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Abstract: 

Simulation, an analyst can introduction the 

constants and variables related to the problem-

solving, set-up the possible courses of human 

activity and launch criteria which official document 

as measures of effective need.Simulation 

techniques allow experiment with a models of the 

reality –life system rather than the actual operating 

system.Sometimes experimenting with the 

actualization system it's self could prove to be  too  

expensive and in several cases too disrupt live . 

Similarly, the operation of a large computer center 

under a number of different operating alternative 

might be too costly to be feasible. 

Keyword:Simulation,Operating 

System,Measures. 

 

 

 

TYPES OF SIMULATIONS 

             Simulation is mainly of two types: 

               (i)Analogue   simulation (or 

Environmental simulation).   The simple example 

cited are of simulating the reality in physical forms, 

which we may refer as analogue (or environmental 

simulation ) 

(ii) Computer Simulation (or system simulation). 

 Under these situations, the complex 

system is formulated into a mathematical model for 

which a computer programme is developed a such 

type of simulation is called a computer system  or 

system simulation.    

 

 Simulation of Deterministic Models 

                         In the case of these models, the 

input and output changeable are not legal document 

to be nonrandom variables and models are 

delineated by exact useful relation. 
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 Simulation of Probabilistic Models 

                         In such cases, method acting of 

random distribution is used. . 

 Simulation of Static Models 

                         These models do not take uncertain 

instance into circumstance. 

 Simulation of Dynamic Models 

                         Hypothese models deal with time-

varying fundamental interaction. 

 

𝑰𝒏𝒕𝒆𝒓 

𝑨𝒓𝒓𝒊𝒗𝒂𝒍 

𝑻𝒊𝒎𝒆 

(𝑴𝒊𝒏𝒖𝒕𝒆𝒔) 

 

𝑷𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 

 

𝑹𝑵 

𝑨𝒍𝒍𝒐𝒕𝒕𝒆𝒅 

𝑺𝒆𝒓𝒗𝒊𝒄𝒆 

𝑻𝒊𝒎𝒆 

(𝑴𝒊𝒏𝒖𝒕𝒆𝒔) 

 

𝑷𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 
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30

− 69 

4 − 5 0.10 

60

− 84 

4 − 5 0.20 

70

− 89 

5 − 6 0.10 

85

− 94 

5 − 6 0.10 

90

− 99 

6 − 7 0.05 

95

− 99 

6 − 7 − − 

 

A simulation work sheet has been industrial in 

the favorable property 

                The first arrival comes in 4 minutes after 

the starting time. This means that the clerk waited 

for 4 minutes initially.  The simulated service for 

the first arrival is 3 minutes which results in the 

service being completed by 11.07 𝑎𝑚.  The next 

arrival comes at 11.08 𝑎𝑚. Which indicates that no 

one has waited in the queue. 

                         The second arrival comes at 

11.05 𝑎𝑚. But the services will begin only at 

11.07 𝑎𝑚. Since the service of first arrival ends at 

11.07 𝑎𝑚. This means that the second arrival has 

waited for 2 minutes before the start of its service 

one customer waiting in the queue is shown in the 

last column of the simulation table. The procedure 

has been followed throughout the preparation of the 

simulation work sheet. 

Simulation Work Sheet 

𝑹𝒂𝒏𝒅𝒐𝒎 

𝑵𝒖𝒎𝒃𝒆𝒓 

𝑰𝒏𝒕𝒆𝒓 

𝑨𝒓𝒓𝒊𝒗𝒂𝒍 

𝑻𝒊𝒎𝒆 

𝑨𝒓𝒓𝒊𝒗𝒂𝒍 

𝑻𝒊𝒎𝒆 

(𝒂𝒎) 

𝑺𝒆𝒓𝒗𝒊𝒄𝒆 

𝑩𝒆𝒈𝒊𝒏𝒔 

(𝒂𝒎) 

𝑹𝒂𝒏𝒅𝒐𝒎 

𝑵𝒖𝒎𝒃𝒆𝒓 

𝑺𝒆𝒓𝒗𝒊𝒄𝒆 𝑾𝒂𝒊𝒕𝒊𝒏𝒈 𝑻𝒊𝒎𝒆 

𝑳𝒊𝒏𝒆 

𝑳𝒆𝒏𝒈𝒕𝒉 

𝑻𝒊𝒎𝒆 

(𝒎𝒊𝒏) 

𝑬𝒏𝒅𝒔 

(𝒂𝒎) 

𝑪𝒍𝒆𝒓𝒌 𝑪𝒖𝒔𝒕𝒐𝒎𝒆𝒓 

64 4 11.04 11.04 30 3 11.07 4 − − 

04 1 11.05 11.07 75 4 11.11 − 2 1 
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02 1 11.06 11.11 38 3 11.14 − 5 1 

