PROBLEMA A RESOLVER
A TCP/IP system is composed of two ISP connected by means of a link at 2Mbit/s. Each ISP manages 5 email stations and a file transfer station. The links between these stations and the ISP are at 256 kbit/s. Each email station sends 10 message/s; each message has a mean size of 2.5 kbyte, following an exponential distribution and with destination equally distributed among the other 9 stations. Each file transfer station send 1 file/minute; each file has a mean size of 1.5 Mbyte, following an exponential distribution and with destination the other file transfer station. We can assume that the size of the packets allowed in this network follow the limits of the Ethernet protocol (min 64 byte ans max 1536 byte).

It is requested:

1. By means of analytical models, to estimate some approximation of the buffers sizes needed in both ISPs.

2. By means of simulation models, to estimate the mean response time of email messages and of file transfers, assuming, initially that buffers are of infinite capacity.

3. By means of simulation models, to estimate the losses in all stations when buffers are of finite capacity and to evaluate the influence of the buffer sizes on the losses.

Optionally:

4. To refine the model in order to better simulate the reality.
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SOLUCIONES

Primer modelo

En el anexo 1 tenemos un modelo analítico en el que se ha representado sólo la mitad del sistema, por tratarse un sistema simétrico, razonablemente próximo a la realidad (se han tomado los tiempos de servicio constantes en las líneas y en el ISP).

Observar que el método analítico utilizado es el método de difusión que es un método analítico aproximado. 

El resultado nos dice que el sistema, aunque estable, tiene las líneas EMAIL y A en un nivel de utilización muy elevado (más del 80%) por lo que se decide cambiar la capacidad de ambas a 512 kbps.

Segundo modelo

En el anexo 2 tenemos un modelo analítico idéntico al anterior en el que solamente se ha cambiado la capacidad de las líneas EMAIL y A de 256 kbps a 512 kbps.

Tercer modelo

En el anexo 3 tenemos un modelo analítico similar al anterior en el que se ha substituido los tiempos de servicio de las colas FIFO de constante a exponencial con el fin de tener un modelo que tenga una solución analíticamente exacta.

Comparar las columnas 4 y 5 de este caso con las del anterior.

Cuarto modelo

En el anexo 4 tenemos un modelo idéntico al anterior en el que además hemos pedido la impresión de las distribuciones de longitud de todas las colas para tener una idea de los valores mínimos de las capacidades de cola (buffers). Los resultados son:

Buffer ISP = 4

Buffer LINEA = 7
Buffer EMAIL = 7

Buffer A = 7
Quinto modelo

En el anexo 5 tenemos un modelo de simulación que representa la totalidad del modelo. Las diferencias más significativas, con respecto al modelo analítico desarrollado, son que:

· Las estaciones EMAIL y A se han desglosado en cuatro estaciones: emisor 8descompne un mensaje o un archivo en paquetes de, como máximo 1.5 Kbytes), línea descendente (envía los paquetes hacia el ISP correspondiente), línea ascendente (envía los paquetes desde el ISP correspondiente) y receptor (recompone el mensaje o archivo a partir de los paquetes).

· Los clientes (mensajes, archivos y paquetes) llevan en la cabecera la información correspondiente a su origen (ORIG), destino (DEST), longitud (LONG) y orden (ORD).

Sexto modelo

En el anexo 6 tenemos un modelo de simulación idéntico al anterior en el que se incluyen las colas RMAIL y RARCH que nos sirven para calcular los intervalos de confianza de las transmisiones de mensajes y de archivos, respectivamente (se introduce un mensaje en esas colas en el instante inicial de los tiempso que queremos medir, líneas 14 y 97, y se extraen, una vez comprobado que corresponden al último paquete del mensaje o archivo correspondiente, líneas 71 a 76 y 132 a 137, respectivamente). Los WARNING que aparecen al principio del listado indican que hay algunos intervalos de confianza que no se han podido calcular (los de los servicios de las colas RMAIL y RARCH, que no tienen servicio. Tampoco se ha podido calcular el intervalo de confiaza del tiempo de respuesta de RARCH puesto que sólo ha tenido 30 observaciones; se debería alargar considerablemente la simulación para conseguir un número de observaciones suficiente para poder realizar ese cálculo. Las líneas + / - que aparecen debajo de las líneas RMAIL y RARCH en la tabla de resultados corresponden a los intervalos de confianza.

Séptimo modelo

En el anexo 7 tenemos un modelo analítico idéntico al quinto pero en el que hemos limitado la capacidad de las colas de todas las estaciones y hemos contado las pérdidas que tenemos en todas las estaciones en las transmisiones de mensajes y en las de archivos. Para obtener unas pérdidas razonables ha sido necesario efectuar algunos tanteos hasta que ha logrado un nivel de pérdidas que se considera razonable. Si se quieren reducir las pérdidas no hay más que aumentar las capacidades de almacenaje de las distintas colas. Los capacidades seleccionadas y las pérdidas obtenidas quedan resumidas en la tabla siguiente.

	Estación
	Capacidad
	Pérdidas correo
	Pérdidas archivos

	EMAIL(x,1)
	3
	0
	

	EMAIL(x,1)
	30
	30
	

	EMAIL(x,1)
	20
	79
	

	EMAIL(x,1)
	7
	0
	

	A(x,1)
	2
	
	0

	A(x,1)
	4000
	
	242

	A(x,1)
	10
	
	0

	A(x,1)
	4
	
	0

	ISP
	4
	12
	3

	LINEA
	7
	40
	5


Anexo 1

  SIMULOG   ***  QNAP2  ***  ( 15-09-2000  ) V 9.4   

  (C)  COPYRIGHT BY CII HONEYWELL BULL AND INRIA, 1986

      1 /DECLARE/ QUEUE CORREO(2),FTP(2),LINEA,ISP,EMAIL(5),A;

      2           CLASS MAIL(2),ARCH(2);

      3 /STATION/ NAME=CORREO(1);

      4           TYPE=SOURCE;

      5           SERVICE=EXP(1000./(10.*5.)/(2.5/1.5));

      6           TRANSIT=ISP,MAIL(1);

      7 /STATION/ NAME=CORREO(2);

      8           TYPE=SOURCE;

      9           SERVICE=EXP(1000./(10.*5.)/(2.5/1.5)/(5./9.));

     10           TRANSIT=ISP,MAIL(2);

     11 /STATION/ NAME=FTP(1);

     12           TYPE=SOURCE;

     13           SERVICE=EXP(60.*1000./(1.)/(1.5*1024./1.5));

     14           TRANSIT=ISP,ARCH(1);

     15 /STATION/ NAME=FTP(2);

     16           TYPE=SOURCE;

     17           SERVICE=EXP(60.*1000./(1.)/(1.5*1024./1.5));

     18           TRANSIT=ISP,ARCH(2);

     19 /STATION/ NAME=ISP;

     20           SERVICE=CST(1.);

     21           TRANSIT(ARCH(1))=LINEA;

     22           TRANSIT(ARCH(2))=A;

     23           TRANSIT(MAIL(1))=LINEA,5,EMAIL,0.8 REPEAT 5;

     24           TRANSIT(MAIL(2))=EMAIL,1 REPEAT 5;

     25 /STATION/ NAME=LINEA;

     26           SERVICE=CST(1.5*1024.*8./2000000.*1000.);

     27           TRANSIT=OUT;

     28 /STATION/ NAME=A;

     29           SERVICE=CST(1.5*1024.*8./256000.*1000.);

     30           TRANSIT=OUT;

     31 /STATION/ NAME=EMAIL;

     32           SERVICE=CST(1.5*1024.*8./256000.*1000.);

     33           TRANSIT=OUT;

     34 /CONTROL/ CLASS=ALL QUEUE;

     35 /EXEC/    BEGIN

     36             SOLVE;

     37           END;

 - APPROXIMATE ITERATIV METHOD ("DIFFU") -  

 *******************************************************************

 *   NAME   *  SERVICE * BUSY PCT *  CUST NB * RESPONSE *  THRUPUT *

 *******************************************************************

 *          *          *          *          *          *          *

 *CORREO 1  * 12.00    * 1.000    * 1.000    * 12.00    *0.8333E-01*

 *          *          *          *          *          *          *

 *CORREO 2  * 21.60    * 1.000    * 1.000    * 21.60    *0.4630E-01*

 *          *          *          *          *          *          *

 *FTP    1  * 58.59    * 1.000    * 1.000    * 58.59    *0.1707E-01*

 *          *          *          *          *          *          *

 *FTP    2  * 58.59    * 1.000    * 1.000    * 58.59    *0.1707E-01*

 *          *          *          *          *          *          *

 *LINEA     * 6.144    *0.3893    *0.5308    * 8.377    *0.6336E-01*

 *(MAIL   1)* 6.144    *0.2844    *0.3878    * 8.377    *0.4630E-01*

 *(ARCH   1)* 6.144    *0.1049    *0.1430    * 8.377    *0.1707E-01*

 *          *          *          *          *          *          *

 *ISP       * 1.000    *0.1638    *0.1851    * 1.130    *0.1638    *

 *(MAIL   1)* 1.000    *0.8333E-01*0.9419E-01* 1.130    *0.8333E-01*

 *(MAIL   2)* 1.000    *0.4630E-01*0.5233E-01* 1.130    *0.4630E-01*

 *(ARCH   1)* 1.000    *0.1707E-01*0.1929E-01* 1.130    *0.1707E-01*

 *(ARCH   2)* 1.000    *0.1707E-01*0.1929E-01* 1.130    *0.1707E-01*

 *          *          *          *          *          *          *

 *EMAIL  1  * 48.00    *0.8000    * 2.510    * 150.6    *0.1667E-01*

 *(MAIL   1)* 48.00    *0.3556    * 1.115    * 150.6    *0.7407E-02*

 *(MAIL   2)* 48.00    *0.4444    * 1.394    * 150.6    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  2  * 48.00    *0.8000    * 2.510    * 150.6    *0.1667E-01*

 *(MAIL   1)* 48.00    *0.3556    * 1.115    * 150.6    *0.7407E-02*

 *(MAIL   2)* 48.00    *0.4444    * 1.394    * 150.6    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  3  * 48.00    *0.8000    * 2.510    * 150.6    *0.1667E-01*

 *(MAIL   1)* 48.00    *0.3556    * 1.115    * 150.6    *0.7407E-02*

 *(MAIL   2)* 48.00    *0.4444    * 1.394    * 150.6    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  4  * 48.00    *0.8000    * 2.510    * 150.6    *0.1667E-01*

 *(MAIL   1)* 48.00    *0.3556    * 1.115    * 150.6    *0.7407E-02*

 *(MAIL   2)* 48.00    *0.4444    * 1.394    * 150.6    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  5  * 48.00    *0.8000    * 2.510    * 150.6    *0.1667E-01*

 *(MAIL   1)* 48.00    *0.3556    * 1.115    * 150.6    *0.7407E-02*

 *(MAIL   2)* 48.00    *0.4444    * 1.394    * 150.6    *0.9259E-02*

 *          *          *          *          *          *          *

 *A         * 48.00    *0.8192    * 2.808    * 164.5    *0.1707E-01*

 *(ARCH   2)* 48.00    *0.8192    * 2.808    * 164.5    *0.1707E-01*

 *          *          *          *          *          *          *

 *******************************************************************

              MEMORY USED:      16366 WORDS OF 4 BYTES

               (  0.11  % OF TOTAL MEMORY)

     38 /END/
Anexo 2

  SIMULOG   ***  QNAP2  ***  ( 15-09-2000  ) V 9.4   

  (C)  COPYRIGHT BY CII HONEYWELL BULL AND INRIA, 1986

      1 /DECLARE/ QUEUE CORREO(2),FTP(2),LINEA,ISP,EMAIL(5),A;

      2           CLASS MAIL(2),ARCH(2);

      3 /STATION/ NAME=CORREO(1);

      4           TYPE=SOURCE;

      5           SERVICE=EXP(1000./(10.*5.)/(2.5/1.5));

      6           TRANSIT=ISP,MAIL(1);

      7 /STATION/ NAME=CORREO(2);

