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3−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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3−station playthrough ring

c=.6; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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3−station playthrough ring

c=.6; E[M]=100; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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10−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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10−station playthrough ring

* simulated result for Weibull interarr. and geom. msg. length

c=.6; E[M]=1000

. simulated result for exp. interarr. and geom. msg. length

E[M]=1000
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10−station playthrough ring

c=.6; E[M]=100; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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20−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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20−station playthrough ring

c=.6; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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20−station playthrough ring

c=.6; E[M]=100; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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30−station playthrough ring

c=.6; E[M]=10000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths

)+��oW[T��� ��i � ��#39:�w��!.kn�Q�����"oW�/s��"������!To�����kn� ��#� �$}\��i*� �x�����QdC���W�"d � ������6�h�W�
L��Q��f1[T���$��!Z� �Q���"������}��"�r� ��kn�Q�zs���� RCPS�"���"kn��� ��� � � b�� cq�"!TdC�|��Pr�W!T�Q!Z���]�"�<��!O���Q���"������}��"�
� ��kl���Qi � � �"bq�7���������W!x^T����klPT���|�e@*2<�+E���%'�-/F�HG%p����!ToT^T[T!1���h�W��k �"!1d:�7`�knkn��� ����_
� ����vn_�� F��\�!�|^m��!TdXoW�Q�Wkn��������_w�"����`ndT���7� ����fT[1���QdXkn�Q�����"oW�G����!To"��RT�s���� RXkn�w�"!
������$� � bWb"bWb�_�RS�"���"_����Q����i

)+��oW[T��� ��i � � ��RT�~s���� RT�G����k�[T����� ��dX�w}W�Q���"oW�Gs���� ��!1oq����kn���W!:�"!"� � �Wb�5u������� ���"!

����!ToT^\s���� R � bWbWbWbV_�RT�"� �"_|� �����kn�w�"!ekn�Q��� �"oW�/���Q!To�� RT��i��RT�G�w}W�Q���"oW�/s��"������!ToV����kn�	�h�"�

@32<�+E/��%'��-GF'HI%p[T!1dT�Q��L ����fT[1���xkn�Q��� �"o"�I��!Z� �Q���"������}��"�r� ��kn�Q����!Td:o"�Q�Wkn��������_Q�"���t`

dT����� ����fT[�� �QdXkn�Q��� �"oW�G���Q!To"��RT�����RT��oWRT����� RS�"!e��RT�I�~}"�Q���"oW�Gs��"�t� ��!To�� ��kl��[1!TdT�Q�

�|��Pr�W!T��!O���]�"�<kn�Q��� �"o"�I��!Z� �Q���"������}��"�r� ��kn�Q����!TdXoW�Q�Wkn��������_w�"����`ndT���7� ����fT[1���QdXkn�Q�����"oW�

����!To"��RT�Qi*�1��� [T����� ���W!X��!Xfg��� RX_w�"���Q�	������w�"_�RT��dm�"P1PT���w����kl��� ����`���������#��� � � ��� �Ti

�Wa



0 0.5 1 1.5
−1

0

1

2

3

4

5

6

7

8

9
Simulations of Mean Waiting Time vs Offered Load

Load lambdaE[M]

E
[W

] i
n 

(lo
g1

0 
sc

al
e)

30−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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30−station playthrough ring

c=.6; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths

)+��oW[T��� ��i � �\#39:�w��!.kn�Q�����"oW�/s��"������!To�����kn� ��#� �$}\��i*� �x�����QdC���W�"d � ������6�h�W�
L��Q��f1[T���$��!Z� �Q���"������}��"�r� ��kn�Q�zs���� RCPS�"���"kn��� ��� � � b�� cq�"!TdC�|��Pr�W!T�Q!Z���]�"�<��!O���Q���"������}��"�
� ��kl���Qi � � �"bq�7���������W!x^T����klPT���|�e@*2<�+E���%'�-/F�HG%p����!ToT^T[T!1���h�W��k �"!1d:�7`�knkn��� ����_
� ����vn_�� F��\�!�|^m��!TdXoW�Q�Wkn��������_w�"����`ndT���7� ����fT[1���QdXkn�Q�����"oW�G����!To"��RT�s���� RXkn�w�"!
������$� � bWb"b�_�RS�"� ��_�� ������i

)+��oW[T��� ��i � � ��RT�~s���� RT�G����k�[T����� ��dX�w}W�Q���"oW�Gs���� ��!1oq����kn���W!:�"!"� � �Wb�5u������� ���"!

