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b�b�z{�½v��>b æ ^ab3^ab s]b��>\_v��àt�`cb�z{`cw ¤a¤ b3z%e%�{�pb-+ �[���_��~�Æ
������}
Ö w��-v��pb ¤ t��
¢_b�v��"Z]�½t�s]��w´��^ ¤a¤ w�`�v�b3z%ea�{�>Z]�½Zu�9z{w��>bã���¿r-^asuv�Z ¤ s]�_Z]�>\¿v��pb,+ �_���_�&����.
� Zu�àv��pbã����Zuv��
� Ç �
¤ w�`1v��$t�vFv��>b�v�Z]r-b9w��>t�`1`1Z]�[t�syw��Gt ¤ t��
¢_b�vF���·v��pb �(��}
~º�� 6�
����������~�ÆD������}
Ö eN�{�pZu� �� 6�
����������~�ÆD������}
Ö �
t��P��b
�
w��>áa\_^a`cb3z%e ¶ r-b�t���^a`5bãw��¨v��pb ¤ `cw��
b�����Zu�p\�z{b�s]t��´Z]�9w���v�t�Z]�>b�zà���Ur-b�t���^a`1Z]�>\Uv��>bãt��_b�`1t�\_bãv�Zur-bãv�t�¢_b��
w��_b�` ¤ `5w��
b�����Z]�>\Nw��>t�sut�`5\[b½�>^ar-��b3`¼w��>����Z]v��
��b��_b��>v���e3�¨�pb9suZ]�p¢�z{b�s]t���Z]�&t�z{z{b�z¿v�wXv��>b æ ^ab�^aZ]�>\Nz{b�s]t��SÊ
r-t�¢_Z]�>\ v��pb"v�w�v�t�s�z{b�s]t�� ��b3��w�`cb9v��>b ¤ t��
¢_b�v_Z]�Gv�t�¢_b�� ^ ¤ ��w�` ¤ `cw��
b�����Z]�p\yeS�¨�pb"s]Zu�p¢ z{b�s]t�� Z]�F�
w��>áa\_^a`1t���s]b
t��>z�v��>b ¶X¶ ����r-w�z{^as]b�Z]�ãr-w�z¨Z]áab�zDv�w-Z]�>�
s]^az{b�v��>Z]�$Z]�p��w�`�r-t�v�Z]w��¼e0/�b��p�
b����>b��·t ¤ t��
¢[b3vG�
w�r-b3�$v�w
v��>b ¶(¶ ����r-w�z{^asub½��`cw�r v��pb9w�v��>b�`¼��Zuz{b9w��£v��pb½s]Z]�>¢�v��pb��
^ar-^as]t�v�Z]�_b$z{b�s]t��_�$ÛgÙ(^ab�^aZ]�>\ z¨b3sut�� t��>z��{Z]�>¢
'ãb�s]t��_Ü¾t�`cbUr-b�t���^a`cb3zJt��>zJt¡v�Z]r-b�`$Z]�N��v�t�`�v�b3zJ��Z]v���v��pZ]�Xv�Z]r-b_e å �>b��Dv��pbUv�Z]r-b�`�b�É ¤ Z]`cb3��ÊÀv��pb ¶(¶ ���
r-w�z{^as]b½v�t�¢_b���^ ¤ v��>b ¤ t��
¢_b�v[��w�` ¤ `cw��
b�����Z]�>\_Ê�\_Z]�[Z]�p\�Z]v>v�wXv��>b"�>b3Éqv[��v�t��
¢ Z]�Uv��>b ¤ `cw�v�w��
w�sq�>Z]b�`1t�`c�
�p��e

¥�¦ §¨¦ 1 2X°�±F¯5µ�°�­�3a­
°5464·ª5¯87Fª6±�©£ª6«î¬F­
®3¯5ª�°�± ²¿³3µ�±�³3­
�{�>bã��w�`1¢_Zu�p\´w��¨v��>bã��Zur-^as]t�v�Z]w��-¢_b�`1�>b�s[Z]�9��b���v{z{b����
`1Z]��b�z·���Us]w�w�¢_Zu�p\¿t�v¨v��>b09aw��@w��À�
w��pv�`cw�s>��Z]�>v��pZ]�
v��>bX�_t�`1Zuw�^a��r-w�z¨^as]b��½z{b����
`1Z]��b�z�t���w��_b_e å bX��Zus]s¨z{b����
`1Z]��bNv��pb ��t���Z]�ã�>t�v�^a`5b w��¼b��_b��pv¼z{`1Zu�_b��+�_Z]`�v�^at�s

Ë[f



v�Z]r-b���Z]r-^as]t�v�Z]w��ºt��>zDb��p^ar-b�`1t�v�bNv��pb ��v�t�\_b��½w���Z]v���b�É�b��
^av�Z]w��+�UZ]v��pZu�+v��>bN��Z]r-^as]t�v�Zuw��º¢[b3`��pb�s6e¾�¨�pZ]��Z]�
���pw��U��Z]��Y_Z]\[^a`5b½d[e :[e

ñ�ògó�ò<;�ògó =�>?��þ{ü?�
��÷	>?��þA@½÷	��ü�ù{û�úCB¨÷�øD��ö¨÷�øàù{ú�û�ü�÷�ý_þ
¶ z{Z]���
`cb�v�bXb��_b��pv���z¨`1Z]�_b��-��Z]r-^as]t�v�Z]w��·Z]�½t ¤ w ¤ ^as]t�`¾��Z]r-^as]t�v�Zuw��+v�b��
�p�>Z æ ^ab_e�E(��� b��
v��½Zu�+v��>b(��Z]r-^as]t�v�Z]w��
r-w�z{b�s�w���� b��
v��XZu�Åv��>bU`cb�t�sF��w�`1suz{Ê�t��pzLt�`cb ¤ `cw�\_`1t�r-r-b�zLv�w·`cb�t��
v"t�� r-^a�
�Åt�� ¤ w�����Zu��s]b´t�� v��>bU`cb�t�s
w���� b��
v��¼��w�^as]z´`5b�t��
v�e ¶ ¤ `1Z]w�`1Zuv�� æ ^ab�^ab¾Z]��^a��b3zUv�wã��v�w�`cb¾t½`cb ¤ `cb���b��>v�t�v�Z]w��Xw��GF�b3�[b3�>v��HFyv��pt�v[t�`5b½��t�Z]v�Z]�>\
v�w(�>t ¤a¤ b��¼eð�{�>Z]� æ ^ab�^ab¾Z]����v�w�`cb�z�Z]��w�`cz{b�`ßÊ3��t���b�zUw���v��>b"v�Z]r-b"v��>b"b3�[b3�>v����pw�^asuzUw��
�
^a`ßÊ���wãv��pb"��r-t�s]s]b���v
b�s]b�r-b��pv&��Z]s]sFt�su��t��_�X��b´v��pbU�pb�É�v%b��_b��pv&v�w+��b´r-w�z{b�s]b�z&e ¶ �Nt��Db��_b��pv&w��
�
^a`1��ÊyZuv&�
t��Å� ¤ t��U�Pw�v��pb�`
b��_b��pv���ep�{�>b���b$��^a����b æ ^ab��pv>b��_b��pv��¾t�`cb ¤ s]t��
b�z+Z]�>v�w�v��>b æ ^ab�^ab�t��"�Ub3sus6eJI{Éqb3�
^av�Zuw��´�
w��>v�Z]�>^ab3�%^a�>v�Z]spt�sus
b��_b��pv����>t��_b���b3b�� ¤ `cw��
b�����b�z&e
�{�>b�Ù´e kaw�`1vF`cb�t��
v�w�`��>t��(��b�b���`5b�����v�`�^a�
v�^a`cb�zDv�wà��^ ¤a¤ w�`1v�v��>b�t���w��_b��>w�v�Z]w���w��Gb��_b��pv�� æ ^ab3^ab�t��>z

�_Z]`�v�^at�s�v�Z]r-b9w��>b3�[b3�>v[b�Éqb3�
^av�Zuw��¼e

Messaging CONSUMING Layer

Messaging PRODUCING Layer

Message Queue PRIORITY 1

Message Queue PRIORITY 0

Post Message Interface

TimerQueue Event Handler

Virtual Time Queue

Register Timer Interface

start_timer()

handle_timeout()

post_message()

process_message()

Message Dispatcher

process messages()

increasing Virtual Time

(PRIORITY 1 first,
  then PRIORITY 0 )

process_all_timers()

reschedule_myself()

Reactor Implementation

EventHandler (derived)

Y_Z]\[^a`5b½d[e :[h�Ú¾w��>v�`cw�s�Y[s]w�� �UZ]v��pZu��oqZur-^as]t�v�Z]w��Ui½b3`��pb�s

ñ�ògó�ò<;�ò�� K�û�ú	�
BML���ý_ù�!�L
å b9��b�\_Z]������z{b����
`1Z]��Z]�>\N�[Z]`1v�^at�s�v�Z]r-b�r-w�z{b�s6e3n»v[�
w��>��Z]��v���w���h

Ë�:



f�eFÞGb3t��
v�w�`&n»r ¤ s]b�r-b��pv�t�v�Zuw��¼h_�{�pZu�%�>t��9v���w�Zu�pv�b�`1��t��
b��"v��>t�v{t�s]s]w��<`cb3\[Z]��v�b3`�Z]�p\�w��¨v�Z]r-b�`Gb��_b��pv��¾t��>z
r-b�����t�\_b%b3�[b3�>v���eð�{�pb���b%t�`5b"^a��b�z����Xv��>b%r-w�z{^as]b��¼v�wã`5b�\_Zu��v�b�`av�Z]r-b�`1�¼t��>z ¤ t����¼r-b3����t�\_b��yv�wãb3t��
�
w�v��>b�`1e

:[eFkaw���v¼xDb�����t�\_bXn»�>v�b�`1��t��
b_hÀ�{�pZu��Zu��Z]�>v�b�`1��t��
b����à���>Z]�
�º��w���v��Ut�`5b r-w�z{^as]b���v�t�s]¢à��Zuv��+b�t��
�·w�v��>b�`1e
Y[w�`¨Z]�>��v�t��p�
b�Ê����>b3�>b��_b�`av��pb"o���Z]v��
��Ú¾t�s]sÝÚ¾w��pv�`cw�sqr-w�z{^as]b"��t��>v��¼v�w(Z]�>�_w�¢_b¾v��pb"ÞGw�^av�b3`ar-w�z¨^as]b�Ê
Zuvp��w�^asuz ¤ t����Ft�r-b�����t�\_b"v�wNv��pb½`5w�^av�b�`yr-w�z{^as]b9^a��Z]�>\ v��pb9kaw���v_x�b3����t�\_b"Z]�>v�b�`1��t��
b_e

Ë[eFÞGb3\[Z]��v�b3`��[Z]r-b�`Gn»�>v�b�`1��t��
b_h_�{�>Z]�¾Z]�9^a��b�z-���Ur-w�z¨^as]b��%v�wUZ]�p��v�t��>v�Z]t�v�bãv�Z]r-b�`1��e>�{�>b���b$r-w�z{^asub3�¾z{b��
`�Z]�_b½��`cw�r<v��pbNI{�_b��pv	/Ut��pz{sub3`À��t���b½�
s]t����G�U�pZ]�
�U�pt��&v��pb9��^a�>�
v�Z]w��>t�s]Z]v���v�wX��v�t�`1v v�Z]r-b�`ðÛgÜ�e

O eFx�b3����t�\_b&'ãZ]� ¤ t�v��
�pb�`ðh_�{�>Z]�¾Z]�"���>b3`cb$v��>b�x ¶ n»m v��>`5b�t�z·w��ab3Éqb��
^av�Z]w��´`�^a�>��epn»va�pt��"��b��_b�`1t�s_r-b����
��t�\_b æ ^ab�^ab��ã���pZu�
��t�`cb´�
t�v�b�\_w�`�ZQP�b�zÅw��Dv��>bUr-b�����t�\_b�kaÞFnREXÞFn»��SÀe�nÈ�Dv��pZu�XZ]r-s]b�r-b��>v�t�Z]v�w��pÊ¼��b
�>t��_b�v���w r-b3����t�\_b ¤ `�Z]w�`1Z]v�Z]b��$ÛgÌãt��pz�f�Ü�eq�{�>b½xDb�����t�\_b)'ãZ]� ¤ t�v��
�>b�`�`�^a�p�&Z]�Utãs]w�w ¤ v��>t�v ¤ Z]�
¢[�&^ ¤
b��_b��>v��9��`cw�r v��pb(x�b3����t�\_bãÙ(^ab�^ab���Ê_Z]�àw�`cz{b�`%w��Àz¨b3�
`cb�t���Z]�>\ ¤ `�Z]w�`1Z]v��¿t��pz��
t�s]su��v��>b(t ¤a¤ `cw ¤ `1Z]t�v�b
T ¤ `cw��
b���� r-b�����t�\[b�ÛgÜUFF��^a�p�
v�Zuw��¼e

�[eF�[Z]r-b�`½Ù(^ab�^ab_hy�{�>Z]�ãZ]�$v��pb�v�Z]r-b�`9b��_b��>v æ ^ab�^ab v��>t�v�\_b�v���v�t�\_\_b�z���Z]v���v�Z]r-b�`9b��_b��pv���`cb�\_Z]��v�b�`5b�z
^a��Z]�>\�v��>b¡ÞFb�\_Z]��v�b�`(�_Z]r-b�`Nn»�pv�b�`1��t��
b_e�ka`cw��
b�����Z]�p\�w��9v��pZu� æ ^ab�^ab¿Zu�p�_w�su�_b���Z]�>�_w�¢_Z]�>\�v��>b¡�pt��>�
z¨s]b v�Z]r-b�w�^av�ÛgÜq��^a�p�
v�Z]w�� ¤ `5b���b��pv�Z]�Xv��>bMI{�_b��>v	/�t��>z{s]b�`[v��>t�vq`cb�\_Z]��v�b�`cb�zXv��>bFv�Z]r-b�`£Z]�Xv��>bFáa`1��v ¤ sut��
b�e

d[eF�[Z]r-b�`1Ù(^ab�^ab½xDt��>t�\_b�`ðh��{�>Z]�&Zu�&v��>b½r-w�z{^asub½v��>t�vpr-t��>t�\_b��&v��>b½�[Z]`1v�^at�s_�_Zur-b3`¼Ù(^ab�^ab_eqn»v>�pt��%v��pb
�
w��>�
b ¤ v¼w��GVGZ]`1v�^at�s{�_Zur-b t��>zP`cb ¤ `5b���b��pv��½v��pb �_Z]`1v�^at�s¨v�Z]r-b��pb�t�`1v¼��b�t�v¼w��yv��>b ��Zur-^as]t�v�w�`1e å �>b��
v��>bã��Z]r-^as]t�v�Z]w��+¢_b�`1�pb�spZ]�"Z]�>��v�t��>v�Z]t�v�b�z{Ê�t��-Z]�>Z]v�Z]t�sa��b�b�zàr-b�����t�\[bãZ]� ¤ w���v�b3z+��`5w�r v��pZu�9r-w�z{^ab�s[v�w
v��>bUx�b3����t�\_b�ÙX^ab3^ab_eU�{�>Z]�Xr-b�����t�\_b�Z]� Z]�>v�b3�>z{b�z���w�`ãv��>b�v�Z]r-b�`ãr-t��>t�\_b�`ãZ]v���b�s]��e�nÈ�Dv��pZu�N��t��SÊ
Zuv&`cb����
�pb�z{^as]b��$Z]v���b�s]��e �{�>b ¤ `cw��
b3��� r-b�����t�\_b���^a�>�
Z]v�w��Pw��Gv��>b��_Z]r-b�`1ÙX^ab3^ab�x�t��pt�\_b�`�z{w�b��ãv��pb
��w�sus]w���Z]�>\Àh

Ô áa�>z¿v��pb9�>b�É�vpb3É ¤ Z]`1t�v�Z]w�����`cw�r<v��pb½v�Z]r-b�` æ ^ab3^ab_e
Ô Zu�>v��>b9b�É ¤ Zu`1t�v�Z]w���v�Z]r-b9Zu�G��b��_w��>zUv��>b9oq�JE(k o�n»xDj,� ¶ �{nWE(m v�Z]r-b�Ê���v�w ¤ v��>b9��Z]r-^as]t�v�Z]w��
Ô b�s]��b ^ ¤ z{t�v�b v��pb �
^a`1`cb��pv�o�n»xDj,� ¶ �¨nRE(m �¨n»xXIP��Z]v��ºv��>bN�>b�É�v¼b�É ¤ Z]`1t�v�Zuw��+�_t�s]^ab�t��>z ¤ `cw��
�
b���� t�s]s v�Zur-b3��ÛgÜ�e

Ô v��>b ¤ `5w��
b���� t�s]s v�Zur-b3`��N��^a�>�
v�Z]w��JZ]�p�[w�¢_b��Nv��>b¡�
t�s]sG��t��
¢Å��^a�p�
v�Z]w��>t�s]Z]v��Å��w�`(t�s]s&v�Z]r-b�`1�Nv��>t�v
b�É ¤ Z]`cb9t�vpv��>b9�
^a`1`cb��>v[��Z]r-^as]t�v�Z]w��´v�Z]r-b

Ô áa�>t�s]s]��v��>b9�_Z]r-b�`1ÙX^ab3^ab"x�t��pt�\_b�`y`cb3���
�>b�z{^as]b��¼Z]v���b3su�p��� ¤ w���v�Z]�p\Xt�r-b�����t�\_b"v�w(Z]v���b�s]�[Zu��v��pb
kaÞGnRE(ÞFn»��S+Ì$xDb�����t�\[b æ ^ab�^ab�e

Y�eM'ãb�`1Zu�_b�zZI¨�_b��pv	/�t��>z{s]b�`1�Uh"�{�pb���b�t�`cbUv��>b���w���v���t�`cb�r-w�z{^as]b��(v��>t�vG^a��b�v��>b���Z]r-^as]t�v�Zuw��D¢_b�`1�>b3s5e
�¨�pb��¿Z]�p�>b�`1Z]vyv��pbN�_Z]`1v�^at�sa��^a�>�
v�Z]w��>�½t�s]suw���Z]�>\-v��pb�r v�w T ��v�t�`1v v�Z]r-b�`ðÛgÜUF�t��pz T �>t��pz{sub v�Z]r-b�w�^av�ÛgÜUF
Zu��v��pb½r-t��p�>b�`y��b���v[��^aZ]v�b�z´v�wXv��>b3Zu`À��^a�>�
v�Z]w��>t�s]Z]v��qe

[[eFx�b3����t�\_b�kaÞME,'ãjXÚ%nÈm
\]�{t��_b�`NhG�{�>Z]�ãZ]�ãv��>b���b3��v���t��·v�wàz{b����
`1Z]��b�v��>b ��w���v���t�`cb�r-w�z{^asub v��>t�v
�
t�sus]� T ¤ w���v r-b�����t�\[b^FXv�wº��b��>zît-r-b3����t�\_b´v�wºt��>w�v��>b3`$s]t��[b3`1e¡�¨�pZ]� r-b�����t�\[bU�
w�^as]zL��b�s]sG��b´v�w
Zuv���b�s]��e

