


































































































 

 

17.1 a) Status quo at the presses – 7.52 sheets of in-process inventory. 
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Template for the M/M/s Queueing Model

Data Results
λ = 7 (mean arrival rate) L = 7.517372837
μ = 1 (mean service rate) Lq = 0.517372837
s = 10 (# servers)  

 
Status quo at the inspection station – 3.94 wing sections of in-process inventory. 
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Template for M/D/1 Queueing Model

Data Results
λ = 7 (mean arrival rate) L = 3.9375
μ = 8 (mean service rate) Lq = 3.0625
s = 1 (# servers)  

 
Inventory cost = (7.52 + 3.94)($8/hour) = $91.68 / hour 
Machine cost = (10)($7/hour) = $70 / hour 
Inspector cost = $17 / hour 
 
Total cost = $178.68 / hour 

 b) Proposal 1 will increase the in-process inventory at the presses to 11.05 sheets since the 
mean service rate has decreased. 
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Template for the M/M/s Queueing Model

Data Results
λ = 7 (mean arrival rate) L = 11.04740664
μ = 0.83333333 (mean service rate) Lq = 2.647406638
s = 10 (# servers)  

 
The in-process inventory at the inspection station will not change. 
 
Inventory cost = (11.05 + 3.94)($8/hour) = $119.92 / hour 
Machine cost = (10)($6.50) = $65 / hour 
Inspector cost = $17 / hour 
 
Total cost = $201.92 / hour 
 
This total cost is higher than for the status quo so should not be adopted.  The main 
reason for the higher cost is that slowing down the machines won’t change in-process 
inventory for the inspection station. 



 

 

 c) Proposal 2 will increase the in-process inventory at the inspection station to 4.15 wing 
sections since the variability of the service rate has increased. 

3
4
5
6
7
8

B C D E F G
Data Results

λ = 7 (mean arrival rate) L = 4.1475
μ = 8.33333333 (mean service rate) Lq = 3.3075
k = 2 (shape parameter)
s = 1 (# servers) W = 0.5925

Wq = 0.4725  
 
The in-process inventory at the presses will not change. 
 
Inventory cost = (7.52 + 4.15)($8/hour) = $93.36 / hour 
Machine cost = (10)($7/hour) = $70 / hour 
Inspector cost = $17 / hour 
 
Total cost = $180.36 / hour 
 
This total cost is higher than for the status quo so should not be adopted. The main 
reason for the higher cost is the increase in the service rate variability (Erlang rather 
than constant) and the resulting increase in the in-process inventory. 

 d) They should consider increasing power to the presses (increasing there cost to $7.50 
per hour but reducing their average time to form a wing section to 0.8 hours). This 
would decrease the in-process inventory at the presses to 5.69. 
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Template for the M/M/s Queueing Model

Data Results
λ = 7 (mean arrival rate) L = 5.688419945
μ = 1.25 (mean service rate) Lq = 0.088419945
s = 10 (# servers)  

 
Inventory cost = (5.69 + 3.94)($8/hour) = $77.04 / hour 
Machine cost = (10)($7.50/hour) = $75 / hour 
Inspector cost = $17 / hour 
 
Total cost = $169.04 / hour 
 
This total cost is lower than the status quo and both proposals. 
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