����!ToT^1s��t� R � bWb"b�_�RS�"� ��_�� �����	kl�Q�"!Xkl�������"oW�G����!To"� R1�Qi3�RT�I�w}W�Q���"oW�Gs������ ��!To�� ��kl�B�h�W�

@32<�+E/��%'��-GF'HI%p[T!1dT�Q��L ����fT[1���xkn�Q��� �"o"�I��!Z� �Q���"������}��"�r� ��kn�Q����!Td:o"�Q�Wkn��������_Q�"���t`

dT����� ����fT[�� �QdXkn�Q��� �"oW�G���Q!To"��RT�����RT��oWRT����� RS�"!e��RT�I�~}"�Q���"oW�Gs��"�t� ��!To�� ��kl��[1!TdT�Q�

�|��Pr�W!T��!O���]�"�<kn�Q��� �"o"�I��!Z� �Q���"������}��"�r� ��kn�Q����!TdXoW�Q�Wkn��������_w�"����`ndT���7� ����fT[1���QdXkn�Q�����"oW�

����!To"��RT�Qi*�1��� [T����� ���W!X��!Xfg��� RX_w�"���Q�	������w�"_�RT��dm�"P1PT���w����kl��� ����`���������#��� � � ���"c1i

���



0 0.5 1 1.5
−1

0

1

2

3

4

5

6

7

8

9
Simulations of Mean Waiting Time vs Offered Load

Load lambdaE[M]

E
[W

] i
n 

(lo
g1

0 
sc

al
e)

50−station playthrough ring

c=.6; E[M]=10000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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50−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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50−station playthrough ring

c=.6; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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3−station playthrough ring

c=.4; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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c=.4; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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3−station playthrough ring

c=.4; E[M]=100; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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10−station playthrough ring

c=.4; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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10−station playthrough ring

c=.4; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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20−station playthrough ring

c=.4; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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20−station playthrough ring

c=.4; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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20−station playthrough ring

c=.4; E[M]=100; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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30−station playthrough ring

c=.4; E[M]=10000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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30−station playthrough ring

c=.4; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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30−station playthrough ring

c=.4; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths

)+��oW[T��� ��i a 	 #39:�w��!.kn�Q�����"oW�/s��"������!To�����kn� ��#� �$}\��i*� �x�����QdC���W�"d � ������6�h�W�
L��Q��f1[T���$��!Z� �Q���"������}��"�r� ��kn�Q�zs���� RCPS�"���"kn��� ��� � � b����n�"!TdC�|��Pr�W!T�Q!Z���]�"�<��!O���Q���"������}��"�
� ��kl���Qi � � �"bq�7���������W!x^T����klPT���|�e@*2<�+E���%'�-/F�HG%p����!ToT^T[T!1���h�W��k �"!1d:�7`�knkn��� ����_
� ����vn_�� F��\�!�|^m��!TdXoW�Q�Wkn��������_w�"����`ndT���7� ����fT[1���QdXkn�Q�����"oW�G����!To"��RT�s���� RXkn�w�"!
������$� � bWb"b�_�RS�"� ��_�� ������i

)+��oW[T��� ��i a 	 ��RT�~s��B��RT�G����kV[T�]�����QdX�w}W��� �"o"�Gs�������!To�� ��kl�/�"!:��!�� � �"b�5y�7���������W!

