
صورت مسئله
تمرین 4-1) مسافران بر طبق توزیع نمایی با میانگین 1.6 دقیقه به در ورودی اصلی پایانه فرودگاه می رسند. اولین ورود در زمان صفر به وقوع می پیوندد. زمان جابجایی از ورودی تا قسمت تحویل مدارک بر طبق توزیع یکنواخت و بین 2و3 میباشد. در قسمت تحویل مدارک، مسافران در یک صف منتظر می مانند تا توسط یکی از 5 خدمت دهنده موجود خدمتدهی شوند. زمان خدمت(به دقیقه) از توزیع وایبول با پارامتر B=7,76 و a=3.91 پیروی می کند. پس از پایان این مرحله، آنها به سمت گیت های پرواز می روند. یک مدل شبیه سازی همراه با انیمیشن آن ایجاد نمایید. (شامل زمان بین ورودی تا قسمت تحویل مدارک) شبیه سازی را به مدت 16 ساعت اجرا کرده و میانگین زمان حضور در سیستم، تعداد مسافرانی که چک می شوند و همچنین میانگین طول صف تحویل مدارک را تعیین کنید.

شبیه سازی با ارنا
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توضیح ماژولها
مسافران بر طبق توزیع نمایی با میانگین 1.6 دقیقه به در ورودی اصلی پایانه فرودگاه می رسند. اولین ورود در زمان صفر به وقوع می پیوندد.
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. زمان جابجایی از ورودی تا قسمت تحویل مدارک بر طبق توزیع یکنواخت و بین 2و3 میباشد.
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در قسمت تحویل مدارک، مسافران در یک صف منتظر می مانند تا توسط یکی از 5 خدمت دهنده موجود خدمتدهی شوند.
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زمان خدمت(به دقیقه) از توزیع وایبول با پارامتر B=7,76 و a=3.91 پیروی می کند.
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خروج
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شبیه سازی را به مدت 16 ساعت اجرا کرده و میانگین زمان حضور در سیستم، تعداد مسافرانی که چک می شوند و همچنین میانگین طول صف تحویل مدارک را تعیین کنید.
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نتایج شبیه سازی
Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Key Performance Indicators
Average
All Entities
[image: ]Non-Value Added Cost
 0 
Other Cost
 0 
Transfer Cost
 0 
Value Added Cost
 781 
Wait Cost
 242 
Total Cost
 1,022 
Average
All Resources
[image: ]Busy Cost
*
 71 
Idle Cost
 9 
Usage Cost
*
 613 
Total Cost
 693 
* these costs are included in Entity Costs above.
Average
System
Total Cost
 1,032 
Number Out
 609 
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Entity
Time
VA Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.1579
Customer
 0.06435984
 0.2497
0.002832817
NVA Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Customer
 0.00
 0.00
0.000000000
Wait Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.3956
Customer
 0.00
 1.5848
(Correlated)
Transfer Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Customer
 0.00
 0.00
0.000000000
Other Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Customer
 0.00
 0.00
0.000000000
Total Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.5535
Customer
 0.07035732
 1.7660
(Correlated)
Cost
VA Cost
Half Width
Average
Minimum
Value
Maximum
Value
 2.2743
Customer
 2.0843
 2.4515
0.005575123
NVA Cost
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Customer
 1.0000
 1.0000
0.000000000
Wait Cost
Half Width
Average
Minimum
Value
Maximum
Value
 1.3956
Customer
 1.0000
 2.5848
(Correlated)
Other Cost
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Customer
 1.0000
 1.0000
0.000000000
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Entity
Cost
Transfer Cost
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Customer
 1.0000
 1.0000
0.000000000
Total Cost
Half Width
Average
Minimum
Value
Maximum
Value
 6.6699
Customer
 6.1049
 7.9089
(Correlated)
Other
Number In
Value
Customer
 621.00
Number Out
Value
Customer
 609.00
WIP
Half Width
Average
Minimum
Value
Maximum
Value
 21.2458
Customer
 0.00
 42.0000
(Correlated)
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Process
Time per Entity