      8           TYPE=SOURCE;

      9           SERVICE=EXP(1000./(10.*5.)/(2.5/1.5)/(5./9.));

     10           TRANSIT=ISP,MAIL(2);

     11 /STATION/ NAME=FTP(1);

     12           TYPE=SOURCE;

     13           SERVICE=EXP(60.*1000./(1.)/(1.5*1024./1.5));

     14           TRANSIT=ISP,ARCH(1);

     15 /STATION/ NAME=FTP(2);

     16           TYPE=SOURCE;

     17           SERVICE=EXP(60.*1000./(1.)/(1.5*1024./1.5));

     18           TRANSIT=ISP,ARCH(2);

     19 /STATION/ NAME=ISP;

     20           SERVICE=CST(1.);

     21           TRANSIT(ARCH(1))=LINEA;

     22           TRANSIT(ARCH(2))=A;

     23           TRANSIT(MAIL(1))=LINEA,5,EMAIL,0.8 REPEAT 5;

     24           TRANSIT(MAIL(2))=EMAIL,1 REPEAT 5;

     25 /STATION/ NAME=LINEA;

     26           SERVICE=CST(1.5*1024.*8./2000000.*1000.);

     27           TRANSIT=OUT;

     28 /STATION/ NAME=A;

     29           SERVICE=CST(1.5*1024.*8./512000.*1000.);

     30           TRANSIT=OUT;

     31 /STATION/ NAME=EMAIL;

     32           SERVICE=CST(1.5*1024.*8./512000.*1000.);

     33           TRANSIT=OUT;

     34 /CONTROL/ CLASS=ALL QUEUE;

     35 /EXEC/    BEGIN

     36             SOLVE;

     37           END;

 - APPROXIMATE ITERATIV METHOD ("DIFFU") -  

 *******************************************************************

 *   NAME   *  SERVICE * BUSY PCT *  CUST NB * RESPONSE *  THRUPUT *

 *******************************************************************

 *          *          *          *          *          *          *

 *CORREO 1  * 12.00    * 1.000    * 1.000    * 12.00    *0.8333E-01*

 *          *          *          *          *          *          *

 *CORREO 2  * 21.60    * 1.000    * 1.000    * 21.60    *0.4630E-01*

 *          *          *          *          *          *          *

 *FTP    1  * 58.59    * 1.000    * 1.000    * 58.59    *0.1707E-01*

 *          *          *          *          *          *          *

 *FTP    2  * 58.59    * 1.000    * 1.000    * 58.59    *0.1707E-01*

 *          *          *          *          *          *          *

 *LINEA     * 6.144    *0.3893    *0.5308    * 8.377    *0.6336E-01*

 *(MAIL   1)* 6.144    *0.2844    *0.3878    * 8.377    *0.4630E-01*

 *(ARCH   1)* 6.144    *0.1049    *0.1430    * 8.377    *0.1707E-01*

 *          *          *          *          *          *          *

 *ISP       * 1.000    *0.1638    *0.1851    * 1.130    *0.1638    *

 *(MAIL   1)* 1.000    *0.8333E-01*0.9419E-01* 1.130    *0.8333E-01*

 *(MAIL   2)* 1.000    *0.4630E-01*0.5233E-01* 1.130    *0.4630E-01*

 *(ARCH   1)* 1.000    *0.1707E-01*0.1929E-01* 1.130    *0.1707E-01*

 *(ARCH   2)* 1.000    *0.1707E-01*0.1929E-01* 1.130    *0.1707E-01*

 *          *          *          *          *          *          *

 *EMAIL  1  * 24.00    *0.4000    *0.5380    * 32.28    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2391    * 32.28    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.2989    * 32.28    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  2  * 24.00    *0.4000    *0.5380    * 32.28    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2391    * 32.28    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.2989    * 32.28    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  3  * 24.00    *0.4000    *0.5380    * 32.28    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2391    * 32.28    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.2989    * 32.28    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  4  * 24.00    *0.4000    *0.5380    * 32.28    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2391    * 32.28    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.2989    * 32.28    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  5  * 24.00    *0.4000    *0.5380    * 32.28    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2391    * 32.28    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.2989    * 32.28    *0.9259E-02*

 *          *          *          *          *          *          *

 *A         * 24.00    *0.4096    *0.5569    * 32.63    *0.1707E-01*

 *(ARCH   2)* 24.00    *0.4096    *0.5569    * 32.63    *0.1707E-01*

 *          *          *          *          *          *          *

 *******************************************************************

              MEMORY USED:      16366 WORDS OF 4 BYTES

               (  0.11  % OF TOTAL MEMORY)

     38 /END/
Anexo 3
  SIMULOG   ***  QNAP2  ***  ( 15-09-2000  ) V 9.4   

  (C)  COPYRIGHT BY CII HONEYWELL BULL AND INRIA, 1986

      1 /DECLARE/ QUEUE CORREO(2),FTP(2),LINEA,ISP,EMAIL(5),A;

      2           CLASS MAIL(2),ARCH(2);

      3 /STATION/ NAME=CORREO(1);

      4           TYPE=SOURCE;

      5           SERVICE=EXP(1000./(10.*5.)/(2.5/1.5));

      6           TRANSIT=ISP,MAIL(1);

      7 /STATION/ NAME=CORREO(2);

      8           TYPE=SOURCE;

      9           SERVICE=EXP(1000./(10.*5.)/(2.5/1.5)/(5./9.));

     10           TRANSIT=ISP,MAIL(2);

     11 /STATION/ NAME=FTP(1);

     12           TYPE=SOURCE;

     13           SERVICE=EXP(60.*1000./(1.)/(1.5*1024./1.5));

     14           TRANSIT=ISP,ARCH(1);

     15 /STATION/ NAME=FTP(2);

     16           TYPE=SOURCE;

     17           SERVICE=EXP(60.*1000./(1.)/(1.5*1024./1.5));

     18           TRANSIT=ISP,ARCH(2);

     19 /STATION/ NAME=ISP;

     20           SERVICE=EXP(1.);

     21           TRANSIT(ARCH(1))=LINEA;

     22           TRANSIT(ARCH(2))=A;

     23           TRANSIT(MAIL(1))=LINEA,5,EMAIL,0.8 REPEAT 5;

     24           TRANSIT(MAIL(2))=EMAIL,1 REPEAT 5;

     25 /STATION/ NAME=LINEA;

     26           SERVICE=EXP(1.5*1024.*8./2000000.*1000.);

     27           TRANSIT=OUT;

     28 /STATION/ NAME=A;

     29           SERVICE=EXP(1.5*1024.*8./512000.*1000.);

     30           TRANSIT=OUT;

     31 /STATION/ NAME=EMAIL;

     32           SERVICE=EXP(1.5*1024.*8./512000.*1000.);

     33           TRANSIT=OUT;

     34 /CONTROL/ CLASS=ALL QUEUE;

     35 /EXEC/    BEGIN

     36             SOLVE;

     37           END;

 - CONVOLUTION METHOD ("CONVOL") -

 *******************************************************************

 *   NAME   *  SERVICE * BUSY PCT *  CUST NB * RESPONSE *  THRUPUT *

 *******************************************************************

 *          *          *          *          *          *          *

 *CORREO 1  * 12.00    * 1.000    * 1.000    * 12.00    *0.8333E-01*

 *          *          *          *          *          *          *

 *CORREO 2  * 21.60    * 1.000    * 1.000    * 21.60    *0.4630E-01*

 *          *          *          *          *          *          *

 *FTP    1  * 58.59    * 1.000    * 1.000    * 58.59    *0.1707E-01*

 *          *          *          *          *          *          *

 *FTP    2  * 58.59    * 1.000    * 1.000    * 58.59    *0.1707E-01*

 *          *          *          *          *          *          *

 *LINEA     * 6.144    *0.3893    *0.6375    * 10.06    *0.6336E-01*

 *(MAIL   1)* 6.144    *0.2844    *0.4658    * 10.06    *0.4630E-01*

 *(ARCH   1)* 6.144    *0.1049    *0.1717    * 10.06    *0.1707E-01*

 *          *          *          *          *          *          *

 *ISP       * 1.000    *0.1638    *0.1958    * 1.196    *0.1638    *

 *(MAIL   1)* 1.000    *0.8333E-01*0.9965E-01* 1.196    *0.8333E-01*

 *(MAIL   2)* 1.000    *0.4630E-01*0.5536E-01* 1.196    *0.4630E-01*

 *(ARCH   1)* 1.000    *0.1707E-01*0.2041E-01* 1.196    *0.1707E-01*

 *(ARCH   2)* 1.000    *0.1707E-01*0.2041E-01* 1.196    *0.1707E-01*

 *          *          *          *          *          *          *

 *EMAIL  1  * 24.00    *0.4000    *0.6667    * 40.00    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2963    * 40.00    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.3704    * 40.00    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  2  * 24.00    *0.4000    *0.6667    * 40.00    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2963    * 40.00    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.3704    * 40.00    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  3  * 24.00    *0.4000    *0.6667    * 40.00    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2963    * 40.00    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.3704    * 40.00    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  4  * 24.00    *0.4000    *0.6667    * 40.00    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2963    * 40.00    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.3704    * 40.00    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  5  * 24.00    *0.4000    *0.6667    * 40.00    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2963    * 40.00    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.3704    * 40.00    *0.9259E-02*

 *          *          *          *          *          *          *

 *A         * 24.00    *0.4096    *0.6938    * 40.65    *0.1707E-01*

 *(ARCH   2)* 24.00    *0.4096    *0.6938    * 40.65    *0.1707E-01*

 *          *          *          *          *          *          *

 *******************************************************************

              MEMORY USED:      16366 WORDS OF 4 BYTES

               (  0.11  % OF TOTAL MEMORY)

     38 /END/
Anexo 4
  SIMULOG   ***  QNAP2  ***  ( 15-09-2000  ) V 9.4   

  (C)  COPYRIGHT BY CII HONEYWELL BULL AND INRIA, 1986

      1 /DECLARE/ QUEUE CORREO(2),FTP(2),LINEA,ISP,EMAIL(5),A;

      2           CLASS MAIL(2),ARCH(2);

      3 /STATION/ NAME=CORREO(1);

      4           TYPE=SOURCE;

      5           SERVICE=EXP(1000./(10.*5.)/(2.5/1.5));

      6           TRANSIT=ISP,MAIL(1);

      7 /STATION/ NAME=CORREO(2);

      8           TYPE=SOURCE;

      9           SERVICE=EXP(1000./(10.*5.)/(2.5/1.5)/(5./9.));

     10           TRANSIT=ISP,MAIL(2);

     11 /STATION/ NAME=FTP(1);

     12           TYPE=SOURCE;

     13           SERVICE=EXP(60.*1000./(1.)/(1.5*1024./1.5));

     14           TRANSIT=ISP,ARCH(1);

     15 /STATION/ NAME=FTP(2);

     16           TYPE=SOURCE;

     17           SERVICE=EXP(60.*1000./(1.)/(1.5*1024./1.5));

     18           TRANSIT=ISP,ARCH(2);

     19 /STATION/ NAME=ISP;

     20           SERVICE=EXP(1.);

     21           TRANSIT(ARCH(1))=LINEA;

     22           TRANSIT(ARCH(2))=A;

     23           TRANSIT(MAIL(1))=LINEA,5,EMAIL,0.8 REPEAT 5;

     24           TRANSIT(MAIL(2))=EMAIL,1 REPEAT 5;

     25 /STATION/ NAME=LINEA;

     26           SERVICE=EXP(1.5*1024.*8./2000000.*1000.);

     27           TRANSIT=OUT;

     28 /STATION/ NAME=A;

     29           SERVICE=EXP(1.5*1024.*8./512000.*1000.);

     30           TRANSIT=OUT;

     31 /STATION/ NAME=EMAIL;

     32           SERVICE=EXP(1.5*1024.*8./512000.*1000.);

     33           TRANSIT=OUT;

     34 /CONTROL/ CLASS=ALL QUEUE;