����!ToT^1s��t� R � bWb"b�_�RS�"� ��_�� �����	kl�Q�"!Xkl�������"oW�G����!To"� R1�Qi3�RT�I�w}W�Q���"oW�Gs������ ��!To�� ��kl�B�h�W�

@32<�+E/��%'��-GF'HI%p[T!1dT�Q��L ����fT[1���xkn�Q��� �"o"�I��!Z� �Q���"������}��"�r� ��kn�Q����!Td:o"�Q�Wkn��������_Q�"���t`

dT����� ����fT[�� �QdXkn�Q��� �"oW�G���Q!To"��RT�����oW���w�����Q����RS�"!X� RT�I�w}W��� �"oW�Gs��"������!To�����kn��[T!TdT���

�|��Pr�W!T��!O���]�"�<kn�Q��� �"o"�I��!Z� �Q���"������}��"�r� ��kn�Q����!TdXoW�Q�Wkn��������_w�"����`ndT���7� ����fT[1���QdXkn�Q�����"oW�

����!To"��RT�Qi*�1��� [T����� ���W!X��!Xfg��� RX_w�"���Q�	������w�"_�RT��dm������������$� � ���Wc1i

�"b



0 0.5 1 1.5
−1

0

1

2

3

4

5

6

7

8

9
Simulations of Mean Waiting Time vs Offered Load

Load lambdaE[M]

E
[W

] i
n 

(lo
g1

0 
sc

al
e)

50−station playthrough ring

c=.4; E[M]=10000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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50−station playthrough ring

c=.4; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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50−station playthrough ring

c=.4; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Weibull interarrivals and geometric
message lengths
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3−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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3−station playthrough ring

c=.6; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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3−station playthrough ring

c=.6; E[M]=100; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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10−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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10−station playthrough ring

c=.6; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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10−station playthrough ring

c=.6; E[M]=100; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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20−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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20−station playthrough ring

c=.6; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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20−station playthrough ring

c=.6; E[M]=100; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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30−station playthrough ring

c=.6; E[M]=10000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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30−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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30−station playthrough ring

c=.6; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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50−station playthrough ring

c=.6; E[M]=10000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths

)+��oW[T��� ��i�� �\#39:�w��!.kn�Q�����"oW�/s��"������!To�����kn� ��#� �$}\��i*� �x�����QdC���W�"d � ������6�h�W�
oW���Wkl�|� ����_/�"!1dCL��Q��fT[T���xdT���7� ����fT[1���QdXkl�������"oW��� kn��oTi ������!To"� R1��s���� RXPS��� �"kn�����Q�
� �=b � c � kl�Q�"!:kn��o1i����Q!1o"� R"������ � � bWb"bWb�_�RS�"���"_����Q����^ � � �"b�������� ���"!e����knPT���|�
@32<�+E/��%'��-GF'HI%p����!ToT^1[T!T���h�"��k ��!TdX��`\klkn��������_�� � ��vl_�� F����!� ^m�"!TdX� �1Pr�W!T��!Z� �]���
kn��oTi���!O���Q���"������}��"�g����kn�Q��i

)+��oW[T��� ��i�� � ��RT�~s���� RT�G����k�[T����� ��dX�w}W�Q���"oW�Gs���� ��!1oq����kn���W!:�"!"� � �"b�5u������� ���"!

����!ToT^1s��t� R � bWb"bWb�_�RS�"���"_����Q���	kn�w�"!Xkn�Q�����"oW�G����!To"��RT�Qi38y!:)+��oW[1��� �1i�� ��^�� RT�I�w}W��� �"oW�

s��"������!To�����kn�Q�[T!Td1�Q�L ����fT[1���$dT����������f1[1� ��dCkn�Q��� �"o"�I���Q!To�� RT�	�"���/oW���Q��� ������RS�"!e� R1�

�w}W��� �"oW�Gs��"������!To�����kn�Q��[T!1dT�Q�	oW�Q�"kl�|� ����_w�"����`ndT����� ����fT[�� �QdXkn�Q��� �"oW�G���Q!To"��RT� � fZ`
�"fr�W[1� � �"b � ����kn�Qd1��[Tk � �"!To"���|i*)S[T�7� RT����kn�W����^S@326�+E���%'�-/F'HI%p����!Toq� ����[T� ��� �Q�

�w���������Q��[1!TdT�Q�	��L ����fT[1���xkn�Q��� �"o"�I���Q!To�� RXdT���7� ����fT[1�����W! � ��� � i�� � �z��RS�"!C���dT�\�Q��[T!1dT�Q�

oW���Wkl�|� ����_w������`ndT����������f1[1� ��dCkn�Q��� �"o"�I���Q!To�� RT� � ��� � i��Wc �|i

	 b



0 0.5 1 1.5
−1

0

1

2

3

4

5

6

7

8

9
Simulations of Mean Waiting Time vs Offered Load

Load lambdaE[M]

E
[W

] i
n 

(lo
g1

0 
sc

al
e)

50−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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50−station playthrough ring

c=.6; E[M]=1000; max. num. of packets: 106

.: Exponential interarrivals and geometric
message lengths

*: Exponential interarrivals and Weibull
message lengths
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3−station playthrough ring

* simulated result for exp. interarr. and Weib. msg. length

c=.4; E[M]=5000

. simulated result for exp. interarr. and geom. msg. length

E[M]=5000
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3−station playthrough ring

* simulated result for exp. interarr. and Weib. msg. length

c=.4; E[M]=1000

. simulated result for exp. interarr. and geom. msg. length

E[M]=1000
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3−station playthrough ring

* simulated result for exp. interarr. 

and Weib. mesg. length c=.4; E[M]=100

. simulated result for exp. interarr. 

and geom. mesg. length E[M]=100
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10−station playthrough ring

* simulated result for exp. interarr. and Weib. msg. length

c=.4; E[M]=5000

. simulated result for exp. interarr. and geom. msg. length

E[M]=5000
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10−station playthrough ring

* simulated result for exp. interarr. and Weib. msg. length

c=.4; E[M]=1000

. simulated result for exp. interarr. and geom. msg. length

E[M]=1000
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10−station playthrough ring

* simulated result for exp. interarr. 

and Weib. mesg. length c=.4; E[M]=100

. simulated result for exp. interarr. 

and geom. mesg. length E[M]=100

)+��oW[T��� ��i � ��#39:�w��!.kn�Q�����"oW�/s��"������!To�����kn� ��#� �$}\��i*� �x�����QdC���W�"d � ������6�h�W�
oW���Wkl�|� ����_/�"!1dCL��Q��fT[T���xdT���7� ����fT[1���QdXkl�������"oW��� kn��oTi ������!To"� R1��s���� RXPS��� �"kn�����Q�
� �=b ��� � kl�Q�"!:kn��o1i����Q!1o"� R"������ � � bWb�_�RT�"� �"_|� �����Q^ � � � b��7���������W!X����klP1���|�
@32<�+E/��%'��-GF'HI%p����!ToT^1[T!T���h�"��k ��!TdX��`\klkn��������_�� � ��vl_�� F����!� ^m�"!TdX� �1Pr�W!T��!Z� �]���
kn��oTi���!O���Q���"������}��"�g����kn�Q��i

)+��oW[T��� ��i � � ��RT�~s���� RT�G����k�[T����� ��dX�w}W�Q���"oW�Gs���� ��!1oq����kn���W!:�"!"� � � b�5u������� ���"!

����!ToT^1s��t� R � bWb�_�RS��� �"_|� �Q���Bkn�w��!Ckn�Q��� �"o"�I���Q!To�� RT��i�8y!.)+��oW[T��� �1i ���1^1� R1�N�w}"�Q� ��oW�

s��"������!To�����kn�Q�[T!Td1�Q�L ����fT[1���$dT����������f1[1� ��dCkn�Q��� �"o"�I���Q!To�� RT�	�"���/oW���Q��� ������RS�"!e� R1�

�w}W��� �"oW�Gs��"������!To�����kn�Q��[T!1dT�Q�	oW�Q�"kl�|� ����_w�"����`ndT����� ����fT[�� �QdXkn�Q��� �"oW�G���Q!To"��RT� � fZ`
�"fr�W[1� �Zb"b � ����kn�Qd1��[Tk � �"!To"���|i*)S[T�7� RT����kn�W����^S@326�+E���%'�-/F'HI%p����!Toq� ����[T� ��� �Q�

�w���������Q��[1!TdT�Q�	��L ����fT[1���xkn�Q��� �"o"�I���Q!To�� RXdT���7� ����fT[1�����W! � ���	b1i 	 � �z��RS�"!C���dT�\�Q��[T!1dT�Q�

oW���Wkl�|� ����_w������`ndT����������f1[1� ��dCkn�Q��� �"o"�I���Q!To�� RT� � ��� � i b"c �Zc � i

	 	



0 0.5 1 1.5
1

2

3

4

5

6

7

8

9
Mean Waiting Time vs Offered Load

Load lambdaE[M]

M
ea

n 
W

ai
tin

g 
T

im
e 

E
[W

] i
n 

C
ha

ra
ct

er
 T

im
es

 (
lo

g1
0 

sc
al

e)

20−station playthrough ring

* simulated result for exp. interarr. and Weib. msg. length

c=.4; E[M]=5000

. simulated result for exp. interarr. and geom. msg. length

E[M]=5000
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20−station playthrough ring

* simulated result for exp. interarr. and Weib. msg. length

c=.4; E[M]=1000

. simulated result for exp. interarr. and geom. msg. length

E[M]=1000
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20−station playthrough ring

* simulated result for exp. interarr. 

and Weib. mesg. length c=.4; E[M]=100

. simulated result for exp. interarr. 

and geom. mesg. length E[M]=100
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30−station playthrough ring

* simulated result for exp. interarr. and Weib. msg. length

c=.4; E[M]=10000

. simulated result for exp. interarr. and geom. msg. length

E[M]=10000

)+��oW[T��� ��i � �\#39:�w��!.kn�Q�����"oW�/s��"������!To�����kn� ��#� �$}\��i*� �x�����QdC���W�"d � ������6�h�W�
oW���Wkl�|� ����_/�"!1dCL��Q��fT[T���xdT���7� ����fT[1���QdXkl�������"oW��� kn��oTi ������!To"� R1��s���� RXPS��� �"kn�����Q�
� �=b ��� � kl�Q�"!:kn��o1i����Q!1o"� R"������ � � bWb"bWb�_�RS�"���"_����Q����^ � � �Wb�������� ���"!e����knPT���|�
@32<�+E/��%'��-GF'HI%p����!ToT^1[T!T���h�"��k ��!TdX��`\klkn��������_�� � ��vl_�� F����!� ^m�"!TdX� �1Pr�W!T��!Z� �]���
kn��oTi���!O���Q���"������}��"�g����kn�Q��i

)+��oW[T��� ��i � � ��RT�~s���� RT�G����k�[T����� ��dX�w}W�Q���"oW�Gs���� ��!1oq����kn���W!:�"!"� � �Wb�5u������� ���"!

����!ToT^1s��t� R � bWb"bWb�_�RS�"���"_����Q���	kn�w�"!Xkn�Q�����"oW�G����!To"��RT�Qi38y!:)+��oW[1��� �1i�� ��^�� RT�I�w}W��� �"oW�

s��"������!To�����kn�Q�[T!Td1�Q�L ����fT[1���$dT����������f1[1� ��dCkn�Q��� �"o"�I���Q!To�� RT�	�"���/oW���Q��� ������RS�"!e� R1�

�w}W��� �"oW�Gs��"������!To�����kn�Q��[T!1dT�Q�	oW�Q�"kl�|� ����_w�"����`ndT����� ����fT[�� �QdXkn�Q��� �"oW�G���Q!To"��RT� � fZ`
�"fr�W[1� � �"b � ����kn�Qd1��[Tk � �"!To"���|i*)S[T�7� RT����kn�W����^S@326�+E���%'�-/F'HI%p����!Toq� ����[T� ��� �Q�

�w���������Q��[1!TdT�Q�	��L ����fT[1���xkn�Q��� �"o"�I���Q!To�� RXdT���7� ����fT[1�����W! � ��� � i a 	 �z��RS�"!C���dT�\�Q��[T!1dT�Q�

oW���Wkl�|� ����_w������`ndT����������f1[1� ��dCkn�Q��� �"o"�I���Q!To�� RT� � ��� � i�� � �|i

