

صورت مسئله:
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4-3) مسئه 4-1 را با اضافه کردن زمان استراحت برای کارمندان اصلاح کنید. 16 ساعت به دو شیفت 8 ساعته تقسیم می شود. زمان های استراحت به صورت متناوب، پس از 90 دقیقه از شروع هر شیفت آغاز می گردد. به هر کارمند 15 دقیقه زمان استراحت اختصاص می یابد. زمانهای ناهار نیز 30 دقیقه و به صورت متناوب پس از 3.5 ساعت از شروع هر شیفت آغاز می گردند. کارمندان بی ملاحضه هستند، و هنگام فرا رسیدن وقت استراحت حتی اگر مشغول باشند مسافر را رها کرده و تا پایان اتمام زمان استراحت او را معطل میکنند. نتایج این مدل را با مدلی که در آن زمان استراحت وجود نداشت مقایسه کنید.


شبیه سازی در ارنا
[image: ]
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توضیح فرایند شبیه سازی

مسافران با توزیع نمایی با میانگین ۱.۶ دقیقه به در ورودی اصلی پایانه فرودگاه می رسند.
[image: ]

زمان جابجایی از ورودی تا قسمت تحویل مدارک بر طبق توزیع یکنواخت و بین ۲و۳ میباشد.
[image: ]






مسافران در یک صف منتظر میمانند تا توسط یکی از ۵ خدمت دهنده موجود خدمت دهی شوند.
[image: ]

زمان خدمت از توزیع ویبول با پارامترهای 7.76و3.91  پیروی میکند.
[image: ]








زمانهای استراحت به طور متناوب پس از ۹۰ دقیقه از شروع هر شیفت آغاز می شود.به هر کارمند ۱۵ دقیقه زمان استراحت اختصاص میابد.زمانهای ناهار نیز ۳۰ دقیقه و بصورت متناوب پس از ۳.۵ ساعت از شروع هر شیفت آغاز میگردد.
[image: ]





















16 ساعت به دو شیفت ۸ ساعته تقسیم می شود.
[image: ]

رفتن به گیت پرواز
[image: ]








