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Problem Description

  An officer is reached by five consecutively numbered telephones. Incoming calls arrive at the rate of one every 100 seconds with an exponentially distributed inter arrival time. Calls last for a time of 25+-15 seconds. Each call is made by way of the lowest numbered line that is available at the time the call is placed. If all lines are busy, the call is abandoned. Simulate the system for 24 hours to find out the utilization of the telephones.

Comparison of SIMDL and GPSS results

Simdl Results :

[     86400]           G e n e r a t o r   S t a t u s   D i s p l a y          

Generator  CALLS               

                       Current      Count      Minimum     Maximum       Mean   

Generation  Time             118         880           1         400       98.22

[     86400]              S e r v e r   S t a t u s   D i s p l a y             

Server  TELEPHONES(1)        Ser. Type Off

                       Current      Count      Minimum     Maximum       Mean   

Transaction Times                        707          12         415      122.13

Waiting for Trans.                       704           1         398       98.08

Service     Time              28         707          10          39       24.46

Server  TELEPHONES(2)        Ser. Type Off

                       Current      Count      Minimum     Maximum       Mean   

Transaction Times                        155          14        3678      556.90

Waiting for Trans.                       155           2        3640      532.90

Service     Time              24         155          10          39       24.00

Server  TELEPHONES(3)        Ser. Type Off

                       Current      Count      Minimum     Maximum       Mean   

Transaction Times                         17         166       13030     5062.88

Waiting for Trans.                        17         141       12992     5034.06

Service     Time              32          17          10          39       28.82

Server  TELEPHONES(4)        Ser. Type Off

                       Current      Count       Minimum     Maximum       Mean   

Transaction Times                          1        33451       33451    33451.00

Waiting for Trans.                         1        33416       33416    33416.00

Service     Time              35           1           35          35       35.00

Server  TELEPHONES(5)        Ser. Type Off

                       Current      Count      Minimum     Maximum       Mean   

[     86400]              S e r v e r   S t a t u s   D i s p l a y             

Server  MFAILURE             Ser. Type Off

                       Current      Count    

 
GPSS Results :


              GPSS World Simulation Report - Untitled Model 1.3.1

                   Thursday, December 27, 2001 11:06:20  

           START TIME           END TIME  BLOCKS  FACILITIES  STORAGES

                0.000          86400.000    29        4          0

              NAME                       VALUE  

          CALLS                       10000.000

          EXIT_NOW                       27.000

          PHONE1                          2.000

          PHONE2                          7.000

          PHONE3                         12.000

          PHONE4                         17.000

          PHONE5                         22.000

          TELEPHONE1                  10001.000

          TELEPHONE2                  10002.000

          TELEPHONE3                  10003.000

          TELEPHONE4                  10004.000

          TELEPHONE5                  UNSPECIFIED

 LABEL              LOC  BLOCK TYPE     ENTRY COUNT CURRENT COUNT RETRY

                    1    GENERATE           868             0       0

PHONE1              2    TRANSFER           868             0       0

                    3    SEIZE              695             0       0

                    4    ADVANCE            695             0       0

                    5    RELEASE            695             0       0

                    6    TERMINATE          695             0       0

PHONE2              7    TRANSFER           173             0       0

                    8    SEIZE              147             0       0

                    9    ADVANCE            147             0       0

                   10    RELEASE            147             0       0

                   11    TERMINATE          147             0       0

PHONE3             12    TRANSFER            26             0       0

                   13    SEIZE               22             0       0

                   14    ADVANCE             22             0       0

                   15    RELEASE             22             0       0

                   16    TERMINATE           22             0       0

PHONE4             17    TRANSFER             4             0       0

                   18    SEIZE                4             0       0

                   19    ADVANCE              4             0       0

                   20    RELEASE              4             0       0

                   21    TERMINATE            4             0       0

PHONE5             22    TRANSFER             0             0       0

                   23    SEIZE                0             0       0

                   24    ADVANCE              0             0       0

                   25    RELEASE              0             0       0

                   26    TERMINATE            0             0       0

EXIT_NOW           27    TERMINATE            0             0       0

                   28    GENERATE             1             0       0

                   29    TERMINATE            1             0       0

 FACILITY         ENTRIES  UTIL.   AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY

 TELEPHONE1         695    0.198    24.579     1      0    0    0     0      0

 TELEPHONE2         147    0.042    24.965     1      0    0    0     0      0

 TELEPHONE3          22    0.007    25.771     1      0    0    0     0      0

 TELEPHONE4           4    0.001    24.507     1      0    0    0     0      0

FEC XN   PRI         BDT      ASSEM  CURRENT  NEXT  PARAMETER    VALUE

   870    0       86446.285    870      0      1

   871    0      172800.000    871      0     28


Comparison Table :(              means n th value number is referenced)
	Value number
	Value Description
	SIMDL Output Value
	GPSS Output Value
	Percent Difference
	Remarks

	1
	Number of callers
	880
	868
	1.36
	 

	2
	Number of failed calls
	0
	0
	0
	 

	3
	Number of calls through the first phone
	707
	695
	1.69
	 

	4
	Number of calls through the second phone
	155
	147
	5.16
	

	5
	Number of calls through the third phone
	17
	22
	-29.41
	Since the number of calls are not high, percent difference can be high

	6
	Number of calls through the fourth phone
	1
	4
	-300
	Since number of calls is very low, this can normally result in this way

	7
	Number of calls through the fifth phone
	0
	0
	0
	

	8
	Average service time of the first phone
	24.46
	24.579
	-0.48
	

	9
	Average service time of the second phone
	24.00
	24.965
	4.02
	

	10
	Average service time of the third phone
	28.82
	25.771
	10.57
	Since number of calls are very low for the third calls, not enough samples obtained to get proper means.

	11
	Average service time of the fourth phone
	35
	24.507
	29.98
	Since there is only one call for the fourth phone, mean value is 35.00 in simdl output (far from mean=25)

	12
	Average service time of the fifth phone
	-
	-
	-
	


Description of the experiment

I have changed the interarrival time from 100 seconds to 10 seconds with the advice of our instructor to see how the utilization of telephones changes, and I have obtained the following results:

Simdl Results :

[     86400]           G e n e r a t o r   S t a t u s   D i s p l a y          

Generator  CALLS               

                       Current      Count      Minimum     Maximum       Mean   

Generation  Time              59        8986           1          85        9.62

[     86400]              S e r v e r   S t a t u s   D i s p l a y             

Server  TELEPHONES(1)        Ser. Type Off

                       Current      Count      Minimum     Maximum       Mean   

Transaction Times                       2564          10         102       33.68

Waiting for Trans.                      2343           1          73        9.95

Service     Time              19        2564          10          39       24.59

Server  TELEPHONES(2)        Ser. Type Off

                       Current      Count      Minimum     Maximum       Mean   

Transaction Times                       2148          10         128       40.21

Waiting for Trans.                      2003           1         102       16.59

Service     Time              32        2148          10          39       24.74

Server  TELEPHONES(3)        Ser. Type Off

                       Current      Count      Minimum     Maximum       Mean   

Transaction Times                       1693          10         235       50.99

Waiting for Trans.                      1599           1         219       28.21

Service     Time              20        1693          10          39       24.34

Server  TELEPHONES(4)        Ser. Type Off

                       Current      Count      Minimum     Maximum       Mean   

Transaction Times                       1173          11         362       73.54

Waiting for Trans.                      1144           1         345       50.56

Service     Time              28        1173          10          39       24.23

Server  TELEPHONES(5)        Ser. Type Off

                       Current      Count      Minimum     Maximum       Mean   

Transaction Times                        730          12         735      118.16

Waiting for Trans.                       716           1         705       95.19

Service     Time              24         730          10          39       24.80

[     86400]              S e r v e r   S t a t u s   D i s p l a y             

Server  MFAILURE             Ser. Type Off

                       Current      Count      Minimum     Maximum       Mean   

Transaction Times                        678           1        1634      127.18

Waiting for Trans.                       678           1        1634      127.18

Service     Time               0         678           0         

 
GPSS Results :