� b �



0 0.5 1 1.5
1

2

3

4

5

6

7

8

9
Mean Waiting Time vs Offered Load

Load lambdaE[M]

M
ea

n 
W

ai
tin

g 
T

im
e 

E
[W

] i
n 

C
ha

ra
ct

er
 T

im
es

 (
lo

g1
0 

sc
al

e)

30−station playthrough ring

* simulated result for exp. interarr. and Weib. msg. length

c=.4; E[M]=5000

. simulated result for exp. interarr. and geom. msg. length

E[M]=5000

)+��oW[T��� ��i � ��#39:�w��!.kn�Q�����"oW�/s��"������!To�����kn� ��#� �$}\��i*� �x�����QdC���W�"d � ������6�h�W�
oW���Wkl�|� ����_/�"!1dCL��Q��fT[T���xdT���7� ����fT[1���QdXkl�������"oW��� kn��oTi ������!To"� R1��s���� RXPS��� �"kn�����Q�
� �=b ��� � kl�Q�"!:kn��o1i����Q!1o"� R"������ � �"bWb"b�_�RS�"� ��_�� ������^$� � �"bq�7���������W!X����knPT��� �
@32<�+E/��%'��-GF'HI%p����!ToT^1[T!T���h�"��k ��!TdX��`\klkn��������_�� � ��vl_�� F����!� ^m�"!TdX� �1Pr�W!T��!Z� �]���
kn��oTi���!O���Q���"������}��"�g����kn�Q��i

)+��oW[T��� ��i � � ��RT�~s���� RT�G����k�[T����� ��dX�w}W�Q���"oW�Gs���� ��!1oq����kn���W!:�"!"� � �Wb�5u������� ���"!

����!ToT^1s��t� R � bWb"bWb�_�RS�"���"_����Q���	kn�w�"!Xkn�Q�����"oW�G����!To"��RT�Qi38y!:)+��oW[1��� �1i�� �1^�� RT�I�w}W��� �"oW�

s��"������!To�����kn�Q�[T!Td1�Q�L ����fT[1���$dT����������f1[1� ��dCkn�Q��� �"o"�I���Q!To�� RT�	�"���/oW���Q��� ������RS�"!e� R1�

�w}W��� �"oW�Gs��"������!To�����kn�Q��[T!1dT�Q�	oW�Q�"kl�|� ����_w�"����`ndT����� ����fT[�� �QdXkn�Q��� �"oW�G���Q!To"��RT� � fZ`
�"fr�W[1�Ba"b"b � ����kn�Qd1��[Tk � �"!To"���|i*)S[T�7� RT����kn�W����^S@326�+E���%'�-/F'HI%p����!Toq� ����[T� ��� �Q�

�w���������Q��[1!TdT�Q�	��L ����fT[1���xkn�Q��� �"o"�I���Q!To�� RXdT���7� ����fT[1�����W! � ��� � i a 	 �z��RS�"!C���dT�\�Q��[T!1dT�Q�

oW���Wkl�|� ����_w������`ndT����������f1[1� ��dCkn�Q��� �"o"�I���Q!To�� RT� � ��� � i�� � �|i

� b �



0 0.2 0.4 0.6 0.8 1 1.2 1.4
1

2

3

4

5

6

7

8
Mean Waiting Time vs Offered Load

Load lambdaE[M]

M
ea

n 
W

ai
tin

g 
T

im
e 

E
[W

] i
n 

C
ha

ra
ct

er
 T

im
es

 (
lo

g1
0 

sc
al

e)

30−station playthrough ring

* simulated result for exp. interarr. 

and Weib. mesg. length c=.4; E[M]=1000

. simulated result for exp. interarr. 

and geom. mesg. length E[M]=1000
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50−station playthrough ring

* simulated result for exp. interarr. and Weib. msg. length

c=.4; E[M]=10000

. simulated result for exp. interarr. and geom. msg. length

E[M]=10000
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50−station playthrough ring

