶ Ð M �(¦ ßôïe�Àñ¨n¨~¯  	#�û%©� 	&�� ¶ ��!	!�&J¯ÿn¯�Ð7¯ ÅÆm?[^b`f ¶ ³ ¯ i f?¤nd\[^] ¶ Å�¯ i+¤A]`m?¤n[��UXf p�U�� �N¯¯��¯ Ð~p�]`_a[�U�� ÈU�X¹��À	¡+¹�¸ ÀC�°¢�¹aÓ�¤{�nÓ��^¼ Ê ¼½Ñx� È=¹�Ì`Ñ ¼ªË$�±�^À-¸ È§¼ªÉ�¹a¾ ÒÆ»JÑ�À-ÉNÓ-Ñ�Ó ¶ p1Y?p�Wl�lp� X�Z[ hÂ]`f?k
�\�\�?�g²C³�³�´�´�´js¶µ{}�·7s¶¸��n}?�{|?y\|��Ay��js�¹\v�³�º\�{x�µ{�\}�³��\�?xOµ{�\}?�	»�¼\��½�¾$¾�¼�st�{�\� ¶ b`f p-¨X¨©[�p�]2WZU
°�on[�f-]`[�b`Wl��p-���+f-kO¨X¤Ab`[^]V¦A��WZ[�Un��[?¯�J¯ ð ¯KÅV�Z¤A]�p-UX� £�¯ Ðj¯K£GWZ�Z�x�§Ò ÈU�X¹aÀ-¸{�£��À-¸�È§¼ªÉ�¹a¾gÒÆ»JÑ�À-ÉOÓ�Ñ�Ó ¶ ´µUB°�on[�f-]`[�b`Wl��p-�A�+f-kO¨X¤Ab`[^]¦J��WZ[�UX�^[ ßdî4ò ¨X¨K¯¿��&�û�©ª �û�� ¶ ��!�!�ÿn¯#A¯�°:¯AÅÆkOUX[��Z� ¶ ��¯Ai+[^oXk�p-UnU ¶ ÏA¯Ai+[�UXm�b`_a_af?U ¶X³ ¯ ð ¯J£Z§ ÅÆ]`m-[�UXWZf ¶ Å�¯J£�p1YJWÂ� ¶ Å�¯$�X[�oXUn�\[^] ¶ °:¯�V¤XUn[ ¶ iV¯§Ï-[1p-UnUX[^b ¶ �N¯���¯�Ð�p�]`_a[�U ¶ � ¯§¥3Àf?�Z�Z[^] ¶7³ ¯ ³ [^bab`[^]`_a_af?U ¶ �V¯~Ô�[�WZ_a[�p-UX�6Ôà¯�ÁGWx�Â �g�~ÒÆÒnÃmÄ�Å�À	¡kÆ'Å�¹;Ç-Ñ(Ó-Ë©¾ ÈK»JÑ »J¸`¹(´eUg¨n]`f{��[�[��nWZUXm-_Vf�hj¥�fJ�n[��Z�ZWZUXm�p�U�� Ö [^]`Wc±��1p�b`WZf?U�f�h
³ p�]²p-�Z�Z[�� ³ ]`f{��[�_a_a[^_��¥ � Ö?É ³  ��n® ¶ Ð M �(¦ î¨Ûö4ø ¨n¨~¯¿���	�%©�% �� ¶  	�	�ª�-¯"J¯�ÏA¯eÊVdAYJWZU��gÅ:p�m?[1�np-�Kp-UX� É ¯e�+¯ É ���J�Z¤XUX��Ï-]1¯�« À1¾{¹^Ê½Ê ¼ªË���Í�À-Î��+È©À	¡ Ó-¸�¾-Ì�Ó Â «ËÃ3�(¸�ÀCÌ Êl¹SG¥TÐ� ����� ¶ ¨X¨K¯ �"���©ª �&�! ¶  �����ûA¯&A¯�ÏA¯�i+[^UXm-b`_a_af-U ¶ Ôà¯ � ¯n£�¯��V]`W¬ÍOf{[�U ¶ �N¯ Ïn¯O�G]`WZ_�b`f-Ç=[^]`_a[^U ¶ �N¯��¯XÐ�p�]`_a[�U ¶ �+¯�Ð~p�]`_a_af-U ¶©³ ¯