#[eFx�b3����t�\_b"Ú�E(m�o�j(xDnÈm
\_�{t��[b3`¾h��{�>Z]�FZu�Gv��>b9��b���vp��t�� v�wXz{b����
`1Z]��b9v��>b9��w���v���t�`cb9r-w�z{^asub½���>w���b
T ¤ `cw��
b���� r-b�����t�\[b^F(��^a�p�
v�Zuw���Z]�N�
t�s]s]b�zL���>b3�Pb��_b�`$Z]v¾`cb��
b3Zu�_b��(t¡r-b3����t�\_b���`cw�r t��>w�v��pb�`�s]t��_b�`
Ûg�U�pZ]�
�´�
w�^as]z¿��b½Z]v���b�s]�G`�` Ü�e
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b���ü	�
����þ¡÷�þ��
ü�û�þ{ü£û�þ��A����ú�û������¡øD���c�
û�!����
�{�>b¾t���w��_bd9aw��/w��_�
w��>v�`cw�s�z{w�b��À�>w�v��
w��>��Zuz{b�`a���pb�v��>b�`av��pb¾xDb�����t�\_b&kaÞ�E,'ãj(Ú¾n»m
\e�{t��_b�`{Zu��s]w�\_Z]�
t�s]su�
w��ãv��>bF��t�r-b T ��Z]r-^as]t�v�b�z�b��pv�Z]v��GFat��{v��>bFxDb�����t�\_b�Ú�E(m�o�j(xDn»m
\f�{t��_b�`1eSnÈ�ãw�v��pb�`>��w�`cz{��Ê
v��pb ¤ `cw�z{^a�
b�z
r-b�����t�\[b"Z]�Gz{b�s]Zu�_b�`5b�z¿Z]�
gMI¨ÞME �[Z]`1v�^at�s�v�Z]r-b�v�wXv��>b"�
w��p��^ar-Z]�>\�s]t��_b�`1e
n»�¿w�`cz{b�`Fv�w�Z]�>v�`cw�z{^a�
b$v��pb��
w��p�
b ¤ vaw�� T ��Z]r-^as]t�v�b�z·s]Z]�>¢Uz{b�s]t��_�HF�ÊÝv��>b�r-b�����t�\_b��Gv��>t�v(9aw��@��b�v���b�b��

kaÞME(Ú¾j,'0I¨Þ s]t��_b�`�w��·w��>b���Z]r-^as]t�v�b�z�b��>v�Z]v��ÅÛgt´���UZ]v��
�pÜ&v�w-Z]v�� ¤ b�b�`9Ú�E(m�o�j(xXI{Þ s]t��_b�`½w���t��>w�v��pb�`
��Z]r-^as]t�v�b b��pv�Z]v��PÛgt��>w�v��pb�`%���UZ]v��
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#[e rN��= � { v yxz���=�=�{9ö ��v�t�v�bU�¾Z]� v��pb¿Z]�>v�b3`�r-b3z¨Z]t�v�bU��v�t�v�bUv��>t�v¾Z]� `5b�t��
�>b�zL��w�`ã�
s]b�t�`1Z]�>\Dv��pt�v¾��Z]z{b
w���v��>bX�
t�sus¨v��>t�vyz¨Z]zPm
E(�PZ]�>Z]v�Z]t�v�b�v��>bXv�b�t�`"z{w�����e%n»�·w�v��pb�`¾��w�`cz{��Ê[z{b ¤ b��>z{Z]�>\´w��·���pZu�
�·��Z]z{b
Zu�pZ]v�Zut�v�b3z¿�
s]b�t�`1Z]�>\_Ê�v��>b¾w ¤a¤ w���Zuv�b&��Z]z{b¾Z]�Gv�w�`1�Nz¨w����Nt��>z¿��w�w�¢_¢_b�b ¤ Z]�p\$t��>zUz{b�t�s]suw��
t�v�Z]w���Z]�Fz{w��>b_e
�¨�pZ]�&t�`1Z]��b��F��b��
t�^a��b9w��pv��>b9t����_�>�
�p`cw��>w�^a���pt�v�^a`cb9w��>v��>b9�
w��p�>b��
v�Z]w�����v�t�v�b���h�r-b�����t�\_b���e

Ë�d



PE
N

D
IN

G
R

O
U

T
E

PE
N

D
IN

G
R

E
SO

U
R

C
E

R
E

SE
R

V
E

PE
N

D
IN

G
T

E
R

M
C

O
N

FI
R

M

C
L

E
A

R
IN

G
PE

E
R

S

C
L

E
A

R
IN

G
R

E
SO

U
R

C
E

C
O

N
FI

R
M

PE
N

D
IN

G
O

R
IG

(o
nl

y 
II

SP
)

A
C

T
IV

E

PE
N

D
IN

G
R

E
SO

U
R

C
E

C
O

N
N

E
C

T
E

D

ID
L

E

N
or

m
al

 C
as

e

PN
N

I 
Sp

ec
if

ic

M
sg

N
ew

In
co

m
in

gC
al

l

M
sg

C
al

lC
on

ne
ct

ed

   
  O

R

M
sg

R
ou

te
rA

ck
R

ou
te

M
sg

Fa
br

ic
R

es
er

ve
A

ck

if
 R

es
po

ns
e 

is
: D

es
tin

at
io

n
M

sg
Pn

ni
Se

rv
ic

eA
ck

R
ou

te

   
 in

 S
am

e 
Sw

itc
h

M
sg

Pn
ni

Se
rv

ic
eA

ck
R

ou
te

if
 R

es
po

ns
e 

is
: R

ou
te

d 
to

 N
ex

t

   
 S

w
itc

h

M
sg

Fa
br

ic
C

le
ar

A
ck

M
sg

R
el

ea
se

C
al

lR
eq

ue
st

if
 O

R
IG

IN
A

T
IN

G
 n

od
e

M
sg

Fa
br

ic
C

on
ne

ct
A

ck

M
sg

C
on

ne
ct

C
on

fi
rm

ed

M
sg

R
el

ea
se

C
al

lR
eq

ue
st

M
sg

C
al

lN
ot

if
y

W
IT

H
 c

le
ar

in
gP

ee
rs

 !
=

 0

M
sg

L
oc

al
R

el
ea

se
R

eq
ue

st
M

sg
C

al
lR

el
ea

se
C

on
fi

rm
ed

Sw
itc

h 
C

al
l C

on
tr

ol
: F

in
ite

 S
ta

te
 M

ac
hi

ne

(N
or

m
al

 c
al

l s
et

up
 a

nd
 te

ar
 d

ow
n 

.. 
on

ly
 ..

. n
o 

er
ro

r 
ca

se
s)

Y[Z]\_^a`cb"d[e Ë[h�oq�UZ]v��
��Ú¾t�s]s�Ú¾w��pv�`cw�sÝY_Z]�>Z]v�b9o�v�t�v�b9xDt��
�>Z]�>b

Ë?Y



å �>b��Uv��>b��
t�suspZ]�¾��t�Z]sub3z·v�w�`5w�^av�b�v�w�v��pb$z{b���v�Z]�>t�v�Z]w��>Ê �� �}
~[�c�S}
��� r-b3�
�>t��>Z]��r Z]�¾b�É�b��
^av�b�z-v�w �>t��>z{s]b$v��pb
�
t�s]s>��t�Z]s]^a`cb_e_nÈ�´t�z{z¨Z]v�Z]w��>Êqv��>b�t�suv�b3`��pt�v�b�`cw�^av�Z]�p\�r-b��
�>t��pZu��r Z]�¾b3Éqb��
^av�b3z¡v�w�áa�>z-t��´t�s]v�b�`1�>t�v�b$`cw�^av�b�Z]�
�
w�` ¤ w�`1t�v�Zuw��´��Zuv��´v��>b$�
`1t��p¢[��t��
¢Ur-b��
�pt��>Z]��r�e>n»�¡v��>Z]�¾�
�pt ¤ v�b�`ßÊÝ��b�z¨Z]���
^a���¾v��>b ¤ `5w��
b����%w��a�
`1t��p¢[��t��
¢
v�w��>t��pz¨s]bãv��pbã�
t�sus>��t�Zus]^a`cb(Z]�-o�b3�
v�Zuw���Y�egf�Ê_t��>z+v��>bãt�s]v�b�`1�>t�v�bã`5w�^av�Zu�p\�r-b��
�>t��pZu��r Z]�"z{b����
`1Z]��b�zàZu�-oqb��
�
v�Z]w���Y�e :[e

���	� �X�����-�N�
�������������-���"�c�� 

å �>b��Pv��pb��
t�susF`cb æ ^ab3��vFZu�(^a�pt���sub´v�w·`5w�^av�b�v�wºv��>b�z{b���v�Zu�pt�v�Z]w��P�>w���v�Ê¨v��>b��
t�s]s�Z]� �� �}
~_�
�	�ð}
���
��� e å �>b��
v��>bN�
`1t��>¢_��t��
¢·w��
�
^a`1�$t�vFv��pb Z]�>v�b�`1r-b�z{Z]t�v�b �pw�z{b�Ê£v��>bN�
t�s]sy`cb æ ^ab���v¼Z]�$`cb�s]b�t���b3z%e"�{�>b��pw�z{b ��b��pz{��v��pb
ÞMI���I ¶ o5IUw�`yÞMI���I ¶ o¡I´ÚjEXxDk(��I{��I¿r-b�����t�\[b9��t��
¢�v��pb ¤ `5b��_Zuw�^a�F�pw�z¨b9��`cw�r<�U�pZ]�
�´v��pb½�
t�s]s_`cb æ ^ab���v
Z]��`cb3�
b�Z]�[b3z%e¾n»�¼v��pb �
`1t��>¢_��t��
¢àw��
�
^a`1��t�v�v��>bXz{b���v�Z]�>t�v�Z]w��à�>w���v�Ê>v��>bXÞMI���I ¶ o5I·Ú�E(xDk(��I{��IPr-b�����t�\[b
��Z]v���Ú¾`1t��>¢_��t��
¢�w���� b��
vpZ]�F��b��pv_��t��
¢�v�wNv��pb9��w�^a`c�
b"�>w�z{b_e3n»�[v��>b9�
`1t��>¢_��t��
¢�w��
�
^a`1�Ft�v>v��pb"Zu�pv�b�`1r-b�z{Z]t�v�b
�>w�z{b�Êyv��>bUÞ�I���I ¶ o5I�r-b�����t�\_bU�UZ]v���Ú¾`1t��>¢_��t��
¢Dw���� b��
v¾Z]����b��pv%��t��
¢Pv�w�v��pb´��w�^a`c�
b¿�pw�z¨bUt�s]w��>\Pv��pb
`cw�^av�b�z ¤ t�v���e
�{�>b(`cb�s]b�t���b(r-b�����t�\_bã`cb�v�^a`1�>�"v�wUv��>b(��w�^a`c�
b(�pw�z¨bã^a��Zu�p\¿v��pb ¤ t�v��+v��pt�vÀ�
t�s]sa`cb æ ^ab3��v{Zu� ¤ `cb��_Z]w�^a��s]�

`cw�^av�b�z&e å �>b��´v��>b�`cb�s]b�t���b�r-b�����t�\_b�t�`1`1Z]�_b��¾t�vav��>b���w�^a`c�
b��>w�z{b�Ê�v��>b�t�s]v�b�`1�pt�v�b$`cw�^av�Z]�>\�r-b��
�pt��>Z]��r Z]�
¤ b�`1��w�`1r-b�z&eð�{�>b9t�s]v�b�`1�>t�v�b9`cw�^av�Z]�>\Nr-b��
�>t��pZ]��r Z]�&z{b����
`�Z]��b�zUZ]��o�b��
v�Z]w���Y�e :[e
¶ �
t�sus¨�
t�����b�`5b�� b��
v�b�zP���-v���w¡`cb�t���w��>��e"Y_Zu`1��v�Êpv��>bN`cb�� b��
v��
t�����bN��b��
t�^a��b�w���v��pb ��t�Z]s]^a`cb�w����>w�z{b_e

�{�>b(��t�Z]s]^a`cb��
t��+��bNv��pt�vyv��>b(�pw�z¨b(Z]�½��t�Zus]b�zPv�w´��^ ¤a¤ w�`1v{v��>b(�
t�s]s¨`5b æ ^ab���v¨w��-Zuv��½Z]�>�
w�r-Z]�>\ ¤ w�`1v�Ê_w�`¾v��pb
�>w�z{b¾Z]�Fz{w�����eð�{�>b3`cb���w�`cb�Ê3v��>b¾�
t�s]s�Z]����s]w��
¢[b3z%e3�{�pZu��v�� ¤ b¾w��[��s]w��
¢_Zu�p\ Z]���
t�s]s]b�z
¢ ���
���
����£(�
����¤ f�¥�eo${b�s]w��
���pw��U�¨v��>b&�
w�z{b%�>w�� v�w��
`cb�t�v�b¾v��pb%Ú¾`1t��>¢_��t��
¢(w���� b��
v�v�w$�
w�s]s]b��
v�v��>b&��t�Z]su^a`5b"z¨t�v�t"���pb��Nv��pb%�
t�s]s�Zu�y��t�Zus]b�z
��b��
t�^a��b9v��pb½Z]�pv�b�`1r-b�z{Zut�v�b9�pw�z¨b"��s]w��
¢_�Gv��>b"�
t�s]s6e

CrankbackElement * crankback =
new CrankbackElement (

peer_level, // the level of crankback
BlockedNode, // blocked transit types
copyOfNodeID, // the blocked node id.
TransitNetworkUnreachable //cause of crankback

);

o�b��
w��pz{Ê
v��>bF�
t�s]s��
t��N��bF`cb�� b��
v�b3zN��b��
t�^a��b&v��pb��>w�z{bF�
t��>�>w�v���^ ¤a¤ w�`1v�v��>bF�
t�s]s�`cb æ ^ab���v�w��(Z]v��{w�^av�\_w�Zu�p\
¤ w�`1v�e´�{�>Z]�X�
w�^asuzL��b´v��>t�v¾v��pb´s]Z]�>¢D��b�v���b�b3�Pv��>Z]�N�pw�z{b´t��pzLv��>bU�>b�É�v%z{b���v�Z]�pt�v�Zuw��D�pw�z¨bUZ]� ��t�Z]s]b�z)v�w

Ë�[



��^ ¤a¤ w�`1vÝv��pb¾�
t�s]sÝ`cb æ ^ab���v�e �{�>b"��t�Z]s]^a`cb9�
t�����b¾v��>t�v_v��>b%suZ]�p¢ Z]��z{w��U�pÊ3w�`{v��>b%suZ]�p¢ z{w�b��y�pw�v��>t��_b9b��>w�^a\_�
`cb���w�^a`c�
b9v�wN��^ ¤a¤ w�`1v�v��pb½�
t�s]s_`cb æ ^ab���v�eð�{�>b�`cb3��w�`cb�Ê�v��pZu�Fv�� ¤ b"w��>��s]w��
¢_Z]�>\�Z]�G�
t�s]sub3z
¢ ���
���
����*_��~_�,¤ fH¥�e

${b�s]w�� ���>w����Gv��>b��
w�z{b��>w�� v�w��
`cb3t�v�b�v��>b�Ú¾`1t��>¢_��t��
¢Uw����çb3�
v£v�w��
w�s]s]b��
vav��>b���t�Zus]^a`cbãz{t�v�tã���>b3�´v��pb
�
t�s]s�Z]�&��t�Z]s]b�z-��b��
t�^a��b9v��pb½s]Z]�>¢ Zu�G��s]w��
¢_b�z&e

CrankbackElement * crankback =
new CrankbackElement(

peer_level, // the level of crankback
BlockedLink, // blocked transit types
precNodeId, // the preceding Node
blockedPort, // the blocked port of the link to succNode
succNodeId, // the succeeding Node
TransitNetworkUnreachable // cause of crankback

);

���	¦ §p¨c©c���¡�"��©c�ZªX«)¬-©c�c�-­®�������"���-�c�C 

å �>b��-v��pbN`5b�s]b�t���b(t�`1`�Z]�_b���t�vyv��>b(��w�^a`5�
bX�pw�z{b�Ê_v��>bX`cb�s]b�t���b(r-b�����t�\[b(Z]� ¤ `cw��
b�����b3z·t�vÀv��>b(o���Z]v��
�àÚ¾t�s]s
Ú¾w��pv�`cw�s"ÛgoqÚ¾Ú¾Ü¾r-w�z{^as]b_eNY_Z]`1��v�ÊÀoqÚ¾Ú �
�>b��
¢_�ã���>b�v��pb�`½v��>b��
t�s]sF�
t�����b�`cw�^av�b3zÅt�\_t�Z]�D^a��Z]�>\+t�suv�b3`��pt�v�b
`cw�^av�Z]�>\-r-b3�
�>t��>Z]��r w�`9�>w�vy���+z{b�v�b3`�r-Z]�pZu�p\-v��>bNt�suv�b3`��pt�v�b�`cw�^av�bN`cb�v�`1�-�>^ar-��b�`9v��pt�v�Zu����b�v�^ ¤ ���àv��pb
�>b3v��Uw�`1¢Xw ¤ b�`1t�v�w�`1e å b9z{b����
`1Z]��b9v��>b9t�s]v�b�`1�>t�v�b½`cw�^av�Z]�>\ r-b3�
�>t��>Z]��r<Zu�Uv���wN�
t���b���e�o�b��
v�Z]w���Y�e :[eõf&���pw��U�
v��>b�t�s]v�b�`1�>t�v�b�`5w�^av�Zu�p\�r-b��
�>t��pZu��r �U�pb��Uv��>b��
t�s]sp�
t��¡��b$`cw�^av�b�z¿t�\[t�Z]�¼e[o�b3�
v�Zuw��¯Y�e :[e :(z¨b3���
`1Zu��b3�%���>b��
v��>b��
t�s]sp�
t��p�>w�v£��b�`cw�^av�b�z¡��b��
t�^a��b�v��>b��>^ar-��b�`�w��>`cw�^av�b�`cb3v�`�Z]b��Gb�É��
b�b�z{�Ftãs]Zur-Z]v�e_nÈ�Uo�b3�
v�Zuw���Y�e :[e Ë�ÊÝv��pb
t�s]v�b�`1�>t�v�b9`cw�^av�Z]�>\Nt�v>v��pb½Z]�pv�b�`1r-b�z{Zut�v�b9�pw�z¨b"Z]�Gz{b����
`1Z]��b�z&e

° ¦ Í¨¦ § ©F°�¬Fµ�Ò_³&±î°aëG³�íî°a³�ïw²¿­6¯
³3µ�±�®3¯�³m³N°�¬F¯6ª5±FÓ
¶ ��v�b�`%�
�pb��
¢_Z]�>\¿v��pbãt�s]v�b�`1�>t�v�b(`cw�^av�b(`cb�v�`1�U�>^ar-��b�`ßÊ_v��pbX�
t�s]sa�
t��à��bX`cw�^av�b�zàt�\_t�Zu�+Z]�yv��pbX�p^ar-��b�`%z{w�b��
�>w�v{b�É��
b�b�zàv��pbãsuZ]r-Z]v�eÀ�{�>bãs]Z]r-Z]vyZ]�9��b�v{���Uv��>bã^a��b�`G^a��Z]�>\ �� �}
~[�c�S}
���  5�S�g ������ ¤ t�`1t�r-b�v�b�`1��Ê�t��>zºZ]v¨�
t��-��b
� ¤ b��
Z]���NZu��v��pb½Z]� ¤ ^avp���
`1Z ¤ v�e�o�b�b"r-w�`5b�z{b�v�t�Z]s]�Fw��>�>w�� v�wN^a��b"v��>Z]� ¤ t�`1t�r-b�v�b3`yZ]��v��>b ¶ ¤a¤ b��>z{Z]É ¶ e
¶ ��v�b�`Àv��pb¾`cw�^av�b"`cb3v�`��(�p^ar-��b�`ÀZ]�F�
�>b3�
¢[b3z¨Êðt��>zUv��>b"��w�^a`5�
b"�>w�z{b¾`cb��
b3Zu�_b"v��pb"`cb�s]b�t���b"r-b�����t�\_b¾��`cw�r

v��>b9v�b�`1r-Z]�>t�v�Z]�p\���Z]z{b�Ê�o�Ú¾ÚÅ��b��pz¨��v��pb ������}
   6� +½r-b3����t�\_b9v�wNY_t���`1Z]�¾r-w�z{^asub½v�wX`cb�s]b�t���b½v��>b9�
t�s]s_`cb æ ^ab���v�e
�{�>b��Xo�Ú%ÚP\[w�b3�Àv�w$�{Þ�S ¶ �Ý��I{ÞGm ¶ ��I ÞME(jX��I���v�t�v�b&��t�Zuv�Z]�p\X��w�`{v��pb%`cb�� ¤ w��>��bF��`cw�r	v��>b&Y_t���`�Z]��e ¶ ��v�b�`
\_b�vav��>b�`cb�� ¤ w��p��b ������}
  }
��� ��`cw�r Y_t���`1Zu�
Ê_oqÚ¾Ú ¤ `cb ¤ t�`cb��%v��>b  6�
�y�g�  5� +ãZ]�-w�`cz{b�`Fv�w�`cb æ ^ab���vat��¿t�suv�b3`��pt�v�b
`cw�^av�bã��`cw�r v��>bãkam�m�n¨`cw�^av�b�`Gr-w�z¨^as]b_e{�{�>b��¡oqÚ¾Ú \[w�b3�¾v�w�k(I¨m
'ãn»m
\ Þ�E(j(��I·��v�t�v�bã�Ut�Z]v�Z]�>\´��w�`%v��pb
`cb�� ¤ w��>��b(��`cw�r v��pbNkam�m�n�`cw�^av�bXr-w�z¨^as]b_e%�{�pb `cb�� ¤ w��>��b(��`cw�r v��pbNkam�m�n¼`cw�^av�b�`"�
t��·��b �
t�v�b�\_w�`1ZQP�b�z
Z]�>v�wXv���wN�
t���b3�G��w�`yt�suv�b3`��pt�v�b9`cw�^av�Z]�>\Àe
n»�-v��>b(áa`1��v{�
t���b�Ê[v��>bãkam�m�ny`cw�^av�b�`GZ]�9t���subNv�w�áa�>zºt��àt�s]v�b�`1�>t�v�b(`cw�^av�b(��w�`&v��>b(�
t�s]s5e��{�>b�`5b���w�`cb�Ê�v��pb

kam�m�n&`cw�^av�b3`���b��pz{�ãv��>b  5�
�À�g� }
��� r-b�����t�\_b��UZ]v��Dv��>b �9�È�g�� �~_}��g��´F�
�À�g� `cb�� ¤ w��p��b�v�w+o�Ú¾Ú t��N���>w����PZ]�
Y_Z]\[^a`5bxY�egf�ey�{�>b��¿v��>bão�Ú%Ú ��b3�>z{�¾v��>b  6������ �µ�� }
��� r-b�����t�\_b$v�w�Y_t���`1Zu��r-w�z{^asub(v�w�`cb���b�`1�[bãv��pbã`cb���w�^a`5�
b
��w�`(v��>Z]� �
t�s]s&t��>zLv�w�`cb æ ^ab3��vjV9kan�h5V9Ú¾n"��w�`(v��>b¿t�s]v�b�`1�pt�v�b¿`cw�^av�b_e¡�{�>b3�ÅoqÚ¾Ú \_w�b��Xv�wPk(I¨m
'ãn»m
\$ÞMI{�
o5E(j(ÞFÚ�I{ÞMI¨o¡I{Þ�V ¶ �{nRE(m/��v�t�v�b"��t�Zuv�Z]�p\���w�`¼v��>b"�
w��páa`1r-t�v�Zuw�����`cw�r<Y[t���`1Z]��e
n»�yv��>bã`5b���b�`1�_b(Zu�9��^a�
�
b3������^as]Ê_Y[t���`1Z]�$��Z]s]sa��b��>z+v��>b  6������ �µ�� }
��� r-b3����t�\_bã��t��
¢¡v�wUo�Ú¾Ú t��½���>w����-Z]�

Y_Z]\[^a`5b�Y�egf�e ¶ �pzDv��>b��+o�Ú¾Ú Z]�p�
`cb�t���b���v��>b��p^ar-��b�`9w���t�s]v�b�`1�>t�v�b `5w�^av�b `cb�v�`1�-t��pzÅ��b3�>z{��v��pb ���S�g�_�  6� +
r-b�����t�\[b�v�w�v��>bãv�b�`1r-Z]�>t�v�Z]�>\U��Z]z{b$v�w�v�`1�Uv��pb$t�s]v�b�`1�>t�v�bã`cw�^av�b�t�\[t�Z]�pÊ[t��pz·Z]v¨\_w�b��%v�w�k(I{m
'ãnÈm
\$��I{ÞFxD�
Ú�E(m�Y_nÈÞFx ¶ �{nRE(m<��v�t�v�b_eG/�w���b��_b�`ßÊ_oqÚ¾Ú z{w�b��9�pw�vÀ��b3�>z+v��>b ��}
������ 6�
�  6� +Xv�wUv��>b(w�`1Z]\_Zu�pt�v�Z]�>\¡��Z]z{b(��b��
�
t�^a��bXv��>Z]�½Zu��t��àt�suv�b3`��pt�v�bN`5w�^av�Zu�p\¡��w�`¾v��pbN�
t�s]s6e&�{�>b ��}
������ 6�
�  6� +Nr-b3����t�\_b(Zu�½t�s]`cb�t�z{�-��b��pvÀt�vÀv��>bXáa`1��v
v�Z]r-b�w��[v��>b9�
t�s]s_��b�v�^ ¤ ��b���w�`5b�v��pb½�
t�s]s�Z]�G��t�Zus]b�z&e

Ë�#



( successfully routed )

ALTERNATE ROUTE AT SOURCE

Q93B SCC FABRIC Q93BROUTER

RELEASE
PENDINGTERMCONFIRMATION

clear_ack

clear_req

route_req

PENDINGROUTE

reserve_req

PENDINGRESOURCERESERVATION

reserve_ack

setup_req

SETUP
PENDINGTERMCONFIRMATION

TRY_ALTERNATE_ROUTE

release_ind

bandwidth here
release previous

(AlternateRoute)
route_ack

Y_Zu\_^a`cb�Y�eõf�h��{�pb½oqÚ¾Ú�b��_b��>v[v�`1t��
b����>b3��v��>b"t�s]v�b�`1�>t�v�b½`cw�^av�Z]�>\NZu�F��^a�
�
b3������^as�t�vp��w�^a`c�
b9�>w�z{b

E(v��>b�`1��Z]��b�ÊFv��>b¡��t���`1Z]�¿`5b���b�`1�_b¿Z]����t�Z]s]b�z{Ê%v��>b¿Y[t���`1Z]�U�UZ]s]s%��b��>z)v��>b  5�
�À�g� ~_}
� v�w�oqÚ¾Ú t������pw��U�
Z]�JY_Z]\_^a`cb¶Y�e :[eà�{�pb��Dv��>bU�
t�susG��Z]susG��b¿`5b�s]b�t���b�zît�� `cb�\_^as]t�`ã`cb�s]b�t���b ¤ `cw��
b�z{^a`cb_e´�{�pb¿o�Ú%Úä��b��pz{�Nv��pb
 5������}
���  6� +"r-b�����t�\_b9v�w(v��>b9w�`1Zu\_Z]�>t�v�Z]�p\���Z]z{b½t��pz¿v��pb  6������}
���  5����� r-b�����t�\_b"v�wNv��pb½v�b3`�r-Z]�pt�v�Zu�p\ ��Z]z{b9t��>z
\_w�b��%v�w�Új��I ¶ ÞFn»mx\�k(I�I{ÞFo(��v�t�v�b_e ¶ ��v�b�`Fv��>b�o�Ú¾Ú)`cb��
b3Zu�_b��%v��>b  6������}
��� ���
~�· r-b�����t�\_b�ÊqZuv{��b3�>z{�%w�^avav��pb
 5������}
���  6����� r-b�����t�\_b"t��pz¡\_w�b���v�wNnR'0��I¿��v�t�v�b_e
n»��v��>b¾��b��
w��>z��
t���b�Ê3�U�pb�� oqÚ¾ÚD`cb��
b�Z]�_b���v��pb¾��t�Z]sub3z¿�
t�s]s]Ê�Z]v_v�`1Z]b���v�wãáa�>zUt���t�s]v�b�`1�>t�v�b"`cw�^av�b%���N��b3�>z{�

Z]�>\Uv��>bã�pb��I`5w�^av�b$`cb æ ^ab���vav�w�v��pbãkamUm�n{`cw�^av�b�`Fr-w�z{^as]b_e(/Uw���b��_b�`çÊÝv��>b�`5b$�
t��-��b(�>w�`cw�^av�b$t��_t�Z]s]t���sub
��w�`yv��pb"t�s]v�b�`1�>t�v�b9`cw�^av�Z]�>\Àe3�{�>b�`5b���w�`cb�Êðv��>b9kam�mUn_`cw�^av�b3`Àr-w�z{^as]b9�UZ]s]sÝ��b3�>zUv��>b  5�
�À�g� }
��� r-b3����t�\_b¾��Z]v��
v��>bN¸ �
�_ 5���¹¸£ �}
~[�c�S}
��� `cb�� ¤ w��p��b"t��&���>w�����Z]�´Y_Z]\_^a`cbmY�e Ë[e��{�>b3��o�Ú¾ÚÅ�>b�b�z{��v�wN`cb�s]b�t���b9v��>Z]�G�
t�s]s5e�nÈvp��b��pz¨�
v��>b  5������}
���  6� +�r-b�����t�\[b½v�w�v��pb�w�`1Z]\[Z]�pt�v�Zu�p\���Z]z¨b½t��>zàv��pb  5������}
���  6����� r-b3����t�\_b�v�w v��>b�v�b3`�r-Z]�pt�v�Zu�p\���Z]z{b
t��>z-\_w�b��Gv�w Új��I ¶ ÞFn»mx\�k(I�I{ÞFo$��v�t�v�b�e ¶ ��v�b3`¼v��>b½o�Ú¾ÚJ`cb��
b�Z]�_b��%v��pb  6������}
��� ���
~�· r-b�����t�\_b�Ê�Zuva��b��>z{�Fw�^av
v��>b  6������}
���  5����� r-b�����t�\[b"t��pz¡\_w�b���v�wXnW'0��I´��v�t�v�b_e

° ¦ Í¨¦ Í ©F°�¬Fµ�Ò_³&±î°aëG³�³X³�º
³3Ò3¯
ï&¯u7�³&3G®3ª6­
³�ëX2X®3­5­
n»�-v��>Z]�½�
t���b�Ê[v��>b(�
t�s]saZu�½`cb�� b��
v�b3zº��b��
t�^a��b(v��pbX�p^ar-��b�`¾w��À`cw�^av�bã`cb�v�`1Z]b��9b�É��
b�b�z{�"v��>b(s]Z]r-Zuv�e å b(z{w´�pw�v
��t��>vÝv�w��
t�sus�v�w$¢_b�b ¤ v�`1�_Z]�>\ã��w�`cb��_b�`>��w$��b&�pb�b�z�v�w�suZ]r-Z]v�v��>bG�>^ar-��b3`aw��Ýv��>b&`cw�^av�b&`5b�v�`1Zub3��eS�{�>Z]�À�>^ar-��b�`
�
t�����b���b�v_����v��>b9�>b3v��Uw�`1¢Xw ¤ b�`1t�v�w�`Àt��pz¿� ¤ b3�
Zuáab3z¿Z]��v��>b9��Z]r-^as]t�v�Zuw���Z]� ¤ ^av[���
`1Z ¤ v�e
�{�>bã�
t�s]s£`cb�� b��
v ¤ `cw��
b3z¨^a`5b$Z]�"���>w����¡Z]�¡Y_Z]\_^a`cbxY�e O e ¶ ��v�b3`Gv��pbão�Ú¾Ú)`cb3�
b�Z]�[b3�"v��>b ������}
  }
��� r-b�����t�\[b

��`cw�r Y[t���`1Z]��r-w�z{^as]b�Ê_v��>bãoqÚ¾Ú �
�>b��
¢_�9v��>b(`cw�^av�bã`cb3v�`��U�>^ar-��b3`1eyn»�Àb�É��
b�b�z{��Ê�v��pb��¡v��pbX�
t�s]sa�pt��[bXv�w���b
`cb�s]b�t���b�z&e(n»v���b��pz{�$v��>b  6������}
���  5� +�r-b�����t�\[b v�w+v��pb�w�`1Zu\_Z]�>t�v�Z]�p\º��Z]z{b�t��>zÅv��>b  6������}
���  5����� r-b�����t�\_b�v�w

O Ì



ALTERNATE ROUTE AT SOURCE

Q93B SCC FABRIC Q93BROUTER

TRY_ALTERNATE_ROUTE

PENDINGROUTE

clear_ack

route_req

RELEASE
PENDINGTERMCONFIRMATION

if alternate route

release bw here

clear_req

release_ind

route_ack

( Fabric failed to reserve, Receive reserve_nak, release the call )

(AlternateRoute)

COMPLETE

RELEASE

reserve_req

release_bw_req

release_resp
release_req

release_handle

release_conf

COMPLETE
RELEASE

RELEASE

CLEARINGPEERS

IDLE

PENDINGRESOURCERESERVATION

reserve_nak

Y_Z]\_^a`cb"Y�e :[h��¨�pb"o�Ú¾ÚÅb��_b��>v[v�`1t��
b9�U�pb�����t���`1Z]�¾`cb���b3`��_b9��t�Z]s]�%t�v>��w�^a`c�
b9�>w�z{b

v��>bãv�b3`�r-Z]�pt�v�Zu�p\¿��Z]z{bãt��>z·\_w�b��"v�w�Ú���I ¶ ÞFn»m
\$k(I�I¨ÞFoX��v�t�v�b_e ¶ ��v�b3`&v��pbXoqÚ¾Ú)`cb��
b�Z]�_b��9v��>b  6������}
��� ���
~�·
r-b�����t�\[b3Ê�Z]v>��b��pz{��w�^av[v��pb  5������}
���  5����� r-b3����t�\_b9t��>z¿\_w�b���v�wXnR'0��I¿��v�t�v�b_e

° ¦ Í¨¦ è »6±F¯�³3µ�«/³�ë£ª
®3¯�³N±L°aëF³&²´Ò�¯5ª�°�±�ï
Y_Z]\[^a`5b�Y�e �½���>w����yv��pb ¤ `cw��
b�z{^a`cb¾w��_`cb3sub3t���Z]�>\Xt��
t�s]sÝt��pz¿��b�v�v�Z]�p\ã^ ¤ t���t�s]v�b�`1�pt�v�b"�
t�sus�Zu�[t��_t�Z]sut���s]b_e��{�>Z]�
¤ `cw��
b�z{^a`cb"Z]�Gv��>b9��t�r-b9t��Gv��>b9`cb�\_^as]t�` ¤ `cw��
b�z{^a`cb"w��p`cb�s]b�t���Z]�p\ t��>z¿��b�v�v�Z]�>\X^ ¤ t��
t�s]s5e

O f



ALTERNATE ROUTE AT SOURCE

Q93B SCC FABRIC Q93BROUTER

TRY_ALTERNATE_ROUTE

PENDINGROUTE

clear_ack

route_req

RELEASE
PENDINGTERMCONFIRMATION

if alternate route

release bw here

clear_req

release_ind

( Crankback at Source, Release the Call )

release_resp

release_handle

RELEASE
COMPLETE

route_ack
(SourceCrankback)

release_conf

RELEASE

RELEASE
COMPLETE

release_req

CLEARINGPEERS

IDLE

Y_Z]\_^a`cb"Y�e Ë[h��{�>b9o�Ú¾ÚfI{�_b��>v[��`1t��
b½�U�pb���Ú¾`1t��p¢[��t��
¢��pt ¤a¤ b��>��t�vpo�w�^a`c�
b9m�w�z{b

ALTERNATE ROUTE AT SOURCE

Q93B SCC FABRIC Q93BROUTER

release_ind RELEASE
PENDINGTERMCONFIRMATION

( number of route retries exceeds )

clear_req

release_bw_req

release_resp

COMPLETE
RELEASE

release_req
clear_ack

CLEARINGRESOURCE

CLEARINGPEERS

NULL

number of reties
exceeds the limit

release_conf

release_handle

RELEASE
COMPLETE

RELEASE

Y_Z]\[^a`5b-Y�e O h��¨�pb9o�Ú¾Ú�b��_b��>v[v�`1t��
b����pb���v��>b"`cw�^av�b3��`cb�v�`1�N�p^ar-��b�`¼b�É��
b�b�z{�¼v��pb9suZ]r-Z]v£t�vp��w�^a`c�
b9�>w�z{b

O :



Q93B SCC FABRIC Q93BROUTER

PENDINGTERMCONFIRMATION

clear_req

CLEARINGRESOURCE
clear_ack

RELEASE
COMPLETERELEASE

COMPLETE
RELEASE

CLEARINGPEERS

IDLE

route_req

PENDINGROUTE
route_ack

reserve_req

SETUP

CALL
PROC

reserve_ack

PENDINGRESOURCERESERVATION

setup_reqcallproc_req

release_ind
RELEASE

SETUP
setup_ind

release_req release_resp

release_conf

release_handle

PENDINGTERMCONFIRMATION

ALTERNATE ROUTE AT INTERMEDIATE NODE

( Call release and new call setup)

Y_Z]\[^a`5b,Y�e �[h��{�>b¾oqÚ¾ÚPb��_b��pv�v�`�t��
b"���>w����¼v��>b%�
t�susq��t�Z]su^a`5b½t��pz´�pb��IÛgt�s]v�b�`1�>t�v�b�Ü_�
t�s]sÝ��b�v�^ ¤ t�v[t�� Zu�pv�b�`1r-b��
z{Z]t�v�b½�pw�z{b

O Ë



�{�>b(�
t�s]sa\_b��>b�`1t�v�w�`Gb��>t���s]b��½v��>b(�pw���v��"Z]�>�_w�s]�[b3z�Z]�+v��pb(b�É ¤ b3`�Z]r-b��pv�t�v�Z]w��¡v�w´\_b��pb�`1t�v�bã�
t�s]su��eF�{�>b(v�w�v�t�s
�>^ar-��b3`ãw��%�
t�s]s]��v�wº��bU\[b3�>b�`1t�v�b�zÅ�>t�� v�w·��b¿� ¤ b3�
Zuáab3z%e
/�w��Ub3�[b3`ßÊyv��pb´�
t�s]s]���
t��J��bUt�s]��w�\_b��pb�`1t�v�b�z
��Z]v��>w�^avÝt��p�N^ ¤a¤ b�`as]Z]r-Z]vpw��Nv��>b&�>^ar-��b�`¨w����
t�s]su�F��� ¤ `cw��_Z]z{Zu�p\Nv��pb%�_t�s]^ab"��w�`Àv��pb%�pw���v��
w�r ¤ w��>b��pv ¤ t��
`1t�r-b�v�b�` ��}
����� t�� �_~_��������� ¼F��� e��{�>Z]�F��w�^as]z¿b��pt���sub½�
t�s]s_\[b3�>b�`1t�v�Z]w�����w�`¼v��pb"z¨^a`1t�v�Z]w���w��>v��pb9b�É ¤ b3`�Z]r-b��pv�e

�{�>b9��w�s]s]w��UZ]�p\��
t�s]s�t�`�`1Z]�_t�s_z¨Z]��v�`1Z]��^av�Z]w��>�Ft�`cb½��^ ¤a¤ w�`1v�b�z&h

Ô kaw�Zu����w���'ãZ]��v�`1Zu��^av�Z]w��

Ô jX�pZ]��w�`�r�'ãZ]��v�`1Zu��^av�Z]w��

Ô kab�`1Zuw�z{Z]�j'ãZ]��v�`1Z]��^av�Z]w��
�{�>b9��w�s]s]w��UZ]�p\�t�z{z¨Z]v�Z]w��>t�s��
t�sus_\_b��pb�`1t�v�Zuw�� v�� ¤ b3�¼t�`cb½��^ ¤a¤ w�`1v�b�z&h

Ô ��b�t�`�'ãw�����h�nÈ�¿v��>Z]�"v�� ¤ b����>b��´tN�
t�s]s£�
w��p�>b��
v�Z]w��´Zu�9b���v�t���suZ]���pb�z{Ê�Z]v{Z]�½Z]r-r-b�z{Z]t�v�b�s]�Uv�w�`��´z{w��U�
t��>z¡v��pb½v��pb9�>b�É�v_�
t�sus_Z]�Ft�v�v�b�r ¤ v�b�z&e

Ô $¨^a`1��v��Àh nÈ� v��>Z]�¼v�� ¤ b�Ê3t9�pb��/�
t�sus��
w��>�>b3�
v�Zuw��NZ]��t�v�v�b�r ¤ v�b�z{Êð���pb��>b��_b�`{t ¤ `cb��_Z]w�^a�¼�
t�s]sÝ\_b�v��Àb���v�t����
suZ]���pb�z&e

�{�>b9��w�s]s]w��UZ]�p\��
t�s]s�z¨^a`1t�v�Z]w���z{Z]��v�`1Zu��^av�Z]w��p�Gt�`5b���^ ¤a¤ w�`1v�b�z&h

