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STATISTICS ADD-ON

RELATED FILES
SetupStatisticsAddOn.exe
LogisticsLayout.vem

Description
Introduction to the Statistics Add-
On for 3DCreate®.

NOTE! You must have
administrative privileges

in order to install Statistics
Add-On, as well as a licensed
copy of 3DCreate® and a
commercial license key for the
Statistics Add-On.
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INTRODUCTION

THE PRESENT DOCUMENT INTRODUCES THE STATISTICS ADD-ON FOR
3DCREATE®©. THE STATISTICS ADD-ON IS A TOOL FOR ANALYSING VISUAL
COMPONENT SIMULATION MODELS. IT PROVIDES THE ABILITY TO SET UP
SIMULATION EXPERIMENTS, DEFINE HOW DATA IS GATHERED AND HOW
RESULTS CAN BE BEST DELIVERED IN EITHER CHART FORMAT OR AS INPUT FOR A
SPREADSHEET PROGRAM.

OVERVIEW

The Statistics Add-on is used to collect and analyze information from the simulation environment
and present it in a concise form. During the simulation run, the system automatically collects
statistical data from the layout and the individual components, storing a full statistical history. The
data can be viewed using:

®  Grid view - Displays all the statistical parameters and their values

®  Graphs - It displays statistics parameters using a chart representation

*  Reports - Writing data to fext files for further analysis with 3rd party tools (i.e. spreadsheet
software tools).

INSTALLATION

1. Double-click the SetupStatisticsAddOn.exe file from its location in the current
computer. The following dialog box will appear.

;:il) Visual Components Statistics Add-on Setup @

Welcome

Welcome to the installer for
Visual Components Statistics Add-on 2009.

Click Next to continue.

2. Click on “‘Next’ to start the installation procedure. The license agreement
will apppear. If you agree with the license agreement, select the right box,
and click on ‘Next’. If you do not agree, you can cancel the installation
procedure.
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License Agreement
Please read the following license agreement carsfully.

End User License agreement for the VWisual Components product family programs

B

Thig is a legal agreement between Licensee and Visual Components Oy {"Visual
Components"). Visual Components is willing to license this software to you only upon the
condition that you accept all of the terms and conditions contained in the following license
agreement. Please read the terms and condttions carefully as continuing with the setup
procedure will indicate your acceptance of all of the temns and condttions of the license
agreement ("agreement"). I you do not agree to the terms and conditions, Visual Components
is unwilling to license the software to you.

Definitions
"Software" shall be taken as refeming to the application files supplied in the software archive

W

() 1 agree to the terms of this icense agreement!

() I 'do not agree to the terms of this license agreement

[ <Back | [ N> N[ Cocel |

3. After the license agreement, a progress bar will indicate the status of the

installation process. Once the process is done, the following dialog box will

appear signaling a successful installation.

;:B Visual Components Statistics Add-on Setup ==l

Installation Successful

The Visual Components Statistics Add-on 2009 installation is
complete.

Please click Finish to exit this installer.

4, Click on ‘Finish’ to end the installation process.
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GRAPHICAL USER INTERFACE

The Statistics Add-on provides six different tabbed pages, each with its own functionality.

e Settings page - The settings page provides the basic information that Statistics Add-on needs

to be able to run properly

®  System page - It displays system (layout) statistics

e Component page - It displays individual component statistics

System | Component | Botleneck | Autonun| Report | Settings |

oroporent | Bottlensck | Autorun| Report | Settings |

Edit|[~ Output component(s]  Edit|/

Input component(s]

- Performance factor

- Statistic: | Systemn shatisti
Erable v wamplength [ 1 [onap <] Total output 0 pos in 0,00 hours (0,00/h]
Ao stop Runlength [~ 30 [onaps =] Performance factor is 0,00 pts
sinlalion Sapngh [ 1 [rows <] Cuent inprocess counts 0 pos and sverags is 0,00 pes
~System : I~ Selfollw- - System data

reference .
Capacity rm—u e [
Utiization 5% [ =
Butering 5% [ = RO —
Inprocess [ oees [z
Get values fiom last run to reference.  Get
-~ Other
Na stet comp. | Aeset | Showrepat |
ebot | nstuetions | Layoutinie |