     35           MARGINAL = ALL QUEUE,11;

     36 /EXEC/    BEGIN

     37             SOLVE;

     38           END;

 - CONVOLUTION METHOD ("CONVOL") -

 *******************************************************************

 *   NAME   *  SERVICE * BUSY PCT *  CUST NB * RESPONSE *  THRUPUT *

 *******************************************************************

 *          *          *          *          *          *          *

 *CORREO 1  * 12.00    * 1.000    * 1.000    * 12.00    *0.8333E-01*

 *          *          *          *          *          *          *

 *CORREO 2  * 21.60    * 1.000    * 1.000    * 21.60    *0.4630E-01*

 *          *          *          *          *          *          *

 *FTP    1  * 58.59    * 1.000    * 1.000    * 58.59    *0.1707E-01*

 *          *          *          *          *          *          *

 *FTP    2  * 58.59    * 1.000    * 1.000    * 58.59    *0.1707E-01*

 *          *          *          *          *          *          *

 *LINEA     * 6.144    *0.3893    *0.6375    * 10.06    *0.6336E-01*

 *(MAIL   1)* 6.144    *0.2844    *0.4658    * 10.06    *0.4630E-01*

 *(ARCH   1)* 6.144    *0.1049    *0.1717    * 10.06    *0.1707E-01*

 *          *          *          *          *          *          *

 *ISP       * 1.000    *0.1638    *0.1958    * 1.196    *0.1638    *

 *(MAIL   1)* 1.000    *0.8333E-01*0.9965E-01* 1.196    *0.8333E-01*

 *(MAIL   2)* 1.000    *0.4630E-01*0.5536E-01* 1.196    *0.4630E-01*

 *(ARCH   1)* 1.000    *0.1707E-01*0.2041E-01* 1.196    *0.1707E-01*

 *(ARCH   2)* 1.000    *0.1707E-01*0.2041E-01* 1.196    *0.1707E-01*

 *          *          *          *          *          *          *

 *EMAIL  1  * 24.00    *0.4000    *0.6667    * 40.00    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2963    * 40.00    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.3704    * 40.00    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  2  * 24.00    *0.4000    *0.6667    * 40.00    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2963    * 40.00    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.3704    * 40.00    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  3  * 24.00    *0.4000    *0.6667    * 40.00    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2963    * 40.00    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.3704    * 40.00    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  4  * 24.00    *0.4000    *0.6667    * 40.00    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2963    * 40.00    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.3704    * 40.00    *0.9259E-02*

 *          *          *          *          *          *          *

 *EMAIL  5  * 24.00    *0.4000    *0.6667    * 40.00    *0.1667E-01*

 *(MAIL   1)* 24.00    *0.1778    *0.2963    * 40.00    *0.7407E-02*

 *(MAIL   2)* 24.00    *0.2222    *0.3704    * 40.00    *0.9259E-02*

 *          *          *          *          *          *          *

 *A         * 24.00    *0.4096    *0.6938    * 40.65    *0.1707E-01*

 *(ARCH   2)* 24.00    *0.4096    *0.6938    * 40.65    *0.1707E-01*

 *          *          *          *          *          *          *

 *******************************************************************

 *** MARGINAL PROBABILITIES : STATION CORREO 1 ***          

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

 *** MARGINAL PROBABILITIES : STATION CORREO 2 ***          

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

 *** MARGINAL PROBABILITIES : STATION FTP    1 ***          

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

 *** MARGINAL PROBABILITIES : STATION FTP    2 ***          

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

 *** MARGINAL PROBABILITIES : STATION LINEA    ***          

  CLASS MAIL   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.682 0.217 0.069 0.022 0.007 0.002

  CLASS MAIL   1 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.001 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.683     

  CLASS MAIL   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  CLASS ARCH   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.853 0.125 0.018 0.003 0.000 0.000

  CLASS ARCH   1 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.201     

  CLASS ARCH   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  GLOBAL         : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.611 0.238 0.093 0.036 0.014 0.005

  GLOBAL         : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.002 0.001 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        1.044     

 *** MARGINAL PROBABILITIES : STATION ISP      ***          

  CLASS MAIL   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.909 0.082 0.007 0.001 0.000 0.000

  CLASS MAIL   1 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.110     

  CLASS MAIL   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.948 0.050 0.003 0.000 0.000 0.000

  CLASS MAIL   2 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.058     

  CLASS ARCH   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.980 0.020 0.000 0.000 0.000 0.000

  CLASS ARCH   1 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.021     

  CLASS ARCH   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.980 0.020 0.000 0.000 0.000 0.000

  CLASS ARCH   2 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.021     

  GLOBAL         : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.836 0.137 0.022 0.004 0.001 0.000

  GLOBAL         : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.234     

 *** MARGINAL PROBABILITIES : STATION EMAIL  1 ***          

  CLASS MAIL   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.771 0.176 0.040 0.009 0.002 0.000

  CLASS MAIL   1 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.384     

  CLASS MAIL   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.730 0.197 0.053 0.014 0.004 0.001

  CLASS MAIL   2 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.508     

  CLASS ARCH   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  CLASS ARCH   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  GLOBAL         : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.600 0.240 0.096 0.038 0.015 0.006

  GLOBAL         : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.002 0.001 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        1.111     

 *** MARGINAL PROBABILITIES : STATION EMAIL  2 ***          

  CLASS MAIL   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.771 0.176 0.040 0.009 0.002 0.000

  CLASS MAIL   1 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.384     

  CLASS MAIL   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.730 0.197 0.053 0.014 0.004 0.001

  CLASS MAIL   2 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.508     

  CLASS ARCH   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  CLASS ARCH   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  GLOBAL         : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.600 0.240 0.096 0.038 0.015 0.006

  GLOBAL         : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.002 0.001 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        1.111     

 *** MARGINAL PROBABILITIES : STATION EMAIL  3 ***          

  CLASS MAIL   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.771 0.176 0.040 0.009 0.002 0.000

  CLASS MAIL   1 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.384     

  CLASS MAIL   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.730 0.197 0.053 0.014 0.004 0.001

  CLASS MAIL   2 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.508     

  CLASS ARCH   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  CLASS ARCH   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  GLOBAL         : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.600 0.240 0.096 0.038 0.015 0.006

  GLOBAL         : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.002 0.001 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        1.111     

 *** MARGINAL PROBABILITIES : STATION EMAIL  4 ***          

  CLASS MAIL   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.771 0.176 0.040 0.009 0.002 0.000

  CLASS MAIL   1 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.384     

  CLASS MAIL   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.730 0.197 0.053 0.014 0.004 0.001

  CLASS MAIL   2 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.508     

  CLASS ARCH   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  CLASS ARCH   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  GLOBAL         : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.600 0.240 0.096 0.038 0.015 0.006

  GLOBAL         : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.002 0.001 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        1.111     

 *** MARGINAL PROBABILITIES : STATION EMAIL  5 ***          

  CLASS MAIL   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.771 0.176 0.040 0.009 0.002 0.000

  CLASS MAIL   1 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.384     

  CLASS MAIL   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.730 0.197 0.053 0.014 0.004 0.001

  CLASS MAIL   2 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.508     

  CLASS ARCH   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  CLASS ARCH   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  GLOBAL         : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.600 0.240 0.096 0.038 0.015 0.006

  GLOBAL         : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.002 0.001 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        1.111     

 *** MARGINAL PROBABILITIES : STATION A        ***          

  CLASS MAIL   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  CLASS MAIL   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  CLASS ARCH   1 : CUSTNB=     0     1     2     3     4     5

                   PROB=   1.000 0.000 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        0.000     

  CLASS ARCH   2 : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.590 0.242 0.099 0.041 0.017 0.007

  CLASS ARCH   2 : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.003 0.001 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        1.175     

  GLOBAL         : CUSTNB=     0     1     2     3     4     5

                   PROB=   0.590 0.242 0.099 0.041 0.017 0.007

  GLOBAL         : CUSTNB=     6     7     8     9    10    11

                   PROB=   0.003 0.001 0.000 0.000 0.000 0.000

                   VARIANCE OF CUSTOMER NUMBER =        1.175     

              MEMORY USED:      17270 WORDS OF 4 BYTES

               (  0.12  % OF TOTAL MEMORY)

     39 /END/
Anexo 5
  SIMULOG   ***  QNAP2  ***  ( 15-09-2000  ) V 9.4   

  (C)  COPYRIGHT BY CII HONEYWELL BULL AND INRIA, 1986

      1 /DECLARE/ QUEUE CORREO,FTP,EMAIL(10,4),A(2,4),LINEA(2),

      2           ISP(2);

      3           CUSTOMER INTEGER ORIG,DEST,LONG,ORD;

      4           CLASS MAIL,ARCH;

      5           REF CUSTOMER C;

      6 /STATION/ NAME=CORREO;

      7           TYPE=SOURCE;

      8           SERVICE=BEGIN

      9                     EXP(1000./(10*10.));

     10                     ORIG:=RINT(1,10);

     11                     DEST:=RINT(1,9);

     12                     IF DEST>=ORIG THEN DEST:=DEST+1;

     13                     LONG:=EXP(2.5*1024.);

     14                     TRANSIT(EMAIL(ORIG,1),MAIL);

     15                   END;

     16 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,1);

     17           SERVICE=BEGIN

     18                     WHILE LONG > 1.5*1024. DO

     19                     BEGIN

     20                       CST(1.);

     21                       C:=NEW(CUSTOMER);

     22                       C.ORIG:=ORIG;

     23                       C.DEST:=DEST;

     24                       C.LONG:=1.5*1024.;

     25                       C.ORD:=0;

     26                       LONG:=LONG-1.5*1024.;

     27                       TRANSIT(C,EMAIL(ORIG,2));

     28                     END;

     29                     CST(1.);

     30                     IF LONG<64 THEN LONG:=64;

     31                     ORD:=1;

     32                     TRANSIT(EMAIL(ORIG,2));

     33                   END;

     34 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,2);

     35           SERVICE=BEGIN

     36                     CST(LONG*8./512000.*1000.);

     37                     IF ORIG < 6 THEN TRANSIT(ISP(1))

     38                                 ELSE TRANSIT(ISP(2));

     39                   END;

     40 /STATION/ NAME=ISP(1);

     41           SERVICE(MAIL)=BEGIN

     42                           CST(1.);

     43                           IF DEST < 6 THEN TRANSIT(EMAIL(DEST,3))

     44                                       ELSE TRANSIT(LINEA(1));

     45                         END;

     46           SERVICE(ARCH)= BEGIN

     47                           CST(1.);

     48                           IF DEST = 1 THEN TRANSIT(A(DEST,3))

     49                                       ELSE TRANSIT(LINEA(1));

     50                         END;

     51 /STATION/ NAME=ISP(2);

     52           SERVICE(MAIL)=BEGIN

     53                           CST(1.);

     54                           IF DEST < 6 THEN TRANSIT(LINEA(2))

     55                                       ELSE TRANSIT(EMAIL(DEST,3));

     56                   END;

     57           SERVICE(ARCH)= BEGIN

     58                           CST(1.);

     59                           IF DEST = 1 THEN TRANSIT(LINEA(2))

     60                                       ELSE TRANSIT(A(DEST,3));

     61                         END;

     62 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,3);

     63           SERVICE=BEGIN

     64                     CST(LONG*8./512000.*1000.);

     65                     TRANSIT(EMAIL(DEST,4));

     66                   END;

     67 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,4);

     68           SERVICE=BEGIN

     69                     CST(1.);

     70                     TRANSIT(OUT);

     71                   END;

     72 /STATION/ NAME=LINEA(1);

     73           SERVICE=BEGIN

     74                     CST(LONG*8./2000000.*1000.);

     75                     TRANSIT(ISP(2));

     76                   END;

     77 /STATION/ NAME=LINEA(2);

     78           SERVICE=BEGIN

     79                     CST(LONG*8./2000000.*1000.);

     80                     TRANSIT(ISP(1));

     81                   END;

     82 /STATION/ NAME=FTP;