70 4 11.10 11.14 24 2 11.16 − 4 1 

03 1 11.11 11.16 57 3 11.19 − 5 1 

60 4 11.15 11.19 09 1 11.20 − 4 1 

16 2 11.17 11.20 12 2 11.22 − 3 1 

08 2 11.19 11.22 18 2 11.24 − 3 1 

36 3 11.22 11.24 65 3 11.27 − 2 1 

38 3 11.25 11.27 25 2 11.29 − 2 1 

07 2 11.27 11.29 11 2 11.31 − 2 1 

08 2 11.29 11.31 79 4 11.35 − 2 1 

59 3 11.32 11.35 61 3 11.38 − 3 1 

53 3 11.35 11.38 77 4 11.42 − 3 1 

03 1 11.36 11.42 10 2 11.44 − 6 1 

62 4 11.40 11.44 16 2 11.45 − 4 1 

36 3 11.43 11.46 55 3 11.49 − 3 1 

27 3 11.46 11.49 52 3 11.52 − 3 1 

97 6 11.52 11.52 59 3 11.55 − − − 

86 5 11.57 11.57 63 3 12.00 2 − − 

𝟐𝟎 𝟓𝟕  𝟓𝟒  𝟔 𝟓𝟔 𝟏𝟕 

 

 

  The following information can be obtained from 

the simulation work sheet based on the period of 

one hour only; 

 𝑎  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑞𝑢𝑒𝑢𝑒 𝑙𝑒𝑛𝑔𝑡𝑕 

 

=  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟𝑠 𝑖𝑛 𝑡𝑕𝑒 𝑊𝑎𝑖𝑡𝑖𝑛𝑔 𝑙𝑖𝑛𝑒

𝑁𝑢𝑚𝑏𝑒𝑟
 

 =     
17

20
  =    0.85 

 𝑏  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑊𝑎𝑖𝑡𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 𝑜𝑓 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑏𝑒𝑓𝑜𝑟𝑒 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 

 =  
 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑊𝑎𝑖𝑡𝑖𝑛𝑔 𝑡𝑖𝑚𝑒

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐴𝑟𝑟𝑖𝑣𝑎𝑙𝑠
 

 =     
56

20
   = 2.80 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

 𝑐  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑡𝑖𝑚𝑒 

 =  
𝑇𝑜𝑡𝑎𝑙 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑡𝑖𝑚𝑒

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐴𝑟𝑟𝑖𝑣𝑎𝑙𝑠
 

 =     
54

20
    = 2.70 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

 𝑑  𝑇𝑖𝑚𝑒 𝑎 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑆𝑝𝑒𝑛𝑑𝑠 𝑖𝑛 𝑡𝑕𝑒 𝑆𝑦𝑠𝑡𝑒𝑚 

 =  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑡𝑖𝑚𝑒 + 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑊𝑎𝑖𝑡𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 𝑏𝑒𝑓𝑜𝑟𝑒 𝑠𝑒𝑟𝑣𝑖𝑐𝑒  

 =  2.70 + 2.80 = 5.50 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

                        Simulation work sheet 

developed in the problem also states that if one 

or more clerk is added, there is no need for a 

customer to wait in the queue. But before 

effecting any decision, the cost of having an 

additional clerk has to be compared with the 

cost due to customer waiting time.  

𝑶𝒏𝒆 𝑯𝒐𝒖𝒓 

𝑷𝒆𝒓𝒊𝒐𝒅 

𝑪𝒐𝒔𝒕 𝒘𝒊𝒕𝒉 

𝑶𝒏𝒆 𝑪𝒍𝒆𝒓𝒌 

𝑪𝒐𝒔𝒕 𝒘𝒊𝒕𝒉 

𝑻𝒘𝒐 𝑪𝒍𝒆𝒓𝒌𝒔 

𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑤𝑎𝑖𝑡𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 

(56 𝑚𝑖𝑛𝑢𝑡𝑒𝑠

× 𝑅𝑠. 5 𝑝𝑒𝑟 𝐻𝑜𝑢𝑟) 

𝑅𝑠. 4.50 𝑁𝑖𝑙 
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𝐶𝑙𝑒𝑟𝑘′𝑠𝐶𝑜𝑠𝑡 𝑅𝑠. 6.00 𝑅𝑠. 12.00 

𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 𝑜𝑓 

𝑂𝑛𝑒 𝐻𝑜𝑢𝑟 𝑃𝑒𝑟𝑖𝑜𝑑 

𝑅𝑠. 10.50 𝑅𝑠. 12.00 

 

                         If the above analysis based on 

simulation for a period of one hour only is 

representative of the actual situation, then it 

may be concluded that the cost with one clerk 

is lower than what it is with two clerks. Hence, 

it would not be an economical proposition to 

engage an additional clerk. 

CONCLUSION 

 

Computer simulation is indeed a versatile 

tool. It provides one statistical estimates rather than 

exact results and it only compares the alternatives 

rather than generating an optimal one. It is a slow 

and dear thanks to study a drag . Despite 

limitations, it is an priceless tool in Operations 

Research. 
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