Ô kaw�Zu����w���z{Zu��v�`�Z]��^av�Z]w��

Ô jX�pZ]��w�`�rIz{Zu��v�`�Z]��^av�Z]w��

Ô kab�`1Zuw�z{Z]�%z{Z]��v�`1Z]��^av�Z]w��
�{�>b9��w�s]s]w��UZ]�p\��
t�s]s�v�� ¤ b3��t�`cb���^ ¤a¤ w�`�v�b3z%h

Ô Ú�${Þ�h�Ú%w��>��v�t��pvC${Z]v>ÞFt�v�b

Ô ¶ ${Þ�h ¶ �_t�Z]s]t���s]b&${Z]v>ÞFt�v�b

Ô Þy��V)$¨Þ�h�ÞFb�t�s��[Z]r-b)Vyt�`1Z]t���s]b&${Z]vpÞFt�v�b

Ô mUÞÀ��VN${Þ�h�m�w���ÞFb�t�sÝ�_Z]r-bNVyt�`1Z]t���sub½��Z]v>`1t�v�b

Ô j�${Þ�h�j(�>� ¤ b3�
Zuáab3z´��Z]v>`1t�v�b
�{�>b9��w�s]s]w��UZ]�p\�Ù(w�o ¤ t�`�t�r-b3v�b�`1�G��w�`y�
w��>�>b3�
v�Zuw���`5b æ ^ab���v_t�`cb½��^ ¤a¤ w�`1v�b�z&h

O�O



Ô kaÚ¾Þ�h
kab3t�¢ Ú¾b�s]s�ÞFt�v�b

Ô o�Ú¾Þ�h�o�^a��v�t�Z]�pt���sub½Ú¾b�s]sÝÞFt�v�b

Ô Ú¾��'Uh
Ú%b�s]s���`1t��>����b3`G'ãb�s]t��

Ô Ú�'0V�h
Ú%b�s]s^'ãb�s]t��mVyt�`1Z]t�v�Z]w��

Ô Ú��{Þ�h�Ú%b�s]s^�¨w�����ÞGt�v�Z]w
�{�>bG�
t�s]sq�
w��p�>b��
v�Z]w��>�¨�
t�� ��b&r-t�z{b%v�w�b3É ¤ s]Z]�
Z]v�z¨b3��v�Z]�>t�v�Z]w��>�{��b%z{b�áa�pZ]�>\$v��pb ¤ `cw���t���Z]s]Z]v�Zub3�¼��w�`ab�t��
�Xz¨b3���
v�Z]�>t�v�Z]w���w�`¼����\_Z]�_Zu�p\�t��Uw ¤ v�Zuw�� �_~_� ·��
 �� }
~_Ö ���pZu�
�Ur-t�¢_b��F�
t�s]su�%v�wNt�s]s_�>w���v���z{b�áa�pb�z¿Z]��v��>b9v�w ¤ w�s]w�\_�
��Z]v��U^a�pZ]��w�`�r ¤ `cw���t���Z]s]Zuv��qe
�{�>b��
t�s]s¼\_b��pb�`1t�v�w�`"t�su��w+��^ ¤a¤ w�`�v���r-^as]v�Z ¤ s]b�v�`1t��çáa�X��w�^a`c�
b3�$��Zuv��ºz¨Z]� ��b�`cb��pv�ÙXw�o¿`cb æ ^aZ]`cb�r-b��pv��$t��

¤ t�`1v9w���v��pb¡v�w�v�t�s%�p^ar-��b�`Nw��½v��>b¿�
t�sus]�U\_b��>b�`1t�v�b�z&eºÙ(w�o�`cb æ ^aZ]`cb3r-b��>v���t�`cbà� ¤ b3�
Zuáab3z ��w�`XZ]�>z{Z]�_Zuz{^a�
t�sy��w�^a`c�
b���t������>w����ºZ]� ¶ ¤a¤ b��pz{ZuÉ ¶ Êa��b��
v�Z]w�� ¶ e O e��{�>b��
t�s]s]�(\_b��>b�`1t�v�b�zº��`cw�r b�t��
��v�`1t��çáa�X�
t���t�s]��w
��b � ¤ b��
Z]áab�zPt���t ¤ b�`5�
b��>v�t�\_bX���>t�`cb w��¼v��>bNv�w�v�t�sa�>^ar-��b�`9w��¼�
t�s]s]�ã\_b��>b�`1t�v�b�z&e å �pb��·r-^as]v�Z ¤ s]b�v�`1t��çáa�
��w�^a`c�
b3�¾t�`cb(t��_t�Zus]t���s]b�Ê£v��pb$�
t�s]s]��t�`cb(t�v�v�b�r ¤ v�b3z+��Z]v��¡tX�
w�r-r-w��-t�`1`�Z]�_t�saz{Z]��v�`1Zu��^av�Z]w��pÊÝt��>z·�UZ]v��¡Z]�pz¨Z]�
�_Z]z¨^at�s�z{^a`1t�v�Z]w���z{Zu��v�`�Z]��^av�Z]w��>��e
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�{�>bã^a��b3`&Z]�>v�b3`���t��
bXs]t��>\_^at�\_b(Zu�9z{b���Z]\_�>b3z+��t���b�z·w��-v��pb(��w�sus]w���Z]�>\´z¨Z]� ��b�`cb��pvÀ�
w�r ¤ w��pb��>v��¾v��pt�vÀ�
w�^as]z
��b ¤ `cb���b��pv�Z]�Ut�� ¶ �{x �pb�v���w�`1¢ye

Ô £X�
���SØ ¶ �pw�z{b´Z]� t�� ¶ �{xC����Z]v��
�Å���>Z]�
�Å�>t�� t���Z]s]Z]v��Dv�w�t�z{r-Zuv%�
t�susG�
w��>�pb��
v�Z]w��Å`5b æ ^ab���v��(t��>z
¤ `cw��_Zuz{b9kam�m�n>z{�_�>t�r-Z]�%`cw�^av�Z]�p\ye

Ô¶È �
�S��Ø ¶ �>w���v%Zu� t�� ¶ �{x b��>zL���[��v�b�r v��>t�v ¤ `cw��_Zuz{b�� �
t�sus&\_b��>b�`1t�v�Z]w��D�
t ¤ t���Z]suZ]v��Å^a��Z]�>\Dt-�
t�s]s
\[b3�>b�`1t�v�w�`1e�/�w���v��¼�
w��p�>b��
v[v�wX�>w�z{b���e

Ô *[��~_�
�SØ �¨Z]�p¢[� ¤ `cw��_Zuz{b¡�
w��p�>b��
v�Z]�_Z]v��Å��b3v��Ub3b��Åt��p�Åv���wPw��"v��pb¡v��>`cb3b¡�
w�r ¤ w��>b��pv�� w��9t�� ¶ �{x
�>b�v���w�`1¢Nr-b3�>v�Z]w��>b�zUt���w��_b_e

Ô *[�
}
�[Ø �{w�t�z¿z{b�áa�pb���v��>b"v�`1t��çáa�%�
�>t�`1t��
v�b�`1Z]��v�Z]�
�&w��pv��>b9�>w���v�e

Ô *[�5Æ[����}
��£(�
���SØ �{�pZu� ¤ `cw��_Z]z¨b3��v��pb Z]�>��w�`1r-t�v�Z]w��ºt���w�^av�v��pbNs]w�\_Z]�
t�sÀ�pw�z¨b3��t�v�v��pbN�pZu\_�pb�`"s]b��_b�s]�$Z]�
v��>b9kam�mUn[�>Z]b�`1t�`c�
�p�

Ô *[�5Æ[����}
��¸£�
~_~_�����g���
~_�SØ �{�>b9�
w��>�pb��
v�Z]w��>����b�v���b�b3� s]w�\_Zu�
t�s��pw�z{b��¼t�`cb ¤ `cw��_Z]z{b�z´t��M�{w�\_Z]�
t�sÝÚ¾w��>�pb��
�
v�Zuw��p�
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�{�>b$��Zur-^as]t�v�w�`GZ]� ¤ `cw��_Z]z¨b3z+��Z]v��¿tX�
w�r-r-w��¿^a��b�`FZu� ¤ ^ava���
`1Z ¤ vaZu�pv�b�`1��t��
b_e>j(��Z]�>\�v��>Z]�¾���
`�Z ¤ vaZ]�>v�b3`���t��
b3Ê
t��>�U`cb æ ^aZ]`cb�z+�>b3v��Uw�`1¢�v�w ¤ w�s]w�\_���
t��-��bã� ¤ b��
Z]áab�z&e>�{�>bãz{b���Z]\_�U��w�`%v��>Z]�¾^av�Z]s]Z]v��¿Z]�"t��"���pw��U�´Z]�-áa\[^a`5b
#[egf
å �>b��+v��>bX^a��b�`¾� ¤ b��
Z]áab���v��pbN�pb�v���w�`1¢[Ê[t ¤ t�`1��b�`¾Z]��^a��b�z�v�w ¤ t�`1��bXv��>bXZ]� ¤ ^av¼t��pzP��v�w�`cbXv��>bNZu� ¤ ^av

z{t�v�t"Z]�>v�w$t"z{t�v�t"��v�`�^a�
v�^a`cb�eS�{�>b�`5b%r-t��(��b%��w�r-b&z{b���t�^as]v ¤ t�`1t�r-b�v�b�`1�ys]b���vÝw�^av����ãv��>b%^a��b�`£t��>z�v��pb���bGt�`cb
áas]s]b�zàZu�¿���Uv��pb

complete user input()
��^a�>�
v�Z]w��¼e å �>b��´v��>b�Zu� ¤ ^ava�
w��>áa\_^a`1t�v�Z]w��´Z]�¾�
w�r ¤ s]b�v�b�Ê

v��>b9z{t�v�t���v�`�^a�
v�^a`cb"Z]�&\_Z]�_b���v�wNt���Z]r-^asut�v�Z]w�����w�w�v[^ ¤´¤ `cw�\_`1t�r-Ê����>Z]�
����b�v���^ ¤ v��>b"��Z]r-^as]t�v�Z]w���e
�{�>b¾^a��b3`¨Z]�pv�b�`1��t��
b½��w�`¨v��>Z]�¼v�w�w�s�Z]��t���Zur ¤ s]b"s]t��>\_^at�\_b"���>w���b&\_`�t�r-r-t�`Àt��>zUz{b�v�t�Z]su��t�`5b½�
�p`cw��>Z]�
s]b�z

Z]� ¶ ¤a¤ b3�>z{Z]�
b�� ¶ t��pz
$&e3�{�>b9^a��b�`¨� ¤ b��
Z]áab���t���b�É ¤ b�`1Z]r-b��>v_Z]��t�v�b�É�v_áasub9s]Z]¢_b�v��pb"��t�r ¤ s]b�Z]� ¤ ^av_���
`1Z ¤ v
Z]� ¤ `cw�\_`�t�r�#[egfFv��>t�v[Zu� ¤ t�`1��b�zUt��>z ¤ `5w��
b�����b�z�����v��pb9��Z]r-^asut�v�Z]w���v�w�w�s6e
�{�>b½��w�sus]w���Z]�>\���Zur ¤ s]b½^a��b�`ÀZu� ¤ ^av>áas]b�Z]�G\_Zu�_b���v�wN�>b�s ¤ v��>b½`cb�t�z{b�`y��w�s]s]w�� v��>b9\_b��pb�`1Zu�&b�É ¤ sut��pt�v�Z]w��

Z]��v��>Z]�F��b��
v�Z]w���e3xDw�`cb½z{b�v�t�Z]sub3z´z{b����
`1Z ¤ v�Z]w��>����Z]s]s���b�� ¤ b3�
Zuáab3z´Z]��s]t�v�b�`¼��b��
v�Z]w��p��e
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����ý�!?��û�ø�Ê�ògó ¶ o�t�r ¤ s]b½jX��b�`Àn»� ¤ ^avpoq�
`�Z ¤ v

# Parameter blocks
parameter_block node spark {

prop_constant = 50,
flooding_threshold = 25,
calltrace = true,
routing_policy = max_bw,
numports = 14,
process_time = 1.0,
queuesize = 5000,
util_log_period = 0

};

parameter_block host newton{
duration = 100,
calltype = cbr,
bw = 100,
calls = 0,
arrival_period = 5,
duration_period = 10,
queuesize = 5000,
host_process_time = 3.0
};

# Node definitions
node Amy{

parameter_block spark,
address = 0x4705ffef56000000000000001100000000000000
};

node Joe{
parameter_block spark,
address = 0x4705ffef56000000000000002200000000000000
};

node Fred{
parameter_block spark,
address = 0x4705ffef56000000000000003300000000000000
};

node Pam{
parameter_block spark,
address = 0x4705ffef56000000000000004400000000000000
};

host Ken{
parameter_block newton,
address = 0x4705ffef56000000000000001100ec301100aa00
};
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host Bess{
parameter_block newton,
address = 0x4705ffef56000000000000004400ea120022bb00
};

# Load definition
load Bess{

calls = unspecified,
arrival_distribution = periodic,
arrival_period = 10,
numdestinations = 1,
destinations = [Ken],
destn_prob = [1.0]
};

port genericport {bw=OC12, delay=10};

# Node - Node connections
connection Amy->Joe{bw=300, ad_weight = 80};
connection Joe->Fred{bw=310, ad_weight = 90};
connection Fred->Pam{bw=320};

# Node - Host connections
connection Ken->Amy{bw=300, ad_weight = 80};
connection Pam->Bess{bw=300, ad_weight = 80};

# Schedule of the experiment
schedule{

duration = 550
};

O [
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USER INPUT

COMPLETE

Y[Z]\_^a`cbd#[eõf�hH'ãb���Zu\_��w��pt�j(��b�`¨n»�>v�b�`1��t��
b9v�wNv��pb9o�Z]r-^as]t�v�w�`

Ë¨¦ Í¨¦ § 2X°�«eÌ�°�±�³3±G¯�ï$°�Ð�Í�ï�³3µ0»6±MÌF¬F¯
�{�>b9��w�s]s]w��UZ]�p\��
w�r ¤ w��>b��pv����
w��>��v�Z]v�^av�b"v��pb"^a��b�`yZ]� ¤ ^av�e

Ô�Õ }
 �}
�(�S�g�� ��ð���
���
�SØ �{�>Z]�¾Z]�%\_b��pb�`1Zu�%Zu�p��w�`1r-t�v�Zuw��¿t���w�^av£�_t�`�Z]w�^a�¾�pw�z{b ¤ t�`1t�r-b�v�b�`1�Gw�`G�pw���v ¤ t�`1t�r-�
b�v�b�`1�$v��>t�vG�
t��P��b�^a��b�zDt��(��^aZ]suz{Z]�>\·��s]w��
¢[�(v�wà��^aZ]s]zî�>w�z{b��$w�`½�>w���v��$Z]�Pv��>b�b�É ¤ b�`1Z]r-b��>v�eãka`cw��
\[`1t�r-r-b�z¿z¨b3��t�^asuv[�_t�s]^ab��&��Z]s]s���b9^a��b�z¿��w�`Àt��>��^a�p� ¤ b��
Z]áab�zU�_t�su^ab3�&Z]��v��>b9���
`1Z ¤ v�e

Ô Á ~[����µ������_}
�i£(�
��� Á ~Î·��
 ��(}��g���
~ÀØ �¨�pZ]�ã� ¤ b��
Z]áab��ãv��>b�Z]�pz¨Z]�_Z]z{^at�s��>w�z{b�Z]�>��w�`1r-t�v�Z]w���Z]�Pt�z{z{Z]v�Zuw��Pv�w�Ê
w�`$z{Zu� ��b�`cb��pv¾��`cw�r-Ê�v��pbU\_b��pb�`1Z]� �>w�z{bUZ]�>��w�`1r-t�v�Z]w��Å� ¤ b3�
Zuáab3z ¤ `cb��_Z]w�^a��s]��^a��Z]�p\�v��>b ¤ t�`1t�r-b�v�b�`
��suw��
¢_��e ¶ �>� ¤ t�`1t�r-b�v�b3`�� ¤ b��
Z]áab�zÅ�>b�`5bU��Z]s]sFw��[b3`�`1Z]z{b�v��>b��
w�`1`cb�� ¤ w��pz¨Z]�p\·\_b��pb�`1Zu� ¤ t�`1t�r-b�v�b�`
� ¤ b��
Z]áab�z-t���w��_bã��w�`Fv��>Z]�¾�>w�z{b�w��>s]�qe ¶ �>w�z{b�z¨b3áa�>Z]v�Z]w��¿���pw�^asuz-�
w��pv�t�Z]�¡v��>b��>t�r-b$t��pz·t�z{z{`cb����
t��&r-t��pz¨t�v�w�`1� ¤ t�`�t�r-b3v�b�`1��e

ÔÐÏ ��~_�� ���� Õ �
 S� Á ~�·��
 ��(}��g���
~yØ �{�pZu�¨� ¤ b��
Z]áab��av��pb&\_b��pb�`1Z]�À�
w��p�>b��
v�Z]w��(Z]�>��w�`1r-t�v�Z]w��X���>t�`cb�z ���$t�s]s�suZ]�p¢[��e
�¨�pZ]�¾Z]�>�
s]^az{b��¾��t��>z{��Z]z{v��>Ê�t�z{r-Z]�>Z]��v�`1t�v�Z]�_bã��b�Z]\[�pv�Êqs]Z]�>¢Uz{b�s]t�����w�`Gv��pb�s]Z]�>¢Ut�����w��
Z]t�v�b�z-��Z]v��¿v��pb
¤ w�`�v[t��>z´t��>��w�v��pb�` ¤ w�`�v���`5b�s]t�v�b�z ¤ t�`1t�r-b�v�b�`1��e

Ô Á ~[����µ������_}
� È �
�S� Á ~�·��
 ��(}��g���
~ÀØ �¨�pZ]�X� ¤ b��
Z]áab��ãv��>b��>w���vGZ]�p��w�`�r-t�v�Z]w��DZ]�Pt�z{z¨Z]v�Z]w��Pv�w�Ê¨w�`�z{Z]�ç��b�`cb3�>v
��`cw�r-Ê_v��>bã\_b��>b3`�Z]�9�>w���v¨Z]�p��w�`�r-t�v�Z]w��-� ¤ b3�
Zuáab3z ¤ `cb3�[Z]w�^a��s]�qe ¶ �p� ¤ t�`1t�r-b�v�b3`&� ¤ b3�
Zuáab3z·�pb�`cbã��Z]sus
w��[b3`�`1Z]z{b9v��>b9�
w�`1`cb�� ¤ w��pz¨Z]�p\X\_b��pb�`1Z]� ¤ t�`1t�r-b�v�b�`À� ¤ b��
Z]áab�z´t���w��[b½��w�`yv��pZ]�&�pw���v_w��>s]�qe

Ô ¸a�
~_~_���3�g��µ��È�gÖ Á ~�·��
 ��X}��g���
~ÀØ �¨�pZ]�G� ¤ b��
Z]áab���v��>b9s]Z]�>¢���b�v���b�b3��v��>b9�>b3v��Uw�`1¢Xb��>v�Z]v�Z]b����pw���vpt��pz¿�pw�z¨b�e
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�¨�pb"�
w��>�pb��
v�Z]�[Z]v��XZ]�>��w�`1r-t�v�Z]w���w ¤ v�Zuw��pt�s]su�N� ¤ b��
Z]áab��¼v��pb ¤ t�`1t�r-b�v�b�`1��`cb�s]t�v�b�zUv�wãv��>b"s]Z]�>¢N��b�v���b�b��
v��>b$v���w���Z]z{b���e ¶ �>� ¤ t�`1t�r-b�v�b�`F� ¤ b3�
Zuáab3z¡��Zuv��´v��>b$�
w��p�>b��
v�Z]�_Z]v���Zu�p��w�`1r-t�v�Zuw��´��Zus]spw��[b3`�`1Z]z{b�v��pb
�[t�s]^ab���w�`y�
w�`1`cb�� ¤ w��pz{Zu�p\ ¤ t�`1t�r-b�v�b3`y� ¤ b��
Z]áab�zU^a�>z{b�`Àv��>b9\_b��>b3`�Z]� ¤ w�`1v[Z]�p��w�`�r-t�v�Z]w��¼e

Ô *[�
}
�A¸£|�}
 �}
���g�� ����S�g�����SØ �¨�pZ]�"� ¤ b��
Z]áab��¾v��pb$v�`1t��çáa���
�pt�`1t��
v�b�`1Zu��v��
Zu�"w��¨t(�>w���v�Ê�v��>b$Z]�>��w�`1r-t�v�Z]w��-t���w�^av
v��>b9�
t�s]su�&v�wN��b½\_b��>b3`�t�v�b3z%e