VA Time Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 0.04146825
Delay In Delivered Document
 0.03335481
 0.04997766
0.000357330
 0.1177
Process Operator1
 0.02952237
 0.2014
(Insufficient)
 0.1175
Process Operator2
 0.04224009
 0.2061
(Insufficient)
 0.1139
Process Operator3
 0.03856492
 0.1812
(Insufficient)
 0.1151
Process Operator4
 0.03029177
 0.2018
(Insufficient)
 0.1176
Process Operator5
 0.01993361
 0.1954
(Insufficient)
Wait Time Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 0.3699
Process Operator1
 0.00
 0.9373
(Insufficient)
 0.5503
Process Operator2
 0.00
 1.2462
(Insufficient)
 0.3669
Process Operator3
 0.00
 0.8166
(Insufficient)
 0.1319
Process Operator4
 0.00
 0.6696
(Insufficient)
 0.5055
Process Operator5
 0.00
 1.5848
(Insufficient)
Total Time Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 0.04146825
Delay In Delivered Document
 0.03335481
 0.04997766
0.000357330
 0.4877
Process Operator1
 0.08456626
 1.0855
(Insufficient)
 0.6677
Process Operator2
 0.04952675
 1.4132
(Insufficient)
 0.4808
Process Operator3
 0.06564367
 0.9319
(Insufficient)
 0.2470
Process Operator4
 0.03457769
 0.7934
(Insufficient)
 0.6230
Process Operator5
 0.1048
 1.7276
(Insufficient)
Accumulated Time
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Process
Accumulated Time
Accum VA Time
Value
Delay In Delivered Document
 25.7103
Process Operator1
 15.4225
Process Operator2
 14.9192
Process Operator3
 14.3452
Process Operator4
 11.5150
Process Operator5
 14.6940
[image: ]Accum Wait Time
Value
Process Operator1
 48.4598
Process Operator2
 69.8824
Process Operator3
 46.2339
Process Operator4
 13.1899
Process Operator5
 63.1845
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Process
Accumulated Time
Total Accum Time
Value
Delay In Delivered Document
 25.7103
Process Operator1
 63.8823
Process Operator2
 84.8017
Process Operator3
 60.5791
Process Operator4
 24.7049
Process Operator5
 77.8785
[image: ]Cost per Entity
VA Cost Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 0.04146825
Delay In Delivered Document
 0.03335481
 0.04997766
0.000357330
 1.2355
Process Operator1
 1.0590
 1.4028
(Insufficient)
 1.2349
Process Operator2
 1.0845
 1.4122
(Insufficient)
 1.2277
Process Operator3
 1.0771
 1.3623
(Insufficient)
 1.2303
Process Operator4
 1.0606
 1.4035
(Insufficient)
 1.2351
Process Operator5
 1.0399
 1.3909
(Insufficient)
Wait Cost Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 0.3699
Process Operator1
 0.00
 0.9373
(Insufficient)
 0.5503
Process Operator2
 0.00
 1.2462
(Insufficient)
 0.3669
Process Operator3
 0.00
 0.8166
(Insufficient)
 0.1319
Process Operator4
 0.00
 0.6696
(Insufficient)
 0.5055
Process Operator5
 0.00
 1.5848
(Insufficient)
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Process
Cost per Entity
Total Cost Per Entity
Half Width
Average
Minimum
Value
Maximum
Value
 0.04146825
Delay In Delivered Document
 0.03335481
 0.04997766
0.000357330
 1.6054
Process Operator1
 1.1191
 2.2337
(Insufficient)
 1.7852
Process Operator2
 1.0918
 2.5802
(Insufficient)
 1.5946
Process Operator3
 1.1313
 2.0786
(Insufficient)
 1.3622
Process Operator4
 1.0692
 1.9173
(Insufficient)
 1.7406
Process Operator5
 1.2096
 2.8705
(Insufficient)
Accumulated Cost
Accum VA Cost
Value
Delay In Delivered Document
 25.7103
Process Operator1
 161.84
Process Operator2
 156.84
Process Operator3
 154.69
Process Operator4
 123.03
Process Operator5
 154.39
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Process
Accumulated Cost
Accum Wait Cost
Value
Process Operator1
 48.4598
Process Operator2
 69.8824
Process Operator3
 46.2339
Process Operator4
 13.1899
Process Operator5
 63.1845
[image: ]Total Accum Cost
Value