     83           TYPE=SOURCE;

     84           SERVICE=BEGIN

     85                     EXP(60.*1000./(2.*1.));

     86                     ORIG:=RINT(1,2);

     87                     IF ORIG=1 THEN DEST:=2

     88                               ELSE DEST:=1;

     89                     LONG:=EXP(1.5*1024.*1024.);

     90                     TRANSIT(A(ORIG,1),ARCH);

     91                   END;

     92 /STATION/ NAME=A(1 STEP 1 UNTIL 2,1);

     93           SERVICE=BEGIN

     94                     WHILE LONG > 1.5*1024. DO

     95                     BEGIN

     96                       CST(1.);

     97                       C:=NEW(CUSTOMER);

     98                       C.ORIG:=ORIG;

     99                       C.DEST:=DEST;

    100                       C.LONG:=1.5*1024.;

    101                       C.ORD:=0;

    102                       LONG:=LONG-1.5*1024.;

    103                       TRANSIT(C,A(ORIG,2));

    104                     END;

    105                     CST(1.);

    106                     IF LONG<64 THEN LONG:=64;

    107                     ORD:=1;

    108                     TRANSIT(A(ORIG,2));

    109                   END;

    110 /STATION/ NAME=A(1 STEP 1 UNTIL 2,2);

    111           SERVICE=BEGIN

    112                     CST(LONG*8./512000.*1000.);

    113                     IF ORIG =1 THEN TRANSIT(ISP(1))

    114                                ELSE TRANSIT(ISP(2));

    115                   END;

    116 /STATION/ NAME=A(1 STEP 1 UNTIL 2,3);

    117           SERVICE=BEGIN

    118                     CST(LONG*8./512000.*1000.);

    119                     TRANSIT(A(DEST,4));

    120                   END;

    121 /STATION/ NAME=A(1 STEP 1 UNTIL 2,4);

    122           SERVICE=BEGIN

    123                     CST(1.);

    124                     TRANSIT(OUT);

    125                   END;

    126 /CONTROL/ TMAX=1000000.;