Ô *[�5Æ[����}
��£(�
�����SØ �{�>Z]�À� ¤ b��
Z]áab��{v��>bGsub3�[b3s�w���v��>bGs]w�\_Zu�
t�s��pw�z¨bFt��pz�v��>bF�>w�z{bFZ]�Nv��pb&Z]r-r-b�z{Z]t�v�b%s]w���b�`
sub3�[b3sÝZ]�Uv��pb9�>Z]b�`1t�`c�
�>� �U�pZ]�
�´v��pbd��\�m `cb ¤ `cb3��b��>v���e

Ô *[�5Æ[����}
��¸£�
~_~[���3�g���
~_�SØ �¨�pZ]�&� ¤ b3�
Zuáab3��v��>b ¤ `cw ¤ b�`1v�Z]b���w��>v��pb9suw�\_Z]�
t�s��
w��>�pb��
v�Z]w��>�F��b�v���b�b���v��pb9suw�\_Z]�
�
t�s��>w�z{b���e

Ô ¸ ��|������_���%�Ñ·"��µ���~À�g�SØ �¨�pZ]�"� ¤ b��
Z]áab��¾v��pbãz¨^a`1t�v�Z]w��¡w��{v��>bãb3É ¤ b�`1Z]r-b��pv£t��>z·v��>b$b��_b��pv��"��b Ç zàsuZ]¢_b(v�w
��Z]r-^asut�v�bGZ]�Nv��pb�b�É ¤ b�`1Zur-b3�>v��>t�r-b�s]�$�pw�z¨b���t�Z]s]^a`cb&w�`£s]Zu�p¢$��t�Z]s]^a`cb_e3�{�>Z]�¨t�su��w�Z]�>�
s]^az{b��{v��>bF`1t��>z{w�r
��b�b�z����>Z]�
�DZu�X^a��b�z���w�`$v��pbU`1t��pz¨w�r �>^ar-��b3`$\_b��>b�`1t�v�w�`9Z]�Åv��pb���Z]r-^as]t�v�w�`$t��>zîv��pb���Z]r ¤ sub�w�`
�
w�r ¤ sub3Éã`cb ¤ `cb���b��>v�t�v�Z]w���v�wX��b9^a��b�zU��w�`¼m�w�z¨t�sqÞFb ¤ `cb���b3�>v�t�v�Z]w�� Z]�
/�Zub3`�t�`5�
�>Z]�
t�s_kamUm�n�e
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ÞFb æ ^aZ]`cb�z¿kat�`1t�r-b�v�b3`���h3�¨�pb9��w�sus]w���Z]�>\ ¤ t�`�t�r-b3v�b�`1� �(�_�S� ��b9� ¤ b3�
Zuáab3z¿Z]��t�^a��b�`¨���
`1Z ¤ v�e

Ô nÈ�pz{Zu�_Z]z{^at�s��>w�z{b"n»�>��w�`1r-t�v�Z]w��

Ô nÈ�pz{Zu�_Z]z{^at�s��>w�z{b"v�wX�>w�z{b"�
w��>�pb��
v�Z]�[Z]v���Z]�p��w�`�r-t�v�Z]w��

Ô �¨w�\_Z]�
t�sÝ�pw�z¨b9Z]�>��w�`1r-t�v�Z]w�����w�`¼�>Z]b�`1t�`c�
�pZ]�
t�s[kam�m�n

Ô �¨w�\_Z]�
t�sÝ�
w��p�>b��
v�Z]�_Z]v���Z]�>��w�`1r-t�v�Z]w��U��w�`y�>Z]b�`1t�`c�
�>Z]�
t�s_kam�m�n

Ô �¨�pb9���
�>b�z{^as]b9w��pv��pb9b�É ¤ b3`�Z]r-b��pv_�UZ]v���v��>b9z{^a`1t�v�Z]w�� ¤ t�`�t�r-b3v�b�`yt��Fr-t��>z{t�v�w�`1�
E ¤ v�Z]w��>t�sÝkat�`1t�r-b�v�b�`1��h3�{�pb½��w�s]s]w���Z]�>\��
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~_}
����Ö � ¤ b��
Z]áab�z´Zu��t�^a��b�`y���
`�Z ¤ v�e

Ô kat�`�t�r-b3v�b�`¼��s]w��
¢_�G��w�`yz¨b3áa�>Z]�>\Xv��>b9\_b��>b3`�t�sq�>w�z{b9w�`y�pw���v ¤ t�`�t�r-b3v�b�`1�

Ô �¨�pb9\[b3�>b�`1Z]� ¤ w�`1v[Z]�>��w�`1r-t�v�Z]w��

Ô nÈ�pz{Zu�_Z]z{^at�s��>w���v_Z]�>��w�`1r-t�v�Z]w��

Ô nÈ�pz{Zu�_Z]z{^at�s�s]w�t�z¿Z]�>��w�`1r-t�v�Z]w��´��w�`Àt��pw���v

Ô nÈ�pz{Zu�_Z]z{^at�s��>w���v_v�wX�>w�z{b"�
w��>�pb��
v�Z]�_Zuv�� Zu�p��w�`1r-t�v�Zuw��
kat�`1t�r-b�v�b�`(E(`cz{b�`ðhð�{�>b ¤ t�`1��b�`at�s]s]w��U� ¤ t�`�t�r-b3v�b�`1�Àv�w$�
w�r-b%Zu�Nt��>�ãw�`cz{b�`aZ]�Nv��>bG���
`1Z ¤ v�v�w�r-t�¢_b¾Z]v�b�t���Z]b�`
��w�`¾v��pbN^a��b3`1eM/�w���b��_b�`ßÊ_v��pbX��w�s]s]w���Z]�>\-`cb���v�`�Z]�
v�Z]w��>�9t ¤a¤ s]�DÛ £(���g�SØ � |������" 6���S�g ������g���
~_�9}
 5�"~_���p 6�ÓÒ%�����g������~
�g|�� ¢ £,Ô9Æ[ �}
�(�(}
 ¼��~m�9������~_����Õ ¢{Ü�e

Ô �¨�pb$`cb æ ^aZ]`cb�z-w�`5z¨b3`�w��a�
w�r ¤ w��>b��pv���Ê�Zu�{Z]�>�
s]^az{b�z{Ê����>w�^as]z-��b_hÝz{b�áa�>Z]v�Z]w��´w��a�pw�z{b���Ê��>w���v���Ê ¤ w�`1v���Ê
�
w��>�>b3�
v�Zuw��p�FZu��t��p��w�`cz{b�`¨��^av>��w�s]s]w��Ub3z¿��� t����
�>b�z{^as]b"��w�`¼v��pb"b�É ¤ b3`�Z]r-b��pv�e

Ô nÈ��t���Z]r-^asut�v�Z]w��pÊ�z{wX�>w�v[Z]�>�
s]^az{b½�pw���v ¤ w�w�s�Zu�p��w�`1r-t�v�Zuw��

Ô �¨�pb ¤ t�`�t�r-t�v�b3`¼��s]w��
¢�Z]�>��w�`1r-t�v�Z]w��U��w�`y�>w�z{b"r-^a��v ¤ `cb��
b�z{b9t��>�NZu�pz{Zu�_Z]z{^at�s��>w�z{b9Z]�>��w�`1r-t�v�Z]w��

��Ì



Ô �¨�pb ¤ t�`�t�r-t�v�b3`¼��s]w��
¢�Z]�>��w�`1r-t�v�Z]w��U��w�`y�>w���v_r-^a��v ¤ `cb��
b�z{b9t��>�NZ]�>z{Z]�[Z]z{^at�s��>w���vpZ]�>��w�`1r-t�v�Z]w��

Ô �¨�pb9\[b3�>b�`1Z]� ¤ w�`1v[Z]�>��w�`1r-t�v�Z]w��Ur-^a��v ¤ `cb3�
b�z{b"t��>��Z]�>z{Z]�_Z]z¨^at�s��
w��p�>b��
v�Z]w���Z]�>��w�`1r-t�v�Z]w��

Ô �¨�pb9suw�t�z´Z]�>��w�`1r-t�v�Z]w��U��w�`Àt��>�N�>w���v_���pw�^asuzU��b9\_Zu�_b���w��ps]� t���v�b�`Àv��>b"z{b�áa�>Z]v�Z]w���w��[v��>b"�pw���v_Zuv���b�s]��e

Ô nÈ�(�pw���v�Zu�p��w�`1r-t�v�Zuw��pÊ�Ûg��w�v��ã\_b��pb�`1Zu�Àt��>zNZu�pz{Zu�_Z]z{^at�s]Ü��[w�^X�
t��X� ¤ b��
Z]����r-^as]v�Z ¤ s]b&��w�^a`5�
b���eSn»�(z{w�Z]�>\
��w�Ê£�_w�^ �(�_�S� � ¤ b��
Z]���-v��>bN�>^ar-��b�`9w��¼��w�^a`5�
b�����b���w�`5b \_Z]�[Z]�p\·t��p�-��w�^a`c�
b���� ¤ b3�
Zuáa�ãZ]�p��w�`�r-t�v�Z]w��¼e
�¨�pZ]�½Z]�"�pb��
b�����t�`1����b��
t�^a��bãv��pZ]�½Z]�p��w�`�r-t�v�Z]w��-Z]�"^a��b�zàv�w�t�s]s]w��
t�v�bNv��pbã`cb æ ^aZ]`cb�z+r-b�r-w�`1�Uv�w���v�w�`5b
v��>b9��w�^a`c�
b���� ¤ b��
Z]áa�&Z]�>��w�`1r-t�v�Z]w���e

Ô �¨�pb"s]w�\[Z]�
t�sq�>w�z{b��¼t��pz´s]w�\_Z]�
t�sÝ�
w��>�pb��
v�Z]w��>�¼���pw�^as]zU�
w�r-b"t���v�b3`Àv��pb ¤ �>�_��Z]�
t�sq�pw�z{b��¼t��>zU�
w��>�pb��
�
v�Zuw��p�Ft��>z¡Z]��v��>b9z{b��
`cb�t���Zu�p\ w�`cz{b�`¨w��>v��pb�Z]`ys]b��_b�s]��e

j(�>Z]r ¤ s]b�r-b��pv�b�z�Y_b�t�v�^a`cb��9t��pz��¨Z]r-Z]v�t�v�Z]w��>��h¨�¨�pb ��w�s]s]w���Zu�p\-��b�t�v�^a`cb��½�>t��_b�v��pbN�pw�v�b�zºs]Z]r-Z]v�t�v�Z]w��>�$w�`
t�`cb½t��&w��[�_b�v[^a�>Z]r ¤ s]b�r-b��>v�b3z%e

Ô ¶ �{x k(V9Ú�t��pz¡o5V9Ú�Ûg^a�>Z]r ¤ s]b�r-b��pv�b�z{Ü

�[f



�{�>Z]����b��
v�Z]w��Åz¨b3���
`1Zu��b3� v��>b-¢_b��_��w�`cz{�Xt��>z ���_�>v�t�É+v�wP��^a`�v��pb�`(�>b�s ¤ v��>b¿^a��b�`(\_b�v¾��t�r-Z]s]Zut�`���Z]v��îv��pb
Z]�>v�b�`1��t��
b_e¾oqw�r-b w��¼v��pb ¢_b��_��w�`cz{�½���pZu�
�·t�`cb�^a��b3z���^av¼^a�>b3É ¤ s]t�Z]�>b�zPZ]�+v��>bNz¨b3���
`1Z ¤ v�Z]w��p�����pw�^as]z���b
Z]\_�>w�`cb�z´^a�>v�Z]sÝv��pb��Nt�`5b�b�É ¤ s]t�Z]�>b�z´sut�v�b3`1e

��Ö��	� Ä]�� ¿�c�-­×�X«)�-Ø)���-©c�c«)�"�

�{�>b$�pt�r-b��¾w��a�pw�z¨b3�%t��>zà�pw���v��%�
t��¡��b�t�`���Z]v�t�`1t�`1�¿��v�`1Z]�>\_��Ê���b$�>t��_bãr-w��_b�z-t���t��U��`cw�r �
w��>�_b��>v�Z]w��p�
Ú(f�ÊH/·fGb�v���e ¶ s]��wX�Ub9�
t����>t��_b½r-^as]v�Z ¤ s]b½�>w���v����
w��p�>b��
v�b3z´v�wXt��pw�z¨b�e ¶ �
�
w�`5z¨Z]�p\ v�wX� ¤ b��
Z]áa�
t�v�Z]w��>��Ê�v��pb
�>w�z{b��G��Z]v��>Z]�´t ¤ b3b�`¼\_`cw�^ ¤ ���pw�^as]z¡�>t��_b$v��pb���t�r-b ¤ `cb�áaÉ(t��>z-t�s]s[�>w���v��F�
w��>�pb��
v�b�z¡v�w tã����Zuv��
�U���pt�`cb
v��>b(��t�r-b ¤ `cb3áaÉ���Zuv��àw��psu�´v��>b�Z]`&�>t�`cz{��t�`cbXt�z¨z{`cb3����b��¾z{Z]�ç��b3`cb��>v�e¼�{�>bãz{b�áa�pZ]v�Zuw��-w��Àt �pw�z¨bãw�`&t �pw���v
���pw�^asuz´�
w��>v�t�Z]��v��>b9�>w�z{b"�pt�r-b�t��pz¿v��>b9t�z{z{`cb�����t��Gr-t��>z{t�v�w�`1� ¤ t�`1t�r-b�v�b3`���e

��Ö��	¦ Ù"©c��©c�� Ú���"©

¶ ��v�t�v�b�r-b��pv£t�����Z]\_�>�&v��>b��
w�r ¤ w��>b��pv£� ¤ b��
Z]áa�"z{b�v�t�Z]s]�¾v�w�t(�
w�r ¤ w��>b��pv>\_`cw�^ ¤ e[�{�pb���w�`1r-t�v{w��atX��v�t�v�b��
r-b��pvpt��pz¿��b��_b�`1t�sqb�Éqt�r ¤ s]b��Ft�`cb9\_Z]�_b�����b�s]w���e3�{�>b9���>Z]v�b9� ¤ t��
Z]�>\N��b�v���b�b��Nv��>b9��w�`cz{��w��pt���v�t�v�b�r-b��pv
Z]�&Z]\_�>w�`5b�z´t��pz¡b�t��
����v�t�v�b�r-b3�>v_Z]�&b��pz{b�z�����t���b3r-Zu�
w�s]w��¼e

���
�X���
~_��~À�
Æ[ 6�
�_�ã���
�(���
~_��~À��Ûg��}
 �}
�(�S�g�� ���Ü	Ý

I{Éqt�r ¤ s]b���h

1. physicalhosts hostpool (host1, host2, ... hostN);
2. parameter_block node spark (parameter1, parameter2, ... parameterN);
3. parameter_block host newton (parameter1, parameter2, ... parameterN);
4. port genericPortInfo (parameter1, parameter2, ... parameterN);
5. node node1(parameter1, parameter2, ... parameterN);
6. host host1(parameter1, parameter2, ... parameterN);
7. connection node1->host1 (parameter1, parameter2, ... parameterN);
8. load host1(parameter1, parameter2, ... parameterN);
9. logicalnode A.1 (parameter1, parameter2, ... parameterN);
10. logicalconnection A.1->A.2{ parameter1, parameter2 };

��:



��Ö��	Þ �X«) ¿¾-«)�-���"©�ß]��«)¬-¾

�{�>Z]�"� ¤ b��
Z]áab��%v��>b$\_`cw�^ ¤ w��{�
w�r ¤ w��>b3�>v��%v�w����>Z]�
�¡v��pZ]�"��v�t�v�b�r-b��pv£��b�s]w��>\_��e>�{�>bã�
w�r ¤ w��pb��>va\_`cw�^ ¤ �
� ¤ b��
Z]áab�zU����v��pb½��w�s]s]w���Z]�>\�¢_b��_��w�`cz{��e

Ô ~[�
���SØ �{�>b��>w�z{b½\[`5w�^ ¤ Z]�>�
s]^az{b��%v��pb ¤ t�`1t�r-b�v�b�`���s]w��
¢�Z]�>��w�`1r-t�v�Z]w��¿t��>zàZ]�>z{Z]�_Z]z¨^at�s[�>w�z{b½Z]�>��w�`c�
r-t�v�Zuw��¼e3�{�>b���b ¤ t�`1t�r-b�v�b3`£��s]w��
¢[�{`cb ¤ `cb���b��pv�t¾��b�v�w�� ¤ t�`1t�r-b�v�b�`1�av��pt�v��>w�z{b��a�pt��_b%Z]�(�
w�r-r-w��>ÊS��w
v��>t�v�v��>Z]�À�
w�r-r-w�� Z]�>��w�`1r-t�v�Z]w�� z{w�b��¨�>w�vÝ�pb�b�z�v�w�\[Z]�_b��NZu�Nv��>b&z¨b3áa�>Z]v�Z]w��Nw���b��_b�`1�$�pw�z{b�ÊðZ]�p��v�b�t�z
v��>Z]�&��s]w��
¢��
t�����b½^a��b�zUt��Fv��>b9��t���b½��^aZus]z{Z]�>\���s]w��
¢ÀeoI{Éqt�r ¤ s]b��F��w�`¼b�t��
��t�`cb½���pw��U� ��b�s]w��ºh
Õ }
 �}
�(�S�g�� ��S���
���^·��
 y~_�
���

parameter_block node spark {
prop_constant = 50,
flooding_threshold = 25,
calltrace = true,
routing_policy = max_bw,
numports = 14,
process_time = 1.0,
queuesize = 5000,
util_log_period = 0

};

Á ~[����µ������_}
��~_�
���y��~�·��
 ��(}��g���
~

node node1{
parameter_block spark,
address = 0x4705ffef56000000000000001100000000000000

};

Ô ���
 S��Ø �{�>b ¤ w�`1v_\[`5w�^ ¤ Z]�>�
s]^az{b��Fv��>b9\_b��pb�`1Zu� ¤ w�`1v_Zu�p��w�`1r-t�v�Zuw��¼e ¶ ��b�É�t�r ¤ s]b�Z]�G���>w�������b3suw��·h
Ï ��~_�� ����F���
 S�q��~�·��
 ��(}��g���
~

port = genericPortInfo (bw=OC12, ad_weight=3);

Ô |��
�S��Ø �{�>b%�>w���v�\_`cw�^ ¤ Z]�>�
s]^az{b��¼v��pb ¤ t�`1t�r-b�v�b�`¨��s]w��
¢NZ]�>��w�`1r-t�v�Z]w���t��>zUZ]�>z{Z]�_Zuz{^at�sq�>w���v�Z]�>��w�`1r-t��
v�Zuw��¼eoI¨É�t�r ¤ s]b��F��w�`yb�t��
��t�`cb½���pw��U����b3suw���e
Õ }
 �}
�(�S�g�� ��S���
���^·��
 y|��
�S�

parameter_block host newton{
duration = 100,
calltype = cbr,
bw = 100,
calls = 0,
arrival_period = 5,
duration_period = 10,
queuesize = 5000,
host_process_time = 3.0
};

��Ë



Á ~[����µ������_}
��|��
�S�q��~�·��
 ��(}��g���
~

host host1{
parameter_block newton,
address = 0x4705ffef56000000000000001100ec301100aa00
};

Ô ���
~_~_�����g���
~ÀØ �{�>bX�
w��>�pb��
v�Z]w��·\_`cw�^ ¤ Z]�>�
s]^az{b����
w��p�>b��
v�Z]�_Z]v��-Zu�p��w�`1r-t�v�Zuw��·���>Z]�
�º�
w�^as]zP��b b3Zuv��pb�`
t��
w��>�pb��
v�Z]w��·��b�v���b�b3�-v��UwU�>w�z{b��9w�`"t��
w��p�>b��
v�Z]w��à��b�v���b�b��-t �>w���vÀt��>z��pw�z¨b�eGY_w�`¾v��>bXv�w ¤ w�s]�
w�\[� ÊÀt�susG�>w�z{b����pw�z{b��
w��>�>b3�
v�Zuw��p�Nt��pzL�>w���v����pw�z{bU�
w��p�>b��
v�Z]w��p�X�pt��_b¡v�wº��b´\[Z]�_b��DZ]�Jv��pb´���
`1Z ¤ �
v�e I{Éqt�r ¤ s]b��Fw��[b�t��
��t�`cb½���>w�������b�s]w���e
¸a�
~_~_���3�g���
~m�ð�S��à9����~à��à9�&~[�
�����

connection = node1->node2(bw=50, delay=5);