³ [�bab`[^]`_a_af?U�p-U���Ôà¯�ÁGWx�nÎX¹�¸�¼ Ì.¤`Ó-Ñ ¼tÀ-Ë ÀC��Ó-Ë�ÒÆ»n¾-¼tÀj��¸aÀ�Ñ�À�¤²À-Ê6¡7¼ªÑ��YÏ�»JÌZjÀ?ÊªÊ ¼½Ì²¼ À-Ë Â Ì²¼½Ë��Â �g�~ÒÆÒnÃ ¶ ´µU ³ ]`f{��[�[��nWZUXm-_�f-hKb`oX[�&�b`o�´µUJb`[�]`U�p�b`WZf-U�p-���+f-Unh½[^]`[�UX�^[:f?Up�+f-kO¨X¤nb`[�]a¢eÅÆWl�n[1�
Ö [^]`Wc±���p�b`WZf?U ¶ Ð M �(¦ ß�ß�¨Ûî ¨X¨K¯  �ÿ�ÿ%©ª ���# ¶ ��!�!	#A¯!A¯�ÏA¯\i+[^UXm-b`_a_af-U ¶ �N¯���¯\Ð�p�]`_a[^U ¶ �+¯?Ð�p�]`_a_af?U ¶{³ ¯ ³ [�bab`[^]`_a_af?U�p�U���Ô ¯�ÁGWx� Â �g�KÒVÒnÃkÆ�Ó�È©À1À?ÊÌ`»J¼ªÑµ¹n��À-¸NÓ-»JÑ�À-ÉOÓ-Ñ ¼x¤gÁ-¹�¸²¼ Ìm¤`Ó-Ñ ¼tÀ�Ë*À¶��¸`¹aÓ?Ê¬�tÑ ¼ªÉ�¹OÌ{��Ì`Ñµ¹�É�Ì:´eU ³ ]`f{��[^[1�nWZUXm-_�f�h+ÔBf-]`�J_aoXf-¨f-UË�Ædn A]`Wl�T¦JdA_�b`[�kO_+´a´a´Ð� Ö [�]`WZ±X�1p�b`WZf-U«p-UX�Ñ�+f?U{ba]`f?� ¶ Ð M �(¦ ß�¨Ûö4ö ¨n¨~¯  �û� �©� �ÿFû ¶ ��!	!��J¯���A¯£��¯Gi+�lp-Wc] ¶ Ïn¯ ¢µiV¯�¦Jb`[^hªp-UXWx�pÒ§¿n¹�Ë]Ó�¼ªÌ`Ñ ¸²¼��^»JÑµ¹`¾Ô��¸aÀ�¤²¹�Ì`Ì²¼½Ë�� Ó-Ë�¾�««»nÊ Ñ ¼½É�¹a¾-¼tÓ0ÅV�X�nWZ_af-Un¢
ÔB[�_a�Z[^d ¶ i+f?_�b`f-U ¶ ¥TÅ ¶ ��!�!�"J¯�	�?¯�iÆ¯Xi f-]²�n Xp�] ¶ Ïn¯A£G[^]a]`WZ�²� ¶ p�U���Å�¯O��¯nÔ�p�b`[^]`_���Ò Â «ËÃ*Ó²¿\¿�¸aÀ1Ó�¤{�«Ñ�ÀNÑ��X¹�¾\¹�Ì²¼¿�-ËBÀ¶��À�¿n¹�Ë¾�¼ªÌ`Ñ ¸�¼��^»JÑµ¹a¾TÌ*�-Ì`Ñµ¹�É�ÌÆ´µU3�+oA]`WZ_j�:[�f-]`m-[Op-UX�Ñ�:¤�p�WZ�\f?