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Queue simulator - Technical notes 

Abstract 

The program is designed to simulate a simple queue where a server is open to clients 8 hours a day, 

from one to 120 days. The average service time is exactly 60 seconds, so the server capacity is  

60 x 8 = 480 transactions per day. 

The purpose of the simulation is to demonstrate graphically the behavior of the queue under different 

conditions of load and variation of arrivals and service. 

In support and justification of the graphics, the simulator offers fully detailed numerical data, with a 

one-second granularity, and performs all the relevant statistical and performance computations 

The Home page 

The program opens automatically at the Home page in the full-screen mode. The grey buttons are for 

navigation between the pages, while those in the orange start a specific action; computation or reset. 

The slider sets the utilization (rate of arrivals / rate of service), the drop-down cells to the right select 

the simulation period and 3 variability levels for either arrivals and service. 

• Time ranges: 1 day, 7 days, 30 days, 120 days 

• Variability of arrivals: Uniform, ±30%, ±60%. 

• Variability of service: Zero, Normal, Beta. 

If the 1-day option is selected, then the variability of arrivals can only be ‘Uniform’ and each run 

serves first the clients that eventually couldn’t be served the preceding day. 

The 1-day option displays the number of clients that enter the queue at each minute of the 8-hour 

period, while the time scale and data for all other durations is a whole day. The Reset button clears 

the backlog and the Day count. Reset is automatic when any duration higher than 1 day is selected. 

As the animation is time-consuming and the user might just want to see the final result, a ‘No anima-

tion’ checkbox option is available. 

The Log pages 

The detailed logs, for each transaction and for every minute, are available in the Log page for the 1-

day duration; the longer periods are summarized by day but, for the durations of 7 and 30 days, de-

tailed logs are also available as an option from the home page (Transactions’ details checkbox). 

1 The Home page 
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This option is not available for the 120-day period as the extended use of computer resources required 

just for putting out the values to the spreadsheet cells, would make it highly impractical and would 

hardly add any new insight. 

The ‘Cycle time’ box recaps the overall predicted and simulated results, including an ‘applicable’ 

lead time computed as the mean plus three times the standard deviation of the cycle time. 

Arrivals 

Arrivals are always evenly spread over the day, i.e. each planned transaction is assigned randomly a 

second of arrival between 1 and 28,800 (8 hours x 60 minutes x 60 seconds) by the Excel
 

VBA rnd 

function. The total planned number of arrivals in a day (PDA) is computed as: 

Planned Daily Arrivals (PDA) = Utilization x 480 minutes. 

If the time frame is more than 1 day, then the variation levels of arrivals are set according to the 

following rules: 

• Uniform: all days in the period receive the same PDA number of clients 

• ±30%: the total number of arrivals (PDA x Days) is spread across the period with a  daily 

variation of ±30% 

• ±60%: the total number of arrivals (PDA x Days) is spread across the period with a daily var-

iation of ±60% 

Capacity, utilization and carry overs 

An histogram in the Graphs page shows in blue the arrivals of each day. Please note how even the 

‘±60%’ variation still looks ‘mild’ compared to the actual pattern of demand experienced (in weekly 

buckets) for the mechanical groups mentioned in the paper. 

2 The daily log 

3 Uniform arrivals at planned utilization=90% 4 Arrivals as utilization = 90% and PDA ±30% 
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A blue horizontal line marks the full standard capac-

ity of the server (480 clients per day) and the red dot-

ted line the overall, planned load. 

The red vertical bars highlight the carry overs from 

the preceding days. 

Overloading 

If the system is overloaded (like in Figure 5), neither 

the Little nor the VUT equations are applicable, as 

the extended saturated periods (i.e. actual daily utili-

zation > 100%) invalid the assumptions underlying 

either equation. When this is the case, the equations are still computed, but the diagram in the home 

page will not display the results. 

Service time 

Except for the case of Zero variation, where 

they are always exactly 60 seconds, service 

times take a random value, whose average is 

still 60 seconds, established according to either 

a Normal or a Beta distribution. 

The distributions’ parameters (standard devia-

tion for the Normal, Alpha and the Upper and 

Lower limits for the Beta), can be set at the Set-

tings page. 

The histogram in the Graphs page shows the ac-

tual distribution of service times resulting at 

each run. 

Contacts 

If you have any comments about the paper or the program, just want to share your thoughts or suggest 

improvements for the next revision, don’t hesitate to contact me: 

posta@alfredoangrisani.it 

Skype: alfredo.angrisani 

Tel +39 340 869 7635 

5 Arrivals as utilization = 90% and PDA 

±60% 

6 Server time: Beta distribution as Alpha=2 
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