    127           CLASS=ALL QUEUE;

    128 /EXEC/    BEGIN

    129             SIMUL;

    130           END;

 *** SIMULATION ***

 ... TIME =      1000000.00

 *******************************************************************

 *   NAME   *  SERVICE * BUSY PCT *  CUST NB * RESPONSE *  SERV NB *

 *******************************************************************

 *          *          *          *          *          *          *

 *CORREO    * 10.09    * 1.000    * 1.000    * 10.09    *     99106*

 *          *          *          *          *          *          *

 *FTP       *0.3203E+05* 1.000    * 1.000    *0.3203E+05*        31*

 *          *          *          *          *          *          *

 *EMAIL  1  * 2.238    *0.2238E-01*0.2279E-01* 2.278    *     10002*

 *(MAIL    )* 2.238    *0.2238E-01*0.2279E-01* 2.278    *     10002*

 *          *          *          *          *          *          *

 *EMAIL  2  * 18.16    *0.4065    * 1.657    * 74.04    *     22381*

 *(MAIL    )* 18.16    *0.4065    * 1.657    * 74.04    *     22381*

 *          *          *          *          *          *          *

 *EMAIL  3  * 18.19    *0.4209    * 1.096    * 47.38    *     23135*

 *(MAIL    )* 18.19    *0.4209    * 1.096    * 47.38    *     23135*

 *          *          *          *          *          *          *

 *EMAIL  4  * 1.000    *0.2314E-01*0.2314E-01* 1.000    *     23135*

 *(MAIL    )* 1.000    *0.2314E-01*0.2314E-01* 1.000    *     23135*

 *          *          *          *          *          *          *

 *EMAIL  5  * 2.229    *0.2213E-01*0.2249E-01* 2.264    *      9931*

 *(MAIL    )* 2.229    *0.2213E-01*0.2249E-01* 2.264    *      9931*

 *          *          *          *          *          *          *

 *EMAIL  6  * 18.13    *0.4012    * 1.621    * 73.24    *     22130*

 *(MAIL    )* 18.13    *0.4012    * 1.621    * 73.24    *     22130*

 *          *          *          *          *          *          *

 *EMAIL  7  * 18.18    *0.4072    * 1.132    * 50.53    *     22400*

 *(MAIL    )* 18.18    *0.4072    * 1.132    * 50.53    *     22400*

 *          *          *          *          *          *          *

 *EMAIL  8  * 1.000    *0.2240E-01*0.2240E-01* 1.000    *     22400*

 *(MAIL    )* 1.000    *0.2240E-01*0.2240E-01* 1.000    *     22400*

 *          *          *          *          *          *          *

 *EMAIL  9  * 2.271    *0.2263E-01*0.2302E-01* 2.310    *      9967*

 *(MAIL    )* 2.271    *0.2263E-01*0.2302E-01* 2.310    *      9967*

 *          *          *          *          *          *          *

 *EMAIL 10  * 18.22    *0.4123    * 1.773    * 78.35    *     22633*

 *(MAIL    )* 18.22    *0.4123    * 1.773    * 78.35    *     22633*

 *          *          *          *          *          *          *

 *EMAIL 11  * 18.13    *0.4122    * 1.129    * 49.67    *     22737*

 *(MAIL    )* 18.13    *0.4122    * 1.129    * 49.67    *     22737*

 *          *          *          *          *          *          *

 *EMAIL 12  * 1.000    *0.2274E-01*0.2274E-01* 1.000    *     22737*

 *(MAIL    )* 1.000    *0.2274E-01*0.2274E-01* 1.000    *     22737*

 *          *          *          *          *          *          *

 *EMAIL 13  * 2.247    *0.2176E-01*0.2209E-01* 2.280    *      9688*

 *(MAIL    )* 2.247    *0.2176E-01*0.2209E-01* 2.280    *      9688*

 *          *          *          *          *          *          *

 *EMAIL 14  * 18.10    *0.3939    * 1.614    * 74.16    *     21765*

 *(MAIL    )* 18.10    *0.3939    * 1.614    * 74.16    *     21765*

 *          *          *          *          *          *          *

 *EMAIL 15  * 18.18    *0.4052    * 1.034    * 46.40    *     22287*

 *(MAIL    )* 18.18    *0.4052    * 1.034    * 46.40    *     22287*

 *          *          *          *          *          *          *

 *EMAIL 16  * 1.000    *0.2229E-01*0.2229E-01* 1.000    *     22287*

 *(MAIL    )* 1.000    *0.2229E-01*0.2229E-01* 1.000    *     22287*

 *          *          *          *          *          *          *

 *EMAIL 17  * 2.234    *0.2178E-01*0.2220E-01* 2.277    *      9750*

 *(MAIL    )* 2.234    *0.2178E-01*0.2220E-01* 2.277    *      9750*

 *          *          *          *          *          *          *

 *EMAIL 18  * 18.13    *0.3948    * 1.645    * 75.54    *     21776*

 *(MAIL    )* 18.13    *0.3948    * 1.645    * 75.54    *     21776*

 *          *          *          *          *          *          *

 *EMAIL 19  * 18.07    *0.3993    *0.9849    * 44.57    *     22099*

 *(MAIL    )* 18.07    *0.3993    *0.9849    * 44.57    *     22099*

 *          *          *          *          *          *          *

 *EMAIL 20  * 1.000    *0.2210E-01*0.2210E-01* 1.000    *     22099*

 *(MAIL    )* 1.000    *0.2210E-01*0.2210E-01* 1.000    *     22099*

 *          *          *          *          *          *          *

 *EMAIL 21  * 2.241    *0.2246E-01*0.2292E-01* 2.287    *     10022*

 *(MAIL    )* 2.241    *0.2246E-01*0.2292E-01* 2.287    *     10022*

 *          *          *          *          *          *          *

 *EMAIL 22  * 18.06    *0.4056    * 1.673    * 74.49    *     22457*

 *(MAIL    )* 18.06    *0.4056    * 1.673    * 74.49    *     22457*

 *          *          *          *          *          *          *

 *EMAIL 23  * 18.12    *0.4021    *0.9975    * 44.95    *     22189*

 *(MAIL    )* 18.12    *0.4021    *0.9975    * 44.95    *     22189*

 *          *          *          *          *          *          *

 *EMAIL 24  * 1.000    *0.2219E-01*0.2219E-01* 1.000    *     22189*

 *(MAIL    )* 1.000    *0.2219E-01*0.2219E-01* 1.000    *     22189*

 *          *          *          *          *          *          *

 *EMAIL 25  * 2.236    *0.2190E-01*0.2229E-01* 2.276    *      9796*

 *(MAIL    )* 2.236    *0.2190E-01*0.2229E-01* 2.276    *      9796*

 *          *          *          *          *          *          *

 *EMAIL 26  * 18.11    *0.3966    * 1.568    * 71.60    *     21900*

 *(MAIL    )* 18.11    *0.3966    * 1.568    * 71.60    *     21900*

 *          *          *          *          *          *          *

 *EMAIL 27  * 18.06    *0.4000    * 1.026    * 46.33    *     22148*

 *(MAIL    )* 18.06    *0.4000    * 1.026    * 46.33    *     22148*

 *          *          *          *          *          *          *

 *EMAIL 28  * 1.000    *0.2215E-01*0.2215E-01* 1.000    *     22148*

 *(MAIL    )* 1.000    *0.2215E-01*0.2215E-01* 1.000    *     22148*

 *          *          *          *          *          *          *

 *EMAIL 29  * 2.219    *0.2185E-01*0.2224E-01* 2.259    *      9844*

 *(MAIL    )* 2.219    *0.2185E-01*0.2224E-01* 2.259    *      9844*

 *          *          *          *          *          *          *

 *EMAIL 30  * 18.08    *0.3949    * 1.616    * 73.96    *     21844*

 *(MAIL    )* 18.08    *0.3949    * 1.616    * 73.96    *     21844*

 *          *          *          *          *          *          *

 *EMAIL 31  * 18.07    *0.3912    *0.9842    * 45.46    *     21647*

 *(MAIL    )* 18.07    *0.3912    *0.9842    * 45.46    *     21647*

 *          *          *          *          *          *          *

 *EMAIL 32  * 1.000    *0.2165E-01*0.2165E-01* 1.000    *     21647*

 *(MAIL    )* 1.000    *0.2165E-01*0.2165E-01* 1.000    *     21647*

 *          *          *          *          *          *          *

 *EMAIL 33  * 2.237    *0.2251E-01*0.2285E-01* 2.271    *     10060*

 *(MAIL    )* 2.237    *0.2251E-01*0.2285E-01* 2.271    *     10060*

 *          *          *          *          *          *          *

 *EMAIL 34  * 18.10    *0.4073    * 1.708    * 75.90    *     22505*

 *(MAIL    )* 18.10    *0.4073    * 1.708    * 75.90    *     22505*

 *          *          *          *          *          *          *

 *EMAIL 35  * 18.13    *0.3933    *0.9722    * 44.81    *     21693*

 *(MAIL    )* 18.13    *0.3933    *0.9722    * 44.81    *     21693*

 *          *          *          *          *          *          *

 *EMAIL 36  * 1.000    *0.2169E-01*0.2169E-01* 1.000    *     21693*

 *(MAIL    )* 1.000    *0.2169E-01*0.2169E-01* 1.000    *     21693*

 *          *          *          *          *          *          *

 *EMAIL 37  * 2.248    *0.2258E-01*0.2295E-01* 2.284    *     10045*

 *(MAIL    )* 2.248    *0.2258E-01*0.2295E-01* 2.284    *     10045*

 *          *          *          *          *          *          *

 *EMAIL 38  * 18.14    *0.4096    * 1.682    * 74.49    *     22584*

 *(MAIL    )* 18.14    *0.4096    * 1.682    * 74.49    *     22584*

 *          *          *          *          *          *          *

 *EMAIL 39  * 18.09    *0.3912    *0.9499    * 43.92    *     21628*

 *(MAIL    )* 18.09    *0.3912    *0.9499    * 43.92    *     21628*

 *          *          *          *          *          *          *

 *EMAIL 40  * 1.000    *0.2163E-01*0.2163E-01* 1.000    *     21628*

 *(MAIL    )* 1.000    *0.2163E-01*0.2163E-01* 1.000    *     21628*

 *          *          *          *          *          *          *

 *A      1  * 1174.    *0.1408E-01*0.1408E-01* 1174.    *        12*

 *(ARCH    )* 1174.    *0.1408E-01*0.1408E-01* 1174.    *        12*

 *          *          *          *          *          *          *

 *A      2  * 23.99    *0.3379    * 365.1    *0.2592E+05*     14083*

 *(ARCH    )* 23.99    *0.3379    * 365.1    *0.2592E+05*     14083*

 *          *          *          *          *          *          *

 *A      3  * 23.99    *0.4135    *0.8206    * 47.61    *     17237*

 *(ARCH    )* 23.99    *0.4135    *0.8206    * 47.61    *     17237*

 *          *          *          *          *          *          *

 *A      4  * 1.000    *0.1724E-01*0.1724E-01* 1.000    *     17237*

 *(ARCH    )* 1.000    *0.1724E-01*0.1724E-01* 1.000    *     17237*

 *          *          *          *          *          *          *

 *A      5  * 963.1    *0.1830E-01*0.1830E-01* 963.1    *        19*

 *(ARCH    )* 963.1    *0.1830E-01*0.1830E-01* 963.1    *        19*

 *          *          *          *          *          *          *

 *A      6  * 23.99    *0.4135    * 549.9    *0.3151E+05*     17239*

 *(ARCH    )* 23.99    *0.4135    * 549.9    *0.3151E+05*     17239*

 *          *          *          *          *          *          *

 *A      7  * 23.99    *0.3379    *0.6501    * 46.16    *     14083*

 *(ARCH    )* 23.99    *0.3379    *0.6501    * 46.16    *     14083*

 *          *          *          *          *          *          *

 *A      8  * 1.000    *0.1408E-01*0.1408E-01* 1.000    *     14083*

 *(ARCH    )* 1.000    *0.1408E-01*0.1408E-01* 1.000    *     14083*

 *          *          *          *          *          *          *

 *LINEA  1  * 4.919    *0.3688    *0.4913    * 6.552    *     74979*

 *(MAIL    )* 4.636    *0.2823    *0.3882    * 6.375    *     60896*

 *(ARCH    )* 6.141    *0.8649E-01*0.1031    * 7.319    *     14083*

 *          *          *          *          *          *          *

 *LINEA  2  * 4.961    *0.3974    *0.5467    * 6.824    *     80112*

 *(MAIL    )* 4.637    *0.2915    *0.4176    * 6.642    *     62873*

 *(ARCH    )* 6.141    *0.1059    *0.1291    * 7.486    *     17239*

 *          *          *          *          *          *          *

 *ISP    1  * 1.000    *0.2049    *0.2276    * 1.111    *    204880*

 *(MAIL    )* 1.000    *0.1736    *0.1935    * 1.115    *    173558*

 *(ARCH    )* 1.000    *0.3132E-01*0.3405E-01* 1.087    *     31322*

 *          *          *          *          *          *          *

 *ISP    2  * 1.000    *0.2035    *0.2266    * 1.113    *    203508*

 *(MAIL    )* 1.000    *0.1722    *0.1921    * 1.116    *    172186*

 *(ARCH    )* 1.000    *0.3132E-01*0.3447E-01* 1.100    *     31322*

 *          *          *          *          *          *          *

 *******************************************************************

 ... END OF SIMULATION ...

              MEMORY USED:     274881 WORDS OF 4 BYTES

               (  1.83  % OF TOTAL MEMORY)

    131 /END/
Anexo 6
  SIMULOG   ***  QNAP2  ***  ( 15-09-2000  ) V 9.4   

  (C)  COPYRIGHT BY CII HONEYWELL BULL AND INRIA, 1986

      1 /DECLARE/ QUEUE CORREO,FTP,EMAIL(10,4),A(2,4),LINEA(2),

      2           ISP(2), RMAIL, RARCH;

      3           CUSTOMER INTEGER ORIG,DEST,LONG,ORD;

      4           CLASS MAIL,ARCH;

      5           REF CUSTOMER C;

      6 /STATION/ NAME=CORREO;

      7           TYPE=SOURCE;

      8           SERVICE=BEGIN

      9                     EXP(1000./(10*10.));

     10                     ORIG:=RINT(1,10);

     11                     DEST:=RINT(1,9);

     12                     IF DEST>=ORIG THEN DEST:=DEST+1;

     13                     LONG:=EXP(2.5*1024.);

     14                     TRANSIT(NEW(CUSTOMER),RMAIL,MAIL);

     15                     TRANSIT(EMAIL(ORIG,1),MAIL);

     16                   END;

     17 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,1);

     18           SERVICE=BEGIN

     19                     WHILE LONG > 1.5*1024. DO

     20                     BEGIN

     21                       CST(1.);

     22                       C:=NEW(CUSTOMER);

     23                       C.ORIG:=ORIG;

     24                       C.DEST:=DEST;

     25                       C.LONG:=1.5*1024.;

     26                       C.ORD:=0;

     27                       LONG:=LONG-1.5*1024.;

     28                       TRANSIT(C,EMAIL(ORIG,2));

     29                     END;

     30                     CST(1.);

     31                     IF LONG<64 THEN LONG:=64;

     32                     ORD:=1;

     33                     TRANSIT(EMAIL(ORIG,2));

     34                   END;

     35 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,2);

     36           SERVICE=BEGIN

     37                     CST(LONG*8./512000.*1000.);

     38                     IF ORIG < 6 THEN TRANSIT(ISP(1))

     39                                 ELSE TRANSIT(ISP(2));

     40                   END;

     41 /STATION/ NAME=ISP(1);

     42           SERVICE(MAIL)=BEGIN

     43                           CST(1.);

     44                           IF DEST < 6 THEN TRANSIT(EMAIL(DEST,3))

     45                                       ELSE TRANSIT(LINEA(1));

     46                         END;

     47           SERVICE(ARCH)= BEGIN

     48                           CST(1.);

     49                           IF DEST = 1 THEN TRANSIT(A(DEST,3))

     50                                       ELSE TRANSIT(LINEA(1));

     51                         END;

     52 /STATION/ NAME=ISP(2);

     53           SERVICE(MAIL)=BEGIN

     54                           CST(1.);

     55                           IF DEST < 6 THEN TRANSIT(LINEA(2))

     56                                       ELSE TRANSIT(EMAIL(DEST,3));

     57                   END;

     58           SERVICE(ARCH)= BEGIN

     59                           CST(1.);

     60                           IF DEST = 1 THEN TRANSIT(LINEA(2))

     61                                       ELSE TRANSIT(A(DEST,3));

     62                         END;

     63 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,3);

     64           SERVICE=BEGIN

     65                     CST(LONG*8./512000.*1000.);

     66                     TRANSIT(EMAIL(DEST,4));

     67                   END;

     68 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,4);

     69           SERVICE=BEGIN

     70                     CST(1.);

     71                     IF ORD = 1 THEN

     72                     BEGIN

     73                       C:=RMAIL.FIRST;

     74                       WHILE C.FATHER <> CUSTOMER DO C:=C.NEXT;

     75                       TRANSIT (C,OUT);

     76                     END;

     77                     TRANSIT(OUT);

     78                   END;

     79 /STATION/ NAME=LINEA(1);

     80           SERVICE=BEGIN

     81                     CST(LONG*8./2000000.*1000.);

     82                     TRANSIT(ISP(2));

     83                   END;

     84 /STATION/ NAME=LINEA(2);

     85           SERVICE=BEGIN

     86                     CST(LONG*8./2000000.*1000.);

     87                     TRANSIT(ISP(1));

     88                   END;

     89 /STATION/ NAME=FTP;

     90           TYPE=SOURCE;

     91           SERVICE=BEGIN

     92                     EXP(60.*1000./(2.*1.));

     93                     ORIG:=RINT(1,2);

     94                     IF ORIG=1 THEN DEST:=2

     95                               ELSE DEST:=1;

     96                     LONG:=EXP(1.5*1024.*1024.);

     97                     TRANSIT(NEW(CUSTOMER),RARCH,ARCH);

     98                     TRANSIT(A(ORIG,1),ARCH);

     99                   END;

    100 /STATION/ NAME=A(1 STEP 1 UNTIL 2,1);

    101           SERVICE=BEGIN

    102                     WHILE LONG > 1.5*1024. DO

    103                     BEGIN

    104                       CST(1.);

    105                       C:=NEW(CUSTOMER);

    106                       C.ORIG:=ORIG;

    107                       C.DEST:=DEST;

    108                       C.LONG:=1.5*1024.;

    109                       C.ORD:=0;

    110                       LONG:=LONG-1.5*1024.;

    111                       TRANSIT(C,A(ORIG,2));

    112                     END;

    113                     CST(1.);

    114                     IF LONG<64 THEN LONG:=64;

    115                     ORD:=1;

    116                     TRANSIT(A(ORIG,2));

    117                   END;

    118 /STATION/ NAME=A(1 STEP 1 UNTIL 2,2);

    119           SERVICE=BEGIN

    120                     CST(LONG*8./512000.*1000.);

    121                     IF ORIG =1 THEN TRANSIT(ISP(1))

    122                                ELSE TRANSIT(ISP(2));

    123                   END;

    124 /STATION/ NAME=A(1 STEP 1 UNTIL 2,3);

    125           SERVICE=BEGIN

    126                     CST(LONG*8./512000.*1000.);

    127                     TRANSIT(A(DEST,4));

    128                   END;

    129 /STATION/ NAME=A(1 STEP 1 UNTIL 2,4);

    130           SERVICE=BEGIN

    131                     CST(1.);

    132                     IF ORD = 1 THEN

    133                     BEGIN

    134                       C:=RARCH.FIRST;

    135                       WHILE C.FATHER <> CUSTOMER DO C:=C.NEXT;

    136                       TRANSIT (C,OUT);

    137                     END;

    138                     TRANSIT(OUT);

    139                   END;

    140 /CONTROL/ TMAX=1000000.;