¤ ¥�Wlp-f ¶ [��nWcb`f-]`_ ¶ �Xf�]`k�p-�7¥�[^b`onfJ�n_p�U���¦Af-hÂbe·�p�]`[ É Unm?WZUX[^[^]`WZUXm ¶ Ð M �(¦ îÀñvÕ�ò ¨n¨~¯ �	#��Ð©���"� ¶  	�	�� {¯�� J¯�iÆ¯©i+f�]²�n �p�] ¶ Ïn¯X£G[^]a]`WZ�²� ¶ p-UX�TÅ�¯e��¯XÔ�p�b`[^]`_�� Â Ì`¼ªË$� Â «ËÃ*Ñ�ÀgÌt¿n¹;¤^¼ �Ð�«Í�À�Î3¤`À-ËnÌ`Ñ ¸aÓ-¼ªËnÑ Ì¼½ËlÒ.Ó����+f?kO¨n¤nb`[^]�Un[^be·+f-]`�gp-UX��´a¦J£ M _�dA_�b`[�kO_ ñe¨ ¨X¨~¯  	"	!%©@û���ÿË ����� J¯��ûA¯¥��¯Ki+f1·�k�p-U ¶ ��¯6�Xp-��f-UJb`W ¶ p�U�� ¥ ¯§¥Tp�_a_aWZUX���7Î?¿n¹;¤^¼ Ìm¤`Ó-Ñ ¼ À-ËÕÓ-Ë©¾TÁ-¹�¸²¼ Ìm¤`Ó-Ñ ¼ À-ËÕÀC��ÉO¹`¾�¼tÓ¤`À-ËnÌ`Ñ ¸aÓ-¼ªËnÑ ÌN»JÌ`¼ªË�� Â �.�KÒÆÒ�Ã ¶ ´eU ³ ]`f{�^[�[1�nWZUnm?_�f-h+£G[�_aWZm?U ¶ ¦A¨©[���Wc±X�1p�b`WZf?U p-UX� Ö [^]`Wc±X�1p�¢b`WZf-U«f-hj´eU{b`[^]²p��^b`WZY\[�¦JdA_�b`[�kO_¥§ !�& ¶ ¥Tp�]`�\f?¨©f-¤X�Zf?_:p-UX� ³ ¯©Ï?f?onUXf?_ ¶ [1�nWcb`f-]`_ ¶ ¨X¨~¯� 	#��Ð©ª 	"�"¦J¨n]`WZUXm-[^] ¶ ��!�!	&A¯�+ÿn¯¥�N¯U�Gp1Y\[^�l¤nU�� ¶ Å�¯�¦J�\f?¤ ¶ �N¯���¯§Ð�p�]`_a[^U0p-UX�3�N¯§ÐK¤XUX���6È�À-¸²ÉOÓ?Ê�« À1¾{¹^ÊªÊ ¼½Ë��%Ó-Ë©¾�ÒÆË©Ó?Ê¬���Ì`¼ªÌ«À¶�6Ó�Ë*ÒÆ»X¾�¼tÀ×ÖmÎK¼t¾{¹aÀa�(¸�À-Ñ�À�¤`À?Ê��VÒÆËhØ²Ë©¾-»JÌ`Ñ ¸�¼ Ó?Ê jÓ-Ì^¹TÎXÑ »n¾	� Â Ì`¼ªË�� Â �g�KÒVÒnÃ ´eU
³ ]`f{��[�[��nWZUXm-_Vf�h§b`oX[M��&�b`oT´ É.ÉgÉ ð [1p-�c¢µ°�WZkO[�¦JdA_�b`[�kO_Æ¦{dAkO¨©f?_aWZ¤Xk ¶ ¨n¨~¯  �©�hû ¶ ��!	!�"{¯���J¯�ÏA¯ ¢e¥ ¯7Ï6Ù[�Ú�Ù[1Ã{¤X[^�n« À1¾{¹^Ê¬�µ¾-¸²¼ªÁ-¹�Ë ¹�Ë��-¼ªË©¹²¹�¸²¼ªË$�d¡j¼½Ñ��o¤`À-ËnÑ ¸aÓ�¤^Ñ Ì*Æ(¿AÓ-Ñ Ñµ¹�¸²ËXÌ*Æ�Ó-Ë�¾ Ó�Ì�¿n¹;¤^Ñ Ì�´eU