نتایج شبیه سازی

Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Key Performance Indicators
Average
All Entities
[image: ]Non-Value Added Cost
 0 
Other Cost
 0 
Transfer Cost
 0 
Value Added Cost
 370 
Wait Cost
 0 
Total Cost
 370 
Average
All Resources
[image: ]Busy Cost
*
 33 
Idle Cost
 1,054 
Usage Cost
*
 292 
Total Cost
 1,379 
* these costs are included in Entity Costs above.
Average
System
Total Cost
 1,424 
Number Out
 287 
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Entity
Time
VA Time
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.1572
Customer
0.01
 0.1564
 0.1579
 0.06521072
 0.2547
NVA Time
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Customer
0.00
 0.00
 0.00
 0.00
 0.00
Wait Time
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Customer
0.00
 0.00
 0.00
 0.00
 0.00
Transfer Time
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Customer
0.00
 0.00
 0.00
 0.00
 0.00
Other Time
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Customer
0.00
 0.00
 0.00
 0.00
 0.00
Total Time
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.1572
Customer
0.01
 0.1564
 0.1579
 0.06521072
 0.2547
Cost
VA Cost
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 2.2727
Customer
0.02
 2.2713
 2.2740
 2.0878
 2.4639
NVA Cost
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Customer
0.00
 1.0000
 1.0000
 1.0000
 1.0000
Wait Cost
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Customer
0.00
 1.0000
 1.0000
 1.0000
 1.0000
Other Cost
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Customer
0.00
 1.0000
 1.0000
 1.0000
 1.0000
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Entity
Cost
Transfer Cost
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 1.0000
Customer
0.00
 1.0000
 1.0000
 1.0000
 1.0000
Total Cost
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 6.2727
Customer
0.02
 6.2713
 6.2740
 6.0878
 6.4639
Other
Number In
Maximum
Average
Minimum
Average
Half Width
Average
Value
Customer
69.88
 294.50
 300.00
 289.00
Number Out
Maximum
Average
Minimum
Average
Half Width
Average
Value
Customer
69.88
 286.50
 292.00
 281.00
WIP
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 5.7062
Customer
1.31
 5.6028
 5.8097
 0.00
 14.0000
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Process
Time per Entity
VA Time Per Entity
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.04163409
Delay In Delivered Document
0.00
 0.04151542
 0.04175276
 0.03338494
 0.04999485
 0.1183
Process Operator1
0.01
 0.1173
 0.1193
 0.04451357
 0.2092
 0.1112
Process Operator2
0.02
 0.1098
 0.1126
 0.02869289
 0.2061
 0.1215
Process Operator3
0.04
 0.1186
 0.1244
 0.04102455
 0.2060
 0.1119
Process Operator4
0.03
 0.1097
 0.1141
 0.04079483
 0.1754
 0.1140
Process Operator5
0.05
 0.1101
 0.1180
 0.02263908
 0.1831
Wait Time Per Entity
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Process Operator1
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator2
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator3
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator4
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator5
0.00
 0.00
 0.00
 0.00
 0.00
Total Time Per Entity
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.04163409
Delay In Delivered Document
0.00
 0.04151542
 0.04175276
 0.03338494
 0.04999485
 0.1183
Process Operator1
0.01
 0.1173
 0.1193
 0.04451357
 0.2092
 0.1112
Process Operator2
0.02
 0.1098
 0.1126
 0.02869289
 0.2061
 0.1215
Process Operator3
0.04
 0.1186
 0.1244
 0.04102455
 0.2060
 0.1119
Process Operator4
0.03
 0.1097
 0.1141
 0.04079483
 0.1754
 0.1140
Process Operator5
0.05
 0.1101
 0.1180
 0.02263908
 0.1831
Accumulated Time
Model Filename:
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Process
Accumulated Time
Accum VA Time
Maximum
Average
Minimum
Average
Half Width
Average
Value
Delay In Delivered Document
3.00
 12.1356
 12.3716
 11.8995
Process Operator1
5.30
 6.6227
 7.0400
 6.2055
Process Operator2
4.61