* simulated result for exp. interarr. and Weib. msg. length

c=.4; E[M]=5000

. simulated result for exp. interarr. and geom. msg. length

E[M]=5000
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50−station playthrough ring

* simulated result for exp. interarr. 

and Weib. mesg. length c=.4; E[M]=1000

. simulated result for exp. interarr. 

and geom. mesg. length E[M]=1000
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exp. interarr. and Weibull mess. length (c=.6, E[M]=5000)
... simulated mean blocking duration
− analytical mean blocking duration
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exp. interarr. and Weibull mess. length (c=.4, E[M]=1000)

... simulated mean blocking duration

− analytical mean blocking duration

exp. interarr. and geom. mess. length (E[M]=1000)

* simulated mean blocking duration
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exp. interarr. and Weibull mess. length (c=.4, E[M]=100)

... simulated mean blocking duration

− analytical mean blocking duration

exp. interarr. and geom. mess. length (E[M]=100)

* simulated mean blocking duration
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exp. interarr. and Weibull mess. length (c=.4, E[M]=5000)

... simulated mean blocking duration

− analytical mean blocking duration

exp. interarr. and geom. mess. length (E[M]=5000)

* simulated mean blocking duration
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3−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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3−station playthrough ring

c=.6; E[M]=1000; max. num. of packets: 106

Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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3−station playthrough ring

c=.6; E[M]=100; max. num. of packets: 106

Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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10−station playthrough ring

c=.6; E[M]=5000; max. num. of packets: 106

Waiting time for exp. interarr. and Weibull mess. length

red: Analytical result (upper bound) 

green: simulated result
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c=.6; E[M]=1000; max. num. of packets: 106

Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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10−station playthrough ring

c=.6; E[M]=100; max. num. of packets: 106

Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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c=.6; E[M]=5000; max. num. of packets: 106

Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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30−station playthrough ring

c=.6; E[M]=10000; max. num. of packets: 106

Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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c=.6; E[M]=5000; max. num. of packets: 106

Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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c=.6; E[M]=1000; max. num. of packets: 106

Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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Waiting time for exp. interarr. and Weibull mess. length

−: Analytical result (upper bound) 

.: simulated result
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−: Analytical result (upper bound) 
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Waiting time for exp. interarr. and Weibull mess. length
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3−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=5000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=5000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=5000
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... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=1000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=1000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=1000
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3−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=100

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=100

__ simulated result for exp. interarr. and geom. mess. length

E[M]=100
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10−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=5000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=5000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=5000
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10−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=1000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=1000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=1000
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10−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=100

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=100

__ simulated result for exp. interarr. and geom. mess. length

E[M]=100
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20−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=5000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=5000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=5000
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20−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=1000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=1000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=1000
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20−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=100

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=100

__ simulated result for exp. interarr. and geom. mess. length

E[M]=100
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30−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=10000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=10000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=10000
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30−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=5000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=5000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=5000
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30−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=1000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=1000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=1000
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50−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=10000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=10000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=10000
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50−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=5000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=5000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=5000
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50−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.6; E[M]=1000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.6; E[M]=1000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=1000
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3−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=5000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=5000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=5000
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3−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=1000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=1000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=1000
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3−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=100

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=100

__ simulated result for exp. interarr. and geom. mess. length

E[M]=100
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10−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=5000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=5000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=5000
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10−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=1000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=1000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=1000
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20−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=5000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=5000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=5000
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20−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=1000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=1000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=1000
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20−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=100

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=100

__ simulated result for exp. interarr. and geom. mess. length

E[M]=100
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30−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=10000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=10000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=10000
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30−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=5000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=5000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=5000
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30−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=1000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=1000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=1000
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50−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=10000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=10000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=10000
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50−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=5000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=5000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=5000
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50−station playthrough ring

... simulated result for exp. interarr. and Weibull mess. length

c=.4; E[M]=1000

−−− simulated result for Weibull interarr. and geom. mess. length

c=.4; E[M]=1000

__ simulated result for exp. interarr. and geom. mess. length

E[M]=1000
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