    141           CLASS=ALL QUEUE;

    142           ACCURACY=RMAIL,RARCH;

    143 /EXEC/    BEGIN

    144             SIMUL;

    145           END;

 ***SIMULATION WITH SPECTRAL METHOD ***

 ... TIME =      1000000.00 , NB SAMPLES =    512 , CONF. LEVEL = 0.95

 (0I0A03)  ==>WARNING (OUTPUT) : SOME CONFIDENCE INTERVALS ARE NOT AVAILABLE

                                 FOR QUEUE ... RMAIL    . 0 ASSUMED THEN

 (0I0A04)  ==>WARNING (OUTPUT) : SOME CONFIDENCE INTERVALS ARE NOT AVAILABLE

                                 FOR QUEUE ... RMAIL

                                 AND CLASS ... MAIL    . 0 ASSUMED THEN

 (0I0A03)  ==>WARNING (OUTPUT) : SOME CONFIDENCE INTERVALS ARE NOT AVAILABLE

                                 FOR QUEUE ... RARCH    . 0 ASSUMED THEN

 (0I0A04)  ==>WARNING (OUTPUT) : SOME CONFIDENCE INTERVALS ARE NOT AVAILABLE

                                 FOR QUEUE ... RARCH

                                 AND CLASS ... ARCH    . 0 ASSUMED THEN

 *******************************************************************

 *   NAME   *  SERVICE * BUSY PCT *  CUST NB * RESPONSE *  SERV NB *

 *******************************************************************

 *          *          *          *          *          *          *

 *CORREO    * 10.09    * 1.000    * 1.000    * 10.09    *     99106*

 *          *          *          *          *          *          *

 *FTP       *0.3203E+05* 1.000    * 1.000    *0.3203E+05*        31*

 *          *          *          *          *          *          *

 *EMAIL  1  * 2.238    *0.2238E-01*0.2279E-01* 2.278    *     10002*

 *(MAIL    )* 2.238    *0.2238E-01*0.2279E-01* 2.278    *     10002*

 *          *          *          *          *          *          *

 *EMAIL  2  * 18.16    *0.4065    * 1.657    * 74.04    *     22381*

 *(MAIL    )* 18.16    *0.4065    * 1.657    * 74.04    *     22381*

 *          *          *          *          *          *          *

 *EMAIL  3  * 18.19    *0.4209    * 1.096    * 47.38    *     23135*

 *(MAIL    )* 18.19    *0.4209    * 1.096    * 47.38    *     23135*

 *          *          *          *          *          *          *

 *EMAIL  4  * 1.000    *0.2314E-01*0.2314E-01* 1.000    *     23135*

 *(MAIL    )* 1.000    *0.2314E-01*0.2314E-01* 1.000    *     23135*

 *          *          *          *          *          *          *

 *EMAIL  5  * 2.229    *0.2213E-01*0.2249E-01* 2.264    *      9931*

 *(MAIL    )* 2.229    *0.2213E-01*0.2249E-01* 2.264    *      9931*

 *          *          *          *          *          *          *

 *EMAIL  6  * 18.13    *0.4012    * 1.621    * 73.24    *     22130*

 *(MAIL    )* 18.13    *0.4012    * 1.621    * 73.24    *     22130*

 *          *          *          *          *          *          *

 *EMAIL  7  * 18.18    *0.4072    * 1.132    * 50.53    *     22400*

 *(MAIL    )* 18.18    *0.4072    * 1.132    * 50.53    *     22400*

 *          *          *          *          *          *          *

 *EMAIL  8  * 1.000    *0.2240E-01*0.2240E-01* 1.000    *     22400*

 *(MAIL    )* 1.000    *0.2240E-01*0.2240E-01* 1.000    *     22400*

 *          *          *          *          *          *          *

 *EMAIL  9  * 2.271    *0.2263E-01*0.2302E-01* 2.310    *      9967*

 *(MAIL    )* 2.271    *0.2263E-01*0.2302E-01* 2.310    *      9967*

 *          *          *          *          *          *          *

 *EMAIL 10  * 18.22    *0.4123    * 1.773    * 78.35    *     22633*

 *(MAIL    )* 18.22    *0.4123    * 1.773    * 78.35    *     22633*

 *          *          *          *          *          *          *

 *EMAIL 11  * 18.13    *0.4122    * 1.129    * 49.67    *     22737*

 *(MAIL    )* 18.13    *0.4122    * 1.129    * 49.67    *     22737*

 *          *          *          *          *          *          *

 *EMAIL 12  * 1.000    *0.2274E-01*0.2274E-01* 1.000    *     22737*

 *(MAIL    )* 1.000    *0.2274E-01*0.2274E-01* 1.000    *     22737*

 *          *          *          *          *          *          *

 *EMAIL 13  * 2.247    *0.2176E-01*0.2209E-01* 2.280    *      9688*

 *(MAIL    )* 2.247    *0.2176E-01*0.2209E-01* 2.280    *      9688*

 *          *          *          *          *          *          *

 *EMAIL 14  * 18.10    *0.3939    * 1.614    * 74.16    *     21765*

 *(MAIL    )* 18.10    *0.3939    * 1.614    * 74.16    *     21765*

 *          *          *          *          *          *          *

 *EMAIL 15  * 18.18    *0.4052    * 1.034    * 46.40    *     22287*

 *(MAIL    )* 18.18    *0.4052    * 1.034    * 46.40    *     22287*

 *          *          *          *          *          *          *

 *EMAIL 16  * 1.000    *0.2229E-01*0.2229E-01* 1.000    *     22287*

 *(MAIL    )* 1.000    *0.2229E-01*0.2229E-01* 1.000    *     22287*

 *          *          *          *          *          *          *

 *EMAIL 17  * 2.234    *0.2178E-01*0.2220E-01* 2.277    *      9750*

 *(MAIL    )* 2.234    *0.2178E-01*0.2220E-01* 2.277    *      9750*

 *          *          *          *          *          *          *

 *EMAIL 18  * 18.13    *0.3948    * 1.645    * 75.54    *     21776*

 *(MAIL    )* 18.13    *0.3948    * 1.645    * 75.54    *     21776*

 *          *          *          *          *          *          *

 *EMAIL 19  * 18.07    *0.3993    *0.9849    * 44.57    *     22099*

 *(MAIL    )* 18.07    *0.3993    *0.9849    * 44.57    *     22099*

 *          *          *          *          *          *          *

 *EMAIL 20  * 1.000    *0.2210E-01*0.2210E-01* 1.000    *     22099*

 *(MAIL    )* 1.000    *0.2210E-01*0.2210E-01* 1.000    *     22099*

 *          *          *          *          *          *          *

 *EMAIL 21  * 2.241    *0.2246E-01*0.2292E-01* 2.287    *     10022*

 *(MAIL    )* 2.241    *0.2246E-01*0.2292E-01* 2.287    *     10022*

 *          *          *          *          *          *          *

 *EMAIL 22  * 18.06    *0.4056    * 1.673    * 74.49    *     22457*

 *(MAIL    )* 18.06    *0.4056    * 1.673    * 74.49    *     22457*

 *          *          *          *          *          *          *

 *EMAIL 23  * 18.12    *0.4021    *0.9975    * 44.95    *     22189*

 *(MAIL    )* 18.12    *0.4021    *0.9975    * 44.95    *     22189*

 *          *          *          *          *          *          *

 *EMAIL 24  * 1.000    *0.2219E-01*0.2219E-01* 1.000    *     22189*

 *(MAIL    )* 1.000    *0.2219E-01*0.2219E-01* 1.000    *     22189*

 *          *          *          *          *          *          *

 *EMAIL 25  * 2.236    *0.2190E-01*0.2229E-01* 2.276    *      9796*

 *(MAIL    )* 2.236    *0.2190E-01*0.2229E-01* 2.276    *      9796*

 *          *          *          *          *          *          *

 *EMAIL 26  * 18.11    *0.3966    * 1.568    * 71.60    *     21900*

 *(MAIL    )* 18.11    *0.3966    * 1.568    * 71.60    *     21900*

 *          *          *          *          *          *          *

 *EMAIL 27  * 18.06    *0.4000    * 1.026    * 46.33    *     22148*

 *(MAIL    )* 18.06    *0.4000    * 1.026    * 46.33    *     22148*

 *          *          *          *          *          *          *

 *EMAIL 28  * 1.000    *0.2215E-01*0.2215E-01* 1.000    *     22148*

 *(MAIL    )* 1.000    *0.2215E-01*0.2215E-01* 1.000    *     22148*

 *          *          *          *          *          *          *

 *EMAIL 29  * 2.219    *0.2185E-01*0.2224E-01* 2.259    *      9844*

 *(MAIL    )* 2.219    *0.2185E-01*0.2224E-01* 2.259    *      9844*

 *          *          *          *          *          *          *

 *EMAIL 30  * 18.08    *0.3949    * 1.616    * 73.96    *     21844*

 *(MAIL    )* 18.08    *0.3949    * 1.616    * 73.96    *     21844*

 *          *          *          *          *          *          *

 *EMAIL 31  * 18.07    *0.3912    *0.9842    * 45.46    *     21647*

 *(MAIL    )* 18.07    *0.3912    *0.9842    * 45.46    *     21647*

 *          *          *          *          *          *          *

 *EMAIL 32  * 1.000    *0.2165E-01*0.2165E-01* 1.000    *     21647*

 *(MAIL    )* 1.000    *0.2165E-01*0.2165E-01* 1.000    *     21647*

 *          *          *          *          *          *          *

 *EMAIL 33  * 2.237    *0.2251E-01*0.2285E-01* 2.271    *     10060*

 *(MAIL    )* 2.237    *0.2251E-01*0.2285E-01* 2.271    *     10060*

 *          *          *          *          *          *          *

 *EMAIL 34  * 18.10    *0.4073    * 1.708    * 75.90    *     22505*

 *(MAIL    )* 18.10    *0.4073    * 1.708    * 75.90    *     22505*

 *          *          *          *          *          *          *

 *EMAIL 35  * 18.13    *0.3933    *0.9722    * 44.81    *     21693*

 *(MAIL    )* 18.13    *0.3933    *0.9722    * 44.81    *     21693*

 *          *          *          *          *          *          *

 *EMAIL 36  * 1.000    *0.2169E-01*0.2169E-01* 1.000    *     21693*

 *(MAIL    )* 1.000    *0.2169E-01*0.2169E-01* 1.000    *     21693*

 *          *          *          *          *          *          *

 *EMAIL 37  * 2.248    *0.2258E-01*0.2295E-01* 2.284    *     10045*

 *(MAIL    )* 2.248    *0.2258E-01*0.2295E-01* 2.284    *     10045*

 *          *          *          *          *          *          *

 *EMAIL 38  * 18.14    *0.4096    * 1.682    * 74.49    *     22584*

 *(MAIL    )* 18.14    *0.4096    * 1.682    * 74.49    *     22584*

 *          *          *          *          *          *          *

 *EMAIL 39  * 18.09    *0.3912    *0.9499    * 43.92    *     21628*

 *(MAIL    )* 18.09    *0.3912    *0.9499    * 43.92    *     21628*

 *          *          *          *          *          *          *

 *EMAIL 40  * 1.000    *0.2163E-01*0.2163E-01* 1.000    *     21628*

 *(MAIL    )* 1.000    *0.2163E-01*0.2163E-01* 1.000    *     21628*

 *          *          *          *          *          *          *

 *A      1  * 1174.    *0.1408E-01*0.1408E-01* 1174.    *        12*

 *(ARCH    )* 1174.    *0.1408E-01*0.1408E-01* 1174.    *        12*

 *          *          *          *          *          *          *

 *A      2  * 23.99    *0.3379    * 365.1    *0.2592E+05*     14083*

 *(ARCH    )* 23.99    *0.3379    * 365.1    *0.2592E+05*     14083*

 *          *          *          *          *          *          *

 *A      3  * 23.99    *0.4135    *0.8206    * 47.61    *     17237*

 *(ARCH    )* 23.99    *0.4135    *0.8206    * 47.61    *     17237*

 *          *          *          *          *          *          *

 *A      4  * 1.000    *0.1724E-01*0.1724E-01* 1.000    *     17237*

 *(ARCH    )* 1.000    *0.1724E-01*0.1724E-01* 1.000    *     17237*

 *          *          *          *          *          *          *

 *A      5  * 963.1    *0.1830E-01*0.1830E-01* 963.1    *        19*

 *(ARCH    )* 963.1    *0.1830E-01*0.1830E-01* 963.1    *        19*

 *          *          *          *          *          *          *

 *A      6  * 23.99    *0.4135    * 549.9    *0.3151E+05*     17239*

 *(ARCH    )* 23.99    *0.4135    * 549.9    *0.3151E+05*     17239*

 *          *          *          *          *          *          *

 *A      7  * 23.99    *0.3379    *0.6501    * 46.16    *     14083*

 *(ARCH    )* 23.99    *0.3379    *0.6501    * 46.16    *     14083*

 *          *          *          *          *          *          *

 *A      8  * 1.000    *0.1408E-01*0.1408E-01* 1.000    *     14083*

 *(ARCH    )* 1.000    *0.1408E-01*0.1408E-01* 1.000    *     14083*

 *          *          *          *          *          *          *

 *LINEA  1  * 4.919    *0.3688    *0.4913    * 6.552    *     74979*

 *(MAIL    )* 4.636    *0.2823    *0.3882    * 6.375    *     60896*

 *(ARCH    )* 6.141    *0.8649E-01*0.1031    * 7.319    *     14083*

 *          *          *          *          *          *          *

 *LINEA  2  * 4.961    *0.3974    *0.5467    * 6.824    *     80112*

 *(MAIL    )* 4.637    *0.2915    *0.4176    * 6.642    *     62873*

 *(ARCH    )* 6.141    *0.1059    *0.1291    * 7.486    *     17239*

 *          *          *          *          *          *          *

 *ISP    1  * 1.000    *0.2049    *0.2276    * 1.111    *    204880*

 *(MAIL    )* 1.000    *0.1736    *0.1935    * 1.115    *    173558*

 *(ARCH    )* 1.000    *0.3132E-01*0.3405E-01* 1.087    *     31322*

 *          *          *          *          *          *          *

 *ISP    2  * 1.000    *0.2035    *0.2266    * 1.113    *    203508*

 *(MAIL    )* 1.000    *0.1722    *0.1921    * 1.116    *    172186*

 *(ARCH    )* 1.000    *0.3132E-01*0.3447E-01* 1.100    *     31322*

 *          *          *          *          *          *          *

 *RMAIL     *0.0000E+00*0.0000E+00* 11.59    * 116.9    *     99094*

 *   +/-    *----------*0.0000E+00*0.1753    * 1.386    *          *

 *(MAIL    )*0.0000E+00*0.0000E+00* 11.59    * 116.9    *     99094*

 *          *          *          *          *          *          *

 *RARCH     *0.0000E+00*0.0000E+00*0.9536    *0.3155E+05*        30*

 *   +/-    *----------*0.0000E+00*0.7530    *----------*          *

 *(ARCH    )*0.0000E+00*0.0000E+00*0.9536    *0.3155E+05*        30*

 *          *          *          *          *          *          *

 *******************************************************************

 ... END OF SIMULATION ...