 6.6196
 6.9820
 6.2571
Process Operator3
5.39
 7.5376
 7.9617
 7.1136
Process Operator4
11.59
 6.5072
 7.4191
 5.5953
Process Operator5
0.34
 5.8077
 5.8345
 5.7809
[image: ]Accum Wait Time
Maximum
Average
Minimum
Average
Half Width
Average
Value
Process Operator1
0.00
 0.00
 0.00
 0.00
Process Operator2
0.00
 0.00
 0.00
 0.00
Process Operator3
0.00
 0.00
 0.00
 0.00
Process Operator4
0.00
 0.00
 0.00
 0.00
Process Operator5
0.00
 0.00
 0.00
 0.00
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Process
Accumulated Time
Total Accum Time
Maximum
Average
Minimum
Average
Half Width
Average
Value
Delay In Delivered Document
3.00
 12.1356
 12.3716
 11.8995
Process Operator1
5.30
 6.6227
 7.0400
 6.2055
Process Operator2
4.61
 6.6196
 6.9820
 6.2571
Process Operator3
5.39
 7.5376
 7.9617
 7.1136
Process Operator4
11.59
 6.5072
 7.4191
 5.5953
Process Operator5
0.34
 5.8077
 5.8345
 5.7809
[image: ]Cost per Entity
VA Cost Per Entity
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.04163409
Delay In Delivered Document
0.00
 0.04151542
 0.04175276
 0.03338494
 0.04999485
 1.2367
Process Operator1
0.03
 1.2347
 1.2387
 1.0890
 1.4183
 1.2224
Process Operator2
0.04
 1.2195
 1.2252
 1.0574
 1.4122
 1.2430
Process Operator3
0.07
 1.2371
 1.2488
 1.0820
 1.4121
 1.2239
Process Operator4
0.06
 1.2194
 1.2283
 1.0816
 1.3508
 1.2281
Process Operator5
0.10
 1.2202
 1.2360
 1.0453
 1.3661
Wait Cost Per Entity
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Process Operator1
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator2
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator3
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator4
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator5
0.00
 0.00
 0.00
 0.00
 0.00
Model Filename:
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Process
Cost per Entity
Total Cost Per Entity
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.04163409
Delay In Delivered Document
0.00
 0.04151542
 0.04175276
 0.03338494
 0.04999485
 1.2367
Process Operator1
0.03
 1.2347
 1.2387
 1.0890
 1.4183
 1.2224
Process Operator2
0.04
 1.2195
 1.2252
 1.0574
 1.4122
 1.2430
Process Operator3
0.07
 1.2371
 1.2488
 1.0820
 1.4121
 1.2239
Process Operator4
0.06
 1.2194
 1.2283
 1.0816
 1.3508
 1.2281
Process Operator5
0.10
 1.2202
 1.2360
 1.0453
 1.3661
Accumulated Cost
Accum VA Cost
Maximum
Average
Minimum
Average
Half Width
Average
Value
Delay In Delivered Document
3.00
 12.1356
 12.3716
 11.8995
Process Operator1
61.43
 69.2455
 74.0799
 64.4110
Process Operator2
40.98
 72.7392
 75.9641
 69.5143
Process Operator3
36.19
 77.0753
 79.9233
 74.2272
Process Operator4
112.12
 71.0143
 79.8381
 62.1905
Process Operator5
26.09
 62.6155
 64.6691
 60.5619
[image: ]Accum Wait Cost
Maximum
Average
Minimum
Average
Half Width
Average
Value
Process Operator1
0.00
 0.00
 0.00
 0.00
Process Operator2
0.00
 0.00
 0.00
 0.00
Process Operator3
0.00
 0.00
 0.00
 0.00
Process Operator4
0.00
 0.00
 0.00
 0.00
Process Operator5
0.00
 0.00
 0.00
 0.00
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Process
Accumulated Cost
Total Accum Cost
Maximum
Average
Minimum
Average
Half Width
Average
Value
Delay In Delivered Document
3.00
 12.1356
 12.3716
 11.8995
Process Operator1
61.43
 69.2455
 74.0799
 64.4110
Process Operator2
40.98
 72.7392
 75.9641
 69.5143
Process Operator3
36.19
 77.0753
 79.9233
 74.2272
Process Operator4
112.12
 71.0143
 79.8381
 62.1905
Process Operator5
26.09
 62.6155
 64.6691
 60.5619
[image: ]Other
Number In
Maximum
Average
Minimum
Average
Half Width
Average
Value
Delay In Delivered Document
69.88
 294.50
 300.00
 289.00
Process Operator1
38.12
 57.0000
 60.0000
 54.0000
Process Operator2
44.47
 60.5000
 64.0000
 57.0000
Process Operator3
25.41
 63.0000
 65.0000
 61.0000
Process Operator4
95.30
 58.5000
 66.0000
 51.0000
Process Operator5
6.35
 52.5000
 53.0000
 52.0000
[image: ]Model Filename:
Page
of
8
13
C:\Users\bilgi\Desktop\arena question\3.4\3.4\Model4-3


Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Process
Other
Number Out
Maximum
Average
Minimum
Average
Half Width
Average
Value
Delay In Delivered Document
82.59
 291.50
 298.00
 285.00
Process Operator1
50.82
 56.0000
 60.0000
 52.0000
Process Operator2
31.77
 59.5000
 62.0000
 57.0000
Process Operator3
25.41
 62.0000
 64.0000
 60.0000
Process Operator4
88.94
 58.0000
 65.0000
 51.0000
Process Operator5
25.41
 51.0000
 53.0000
 49.0000
Queue
Time
Waiting Time
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Process Operator1.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator2.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator3.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator4.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator5.Queue
0.00
 0.00
 0.00
 0.00
 0.00
Cost
Waiting Cost
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Process Operator1.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator2.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator3.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator4.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator5.Queue
0.00
 0.00
 0.00
 0.00
 0.00
Other
Number Waiting
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.00
Process Operator1.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator2.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator3.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator4.Queue
0.00
 0.00
 0.00
 0.00
 0.00
 0.00
Process Operator5.Queue
0.00
 0.00
 0.00
 0.00
 0.00
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Resource
Usage
Instantaneous Utilization
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.03165959
Operator1
0.04
 0.02871585
 0.03460334
 0.00
 0.3333
 0.03469461
Operator2
0.02
 0.03294571
 0.03644350
 0.00
 0.2667
 0.03839133
Operator3
0.02
 0.03656612
 0.04021654
 0.00
 0.2667
 0.03152810
Operator4
0.07
 0.02586934
 0.03718686
 0.00
 0.2667
 0.03066160
Operator5
0.00
 0.03045251
 0.03087069
 0.00
 0.2667
Number Busy
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 0.8361
Operator1
0.56
 0.7921
 0.8800
 0.00
 5.0000
 0.8365
Operator2
0.69
 0.7821
 0.8908
 0.00
 5.0000
 0.9513
Operator3
0.59
 0.9048
 0.9978
 0.00
 4.0000
 0.8204
Operator4
1.54
 0.6994
 0.9414
 0.00
 4.0000
 0.7328
Operator5
0.04
 0.7293
 0.7362
 0.00
 4.0000
Number Scheduled
Maximum
Average
Minimum
Average
Half Width
Average
Minimum
Value
Maximum
Value
 27.1875
Operator1
0.00
 27.1875
 27.1875
 15.0000
 30.0000
 27.1875
Operator2
0.00
 27.1875
 27.1875
 15.0000
 30.0000
 27.1875
Operator3
0.00
 27.1875
 27.1875
 15.0000
 30.0000
 27.1875
Operator4
0.00
 27.1875
 27.1875
 15.0000
 30.0000
 27.1875
Operator5
0.00
 27.1875
 27.1875
 15.0000
 30.0000
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Resource
Usage
Scheduled Utilization
Maximum
Average
Minimum
Average
Half Width
Average
Value
Operator1
0.02
 0.03075190
 0.03236767
 0.02913613
Operator2
0.03
 0.03076749
 0.03276653
 0.02876844
Operator3
0.02
 0.03498947
 0.03669987
 0.03327906
Operator4
0.06
 0.03017515
 0.03462492
 0.02572539
Operator5
0.00
 0.02695186
 0.02707823
 0.02682548
[image: ]Total Number Seized
Maximum
Average
Minimum
Average
Half Width
Average
Value
Operator1
38.12
 57.0000
 60.0000
 54.0000
Operator2
44.47
 60.5000
 64.0000
 57.0000
Operator3
25.41
 63.0000
 65.0000
 61.0000
Operator4
95.30
 58.5000
 66.0000
 51.0000
Operator5
6.35
 52.5000
 53.0000
 52.0000
[image: ]Cost
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Resource
Cost
Busy Cost
Maximum
Average
Minimum
Average
Half Width
Average
Value
Operator1
5.30
 6.6227
 7.0400
 6.2055
Operator2
4.61
 6.6196
 6.9820
 6.2571
Operator3
5.39
 7.5376
 7.9617
 7.1136
Operator4
11.59
 6.5072
 7.4191
 5.5953
Operator5
0.34
 5.8077
 5.8345
 5.7809
[image: ]Idle Cost
Maximum
Average
Minimum
Average
Half Width
Average
Value
Operator1
4.47
 210.81
 211.16
 210.46
Operator2
5.52
 210.81
 211.24
 210.37
Operator3
4.73
 209.89
 210.26
 209.52
Operator4
12.30
 210.94
 211.90
 209.97
Operator5
0.35
 211.64
 211.67
 211.61
[image: ]Model Filename:
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Category Overview
 7:36:15AM
August 28, 2016
Unnamed Project
Time Units:
Replications:
2
Hours
Values Across All Replications
Resource
Cost
Usage Cost
Maximum
Average
Minimum
Average
Half Width
Average
Value
Operator1
38.12
 57.0000
 60.0000
 54.0000
Operator2
44.47
 60.5000
 64.0000
 57.0000
Operator3
25.41
 63.0000
 65.0000
 61.0000
Operator4
95.30
 58.5000
 66.0000
 51.0000
Operator5
6.35
 52.5000
 53.0000
 52.0000
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