              GPSS World Simulation Report - Q14-M10.2.1

                   Monday, December 29, 2003 23:25:59  

           START TIME           END TIME  BLOCKS  FACILITIES  STORAGES

                0.000          86400.000    29        5          0

              NAME                       VALUE  

          CALLS                       10000.000

          EXIT_NOW                       27.000

          PHONE1                          2.000

          PHONE2                          7.000

          PHONE3                         12.000

          PHONE4                         17.000

          PHONE5                         22.000

          TELEPHONE1                  10001.000

          TELEPHONE2                  10002.000

          TELEPHONE3                  10003.000

          TELEPHONE4                  10004.000

          TELEPHONE5                  10005.000

 LABEL              LOC  BLOCK TYPE     ENTRY COUNT CURRENT COUNT RETRY

                    1    GENERATE          8589             0       0

PHONE1              2    TRANSFER          8589             0       0

                    3    SEIZE             2466             0       0

                    4    ADVANCE           2466             0       0

                    5    RELEASE           2466             0       0

                    6    TERMINATE         2466             0       0

PHONE2              7    TRANSFER          6123             0       0

                    8    SEIZE             2116             0       0

                    9    ADVANCE           2116             1       0

                   10    RELEASE           2115             0       0

                   11    TERMINATE         2115             0       0

PHONE3             12    TRANSFER          4007             0       0

                   13    SEIZE             1629             0       0

                   14    ADVANCE           1629             1       0

                   15    RELEASE           1628             0       0

                   16    TERMINATE         1628             0       0

PHONE4             17    TRANSFER          2378             0       0

                   18    SEIZE             1114             0       0

                   19    ADVANCE           1114             0       0

                   20    RELEASE           1114             0       0

                   21    TERMINATE         1114             0       0

PHONE5             22    TRANSFER          1264             0       0

                   23    SEIZE              673             0       0

                   24    ADVANCE            673             0       0

                   25    RELEASE            673             0       0

                   26    TERMINATE          673             0       0

EXIT_NOW           27    TERMINATE          591             0       0

                   28    GENERATE             1             0       0

                   29    TERMINATE            1             0       0

FACILITY         ENTRIES  UTIL.   AVE. TIME
 AVAIL. OWNER PEND INTER RETRY DELAY

 TELEPHONE1        2466    0.715      25.049  
   1        0    0    0     0      0

 TELEPHONE2        2116    0.609      24.875  
   1     8589    0    0     0      0

 TELEPHONE3        1629    0.468      24.828 
   1     8590    0    0     0      0

 TELEPHONE4        1114    0.319      24.761  
   1        0    0    0     0      0

 TELEPHONE5         673    0.195      25.005  
   1        0    0    0     0      0

FEC XN   PRI         BDT      ASSEM  CURRENT  NEXT  PARAMETER    VALUE

  8590    0       86400.620   8590     14     15

  8591    0       86403.379   8591      0      1

  8589    0       86403.719   8589      9     10

  8592    0      172800.000   8592      0     28


Comparison Table of experiment:  (        means n th value number is referenced)
	Value number
	Value Description
	SIMDL Output Value
	GPSS Output Value
	Percent Difference
	Remarks

