Process Simulation in manufacturing
Advanced topics in Flexsim
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Add Events

v

Set up the Data Table

v

Transform the Data

.

Run Simulation

Analyze the Data

You'll use the

>— Statistics Collector for

these phases
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Add Events and Setup Data Table
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#% Statistice Collector Properties — O x
.l, ProcessingTimes | Enabled <
EventListening Data Recording  General SrocessingTmes v X
Rows Staytime I Object l Time
. 10.34 Processor1 10/04/2018 08:00:23 a. m.
Row Creation Mode | Add Per Event | RowValue® |None ~ 12.93  Processor2 10/04/2018 08:00:37 a. m.
*Row values that are arrays will create multiple rows 18.70 Processor1 10/04/2018 08:00:51a. m.
L4 11.28 Processor2 10/04/2018 08:00:59 a. m.
25.00 Processor3 10/04/2018 08:01:05a. m.
Columns
Staytime
Object
Tirne M/A
entfColumn Depender
(2] Apply Cancel
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Add Events and Setup Data Table
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Add Events and Setup Data Table

#% Statistics Collector Properties

.l. ProcessingTimes

EventListening Data Recording General

Process Flow Instance All Instances

o X
| E-Enabled
| [

[ ]1gnore wWarmup

View Table. ..

Expaort Table...

www.digifof.org

DIGIFOF

DIGITAL DESIGN SKILLS FOR
FACTORIES OF THE FUTURE

= @Studid



www.digifof.org

Add Events

v

Set up the Data Table

v

Transform the Data

;

Run Simulation

Analyze the Data

You'll use the Calculated
Table for this phase

DIGIFOF

DIGITAL DESIGN SKILLS FOR
FACTORIES OF THE FUTURE



Calculated Data Table
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N . Workstationtaytmes -
#= Statistics Collector Properties — O >
Ttem | EnterTime | ExitTime |
Y, [Wworkstationstaytimes | MEnabled 1.00 10/04/2018 08:00:04a m. 10/04/2018 D8:00:28 a. m.
2.00 10/04/2018 08:00:15 a. m. 10/04/2015 08:00:34 . m.
Event Listening Data Recording  General 3.00 10/04/2018 08:00:22a. m.  10/04/2018 08:00:54 a. m.
Rows 4,00 10/04/2018 08:00:34 8. m,  10/04/2018 08:00:5% a. m.
) 4 : | 5.00 10/04/2018 03:00:38 a. m. 10/04/2015 08:01:07 a. m.
Rew Creation Mode  Unique Row Values | Row Value™ | Item i 6.00 10/04/2018 08:00:53a. m.  10,04/2018 08:01:3% a. m.
*Row values that are arrays will create multiple raws 7.00 10/04/2018 08:00:54a. m.”
P 8.00 10/04/2018 08:00:58a. m.  10/04/2018 08:01:29 a. m.
9,00 10/04/2018 02:01:22 &. m, F
10,00 10,/04/2013 08:01:30 a. m. F
11.00 10/04/2018 08:01:30a. m. ¥
Columns
% |58 X
Name Ttem |
EnterTime
ExitTime Update When Row is Added e
Value StatisticsCollector.getiD{data rowvalu| - =5 #
Storage Type Daouble L
ent/Column Depender,  Display Format | Raw e
2] Apply Cancel
www.digifof.org 8
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Calculated Data Table
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#% TotalStayTimes — O x

|Tnta|5tay"|'|mes | [7] Enabled

Calculations  Display Format  General
Update Mode Manual -
Update Interval

Query
SELECT Itemn, ExitTime - EnterTime AS TotalTime FROM WorkstationStaytimes

Update
Result
Ttem TotalTime ”
1.00 23,30
2.00 19,35
3.00 31.45
4,00 24.52
Lo v
(7] Apply K, Cancel

— >
TotalStayTmes v X
Item | TotalTime |
1.00 23.30
2.00 19,35
3.00 31.46
4,00 24,52
5,00 28,77
6.00 45,60
7.00 46,68
8.00 30,71
5,00 33.82
10,00 51.62
11.00 41.34
12,00 19,47
13.00 26.72 |
14,00 30.76
15,00 21.65
16,00 34.28
17.00 37.41
18.00 54,35
15,00 54,59
20.00 56,77
21.00 80,51
22,00 86,23
23.00 56,64
24.00F
25.007
26.00%
27.00F
28.007
29.00%
>
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Add Events

.

Set up the Data Table

.

Transform the Data

.

Run Simulation

Analyze the Data

.