¸a�
~_~_���3�g���
~m�ð�S��à9����~�}&|��
�S��}
~_��}
~ ~_�
���

connection = node1->host1(delay=50);

Ô *[�
}
����|�}
 �}
�3�g�� ����S�g�����SØ �{�pb½v�`1t�� áa�%�
�>t�`1t��
v�b�`1Z]��v�Z]�
�%��w�`Àb�t��
���>w���v[�
t�����b�z{b�áa�pb�z�t��&��w�s]s]w�����e
���
}
�$��~�·��
 ��X}��g���
~

load host2{
calls = unspecified,
arrival_distribution = periodic,
arrival_period = 10,
numdestinations = 1,
destinations = [host1],
destn_prob = [1.0]
};

Ô ���5Æ[����}
��~_�
��� �{�pb%s]w�\_Zu�
t�s��>w�z{b&z¨b3áa�>Z]v�Z]w��N�
w��p��Z]��v��Àw���v��pb%�
�pZus]z ¤ b�b�`a\_`cw�^ ¤ sub3t�z¨b3`av��>t�v�v��>bw�{w�\[Z]�
t�s
\$`cw�^ ¤ m�w�z{b�`cb ¤ `5b���b��pv��£t��>z�v��pbFsub3�[b3s�w���v��pbGs]w�\_Z]�
t�s��>w�z{b�Ê
t&��t�r ¤ s]b&z{b�áa�pZuv�Z]w��ãZ]� ¤ `cw��_Zuz{b�zN�>b�`5b

logicalnode A.1{
level = 88,
child = A.1.2
};

Ô suw�\_Z]�
t�s]�
w��>�pb��
v�Z]w��Å�{�>bx�{w�\_Zu�
t�s��
w��p�>b��
v�Z]w��D�
w��>��Zu��v��Xw��&v��>b�z{b�s]t���w��¾v��pbUs]w�\_Z]�
t�sFsuZ]�p¢Pt��>zîv��pb
�>^ar-��b�`¼w��[�
w��>�pb��
v�Z]w��>�Fv��>t�v[v��>b9s]w�\_Z]�
t�s�suZ]�p¢�`cb ¤ `cb3��b��>v���e

logicalconnection A.1->A.2{ delay = 25 };

Ô ����|������_���F�Ñ·%��µ���~À�g�SØ �¨�pb�z{^a`1t�v�Z]w��Uw��>v��>b�b3É ¤ b�`1Z]r-b��pv�Ê�v��>b�b3�[b3�>v��Fs]Zu¢_b$�pw�z{b�t��pz-suZ]�p¢���t�Zus]^a`cb3�¾�
t��
��b&\_Z]�_b��ã�>b�`5b_e ¶ s]��w�Ê v��>bF`1t��>z{w�r ��b�b�zXt��>zNv��>bF�>w�z{t�s3`5b ¤ `cb���b3�>v�t�v�Z]w��$v�w9��b&^a��b�zN��w�`pt�\_\[`5b�\_t�v�Zuw��
t�`cb ¤ `cw��_Z]z{b�zP�>b�`5b�Ê>v��pb Ç r ¤ \ Ç 9at�\à�>t��$v�w¡��bNz{b�áa�>b�zº�>b�`cbN��w�`"`�^a�>�pZu�p\àx�^as]v�Z ¤ s]b�kab�b�`j\$`cw�^ ¤
b�É ¤ b3`�Z]r-b��pv���e ����|������_���

� O



schedule{
duration = 550,
seed = 1234,
nodal_represent = complex,
mpg = true,
nodefail node1
};

��Ö��	á §pâ-â-�c©c�c«)�"��¨ãÙNä"�-©c��å

o�w�r-b9t�z{z{Z]v�Zuw��pt�sÝ���_�>v�t�É�Zu�p��w�`1r-t�v�Zuw���t�����w��
Zut�v�b3z¿��Z]v��Uv��pb"s]t��>\_^at�\_b�Z]�G\[Z]�_b���Z]��v��>b9v�t���s]b�f�Ì[eõf&��b�s]w���e

���[�pv�t�É I{É ¤ s]t��>t�v�Z]w��
æ ��b�\_Z]�>�F�
w�r ¤ w��>b��pv ¤ t�`�t�r-b3v�b�`1�
ç b��>z{���
w�r ¤ w��pb��>v ¤ t�`1t�r-b�v�b�`1�
Ê ��b ¤ t�`1t�v�b�� ¤ t�`1t�r-b�v�b�`1�
è t�����Z]\_�>�F�_t�s]^ab��&v�w ¤ t�`1t�r-b�v�b�`1��w�`¼�
w�r ¤ w��pb��>v_\_`cw�^ ¤ �
é �
w��>�
s]^az{b��Ft��
w�r ¤ w��pb��>v[��v�t�v�b�r-b��pv
�ëê s]Zu�p¢_�&v���wX�>w�z{b���w�`yt��>w���v_t��pz¡t����>w�z{b9v�w�\[b3v��>b�`

��t���s]b f�Ì[egf�h�o��_�>v�t�É�v�t���sub

���
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§�§¨¦ §¨¦ § ©£ª5«î¬F­�®3¯5ª
°�±
Y_Z]\[^a`5b-f
f�egf$z{b ¤ Z]�
v��½t�b�Z]\[�pv¼�>w�z{bX`1Zu�p\àv�w ¤ w�suw�\_�´�>b�v���w�`1¢Àe%nÈ�+v��>bNáa\_^a`cb�Ê Denver v�w LosAngelest�`cbN�>w�z{b���Ê[t��>z

Host4
v�w

Host7
t�`cb�v��pbN�pw���v����
w��p�>b��
v�b3zºv�w¡v��pbN�pw�z¨b3��eG�{�>bN^a��b�`¾���
`�Z ¤ vÀv�w¡w���v�t�Z]�

v��>b�t���w��_bUv�w ¤ w�suw�\_�+Z]�X���>w����PZ]� ¤ `5w�\[`1t�r f
f�egf�e�o�w�r-b�w��%v��pbUZ]r ¤ w�`1v�t��>v ¤ t�`1t�r-b�v�b�`1�(Z]� parame-
ter block node

t�`cb½b�É ¤ sut�Z]�pb�z¿�pb�`cb_e3Y_w�`yz{b�v�t�Z]s]� ¤ s]b�t���b9`cb���b�`Àv�w ¶ ¤a¤ b��pz{ZuÉ ¶ e

Ô �� 5�
� ���
~[�S�g}
~À��Ø �{�>Z]��� ¤ b��
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# simple ring topology

parameter_block node spark {
prop_constant = 25,
flooding_threshold = 5,
calltrace = true,
routing_policy = max_bw,
numports = 14,
process_time = 1.0,
util_log_period = 10,
queuesize = 5000

};

parameter_block host newton{
duration = 100,
calltype = cbr,
bw = 10,
arrival_period = 5,
duration_period = 10,
queuesize = 5000,
host_process_time = 3.0
};

node Denver{
parameter_block spark,
address = 0x4705ffef56000000000000001100000000000000
};

node Chicago{
parameter_block spark,
address = 0x4705ffef56000000000000002200000000000000

};

node NewYork{
parameter_block spark,
address = 0x4705ffef56000000000000003300000000000000
};

node SanDiego{
parameter_block spark,
address = 0x4705ffef56000000000000004400000000000000
};

node Colorado{
parameter_block spark,
address = 0x4705ffef56000000000000005500000000000000
};
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node Kansas{
parameter_block spark,
address = 0x4705ffef56000000000000006600000000000000
};

node Washington{
parameter_block spark,
address = 0x4705ffef56000000000000007700000000000000
};

node LosAngeles{
parameter_block spark,
address = 0x4705ffef56000000000000008800000000000000
};

host Host4{
parameter_block newton,
address = 0x4705ffef56000000000000005500ec3011001100
};

host Host5{
parameter_block newton,
address = 0x4705ffef56000000000000006600ec3011002200
};

host Host6{
parameter_block newton,
address = 0x4705ffef56000000000000007700ec3011003300
};

host Host7{
parameter_block newton,
address = 0x4705ffef56000000000000008800ec3011004400
};

load Host4{
calls = 15,
numdestinations = 1,
destinations = [Host6],
destn_prob = [1.0]
};

load Host5{
calls = 15,
numdestinations = 1,
destinations = [Host7],
destn_prob = [1.0]
};
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port genericport {bw=OC12, delay=10};

connection Denver->Colorado { bw = OC12 };
connection Denver->Chicago { bw = OC12 };

connection Chicago->Kansas { bw = OC12 };
connection Chicago->NewYork { bw = OC12 };

connection NewYork->Washington { bw = OC12 };
connection NewYork->SanDiego { bw = OC12 };

connection SanDiego->LosAngeles { bw = OC12 };
connection SanDiego->Denver { bw = OC12 };

connection Host4->Colorado { bw = OC12 };
connection Host5->Kansas { bw = OC12 };
connection Host6->Washington { bw = OC12 };
connection Host7->LosAngeles { bw = OC12 };

schedule {
duration = 150
};
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% ./kupnni

Usage: kupnni [OPTIONS]... scriptfile

KU PNNI Simulator, University of Kansas

OPTIONS:
-l, --log output an event-level log into individual files
-q, --quiet suppress printing of event-level log onto the screen
-d, --debug=[LEVEL] debug information
-c, --copyright copyright information
-v, --version version information
-h, --help print this message and exit

LEVEL controls the nature of debugging information
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values: [none | brief | intermediate | full]

By default, debug level is none, results are printed to stdout,
and no log files are produced.

Report bugs to pnni@ittc.ukans.edu
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% ./kupnni ring.script

---- W E L C O M E T O K U P N N I S I M U L A T O R ----

Information and Telecommunication Technology Center (ITTC)

University of Kansas Center for Research, Inc.

Copyright (C) 1998

by the University of Kansas Center for Research, Inc.

This software was developed by the Information and Telecommunication
Technology Center (ITTC) at the University of Kansas. ITTC does not
accept liability whatsoever for this product. Please see the detailed
COPYRIGHT notice within the distribution. This version is for Sprint
internal research use only. It is NOT to be redistributed.

For enquires, please contact:
Dr. Douglas Niehaus <niehaus@ittc.ukans.edu>

or
KU-PNNI Group <pnni@ittc.ukans.edu>

-------------------------------------

The Q.port(TM) signaling software, herein known as the "Software", is
the copyrighted work of Bellcore. The Software has been modified by
the University of Kansas Center for Research, Inc. Information and
Telecommunication Technology Center for use with the Virtual ATM
(VATM) switch for ATM on Linux which is copyrighted work of University
of Kansas Center for Research, Inc. Information and Telecommunication
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Technology Center (ITTC). The modified Software is made available for
downloading solely for use by end users. Reverse engineering of the
modified Software or any other type of tampering and/or infringement
is expressly prohibited by law, and may result in severe civil and
criminal penalties.

Q.port is a trademark of Bellcore.

----------------------------------

SimKernel: Simulation ended in sim time 000150.000000
Duration of simulation is 3 seconds
Type CTRL-C to end the process. Thanks.
Avg PROCESSING TIME 000000.000259
Over Total events 9829

HostRecordFile.output contains Host information
SwitchRecordFile.output contains Switch information
LinkRecordFile.output contains Link information
DetailedLinkRecordFile.output contains Detailed Link information
CalltraceRecordFile.output contains Calltraceinformation information
NetworkRecordFile.output contains Network information

***** CALL SETUP LOGS START ******

-- Host4 host record begins ------------------------------

No. calltype bw(kbps) starttime stoptime setuptime result cause
1 cbr 26.9664 00:00:10.000 00:00:10.250 000.250000 setup
2 cbr 26.9664 00:00:15.000 00:00:15.136 000.136000 setup
3 cbr 26.9664 00:00:20.000 00:00:20.139 000.139000 setup
4 cbr 26.9664 00:00:25.000 00:00:25.136 000.136000 setup
5 cbr 26.9664 00:00:30.000 00:00:30.139 000.139000 setup
6 cbr 26.9664 00:00:35.000 00:00:35.136 000.136000 setup
7 cbr 26.9664 00:00:40.000 00:00:40.139 000.139000 setup
8 cbr 26.9664 00:00:45.000 00:00:45.136 000.136000 setup
9 cbr 26.9664 00:00:50.000 00:00:50.139 000.139000 setup
10 cbr 26.9664 00:00:55.000 00:00:55.136 000.136000 setup
11 cbr 26.9664 00:01:00.000 00:01:00.139 000.139000 setup
12 cbr 26.9664 00:01:05.000 00:01:05.136 000.136000 setup
13 cbr 26.9664 00:01:10.000 00:01:10.139 000.139000 setup
14 cbr 26.9664 00:01:15.000 00:01:15.136 000.136000 setup
15 cbr 26.9664 00:01:20.000 00:01:20.139 000.139000 setup

total cbr calls : 15
% successfull cbr calls : 100
total cbr bw request (MB) : 0.404496
cbr bw rejected (MB) : 0
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mean callsetup time : 000.144999

-- Host4 host record ends ----------------------------

-- Host5 host record begins ------------------------------

No. calltype bw(kbps) starttime stoptime setuptime result cause
1 cbr 26.9664 00:00:10.000 00:00:10.272 000.272000 setup
2 cbr 26.9664 00:00:15.000 00:00:15.136 000.136000 setup
3 cbr 26.9664 00:00:20.000 00:00:20.139 000.139000 setup
4 cbr 26.9664 00:00:25.000 00:00:25.136 000.136000 setup
5 cbr 26.9664 00:00:30.000 00:00:30.139 000.139000 setup
6 cbr 26.9664 00:00:35.000 00:00:35.136 000.136000 setup
7 cbr 26.9664 00:00:40.000 00:00:40.139 000.139000 setup
8 cbr 26.9664 00:00:45.000 00:00:45.136 000.136000 setup
9 cbr 26.9664 00:00:50.000 00:00:50.139 000.139000 setup
10 cbr 26.9664 00:00:55.000 00:00:55.136 000.136000 setup
11 cbr 26.9664 00:01:00.000 00:01:00.139 000.139000 setup
12 cbr 26.9664 00:01:05.000 00:01:05.136 000.136000 setup
13 cbr 26.9664 00:01:10.000 00:01:10.139 000.139000 setup
14 cbr 26.9664 00:01:15.000 00:01:15.136 000.136000 setup
15 cbr 26.9664 00:01:20.000 00:01:20.139 000.139000 setup

total cbr calls : 15
% successfull cbr calls : 100
total cbr bw request (MB) : 0.404496
cbr bw rejected (MB) : 0
mean callsetup time : 000.146466

-- Host5 host record ends ----------------------------

AVG RESULTS OF ALL CALLS

total cbr calls : 30
% successfull cbr calls : 100
total cbr bw request(MB) : 0.808992
cbr bw rejected (MB) : 0
mean callsetup time : 000.145733

***** CALL SETUP LOGS END **********

##### NODE INSTRUMENTATION LOGS START #######

-- Denver node record begins ------------------------------

convergence time : 000000.090000
total floods : 184
total wasted floods : 54
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avg hops : 0
source failed calls : 0
calls routed successfully : 15
Intermediate hop failed calls : 0
calls confirmed from dest : 0
CRANKBACKS : 0
avg routing time : 000000.000000
pnni data sent(kbytes) : 24.664

---utilization logs start ----

Total core bandwidth : 1800

time used_bw(mbps)
Denver->Chicago TotalBw 1200

000010.000000 0 0
000020.000000 0.1272 0.000106
000030.000000 0.1272 0.000106
000040.000000 0.1272 0.000106
000050.000000 0.1272 0.000106
000060.000000 0.1272 0.000106
000070.000000 0.1272 0.000106
000080.000000 0.1272 0.000106
000090.000000 0.0636 5.3e-05
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Denver->Chicago avg utilization : 9.9375e-05
Denver->SanDiego TotalBw 1800

000010.000000 0 0
000020.000000 0 0
000030.000000 0 0
000040.000000 0 0
000050.000000 0 0
000060.000000 0 0
000070.000000 0 0
000080.000000 0 0
000090.000000 0 0
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
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000140.000000 0 0
000150.000000 0 0
Denver->Colorado TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.000212
000030.000000 0.1272 0.000212
000040.000000 0.1272 0.000212
000050.000000 0.1272 0.000212
000060.000000 0.1272 0.000212
000070.000000 0.1272 0.000212
000080.000000 0.1272 0.000212
000090.000000 0.0636 0.000106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Denver->Colorado avg utilization : 0.00019875

avg utilization : 0.0001325
----utilization logs end----

-- Denver node record ends --------------------------------

-- Chicago node record begins ------------------------------

convergence time : 000000.091000
total floods : 186
total wasted floods : 55
avg hops : 0
source failed calls : 0
calls routed successfully : 30
Intermediate hop failed calls : 0
calls confirmed from dest : 0
CRANKBACKS : 0
avg routing time : 000000.000000
pnni data sent(kbytes) : 25.376

---utilization logs start ----

Total core bandwidth : 1800

time used_bw(mbps)
Chicago->Denver TotalBw 600
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000010.000000 0 0
000020.000000 0.1272 0.000212
000030.000000 0.1272 0.000212
000040.000000 0.1272 0.000212
000050.000000 0.1272 0.000212
000060.000000 0.1272 0.000212
000070.000000 0.1272 0.000212
000080.000000 0.1272 0.000212
000090.000000 0.0636 0.000106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Chicago->Denver avg utilization : 0.00019875
Chicago->NewYork TotalBw 1800

000010.000000 0 0
000020.000000 0.2544 0.000141333
000030.000000 0.2544 0.000141333
000040.000000 0.2544 0.000141333
000050.000000 0.2544 0.000141333
000060.000000 0.2544 0.000141333
000070.000000 0.2544 0.000141333
000080.000000 0.2544 0.000141333
000090.000000 0.1272 7.06667e-05
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Chicago->NewYork avg utilization : 0.0001325
Chicago->Kansas TotalBw 1200

000010.000000 0 0
000020.000000 0.1272 0.000106
000030.000000 0.1272 0.000106
000040.000000 0.1272 0.000106
000050.000000 0.1272 0.000106
000060.000000 0.1272 0.000106
000070.000000 0.1272 0.000106
000080.000000 0.1272 0.000106
000090.000000 0.0636 5.3e-05
000100.000000 0 0
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000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Chicago->Kansas avg utilization : 9.9375e-05

avg utilization : 0.000265
----utilization logs end----

-- Chicago node record ends --------------------------------

-- NewYork node record begins ------------------------------

convergence time : 000000.091000
total floods : 193
total wasted floods : 49
avg hops : 0
source failed calls : 0
calls routed successfully : 30
Intermediate hop failed calls : 0
calls confirmed from dest : 0
CRANKBACKS : 0
avg routing time : 000000.000000
pnni data sent(kbytes) : 25.936

---utilization logs start ----

Total core bandwidth : 1800

time used_bw(mbps)
NewYork->Chicago TotalBw 600

000010.000000 0 0
000020.000000 0.2544 0.000424
000030.000000 0.2544 0.000424
000040.000000 0.2544 0.000424
000050.000000 0.2544 0.000424
000060.000000 0.2544 0.000424
000070.000000 0.2544 0.000424
000080.000000 0.2544 0.000424
000090.000000 0.1272 0.000212
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
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000150.000000 0 0

NewYork->Chicago avg utilization : 0.0003975
NewYork->SanDiego TotalBw 1800

000010.000000 0 0
000020.000000 0.1272 7.06667e-05
000030.000000 0.1272 7.06667e-05
000040.000000 0.1272 7.06667e-05
000050.000000 0.1272 7.06667e-05
000060.000000 0.1272 7.06667e-05
000070.000000 0.1272 7.06667e-05
000080.000000 0.1272 7.06667e-05
000090.000000 0.0636 3.53333e-05
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