	1
	Number of callers
	8986
	8589
	4.41
	 

	2
	Number of failed calls
	678
	591
	12.83
	No possible explanation is done 

	3
	Number of calls through the first phone
	2564
	2466
	3.82
	 

	4
	Number of calls through the second phone
	2148
	2116
	1.48
	

	5
	Number of calls through the third phone
	1693
	1629
	3.78
	

	6
	Number of calls through the fourth phone
	1173
	1114
	5.02
	

	7
	Number of calls through the fifth phone
	730
	673
	7.80
	

	8
	Average service time of the first phone
	24.59
	25.04
	-1.83
	

	9
	Average service time of the second phone
	24.74
	24.87
	-0.52
	

	10
	Average service time of the third phone
	24.34
	24.82
	-1.97
	

	11
	Average service time of the fourth phone
	24.23
	24.76
	-2.18


	

	12
	Average service time of the fifth phone
	24.80
	25.00
	-0.80
	


Conclusion

I have found the one day utilization of  five telephones in an office using SIMDL and GPSS. 

· Since SIMDL looks like a general purpose programming language (for its syntax and logic), it was easier to learn SIMDL and write source codes with SIMDL.

· In SIMDL more than one servers or generators with the same behaviour can be defined using single server definition or generator definition (using parameters sinx, ginx). However, I had to define all five servers seperately in the GPSS

· GPSS produces an important information as a standard output named “utilization”. In SIMDL we have to gather this info by our effort using facilities.

· SIMDL is straightforward for models that are are related with timing issues, however GPSS is straightforward for models that are related with count issues.

As a result, both languages have some adtantages on the other. For my model especially, SIMDL was better to produce code. It was much easier to learn, and easy to think about design of the model. I did my model faster with SIMDL.
Appendix A.

SIMDL source code
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Appendix B.

GPSS source code
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const     idle            = 1;


const     busy            = 2;





queue     waiting_line[6] : fifo;





variable  n_calls         : integer initial(0); 


variable  n_success       : integer initial(0); 


variable  n_failures      : integer initial(0); 





variable  phone[5]        : integer initial(idle,idle,idle,idle,idle);


variable  dial_number     : integer initial(1);


variable  signal          : integer initial(1);    





generator calls;


  interarrival  exponential(100,1,400,100);


  destination   waiting_line[dial_number];


 


  during:       


    n_calls := n_calls + 1;


    dial_number := 1;


    signal := 1;





    repeat


      if phone[dial_number] = busy  or  waiting_line[dial_number].LENGTH <> 0


      then  dial_number := dial_number + 1


      else  signal := 2


    until signal = 2 or dial_number = 6;





    if  dial_number = 6 


    then  n_failures := n_failures + 1


    else  n_success := n_success + 1;


    


end calls;





server telephones(5);


  source   waiting_line[sinx];


  service  uniform(sinx,10,40);





  during :       phone[sinx] := busy;


  after  :       phone[sinx] := idle;  


end phones;





server mfailure;


  source   waiting_line[6];


  service  0;


end mfailure;





SIMULATE








calls FUNCTION RN1,C24


.0,.0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915/.7,1.2/.75,1.38


.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52/.94,2.81/.95,2.99/.96,3.2


.97,3.5/.98,3.9/.99,4.6/.995,5.3/.998,6.2/.999,7.0/1.0,8.0








GENERATE 100,FN$calls








PHONE1  TRANSFER BOTH,,PHONE2


         SEIZE telephone1


         ADVANCE 25,15


         RELEASE telephone1


         TERMINATE





PHONE2  TRANSFER BOTH,,PHONE3


         SEIZE telephone2


         ADVANCE 25,15


         RELEASE telephone2


         TERMINATE





PHONE3  TRANSFER BOTH,,PHONE4


         SEIZE telephone3


         ADVANCE 25,15


         RELEASE telephone3


         TERMINATE





PHONE4  TRANSFER BOTH,,PHONE5


         SEIZE telephone4


         ADVANCE 25,15


         RELEASE telephone4


         TERMINATE





PHONE5  TRANSFER BOTH,,EXIT_NOW


         SEIZE telephone5


         ADVANCE 25,15


         RELEASE telephone5


         TERMINATE





EXIT_NOW    TERMINATE








        GENERATE 86400


        TERMINATE 1





        START 1