Delay In Delivered Document
 25.7103
Process Operator1
 210.30
Process Operator2
 226.72
Process Operator3
 200.92
Process Operator4
 136.22
Process Operator5
 217.57
[image: ]Other
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Process
Other
Number In
Value
Delay In Delivered Document
 621.00
Process Operator1
 137.00
Process Operator2
 129.00
Process Operator3
 128.00
Process Operator4
 100.00
Process Operator5
 126.00
[image: ]Number Out
Value
Delay In Delivered Document
 620.00
Process Operator1
 131.00
Process Operator2
 127.00
Process Operator3
 126.00
Process Operator4
 100.00
Process Operator5
 125.00
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Queue
Time
Waiting Time
Half Width
Average
Minimum
Value
Maximum
Value
 0.3705
Process Operator1.Queue
 0.00
 0.9373
(Insufficient)
 0.5478
Process Operator2.Queue
 0.00
 1.2462
(Insufficient)
 0.3668
Process Operator3.Queue
 0.00
 0.8166
(Insufficient)
 0.1319
Process Operator4.Queue
 0.00
 0.6696
(Insufficient)
 0.5015
Process Operator5.Queue
 0.00
 1.5848
(Insufficient)
Cost
Waiting Cost
Half Width
Average
Minimum
Value
Maximum
Value
 0.3705
Process Operator1.Queue
 0.00
 0.9373
(Insufficient)
 0.5478
Process Operator2.Queue
 0.00
 1.2462
(Insufficient)
 0.3668
Process Operator3.Queue
 0.00
 0.8166
(Insufficient)
 0.1319
Process Operator4.Queue
 0.00
 0.6696
(Insufficient)
 0.5015
Process Operator5.Queue
 0.00
 1.5848
(Insufficient)
Other
Number Waiting
Half Width
Average
Minimum
Value
Maximum
Value
 3.1218
Process Operator1.Queue
 0.00
 8.0000
(Insufficient)
 4.3840
Process Operator2.Queue
 0.00
 11.0000
(Insufficient)
 2.9240
Process Operator3.Queue
 0.00
 8.0000
(Insufficient)
 0.8244
Process Operator4.Queue
 0.00
 6.0000
(Insufficient)
 3.9490
Process Operator5.Queue
 0.00
 12.0000
(Insufficient)
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Resource
Usage
Instantaneous Utilization
Half Width
Average
Minimum
Value
Maximum
Value
 0.9639
Operator1
 0.00
 1.0000
(Insufficient)
 0.9338
Operator2
 0.00
 1.0000
(Insufficient)
 0.8980
Operator3
 0.00
 1.0000
(Insufficient)
 0.7197
Operator4
 0.00
 1.0000
(Insufficient)
 0.9202
Operator5
 0.00
 1.0000
(Insufficient)
Number Busy
Half Width
Average
Minimum
Value
Maximum
Value
 0.9639
Operator1
 0.00
 1.0000
(Insufficient)
 0.9338
Operator2
 0.00
 1.0000
(Insufficient)
 0.8980
Operator3
 0.00
 1.0000
(Insufficient)
 0.7197
Operator4
 0.00
 1.0000
(Insufficient)
 0.9202
Operator5
 0.00
 1.0000
(Insufficient)
Number Scheduled
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Operator1
 1.0000
 1.0000
(Insufficient)
 1.0000
Operator2
 1.0000
 1.0000
(Insufficient)
 1.0000
Operator3
 1.0000
 1.0000
(Insufficient)
 1.0000
Operator4
 1.0000
 1.0000
(Insufficient)
 1.0000
Operator5
 1.0000
 1.0000
(Insufficient)
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Resource
Usage
Scheduled Utilization
Value
Operator1
 0.9639
Operator2
 0.9338
Operator3
 0.8980
Operator4
 0.7197
Operator5
 0.9202
[image: ]Total Number Seized
Value
Operator1
 132.00
Operator2
 128.00
Operator3
 127.00
Operator4
 100.00
Operator5
 126.00
[image: ]Cost
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Resource
Cost
Busy Cost
Value
Operator1
 15.4225
Operator2
 14.9192
Operator3
 14.3452
Operator4
 11.5150
Operator5
 14.6940
[image: ]Idle Cost
Value
Operator1
 0.5773
Operator2
 1.0596
Operator3
 1.6317
Operator4
 4.4850
Operator5
 1.2766
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Category Overview
 6:08:38AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
1
Hours
Resource
Cost
Usage Cost
Value
Operator1
 132.00
Operator2
 128.00
Operator3
 127.00
Operator4
 100.00
Operator5
 126.00
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