NewYork->SanDiego avg utilization : 6.625e-05
NewYork->Washington TotalBw 1200

000010.000000 0 0
000020.000000 0.1272 0.000106
000030.000000 0.1272 0.000106
000040.000000 0.1272 0.000106
000050.000000 0.1272 0.000106
000060.000000 0.1272 0.000106
000070.000000 0.1272 0.000106
000080.000000 0.1272 0.000106
000090.000000 0.0636 5.3e-05
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

NewYork->Washington avg utilization : 9.9375e-05

avg utilization : 0.000265
----utilization logs end----

-- NewYork node record ends --------------------------------

-- SanDiego node record begins ------------------------------
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convergence time : 000000.092000
total floods : 192
total wasted floods : 46
avg hops : 0
source failed calls : 0
calls routed successfully : 15
Intermediate hop failed calls : 0
calls confirmed from dest : 0
CRANKBACKS : 0
avg routing time : 000000.000000
pnni data sent(kbytes) : 26.412

---utilization logs start ----

Total core bandwidth : 1800

time used_bw(mbps)
SanDiego->Denver TotalBw 1800

000010.000000 0 0
000020.000000 0 0
000030.000000 0 0
000040.000000 0 0
000050.000000 0 0
000060.000000 0 0
000070.000000 0 0
000080.000000 0 0
000090.000000 0 0
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0
SanDiego->NewYork TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.000212
000030.000000 0.1272 0.000212
000040.000000 0.1272 0.000212
000050.000000 0.1272 0.000212
000060.000000 0.1272 0.000212
000070.000000 0.1272 0.000212
000080.000000 0.1272 0.000212
000090.000000 0.0636 0.000106
000100.000000 0 0
000110.000000 0 0
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000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

SanDiego->NewYork avg utilization : 0.00019875
SanDiego->LosAngeles TotalBw 1200

000010.000000 0 0
000020.000000 0.1272 0.000106
000030.000000 0.1272 0.000106
000040.000000 0.1272 0.000106
000050.000000 0.1272 0.000106
000060.000000 0.1272 0.000106
000070.000000 0.1272 0.000106
000080.000000 0.1272 0.000106
000090.000000 0.0636 5.3e-05
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

SanDiego->LosAngeles avg utilization : 9.9375e-05

avg utilization : 0.0001325
----utilization logs end----

-- SanDiego node record ends --------------------------------

-- Colorado node record begins ------------------------------

convergence time : 000000.097000
total floods : 31
total wasted floods : 19
avg hops : 4
source failed calls : 0
calls routed successfully : 15
Intermediate hop failed calls : 0
calls confirmed from dest : 0
CRANKBACKS : 0
avg routing time : 000000.002538
pnni data sent(kbytes) : 3.372

---utilization logs start ----

Total core bandwidth : 600
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time used_bw(mbps)
Colorado->Denver TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.000212
000030.000000 0.1272 0.000212
000040.000000 0.1272 0.000212
000050.000000 0.1272 0.000212
000060.000000 0.1272 0.000212
000070.000000 0.1272 0.000212
000080.000000 0.1272 0.000212
000090.000000 0.0636 0.000106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Colorado->Denver avg utilization : 0.00019875

avg utilization : 0.00019875
----utilization logs end----
---CallTracing starts----

Call No: Trace by Node Number

1Colorado.Denver.Chicago.NewYork.Washington.

2Colorado.Denver.Chicago.NewYork.Washington.

3Colorado.Denver.Chicago.NewYork.Washington.

4Colorado.Denver.Chicago.NewYork.Washington.

5Colorado.Denver.Chicago.NewYork.Washington.

6Colorado.Denver.Chicago.NewYork.Washington.

7Colorado.Denver.Chicago.NewYork.Washington.

8Colorado.Denver.Chicago.NewYork.Washington.

9Colorado.Denver.Chicago.NewYork.Washington.

10Colorado.Denver.Chicago.NewYork.Washington.
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11Colorado.Denver.Chicago.NewYork.Washington.

12Colorado.Denver.Chicago.NewYork.Washington.

13Colorado.Denver.Chicago.NewYork.Washington.

14Colorado.Denver.Chicago.NewYork.Washington.

15Colorado.Denver.Chicago.NewYork.Washington.

---CallTracing ends----

-- Colorado node record ends --------------------------------

-- Kansas node record begins ------------------------------

convergence time : 000000.103000
total floods : 33
total wasted floods : 21
avg hops : 4
source failed calls : 0
calls routed successfully : 15
Intermediate hop failed calls : 0
calls confirmed from dest : 0
CRANKBACKS : 0
avg routing time : 000000.002903
pnni data sent(kbytes) : 3.468

---utilization logs start ----

Total core bandwidth : 600

time used_bw(mbps)
Kansas->Chicago TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.000212
000030.000000 0.1272 0.000212
000040.000000 0.1272 0.000212
000050.000000 0.1272 0.000212
000060.000000 0.1272 0.000212
000070.000000 0.1272 0.000212
000080.000000 0.1272 0.000212
000090.000000 0.0636 0.000106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
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000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Kansas->Chicago avg utilization : 0.00019875

avg utilization : 0.00019875
----utilization logs end----
---CallTracing starts----

Call No: Trace by Node Number

1Kansas.Chicago.NewYork.SanDiego.LosAngeles.

2Kansas.Chicago.NewYork.SanDiego.LosAngeles.

3Kansas.Chicago.NewYork.SanDiego.LosAngeles.

4Kansas.Chicago.NewYork.SanDiego.LosAngeles.

5Kansas.Chicago.NewYork.SanDiego.LosAngeles.

6Kansas.Chicago.NewYork.SanDiego.LosAngeles.

7Kansas.Chicago.NewYork.SanDiego.LosAngeles.

8Kansas.Chicago.NewYork.SanDiego.LosAngeles.

9Kansas.Chicago.NewYork.SanDiego.LosAngeles.

10Kansas.Chicago.NewYork.SanDiego.LosAngeles.

11Kansas.Chicago.NewYork.SanDiego.LosAngeles.

12Kansas.Chicago.NewYork.SanDiego.LosAngeles.

13Kansas.Chicago.NewYork.SanDiego.LosAngeles.

14Kansas.Chicago.NewYork.SanDiego.LosAngeles.

15Kansas.Chicago.NewYork.SanDiego.LosAngeles.

---CallTracing ends----

-- Kansas node record ends --------------------------------

-- Washington node record begins ------------------------------
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convergence time : 000000.104000
total floods : 31
total wasted floods : 20
avg hops : 0
source failed calls : 0
calls routed successfully : 15
Intermediate hop failed calls : 0
calls confirmed from dest : 0
CRANKBACKS : 0
avg routing time : 000000.000000
pnni data sent(kbytes) : 2.984

---utilization logs start ----

Total core bandwidth : 600

time used_bw(mbps)
Washington->NewYork TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.000212
000030.000000 0.1272 0.000212
000040.000000 0.1272 0.000212
000050.000000 0.1272 0.000212
000060.000000 0.1272 0.000212
000070.000000 0.1272 0.000212
000080.000000 0.1272 0.000212
000090.000000 0.0636 0.000106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Washington->NewYork avg utilization : 0.00019875

avg utilization : 0.00019875
----utilization logs end----

-- Washington node record ends --------------------------------

-- LosAngeles node record begins ------------------------------

convergence time : 000000.105000
total floods : 32
total wasted floods : 21
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avg hops : 0
source failed calls : 0
calls routed successfully : 15
Intermediate hop failed calls : 0
calls confirmed from dest : 0
CRANKBACKS : 0
avg routing time : 000000.000000
pnni data sent(kbytes) : 3.032

---utilization logs start ----

Total core bandwidth : 600

time used_bw(mbps)
LosAngeles->SanDiego TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.000212
000030.000000 0.1272 0.000212
000040.000000 0.1272 0.000212
000050.000000 0.1272 0.000212
000060.000000 0.1272 0.000212
000070.000000 0.1272 0.000212
000080.000000 0.1272 0.000212
000090.000000 0.0636 0.000106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

LosAngeles->SanDiego avg utilization : 0.00019875

avg utilization : 0.00019875
----utilization logs end----

-- LosAngeles node record ends --------------------------------

AVG NODE RECORDS

convergence time low : 000000.090000
convergence time high : 000000.105000
avg hops : 4
total floods : 882
total wastedfloods : 285
pnni bw low : 2.984
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pnni bw high : 26.412
total pnni data(kbytes) : 115.244

### NODE INSTRUMENTATION LOGS END ######
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Host CoS Total_Calls Successful_call(%) Total_BW_Req(mbps) BW_Rejected(mbps)
Host4 CBR 15 100 0.954 0
Host5 CBR 15 100 0.954 0

Host mean_call_set_up_time(msec)
Host4 000.146466
Host5 000.144999
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Switch Conv_Time T_Flood T_W_Flood Avg_Hops Calls_Requested Src_Fail
Denver 000.900000 184 54 0 15 0
Chicago 000.910000 186 55 0 30 0
NewYork 000.910000 193 49 0 30 0
SanDiego 000.920000 192 46 0 15 0
Colorado 000.970000 31 19 4 15 0
Kansas 000.103000 33 21 4 15 0
Washington 000.104000 31 20 0 15 0
LosAngeles 000.105000 32 21 0 15 0

Switch Calls_Routed Inter_Fail Crankbacks Alt.Routed Calls_Confirmed
Denver 15 0 0 0 0
Chicago 30 0 0 0 0
NewYork 30 0 0 0 0
SanDiego 15 0 0 0 0
Colorado 15 0 0 0 0
Kansas 15 0 0 0 0
Washington 15 0 0 0 0
LosAngeles 15 0 0 0 0

Switch Avg_Routing_Time PNNI_data_sent Avg_ Utilization
Denver 000.000000 24.664 0.01325
Chicago 000.000000 25.376 0.0265
NewYork 000.000000 25.936 0.0265
SanDiego 000.000000 26.412 0.01325
Colorado 000.253800 3.372 0.019875
Kansas 000.290300 3.468 0.019875
Washington 000.000000 2.984 0.019875
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LosAngeles 000.000000 3.032 0.019875
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Link Total Peak Utilization Avg_Utilization(%)

Denver->Chicago 1200 0.1272 9.9375e-05

Denver->SanDiego 1800 0 0

Denver->Colorado 600 0.1272 0.00019875

Chicago->Denver 600 0.1272 0.00019875

Chicago->NewYork 1800 0.2544 0.0001325

Chicago->Kansas 1200 0.1272 9.9375e-05

NewYork->Chicago 600 0.2544 0.0003975

NewYork->SanDiego 1800 0.1272 6.625e-05

NewYork->Washington 1200 0.1272 9.9375e-05

SanDiego->Denver 1800 0 0

SanDiego->NewYork 600 0.1272 0.00019875
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SanDiego->LosAngeles 1200 0.1272 9.9375e-05

Colorado->Denver 600 0.1272 0.00019875

Kansas->Chicago 600 0.1272 0.00019875

Washington->NewYork 600 0.1272 0.00019875

LosAngeles->SanDiego 600 0.1272 0.00019875
¥?øfCp�!	
	Ñþ	ô��!�cõ��Mõ����^ô���ð�ñ
	Qõ�ø �^ó(þ��(ó(þ����^û�þ���ñQû%��C��!	�	Qþ	ô��!�cõoñQû����^ô�����þ	ñ
�^ûAñQû%���^ô ����þ	ñ
�^û

---CallTracing starts----

Calls from Node Colorado

Call No: Trace by Node Number

1 Colorado.Denver.Chicago.NewYork.Washington.

2 Colorado.Denver.Chicago.NewYork.Washington.

3 Colorado.Denver.Chicago.NewYork.Washington.

4 Colorado.Denver.Chicago.NewYork.Washington.

5 Colorado.Denver.Chicago.NewYork.Washington.

6 Colorado.Denver.Chicago.NewYork.Washington.

7 Colorado.Denver.Chicago.NewYork.Washington.

8 Colorado.Denver.Chicago.NewYork.Washington.

9 Colorado.Denver.Chicago.NewYork.Washington.

10 Colorado.Denver.Chicago.NewYork.Washington.

11 Colorado.Denver.Chicago.NewYork.Washington.

12 Colorado.Denver.Chicago.NewYork.Washington.

13 Colorado.Denver.Chicago.NewYork.Washington.

14 Colorado.Denver.Chicago.NewYork.Washington.

15 Colorado.Denver.Chicago.NewYork.Washington.

Calls from Node Kansas
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Call No: Trace by Node Number

1 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

2 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

3 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

4 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

5 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

6 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

7 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

8 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

9 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

10 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

11 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

12 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

13 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

14 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

15 Kansas.Chicago.NewYork.SanDiego.LosAngeles.

---CallTracing ends----
u?øMÿxõ�þ�)"�^ô�$.�Mõ����^ô/��ð�ñ
	Ñõ^ø �^ó(þ��(ó(þ8���^ûCþ���ñQû��Mÿ
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***** CALL SETUP LOGS START ******

-- Detailed Host4 host record begins ---------------------------
---

calltype bw(kbps) starttime stoptime setuptime result cause
CBR 63.6 00:00:10.000 00:00:10.250 000.250000 setup
CBR 63.6 00:00:15.000 00:00:15.136 000.136000 setup
CBR 63.6 00:00:20.000 00:00:20.139 000.139000 setup
CBR 63.6 00:00:25.000 00:00:25.136 000.136000 setup
CBR 63.6 00:00:30.000 00:00:30.139 000.139000 setup
CBR 63.6 00:00:35.000 00:00:35.136 000.136000 setup
CBR 63.6 00:00:40.000 00:00:40.139 000.139000 setup
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CBR 63.6 00:00:45.000 00:00:45.136 000.136000 setup
CBR 63.6 00:00:50.000 00:00:50.139 000.139000 setup
CBR 63.6 00:00:55.000 00:00:55.136 000.136000 setup
CBR 63.6 00:01:00.000 00:01:00.139 000.139000 setup
CBR 63.6 00:01:05.000 00:01:05.136 000.136000 setup
CBR 63.6 00:01:10.000 00:01:10.139 000.139000 setup
CBR 63.6 00:01:15.000 00:01:15.136 000.136000 setup
CBR 63.6 00:01:20.000 00:01:20.139 000.139000 setup

-- Host4 host record ends ----------------------------

-- Detailed Host5 host record begins ---------------------------
---

calltype bw(kbps) starttime stoptime setuptime result cause
CBR 63.6 00:00:10.000 00:00:10.272 000.272000 setup
CBR 63.6 00:00:15.000 00:00:15.136 000.136000 setup
CBR 63.6 00:00:20.000 00:00:20.139 000.139000 setup
CBR 63.6 00:00:25.000 00:00:25.136 000.136000 setup
CBR 63.6 00:00:30.000 00:00:30.139 000.139000 setup
CBR 63.6 00:00:35.000 00:00:35.136 000.136000 setup
CBR 63.6 00:00:40.000 00:00:40.139 000.139000 setup
CBR 63.6 00:00:45.000 00:00:45.136 000.136000 setup
CBR 63.6 00:00:50.000 00:00:50.139 000.139000 setup
CBR 63.6 00:00:55.000 00:00:55.136 000.136000 setup
CBR 63.6 00:01:00.000 00:01:00.139 000.139000 setup
CBR 63.6 00:01:05.000 00:01:05.136 000.136000 setup
CBR 63.6 00:01:10.000 00:01:10.139 000.139000 setup
CBR 63.6 00:01:15.000 00:01:15.136 000.136000 setup
CBR 63.6 00:01:20.000 00:01:20.139 000.139000 setup

-- Host5 host record ends ----------------------------

AVG RESULTS OF ALL CALLS
total cbr calls : 30
% successfull cbr calls : 100
total cbrbw request(mb) : 1.908
cbrbwrej(mb) : 0
mean callsetup time : 000.145733

***** CALL SETUP LOGS END **********

##### NODE INSTRUMENTATION LOGS START #######

AVG NODE RECORDS

convergence time low : 000000.090000
convergence time high : 000000.105000
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avg hops : 4
total floods : 882
total wastedfloods : 285
pnni bw low : 2.984
pnni bw high : 26.412
total pnni data(kbytes) : 115.244

### NODE INSTRUMENTATION LOGS END ######
;?øfª0õoþ���ñ
	Ñõ���¨�ñQû�$.�Mõ����^ô/��ð�ñ
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�^û

-- Denver node record begins ------------------------------

---Detailed utilization logs start ----

Total core bandwidth : 1800

time used_bw(mbps) % of total

Denver->Chicago TotalBw 1200

000010.000000 0 0
000020.000000 0.1272 0.0106
000030.000000 0.1272 0.0106
000040.000000 0.1272 0.0106
000050.000000 0.1272 0.0106
000060.000000 0.1272 0.0106
000070.000000 0.1272 0.0106
000080.000000 0.1272 0.0106
000090.000000 0.0636 0.0053
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Denver->Chicago avg utilization : 9.9375e-05

Denver->SanDiego TotalBw 1800

000010.000000 0 0
000020.000000 0 0
000030.000000 0 0
000040.000000 0 0
000050.000000 0 0
000060.000000 0 0
000070.000000 0 0
000080.000000 0 0
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000090.000000 0 0
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Denver->Colorado TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.0212
000030.000000 0.1272 0.0212
000040.000000 0.1272 0.0212
000050.000000 0.1272 0.0212
000060.000000 0.1272 0.0212
000070.000000 0.1272 0.0212
000080.000000 0.1272 0.0212
000090.000000 0.0636 0.0106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Denver->Colorado avg utilization : 0.00019875

----utilization logs end----

-- Denver node record ends --------------------------------

-- Chicago node record begins ------------------------------

---Detailed utilization logs start ----

Total core bandwidth : 1800

time used_bw(mbps) % of total

Chicago->Denver TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.0212
000030.000000 0.1272 0.0212
000040.000000 0.1272 0.0212
000050.000000 0.1272 0.0212
000060.000000 0.1272 0.0212
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000070.000000 0.1272 0.0212
000080.000000 0.1272 0.0212
000090.000000 0.0636 0.0106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Chicago->Denver avg utilization : 0.00019875

Chicago->NewYork TotalBw 1800

000010.000000 0 0
000020.000000 0.2544 0.0141333
000030.000000 0.2544 0.0141333
000040.000000 0.2544 0.0141333
000050.000000 0.2544 0.0141333
000060.000000 0.2544 0.0141333
000070.000000 0.2544 0.0141333
000080.000000 0.2544 0.0141333
000090.000000 0.1272 0.00706667
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Chicago->NewYork avg utilization : 0.0001325

Chicago->Kansas TotalBw 1200

000010.000000 0 0
000020.000000 0.1272 0.0106
000030.000000 0.1272 0.0106
000040.000000 0.1272 0.0106
000050.000000 0.1272 0.0106
000060.000000 0.1272 0.0106
000070.000000 0.1272 0.0106
000080.000000 0.1272 0.0106
000090.000000 0.0636 0.0053
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
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000150.000000 0 0

Chicago->Kansas avg utilization : 9.9375e-05

----utilization logs end----

-- Chicago node record ends --------------------------------

-- NewYork node record begins ------------------------------

---Detailed utilization logs start ----

Total core bandwidth : 1800

time used_bw(mbps) % of total

NewYork->Chicago TotalBw 600

000010.000000 0 0
000020.000000 0.2544 0.0424
000030.000000 0.2544 0.0424
000040.000000 0.2544 0.0424
000050.000000 0.2544 0.0424
000060.000000 0.2544 0.0424
000070.000000 0.2544 0.0424
000080.000000 0.2544 0.0424
000090.000000 0.1272 0.0212
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

NewYork->Chicago avg utilization : 0.0003975

NewYork->SanDiego TotalBw 1800

000010.000000 0 0
000020.000000 0.1272 0.00706667
000030.000000 0.1272 0.00706667
000040.000000 0.1272 0.00706667
000050.000000 0.1272 0.00706667
000060.000000 0.1272 0.00706667
000070.000000 0.1272 0.00706667
000080.000000 0.1272 0.00706667
000090.000000 0.0636 0.00353333
000100.000000 0 0
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000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

NewYork->SanDiego avg utilization : 6.625e-05

NewYork->Washington TotalBw 1200

000010.000000 0 0
000020.000000 0.1272 0.0106
000030.000000 0.1272 0.0106
000040.000000 0.1272 0.0106
000050.000000 0.1272 0.0106
000060.000000 0.1272 0.0106
000070.000000 0.1272 0.0106
000080.000000 0.1272 0.0106
000090.000000 0.0636 0.0053
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