You'll use the
Experimenter, Charts,
and Export tools for
these phases
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Design of Experiments
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#% Simulation Experiment Control - O >
Scenarios  Performance Measures  ExperimentRun  Optimizer Design  Optimizer Run - Optimizer Results = Advanced 9
Variables |cga || || [ || 3 Scenarios |cga| || | 4w | = Choose default reset scenario: Mone w
Variable Scenario 1 |Scenario 2 |Scenario 3 |Scenario 4 |Scenario 5 |Scenario & |Scenario 7 | Scenario 8 [Scenario 9 | Scenario 10 |
Mum.Operators  [Mr TEs in Team /Dispatcher 1 1 2 3 4 5 & 7 8 9 10
#% Simulation Experiment Control — O =
Scenarios  Performance Measures Experiment Run  Optimizer Design  Optimizer Run  Optimizer Results  Advanced 9
e b *+ 3 Mame | Throughput |
Label for f-axis | Value |
Performance Measure |Statistic by individual object - ﬁl-'] S+
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Design of Experiments
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P
Scenarios  Performance Measures  Experiment Run  Optimizer Design  Optimizer Run Optimizer Results  Advanced (2]
. End Time | 9:23:20 a. m=| |mar. 10 abr. 2018 ~ | [_|Save dashboard data for each replication
Run Experiment
Run Time E000.00 Seconds | []save state after each replication

Replications per Scenario 20,00 Warmup

0,00 Seconds e

[ ] Restore original state after each replication

Experiment Status

Yiew Results Export/Merge Results  + | [_| Export results after each replication
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Design of Experiments
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#% Performance Measure Results - d X
Performance Measures  Dashboard Statistics  Console Qutput #% Performance Measure Results - O X
Throughput | Replications Plot v| [4Data [#]Box Plot [ ]Mean 20% Confidence Performance Meastres  Dashboard Statistics - Console Output
Throughput Throughput ~ | |Data Summary w| MeanBasedon |90% Confidence
- Throughput
Mean (90% Confidence) Sample Std Dev  Min Max
6110 T I o ST L A R, 3 s I Scenario1 24781 < 24875 < 24969 243 24500 253.00
Scenario2 45735 =< 45850 = 45965 2.96 452.00 463.00
550 B Scenario 3 556.16 < 557.35 < 55854 3.08 551.00 564.00
Scenariod 50701 < 59850 = 59999 3.86 592.00 608.00
500 Scenario5 60651 < 607.80 < 609.09 3.33 601.00 613.00
. Scenario6 61010 < 61125 < 61240 297 606.00 619.00
450 SRR Scenario7 61017 = 61120 = 612.23 267 605.00 615.00
Scenario8 60958 < 61035 < 611.12 1.98 606.00 613.00
400 Scenario9 61087 < 61195 = 613.03 2.80 608.00 620.00
Scenario 10 61031 < 61160 < 612.89 3.33 606.00 620.00
350
300
250 [
Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 3 Scenario 6 Scenario 7 Scenaric 8 Scenario @ Scenario 10
H 25%-50% - 75% L Min - Max
") Report Preferences Generate Report - Close
(7] Report Preferences Generate Report Close
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Design of Experiments
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#% Performance Measure Results - O b4

Performance Measures  Dashboard Statistics  Console Qutput

Max. Queue.Content | Replications Plot v| [/]Data []Box Flot [ ]Mean 903 Confidence #5 Performance Measure Results - O b'Y
Maxlqueue.content Performance Measures  Dashboard Statistics  Console Output
850 Max.Queue. Content ~ | | Data Summary w| MeanBasedon |90% Confidence
800 . Max.Queue.Content
’,« Mean (90% Confidence) Sample Std Dev Min Max
750, = Scenario1 749 < 760 < T72 29 698 804
700 e s Scenario2 539 = 550 =< 562 29 491 599
Scenariod 440 = 452 < 463 30 389 495
650 Scenario4 3099 = 411 < 422 30 348 454
Scenario5 390 =< 401 < 413 29 339 446
600 . Scenariof 387 < 398 < 409 29 338 446
550 e ',a. Scenario7 387 =< 398 < 410 29 335 441
. Scenario8 388 =< 399 < 410 29 338 444
500 5 - Scenario9 386 < 397 < 408 29 339 441
*’“ Scenario10 386 =< 398 < 409 29 337 439
450 - . 7 . .
* oL & e &
400 . s, thy W =
| A T N N
350 ry s y * . *
300
Scenario 1 Scenario 2 Scenario 3 Scenario4  Scenario 5 Scenario @ Scenario 7 Scenario 8  Scenario @ Scenario 10
H 25%-50%-75% 1 Min-Max
Q Repart Preferences Generate Report - Close

(7] Report Preferences Generate Repart - Close
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#% Performance Measure Results
Performance Measures  Dashboard Statistics Console Output

Throughput
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#4 Performance Measure Results
Performance Measures  [ashboard Statistics  Cansole Qutput
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#% Performance Measure Results

Performance Measures  Dashboard Statistics  Console Output
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