              MEMORY USED:     279701 WORDS OF 4 BYTES

               (  1.86  % OF TOTAL MEMORY)

    146 /END/
Anexo 7
  SIMULOG   ***  QNAP2  ***  ( 15-09-2000  ) V 9.4   

  (C)  COPYRIGHT BY CII HONEYWELL BULL AND INRIA, 1986

      1 /DECLARE/ QUEUE CORREO,FTP,EMAIL(10,4),A(2,4),LINEA(2),

      2           ISP(2);

      3           CUSTOMER INTEGER ORIG,DEST,LONG,ORD;

      4           CLASS MAIL,ARCH;

      5           REF CUSTOMER C;

      6           REAL PMAIL(4),PMAILI,PMAILL;

      7           REAL PARCH(4),PARCHI,PARCHL;

      8 /STATION/ NAME=CORREO;

      9           TYPE=SOURCE;

     10           SERVICE=BEGIN

     11                     EXP(1000./(10*10.));

     12                     ORIG:=RINT(1,10);

     13                     DEST:=RINT(1,9);

     14                     IF DEST>=ORIG THEN DEST:=DEST+1;

     15                     LONG:=EXP(2.5*1024.);

     16                     TRANSIT(EMAIL(ORIG,1),MAIL);

     17                   END;

     18 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,1);

     19           SERVICE=BEGIN

     20                     WHILE LONG > 1.5*1024. DO

     21                     BEGIN

     22                       CST(1.);

     23                       C:=NEW(CUSTOMER);

     24                       C.ORIG:=ORIG;

     25                       C.DEST:=DEST;

     26                       C.LONG:=1.5*1024.;

     27                       C.ORD:=0;

     28                       LONG:=LONG-1.5*1024.;

     29                       TRANSIT(C,EMAIL(ORIG,2));

     30                     END;

     31                     CST(1.);

     32                     IF LONG<64 THEN LONG:=64;

     33                     ORD:=1;

     34                     TRANSIT(EMAIL(ORIG,2));

     35                   END;

     36           CAPACITY=3;

     37           REJECT=BEGIN

     38                    PMAIL(1):=PMAIL(1)+1;

     39                    TRANSIT(OUT);

     40                  END;

     41 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,2);

     42           SERVICE=BEGIN

     43                     CST(LONG*8./512000.*1000.);

     44                     IF ORIG < 6 THEN TRANSIT(ISP(1))

     45                                 ELSE TRANSIT(ISP(2));

     46                   END;

     47           CAPACITY=30;

     48           REJECT=BEGIN

     49                    PMAIL(2):=PMAIL(2)+1;

     50                    TRANSIT(OUT);

     51                  END;

     52 /STATION/ NAME=ISP(1);

     53           SERVICE(MAIL)=BEGIN

     54                           CST(1.);

     55                           IF DEST < 6 THEN TRANSIT(EMAIL(DEST,3))

     56                                       ELSE TRANSIT(LINEA(1));

     57                         END;

     58           SERVICE(ARCH)= BEGIN

     59                           CST(1.);

     60                           IF DEST = 1 THEN TRANSIT(A(DEST,3))

     61                                       ELSE TRANSIT(LINEA(1));

     62                         END;

     63           CAPACITY=4;

     64           REJECT(MAIL)=BEGIN

     65                          PMAILI:=PMAILI+1;

     66                          TRANSIT(OUT);

     67                        END;

     68           REJECT(ARCH)=BEGIN

     69                          PARCHI:=PARCHI+1;

     70                          TRANSIT(OUT);

     71                        END;

     72 /STATION/ NAME=ISP(2);

     73           SERVICE(MAIL)=BEGIN

     74                           CST(1.);

     75                           IF DEST < 6 THEN TRANSIT(LINEA(2))

     76                                       ELSE TRANSIT(EMAIL(DEST,3));

     77                   END;

     78           SERVICE(ARCH)= BEGIN

     79                           CST(1.);

     80                           IF DEST = 1 THEN TRANSIT(LINEA(2))

     81                                       ELSE TRANSIT(A(DEST,3));

     82                         END;

     83           CAPACITY=4;

     84           REJECT(MAIL)=BEGIN

     85                          PMAILI:=PMAILI+1;

     86                          TRANSIT(OUT);

     87                        END;

     88           REJECT(ARCH)=BEGIN

     89                          PARCHI:=PARCHI+1;

     90                          TRANSIT(OUT);

     91                        END;

     92 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,3);

     93           SERVICE=BEGIN

     94                     CST(LONG*8./512000.*1000.);

     95                     TRANSIT(EMAIL(DEST,4));

     96                   END;

     97           CAPACITY=20;

     98           REJECT=BEGIN

     99                    PMAIL(3):=PMAIL(3)+1;

    100                    TRANSIT(OUT);

    101                  END;

    102 /STATION/ NAME=EMAIL(1 STEP 1 UNTIL 10,4);

    103           SERVICE=BEGIN

    104                     CST(1.);

    105                     TRANSIT(OUT);

    106                   END;

    107           CAPACITY=7;

    108           REJECT=BEGIN

    109                    PMAIL(4):=PMAIL(4)+1;

    110                    TRANSIT(OUT);

    111                  END;

    112 /STATION/ NAME=LINEA(1);

    113           SERVICE=BEGIN

    114                     CST(LONG*8./2000000.*1000.);

    115                     TRANSIT(ISP(2));

    116                   END;

    117           CAPACITY=7;

    118           REJECT(MAIL)=BEGIN

    119                          PMAILL:=PMAILL+1;

    120                          TRANSIT(OUT);

    121                        END;

    122           REJECT(ARCH)=BEGIN

    123                          PARCHL:=PARCHL+1;

    124                          TRANSIT(OUT);

    125                        END;

    126 /STATION/ NAME=LINEA(2);

    127           SERVICE=BEGIN

    128                     CST(LONG*8./2000000.*1000.);

    129                     TRANSIT(ISP(1));

    130                   END;

    131           CAPACITY=7;

    132           REJECT(MAIL)=BEGIN

    133                          PMAILL:=PMAILL+1;

    134                          TRANSIT(OUT);

    135                        END;

    136           REJECT(ARCH)=BEGIN

    137                          PARCHL:=PARCHL+1;

    138                          TRANSIT(OUT);

    139                        END;

    140 /STATION/ NAME=FTP;

    141           TYPE=SOURCE;

    142           SERVICE=BEGIN

    143                     EXP(60.*1000./(2.*1.));

    144                     ORIG:=RINT(1,2);

    145                     IF ORIG=1 THEN DEST:=2

    146                               ELSE DEST:=1;

    147                     LONG:=EXP(1.5*1024.*1024.);

    148                     TRANSIT(A(ORIG,1),ARCH);

    149                   END;

    150 /STATION/ NAME=A(1 STEP 1 UNTIL 2,1);

    151           SERVICE=BEGIN

    152                     WHILE LONG > 1.5*1024. DO

    153                     BEGIN

    154                       CST(1.);

    155                       C:=NEW(CUSTOMER);

    156                       C.ORIG:=ORIG;

    157                       C.DEST:=DEST;

    158                       C.LONG:=1.5*1024.;

    159                       C.ORD:=0;

    160                       LONG:=LONG-1.5*1024.;

    161                       TRANSIT(C,A(ORIG,2));

    162                     END;

    163                     CST(1.);

    164                     IF LONG<64 THEN LONG:=64;

    165                     ORD:=1;

    166                     TRANSIT(A(ORIG,2));

    167                   END;

    168           CAPACITY=2;

    169           REJECT=BEGIN

    170                    PARCH(1):=PARCH(1)+1;

    171                    TRANSIT(OUT);

    172                  END;

    173 /STATION/ NAME=A(1 STEP 1 UNTIL 2,2);

    174           SERVICE=BEGIN

    175                     CST(LONG*8./512000.*1000.);

    176                     IF ORIG =1 THEN TRANSIT(ISP(1))

    177                                ELSE TRANSIT(ISP(2));

    178                   END;

    179           CAPACITY=4000;

    180           REJECT=BEGIN

    181                    PARCH(2):=PARCH(2)+1;

    182                    TRANSIT(OUT);

    183                  END;

    184 /STATION/ NAME=A(1 STEP 1 UNTIL 2,3);

    185           SERVICE=BEGIN

    186                     CST(LONG*8./512000.*1000.);

    187                     TRANSIT(A(DEST,4));

    188                   END;

    189           CAPACITY=10;

    190           REJECT=BEGIN

    191                    PARCH(1):=PARCH(1)+1;

    192                    TRANSIT(OUT);

    193                  END;

    194 /STATION/ NAME=A(1 STEP 1 UNTIL 2,4);

    195           SERVICE=BEGIN

    196                     CST(1.);

    197                     TRANSIT(OUT);

    198                   END;

    199           CAPACITY=4;

    200           REJECT=BEGIN

    201                    PARCH(1):=PARCH(1)+1;

    202                    TRANSIT(OUT);

    203                  END;

    204 /CONTROL/ TMAX=1000000.;