NewYork->Washington avg utilization : 9.9375e-05

----utilization logs end----

-- NewYork node record ends --------------------------------

-- SanDiego node record begins ------------------------------

---Detailed utilization logs start ----

Total core bandwidth : 1800

time used_bw(mbps) % of total

SanDiego->Denver TotalBw 1800

000010.000000 0 0
000020.000000 0 0
000030.000000 0 0
000040.000000 0 0
000050.000000 0 0
000060.000000 0 0
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000070.000000 0 0
000080.000000 0 0
000090.000000 0 0
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

SanDiego->NewYork TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.0212
000030.000000 0.1272 0.0212
000040.000000 0.1272 0.0212
000050.000000 0.1272 0.0212
000060.000000 0.1272 0.0212
000070.000000 0.1272 0.0212
000080.000000 0.1272 0.0212
000090.000000 0.0636 0.0106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

SanDiego->NewYork avg utilization : 0.00019875

SanDiego->LosAngeles TotalBw 1200

000010.000000 0 0
000020.000000 0.1272 0.0106
000030.000000 0.1272 0.0106
000040.000000 0.1272 0.0106
000050.000000 0.1272 0.0106
000060.000000 0.1272 0.0106
000070.000000 0.1272 0.0106
000080.000000 0.1272 0.0106
000090.000000 0.0636 0.0053
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0
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SanDiego->LosAngeles avg utilization : 9.9375e-05

----utilization logs end----

-- SanDiego node record ends --------------------------------

-- Colorado node record begins ------------------------------

---Detailed utilization logs start ----

Total core bandwidth : 600

time used_bw(mbps) % of total

Colorado->Denver TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.0212
000030.000000 0.1272 0.0212
000040.000000 0.1272 0.0212
000050.000000 0.1272 0.0212
000060.000000 0.1272 0.0212
000070.000000 0.1272 0.0212
000080.000000 0.1272 0.0212
000090.000000 0.0636 0.0106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Colorado->Denver avg utilization : 0.00019875

----utilization logs end----

-- Colorado node record ends --------------------------------

-- Kansas node record begins ------------------------------

---Detailed utilization logs start ----

Total core bandwidth : 600

time used_bw(mbps) % of total

Kansas->Chicago TotalBw 600
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000010.000000 0 0
000020.000000 0.1272 0.0212
000030.000000 0.1272 0.0212
000040.000000 0.1272 0.0212
000050.000000 0.1272 0.0212
000060.000000 0.1272 0.0212
000070.000000 0.1272 0.0212
000080.000000 0.1272 0.0212
000090.000000 0.0636 0.0106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

Kansas->Chicago avg utilization : 0.00019875

----utilization logs end----

-- Kansas node record ends --------------------------------

-- Washington node record begins ------------------------------

---Detailed utilization logs start ----

Total core bandwidth : 600

time used_bw(mbps) % of total

Washington->NewYork TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.0212
000030.000000 0.1272 0.0212
000040.000000 0.1272 0.0212
000050.000000 0.1272 0.0212
000060.000000 0.1272 0.0212
000070.000000 0.1272 0.0212
000080.000000 0.1272 0.0212
000090.000000 0.0636 0.0106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0
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Washington->NewYork avg utilization : 0.00019875

----utilization logs end----

-- Washington node record ends --------------------------------

-- LosAngeles node record begins ------------------------------

---Detailed utilization logs start ----

Total core bandwidth : 600

time used_bw(mbps) % of total

LosAngeles->SanDiego TotalBw 600

000010.000000 0 0
000020.000000 0.1272 0.0212
000030.000000 0.1272 0.0212
000040.000000 0.1272 0.0212
000050.000000 0.1272 0.0212
000060.000000 0.1272 0.0212
000070.000000 0.1272 0.0212
000080.000000 0.1272 0.0212
000090.000000 0.0636 0.0106
000100.000000 0 0
000110.000000 0 0
000120.000000 0 0
000130.000000 0 0
000140.000000 0 0
000150.000000 0 0

LosAngeles->SanDiego avg utilization : 0.00019875

----utilization logs end----

-- LosAngeles node record ends --------------------------------
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<CHAR> ::= a | b | c | d | e | f | g | h | i | j | k | l | m |
n | o | p | q | r | s | t | u | v | w | x | y | z

<DIGIT> ::= 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9
<INT> ::= <DIGIT>+
<REAL> ::= <INT>*.<INT>
<STRING> ::= < <CHAR> | <INT> >*
<EMPTY> ::= NULL
<ENTITYNAME> ::= <STRING>
<ARROW> ::= ->

/* * * * * * * * * * * * * * * * * *
* Start of a script *
* * * * * * * * * * * * * * * * * */

<program> ::= <EMPTY> | <itemList> ’;’ <schedule>

<itemList> ::= <itemList> ’;’ <item>
| <item>

/* * * * * * * * * * * * * * * * * *
* Start of Schedule Options *
* * * * * * * * * * * * * * * * * */

<schedule> ::= schedule ’{’ <duration> ’}’ ’;’
| schedule ’{’ <duration> ’,’ <eventList> ’}’ ’;’

<duration> ::= duration ’=’ <INT>

<eventList> ::= <eventList> ’,’ <event>
| <event>

<event> ::= <failureOption>
| <recoveryOption>
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<failureOption> ::= <nodefailOption>
| <portfailOption>
| <linkfailOption>

<recoveryOption> ::= <EMPTY>

<nodefailOption> ::= nodefail <ENTITYNAME>

<portfailOption> ::= portfail <ENTITYNAME> <ENTITYNAME>

<linkfailOption> ::= linkfail <ENTITYNAME> <ENTITYNAME>

/* * * * * * * * * * * * * * * * * *
* Start of Item Options *
* * * * * * * * * * * * * * * * * */

<item> ::= <parameterblock>
| <node>
| <host>
| <port>
| <load>
| <physicalhosts>
| <connection>

<parameterblock> ::= parameter_block node <ENTITYNAME>
’{’ <genericNodeOptions> ’}’

| parameter_block host <ENTITYNAME>
’{’ <genericHostOptions> ’}’

<node> ::= node <ENTITYNAME> ’{’ <nodeOptions> ’}’

<host> ::= host <ENTITYNAME> ’{’ <hostOptions> ’}’

<port> ::= port genericport ’{’ <portOptions> ’}’

<load> ::= load <ENTITYNAME> ’{’ <loadOptions> ’}’

<physicalhosts> ::= <PHYSICAL_HOSTS> ’=’ hostpool ’(’ <machineOptions> ’)’

<connection> ::= connection <ENTITYNAME> <ARROW> <ENTITYNAME>
’{’ <connectionOptions> ’}’

| connection <ENTITYNAME> <ARROW <ENTITYNAME>

/* * * * * * * * * * * * * * * * * *
* Start of Generic Node Options *
* * * * * * * * * * * * * * * * * */
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<genericNodeOptions> ::= <genericNodeOptions> , <genericNodeOption>
| <genericNodeOption>

<genericNodeOption> ::= <ctrlOption>
| <calltraceOption>
| <fabricOption>
| <linkOption>
| <routingOption>
| <floodingSignificantOption>
| <floodingThresholdOption>
| <propconstantOption>
| <defaultFloodingPeriodOption>
| <defaultFloodingfactorOption>
| <acacPolicyOption>
| <numportsOption>
| <utillogPeriodOption>
| <crankbackRetriesOption>
| <queueSizeOption>
| <helloTimeOption>
| <helloInactivityOption>
| <summaryTimerOption>
| <ptspTimerOption>
| <ackTimerOption>
| <requesTimerOption>
| <convergenceOption>
| <ProcessTimeOption>
| <searchModeOption>

<nodeOptions> ::= <nodeOptions> ’,’ <nodeOption>
| <nodeOption>

<nodeOption> ::= <nodeblockOption>
| <searchModeOption>
| <levelOption>
| <peergroupidOption>
| <addressOption>
| <idOption>
| <calltraceOption>
| <fabricOption>
| <routingOption>
| <floodingSignificantOption>
| <floodingThresholdOption>
| <propconstantOption>
| <defaultFloodingPeriodOption>
| <defaultFloodingfactorOption>
| <acacPolicyOption>
| <numportsOption>
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| <utillogPeriodOption>
| <crankbackRetriesOption>
| <queueSizeOption>
| <helloTimeOption>
| <helloInactivityOption>
| <summaryTimerOption>
| <ptspTimerOption>
| <ackTimerOption>
| <requesTimerOption>
| <nodeWorkstationOption>
| <fabricvciOption>
| <ProcessTimeOption>

<nodeblockOption> ::= parameter_block <ENTITYNAME>

<searchModeOption> ::= search_mode ’=’ dijkstra
| search_mode ’=’ dfs_walk

<levelOption> ::= level ’=’ <INT>

<peergroupidOption> ::= peergroupid ’=’ <INT>

<addressOption> ::= address ’=’ <ATMADDRESS>

<idOption> ::= id ’=’ <INT>

<ATMADDRESS> ::= ’0x’<STRING>*

<calltraceOption> ::= calltrace ’=’ true
| calltrace ’=’ true

<ctrlOption> ::= ctrl = true
| ctrl = false

<fabricOption> ::= fabric = generic
| fabric = plaid
| fabric = ku

<linkOption> ::= link = tcp
| link = atm_svc
| link = atm_pvc
| link = pass_thru

<routingOption> ::= routing_policy = min_hop
| routing_policy = max_bw
| routing_policy = min_delay
| routing_policy = min_bw
| routing_policy = min_adw
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| routing_policy = shortest_widest
| routing_policy = widest_shortest
| routing_policy = widest_min_hop
| routing_policy = min_hop_widest
| routing_policy = min_adw_widest
| routing_policy = min_adw_shortest
| routing_policy = shortest_min_adw
| routing_policy = min_adw_widest_shortest
| routing_policy = widest_shortest_min_hop
| routing_policy = shortest_widest_min_hop
| routing_policy = max_bw_dfswalk
| routing_policy = min_hop_dfswalk
| routing_policy = min_time_dfswalk

<floodingSignificanceOption> ::= flooding_significance = explicit_threshold
| flooding_significance = dynamic_threshold

<floodingThresholdOption> ::= flooding_threshold = <INT>

<propconstantOption> ::= prop_constant = <INT>

<defaultFloodingPeriodOption> ::= default_flooding_period = <INT>

<defaultFloodingFactorOption> ::= default_flooding_factor = <INT>

<acacPolicyOption> ::= acac_policy = load_balancing
| acac_policy = call_packing

<numportsOption> ::= numports = <INT>

<utillogPeriodOption> ::= utiln_log_period = <INT>

<crankbackRetriesOption> ::= crankback_retries = <INT>

<durationOption> ::= duration = <INT>

<queueSizeOption> ::= queuesize = <INT>

<helloTimerOption> ::= hello_timer = <INT>

<helloInactivityOption> ::= hello_inactivity_factor = <INT>

<summaryTimerOption> ::= summary_timer = <INT>

<ptspTimerOption> ::= ptsp_timer = <INT>

<ackTimerOption> ::= ack_timer = <INT>
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<requestTimerOption> ::= request_timer = <INT>

<edgeNodesOption> ::= edge_nodes = <INT>

<coresNodeOption> ::= core_nodes = <INT>

<convergenceOption> ::= convergence = <INT>

<ProcessTimeOption> ::= process_time = <REAL>

<nodeWorkstationOption> ::= workstation = <ENTITYNAME>

<fabricvciOption> ::= fabric_vci = <INT>

/* * * * * * * * * * * * * * * * * *
* Start of Host Parameter Options *
* * * * * * * * * * * * * * * * * */

<genericHostOptions> ::= <genericHostOptions> ’,’ <genericHostOption>
| <genericHostOption>

<genericHostOption> ::= <callsOption>
| <hostCtrlOption>
| <hostDurationOption>
| <hostqueueSizeOption>
| <hostProcessOption>
| <hostLinkOption>
| <callTypeOption>
| <arrivalDistributionOption>
| <durationDistributionOption>
| <destinationOption>
| <sourceTypeOption>
| <arrivalPeriodOption>
| <arrivalLowOption>
| <arrivalHighOption>
| <arrivalMeanOption>
| <durationPeriodOption>
| <dutationLowOption>
| <durationHighOption>
| <durationMeanOption>
| <numDestinationsOption>
| <destinationsOption>
| <numSourcesOption>
| <multipleSourceMBSOption>
| <multipleSourceSCROption>
| <multipleSourcePCROption>
| <multipleSourceBWOption>
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| <multipleSourceCTDOption>
| <multipleSourceCLROption>
| <multipleSourceCDVOption>
| <multipleSourcePercentOption>
| <multipleSourceDurationTypeOption>
| <multipleSourceDurationPeriodOption>
| <multipleSourceDurationLowOption>
| <multipleSourceDurationHighOption>
| <multipleSourceDurationMeanOption>
| <hostSCROption>
| <hostPCROption>
| <hostMBSOption>
| <hostBWOption>
| <hostCTDOption>
| <hostCLROption>
| <hostCDVOption>

<hostOptions> ::= <hostOptions> ’,’ <hostOption>
| <hostOption>

<hostOption> ::= <hostblockOption>
| <hostaddressOption>
| <hostidOption>
| <hostWorkstationOption>
| <hostqueueSizeOption>
| <sourceTypeOption>
| <numSourcesOption>
| <multipleSourceMBSOption>
| <multipleSourceSCROption>
| <multipleSourcePCROption>
| <multipleSourceBWOption>
| <multipleSourceCTDOption>
| <multipleSourceCLROption>
| <multipleSourceCDVOption>
| <multipleSourcePercentOption>
| <multipleSourceDurationTypeOption>
| <multipleSourceDurationPeriodOption>
| <multipleSourceDurationLowOption>
| <multipleSourceDurationHighOption>
| <multipleSourceDurationMeanOption>

<hostblockOption> ::= parameter_block <ENTITYNAME>

<hostaddressOption> ::= <ADDRESS> ’=’ <ATMADDRESS>
<hostidOption> ::= <SWITCHID> ’=’ <INT>
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<hostWorkstationOption> ::= workstation = <SERVERADDR>

<hostCtrlOption> ::= ctrl = true
| ctrl = false

<hostDurationOption> ::= duration = <INT>

<hostqueueSizeOption> ::= queuesize = <INT>

<hostProcessOption> ::= host_process_time = <REAL>
| host_process_time = <INT>

<hostLinkOption> ::= link = tcp
| link = atm_svc
| link = atm_pvc
| link = pass_thru

<destinationOption> ::= destination = fixed
| destination = range
| destination = explicit

<sourceTypeOption> ::= sourcetype = single
| sourcetype = multiple

<numDestinationsOption> ::= numdestinations = <INT>

<destinationsOption> ::= destinations ’=’ ’[’ <stringlist> ’]’
| destinations ’=’ uniform_any

<stringlist> ::= <stringlist> <ENTITYNAME>
| <ENTITYNAME>

<integerList> ::= <INT> <INT>*

<numSourcesOption> ::= numsources = <INT>

<multipleSourceDurationTypeOption> ::= distribution<INT> = poisson
| distribution<INT> = fixed
| distribution<INT> = uniform

<multipleSourceBWOption> ::= bw<INT> = <INT>

<multipleSourceCTDOption> ::= ctd<INT> = <INT>

<multipleSourceCDVOption> ::= cdv<INT> = <INT>
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<multipleSourceCLROption> ::= clr<INT> = <INT>

<multiplePercentOption> ::= share<INT> = <INT>

<multipleSourceDurationPeriodOption> ::= duration_period<INT> = <INT>

<multipleSourceDurationLowOption> ::= duration_low<INT> = <INT>

<multipleSourceDurationHighOption> ::= duration_high<INT> = <INT>

<multipleSourceDurationMeanOption> ::= duration_mean<INT> = <INT>

<hostBWOption> ::= <BANDWIDTH> = <INT>
<BANDWIDTH> ::= bw | bandwidth

<hostCTDOption> ::= ctd = <INT>

<hostCDVOption> ::= cdv = <INT>

<hostCLROption> ::= clr = <INT>

<port> ::= port = genericport (<portOption> <, <portOption>>*)

<portOption> ::= <bwOption>
| <delayOption>
| <cdvOption>
| <clrOption>
| <adweightOption>

<bwOption> ::= <BANDWIDTH> = OC3
| <BANDWIDTH> = DS3
| <BANDWIDTH> = OC12
| <BANDWIDTH> = T1
| <BANDWIDTH> = DS1
| <BANDWIDTH> = <INT>

<delayOption> ::= delay = <INT>

<cdvOption> ::= cdv = <INT>

<clrOption> ::= clr = <INT>

<adweightOption> ::= as_weight = <INT>

/* * * * * * * * * * * * * * * * * *
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* Start of Load Parameter *
* * * * * * * * * * * * * * * * * */

<loadOptions> ::= <loadOptions> ’,’ <loadOption>
| <loadOption>

<loadOption> ::= <callsOption>
| <callTypeOption>
| <arrivalDistributionOption>
| <durationDistributionOption>
| <arrivalPeriodOption>
| <arrivalLowOption>
| <arrivalHighOption>
| <arrivalMeanOption>
| <durationPeriodOption>
| <durationLowOption>
| <durationHighOption>
| <durationMeanOption>
| <hostMBSOption>
| <hostSCROption>
| <hostPCROption>
| <hostCallBWDistOption>
| <hostCTDOption>
| <hostCLROption>
| <hostCDVOption>
| <destinationOption>
| <numDestinationsOption>
| <destinationsOption>
| <destn_probOption>

<callsOption> ::= calls = <INT>
| calls = unspecified

<callTypeOption> ::= calltype = cbr
| calltype = rtvbr
| calltype = vbr
| calltype = abr
| calltype = ubr

<arrivalDistributionOption> ::= arrival_distribution = periodic
| arrival_distribution = poisson
| arrival_distribution = bursty
| arrival_distribution = explicit
| arrival_distribution = tear_down
| arrival_distribution = uniform

<durationDistributionOption> ::= duration_distribution = periodic
| duration_distribution = poisson
| duration_distribution = uniform
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<arrivalPeriodOption> ::= arrival_period = <REAL>
| arrival_period = <INT>

<arrivalLowOption> ::= arrival_low = <REAL>
| arrival_low = <INT>

<arrivalHighOption> ::= arrival_high = <REAL>
| arrival_high = <INT>

<arrivalMeanOption> ::= arrival_mean = <REAL>
| arrival_mean = <INT>

<durationPeriodOption> ::= duration_period = <INT>

<durationLowOption> ::= duration_low = <INT>

<durationHighOption> ::= duration_high = <INT>

<durationMeanOption> ::= duration_mean = <INT>

<hostMBSOption> ::= mbs ’=’ <INT>

<hostSCROption> ::= scr ’=’ <INT>

<hostPCROption> ::= pcr ’=’ <INT>

<hostCallBWDistOption> ::= call_bw ’=’ ’[’ poisson <INT> ’]’
| call_bw ’=’ ’[’ uniform <INT> <INT> ’]’
| call_bw ’=’ ’[’ fixed <INT> ’]’

<destn_probOption> ::= destn_prob ’=’ ’[’ <realList> ’]’

<realList> ::= <realList> <REAL>
| <REAL>

/* * * * * * * * * * * * * * * * * *
* Start of Machine Options *
* * * * * * * * * * * * * * * * * */

<machineOptions> ::= <machineOptions> ’,’ <machineOption>
| <machineOption>

<machineOption> ::= <ENTITYNAME>

/* * * * * * * * * * * * * * * * * *
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* Start of Connection Options *
* * * * * * * * * * * * * * * * * */

<connectionOptions> ::= <connectionOptions> ’,’ <connectionOption>
| <connectionOption>

<connectionOption> ::= <portOption>
| <numConnectionsOption>
| <leftvciOption>
| <rightvciOption>
| <leftportOption>
| <rightportOption>
| <serverOption>

<numConnectionsOption> ::= numconnections = <INT>

<leftvciOption> ::= leftvci = <INT>

<rightvciOption> ::= rightvci = <INT>

<leftportOption> ::= leftport = <INT>

<rightportOption> ::= rightport = <INT>

<serverOption> ::= server = <ENTITYNAME>
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