°~¤nb`f-]`Wlp�� ³ ]`f-m-]²p-k f�h�Å � ¦J£h �����ûª�� �U���´µUJb`[�]`U�p�b`WZf-U�p-�ª�+f-Unh½[^]`[�UX�^[�f?U�ÅV_a¨©[���ba¢ � ]`WZ[�U{b`[1�
¦Jf-hÂbe·(p�]`[�£G[�Y\[^�lf-¨XkO[�U{b ¶ Å��(¥�¢�´ ÉgÉ.É(¶ ¥Tp�]`��oÑ 	����ûA¯��#A¯¥�N¯k��¯jÐ�p�]`_a[^U ¶ ³ p-¤n� ³ [^bab`[^]`_a_af?U p-UX��Ôà¯�ÁGWx� Â �.�KÒÆÒ�Ãà¼ªË ÓÑÅG»JÑ ÌC�X¹^ÊªÊ ¶ ´µU*¦J¨n]`WZUXm-[^]´µU{b`[^]`U�p�b`Wlf-U�p���Ï?f-¤n]`UXp-�Kf-h ¦Af�h½bµ·(p�]`[�°~f{f?�Z_Vh½f-]V°�[��²oXUnf?�Zf?m�dT°~]²p�UX_�h½[^] ß�ÛCßOÜlî�Ý ��!�!�"{¯��"J¯�¥ ¯§Ð~WZU��np-on� ¶�³ p-¤n� ³ [^bab`[�]`_a_af?U
p-UX�BÔà¯�ÁGWx�kÈ�À�¸�ÉNÓ?ÊkÓ�¹�Ì²¼¿�-Ë*Ó�Ë©¾�ÒÆË©Ó?Ê ��Ì`¼ªÌ�ÀC�gÓoÞ�¹`Ó�¸jÀ�ËXÑ ¸aÀ-ÊªÊl¹�¸ ¶ ´µU ¦A¨A]`WlUnm?[^]�´eU{b`[^]`UXp�b`WZf?UXp-��Ï?f-¤n]`UXp-��f-h�¦Jf-h½bµ·(p�]`[�°�f{f-�l_Th½f-]T°�[��²oXUXf-�Zf?m-d
°K]²p-UX_�h½[^] ¶ Y?f?�Z¤XkO[ û ¶ WZ_a_a¤n[±û ¶ ¨X¨~¯�û���û�¢�û�#	& ¶  	�����?¯��&A¯¥��¯�ÐgÀf?UnU p-UX� ³ ¯ ³ [^bab`[�]`_a_af?UU�nÈ�À-¸²ÉOÓ?ÊYÎX¹�¸�¼ Ì.¤`Ó-Ñ ¼tÀ-Ë ÀC�%Ó ÈUÓ?«TÒß��¸aÀ�Ñ�À�¤²À-Ê:ÎXÑ�Ó-¸²Ñ�� Â ¿« ¹*¤{�AÓ-ËX¼ªÌ`É ¶ ´eU ³ ]`f{��[�[��nWZUXm-_Nf-hj��!	!�"T´ ÉgÉgÉ ³ p-��Wc±�� ð Wlk ´µUJb`[�]`U�p�b`WZf-U�p-��¦JdAkO¨©f?_aWZ¤nk
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