    205           CLASS=ALL QUEUE;

    206 /EXEC/    BEGIN

    207             SIMUL;

    208             PRINT(" PERDIDAS DE CORREO ",PMAIL,PMAILI,PMAILL);

    209             PRINT(" PERDIDAS DE ARCHIVO",PARCH,PARCHI,PARCHL);

    210           END;

 *** SIMULATION ***

 ... TIME =      1000000.00

 *******************************************************************

 *   NAME   *  SERVICE * BUSY PCT *  CUST NB * RESPONSE *  SERV NB *

 *******************************************************************

 *          *          *          *          *          *          *

 *CORREO    * 10.09    * 1.000    * 1.000    * 10.09    *     99106*

 *          *          *          *          *          *          *

 *FTP       *0.3203E+05* 1.000    * 1.000    *0.3203E+05*        31*

 *          *          *          *          *          *          *

 *EMAIL  1  * 2.238    *0.2238E-01*0.2279E-01* 2.278    *     10002*

 *(MAIL    )* 2.238    *0.2238E-01*0.2279E-01* 2.278    *     10002*

 *          *          *          *          *          *          *

 *EMAIL  2  * 18.16    *0.4064    * 1.649    * 73.69    *     22373*

 *(MAIL    )* 18.16    *0.4064    * 1.649    * 73.69    *     22373*

 *          *          *          *          *          *          *

 *EMAIL  3  * 18.19    *0.4208    * 1.095    * 47.36    *     23128*

 *(MAIL    )* 18.19    *0.4208    * 1.095    * 47.36    *     23128*

 *          *          *          *          *          *          *

 *EMAIL  4  * 1.000    *0.2313E-01*0.2313E-01* 1.000    *     23128*

 *(MAIL    )* 1.000    *0.2313E-01*0.2313E-01* 1.000    *     23128*

 *          *          *          *          *          *          *

 *EMAIL  5  * 2.229    *0.2213E-01*0.2249E-01* 2.264    *      9931*

 *(MAIL    )* 2.229    *0.2213E-01*0.2249E-01* 2.264    *      9931*

 *          *          *          *          *          *          *

 *EMAIL  6  * 18.13    *0.4010    * 1.611    * 72.83    *     22123*

 *(MAIL    )* 18.13    *0.4010    * 1.611    * 72.83    *     22123*

 *          *          *          *          *          *          *

 *EMAIL  7  * 18.18    *0.4069    * 1.118    * 49.95    *     22381*

 *(MAIL    )* 18.18    *0.4069    * 1.118    * 49.95    *     22381*

 *          *          *          *          *          *          *

 *EMAIL  8  * 1.000    *0.2238E-01*0.2238E-01* 1.000    *     22381*

 *(MAIL    )* 1.000    *0.2238E-01*0.2238E-01* 1.000    *     22381*

 *          *          *          *          *          *          *

 *EMAIL  9  * 2.271    *0.2263E-01*0.2302E-01* 2.310    *      9967*

 *(MAIL    )* 2.271    *0.2263E-01*0.2302E-01* 2.310    *      9967*

 *          *          *          *          *          *          *

 *EMAIL 10  * 18.22    *0.4123    * 1.773    * 78.35    *     22633*

 *(MAIL    )* 18.22    *0.4123    * 1.773    * 78.35    *     22633*

 *          *          *          *          *          *          *

 *EMAIL 11  * 18.13    *0.4115    * 1.108    * 48.80    *     22702*

 *(MAIL    )* 18.13    *0.4115    * 1.108    * 48.80    *     22702*

 *          *          *          *          *          *          *

 *EMAIL 12  * 1.000    *0.2270E-01*0.2270E-01* 1.000    *     22702*

 *(MAIL    )* 1.000    *0.2270E-01*0.2270E-01* 1.000    *     22702*

 *          *          *          *          *          *          *

 *EMAIL 13  * 2.247    *0.2176E-01*0.2209E-01* 2.280    *      9688*

 *(MAIL    )* 2.247    *0.2176E-01*0.2209E-01* 2.280    *      9688*

 *          *          *          *          *          *          *

 *EMAIL 14  * 18.10    *0.3939    * 1.614    * 74.16    *     21765*

 *(MAIL    )* 18.10    *0.3939    * 1.614    * 74.16    *     21765*

 *          *          *          *          *          *          *

 *EMAIL 15  * 18.18    *0.4050    * 1.025    * 46.03    *     22272*

 *(MAIL    )* 18.18    *0.4050    * 1.025    * 46.03    *     22272*

 *          *          *          *          *          *          *

 *EMAIL 16  * 1.000    *0.2227E-01*0.2227E-01* 1.000    *     22272*

 *(MAIL    )* 1.000    *0.2227E-01*0.2227E-01* 1.000    *     22272*

 *          *          *          *          *          *          *

 *EMAIL 17  * 2.234    *0.2178E-01*0.2220E-01* 2.277    *      9750*

 *(MAIL    )* 2.234    *0.2178E-01*0.2220E-01* 2.277    *      9750*

 *          *          *          *          *          *          *

 *EMAIL 18  * 18.13    *0.3948    * 1.645    * 75.54    *     21776*

 *(MAIL    )* 18.13    *0.3948    * 1.645    * 75.54    *     21776*

 *          *          *          *          *          *          *

 *EMAIL 19  * 18.07    *0.3991    *0.9816    * 44.45    *     22084*

 *(MAIL    )* 18.07    *0.3991    *0.9816    * 44.45    *     22084*

 *          *          *          *          *          *          *

 *EMAIL 20  * 1.000    *0.2208E-01*0.2208E-01* 1.000    *     22084*

 *(MAIL    )* 1.000    *0.2208E-01*0.2208E-01* 1.000    *     22084*

 *          *          *          *          *          *          *

 *EMAIL 21  * 2.241    *0.2246E-01*0.2292E-01* 2.287    *     10022*

 *(MAIL    )* 2.241    *0.2246E-01*0.2292E-01* 2.287    *     10022*

 *          *          *          *          *          *          *

 *EMAIL 22  * 18.06    *0.4056    * 1.673    * 74.49    *     22457*

 *(MAIL    )* 18.06    *0.4056    * 1.673    * 74.49    *     22457*

 *          *          *          *          *          *          *

 *EMAIL 23  * 18.12    *0.4019    *0.9915    * 44.72    *     22173*

 *(MAIL    )* 18.12    *0.4019    *0.9915    * 44.72    *     22173*

 *          *          *          *          *          *          *

 *EMAIL 24  * 1.000    *0.2217E-01*0.2217E-01* 1.000    *     22173*

 *(MAIL    )* 1.000    *0.2217E-01*0.2217E-01* 1.000    *     22173*

 *          *          *          *          *          *          *

 *EMAIL 25  * 2.236    *0.2190E-01*0.2229E-01* 2.276    *      9796*

 *(MAIL    )* 2.236    *0.2190E-01*0.2229E-01* 2.276    *      9796*

 *          *          *          *          *          *          *

 *EMAIL 26  * 18.11    *0.3966    * 1.568    * 71.60    *     21900*

 *(MAIL    )* 18.11    *0.3966    * 1.568    * 71.60    *     21900*

 *          *          *          *          *          *          *

 *EMAIL 27  * 18.06    *0.3999    * 1.021    * 46.12    *     22137*

 *(MAIL    )* 18.06    *0.3999    * 1.021    * 46.12    *     22137*

 *          *          *          *          *          *          *

 *EMAIL 28  * 1.000    *0.2214E-01*0.2214E-01* 1.000    *     22137*

 *(MAIL    )* 1.000    *0.2214E-01*0.2214E-01* 1.000    *     22137*

 *          *          *          *          *          *          *

 *EMAIL 29  * 2.219    *0.2185E-01*0.2224E-01* 2.259    *      9844*

 *(MAIL    )* 2.219    *0.2185E-01*0.2224E-01* 2.259    *      9844*

 *          *          *          *          *          *          *

 *EMAIL 30  * 18.08    *0.3947    * 1.603    * 73.41    *     21833*

 *(MAIL    )* 18.08    *0.3947    * 1.603    * 73.41    *     21833*

 *          *          *          *          *          *          *

 *EMAIL 31  * 18.07    *0.3909    *0.9695    * 44.83    *     21628*

 *(MAIL    )* 18.07    *0.3909    *0.9695    * 44.83    *     21628*

 *          *          *          *          *          *          *

 *EMAIL 32  * 1.000    *0.2163E-01*0.2163E-01* 1.000    *     21628*

 *(MAIL    )* 1.000    *0.2163E-01*0.2163E-01* 1.000    *     21628*

 *          *          *          *          *          *          *

 *EMAIL 33  * 2.237    *0.2251E-01*0.2285E-01* 2.271    *     10060*

 *(MAIL    )* 2.237    *0.2251E-01*0.2285E-01* 2.271    *     10060*

 *          *          *          *          *          *          *

 *EMAIL 34  * 18.10    *0.4073    * 1.708    * 75.90    *     22505*

 *(MAIL    )* 18.10    *0.4073    * 1.708    * 75.90    *     22505*

 *          *          *          *          *          *          *

 *EMAIL 35  * 18.13    *0.3930    *0.9630    * 44.43    *     21675*

 *(MAIL    )* 18.13    *0.3930    *0.9630    * 44.43    *     21675*

 *          *          *          *          *          *          *

 *EMAIL 36  * 1.000    *0.2167E-01*0.2167E-01* 1.000    *     21675*

 *(MAIL    )* 1.000    *0.2167E-01*0.2167E-01* 1.000    *     21675*

 *          *          *          *          *          *          *

 *EMAIL 37  * 2.248    *0.2258E-01*0.2295E-01* 2.284    *     10045*

 *(MAIL    )* 2.248    *0.2258E-01*0.2295E-01* 2.284    *     10045*

 *          *          *          *          *          *          *

 *EMAIL 38  * 18.14    *0.4095    * 1.679    * 74.35    *     22580*

 *(MAIL    )* 18.14    *0.4095    * 1.679    * 74.35    *     22580*

 *          *          *          *          *          *          *

 *EMAIL 39  * 18.09    *0.3911    *0.9495    * 43.91    *     21622*

 *(MAIL    )* 18.09    *0.3911    *0.9495    * 43.91    *     21622*

 *          *          *          *          *          *          *

 *EMAIL 40  * 1.000    *0.2162E-01*0.2162E-01* 1.000    *     21622*

 *(MAIL    )* 1.000    *0.2162E-01*0.2162E-01* 1.000    *     21622*

 *          *          *          *          *          *          *

 *A      1  * 1174.    *0.1408E-01*0.1408E-01* 1174.    *        12*

 *(ARCH    )* 1174.    *0.1408E-01*0.1408E-01* 1174.    *        12*

 *          *          *          *          *          *          *

 *A      2  * 23.99    *0.3379    * 365.1    *0.2592E+05*     14083*

 *(ARCH    )* 23.99    *0.3379    * 365.1    *0.2592E+05*     14083*

 *          *          *          *          *          *          *

 *A      3  * 23.99    *0.4076    *0.7353    * 43.28    *     16990*

 *(ARCH    )* 23.99    *0.4076    *0.7353    * 43.28    *     16990*

 *          *          *          *          *          *          *

 *A      4  * 1.000    *0.1699E-01*0.1699E-01* 1.000    *     16990*

 *(ARCH    )* 1.000    *0.1699E-01*0.1699E-01* 1.000    *     16990*

 *          *          *          *          *          *          *

 *A      5  * 963.1    *0.1830E-01*0.1830E-01* 963.1    *        19*

 *(ARCH    )* 963.1    *0.1830E-01*0.1830E-01* 963.1    *        19*

 *          *          *          *          *          *          *

 *A      6  * 23.99    *0.4077    * 525.0    *0.3050E+05*     16997*

 *(ARCH    )* 23.99    *0.4077    * 525.0    *0.3050E+05*     16997*

 *          *          *          *          *          *          *

 *A      7  * 23.99    *0.3378    *0.6128    * 43.52    *     14080*

 *(ARCH    )* 23.99    *0.3378    *0.6128    * 43.52    *     14080*

 *          *          *          *          *          *          *

 *A      8  * 1.000    *0.1408E-01*0.1408E-01* 1.000    *     14080*

 *(ARCH    )* 1.000    *0.1408E-01*0.1408E-01* 1.000    *     14080*

 *          *          *          *          *          *          *

 *LINEA  1  * 4.919    *0.3687    *0.4893    * 6.529    *     74949*

 *(MAIL    )* 4.636    *0.2822    *0.3866    * 6.352    *     60869*

 *(ARCH    )* 6.141    *0.8647E-01*0.1027    * 7.294    *     14080*

 *          *          *          *          *          *          *

 *LINEA  2  * 4.957    *0.3958    *0.5419    * 6.787    *     79840*

 *(MAIL    )* 4.637    *0.2915    *0.4152    * 6.606    *     62848*

 *(ARCH    )* 6.141    *0.1043    *0.1267    * 7.457    *     16992*

 *          *          *          *          *          *          *

 *ISP    1  * 1.000    *0.2046    *0.2271    * 1.110    *    204582*

 *(MAIL    )* 1.000    *0.1735    *0.1933    * 1.114    *    173509*

 *(ARCH    )* 1.000    *0.3107E-01*0.3378E-01* 1.087    *     31073*

 *          *          *          *          *          *          *

 *ISP    2  * 1.000    *0.2032    *0.2262    * 1.113    *    203217*

 *(MAIL    )* 1.000    *0.1721    *0.1920    * 1.115    *    172141*

 *(ARCH    )* 1.000    *0.3108E-01*0.3420E-01* 1.100    *     31076*

 *          *          *          *          *          *          *

 *******************************************************************

 ... END OF SIMULATION ...

              MEMORY USED:     283090 WORDS OF 4 BYTES

               (  1.89  % OF TOTAL MEMORY)

  PERDIDAS DE CORREO   0.0000E+00   30.00       79.00      0.0000E+00   12.00       40.00    

  PERDIDAS DE ARCHIVO  0.0000E+00   242.0      0.0000E+00  0.0000E+00   3.000       5.000    
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