:I'

System | Component |_Botlensck] Autorun] Report Settings |

System | Comporent |_Bottleneck |_Autorun | Report | Settings

®  Bottleneck page - The bottleneck analysis displays both the

bottlenecks

Spstem : Component | Bottleneck | Autorun] Report | Settings |

- Component data

jv

~Companentgraph———————— Selfollow
I = | El

System  Companent | Bottleneck |_Autorun | Report | Settings

machine and the buffer

e Autorun page - It allows the user to define the settings for the components in the current
layout. The user can run test simulation by defining their warm-up and run lenghts.

*  Reports page - It displays the final reports after the simulation run has ended.

utoun| Report | Settings |

System | Component

- Bottleneck,
Bottleneck by utiization is N4 LI

Bottleneck. by buffering is M4 LI

i~ High levek

General
General

i~ Low level

General I Highlight machines below [30 % iization
General I Highiioht buffers below — [2 % ful

[~ Highlight machines over (30 3 yiiization

I™ Highiight bulfers over 75 3 ull

System | Component  Battleneck | Autorun| Report | Settings
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System | Component | Bltleneck. [ Autorun | Report | Setiings |
-~ Parameter T~ Selfollow—
Change from component =

parameter =

v fom o step
1 5 [

Hemnvernwl Heplacernwl Insert row | Apper\dmwl
Kumber of uns defined .0 Rowindent < | >

~Fiun

Wamuplength [0 [ngps + Start (0 runs]
Runkerah [ 100 Frope =] Show report

System | Component | Batteneck | Autorun

~ Ficpo
W Machines R Buffers ¥ System
Save repott as | Show repott |
[~ Snap
[V “Wiite snap-values after sach snap Show reports]
Include
W Machines R Buffers ¥ System
-~ Giraph

Show giaph
Add araph
Edit araph

Femove giaph

Graphewindows
e aiie

Graphs follow
H ey

- Autarun repor
Save,

¥ Run reparts ¥ Snap reparts

System | Component | Bottleneck  Autorun [ Report | Settings

System | Companent | Bottleneck | Autorun  Report [ Settings |
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STATISTICAL ANALYSIS OF A LOGISTICS LAYOUT

1. Make sure the world is clear of objects by selecting ‘New’ from the main
toolbar.

2. Load the layout by selecting Logisticslayout.vem from the tutorials section at
http://www.visualcomponents.com/support or from the eCAT, under ‘Local File System
/ Shared Models/ Statistics Add-On’

A component has to have been created with statistical parameters for it to function with
the add-on, otherwise no information will be collected by the Statistics Add-on. The current
layout has been preloaded with some statistical information for it to function properly.

The layout should look as follows. The user could run the model to see the actual simulation.
This does not affect the statistics add-on.

’

3. Go to the ‘Statistics’ tabbed page, and enable the add-on on the ‘Settings
page if it’s not enabled already.

The ‘Settings’ page should look as follows.

System | Component | Bottereck | Autorun] Repor | Swngs il

| Statistic:

et Wamplnsh 5 [ o] || The "Warmup Lenght’ is 20 minutes, and the ‘Snap
Pun length = . . .
fdose 7 nenah [ 10 fbous =] 1| |enght’ is 10 minutes. The seftings can be changed to
Snaplength [ 10 [minutes . .
seconds, minutes, hours, days or snaps. A snap is a
e el Dumcanperenty e || Predetermined interval in simualtion time where the
Gorponent il orveyor 72 Statistics Add-on takes a snapshot of the simulation. In this

case, every 10 minutes.

[ PR weerce o | The Input and Output components have already been
B EE I chosen, but can be changed from the ‘Edit’ button, which
Uizsion EEE displays a list of all available components in the layout.
Buferng T = It will only show the components that have statistical
ieprocess [wE@ s [ properties built in.

i) The performance factors for each of the statistical data

 Diver i ili i i

osaoms | R | o | (Capacity, Utilization, Buffering and In-process) are

preloaded with the layout information.

fbou | nstuetons | Lepoutinio |

System |_Comporent |_Bottleneck |_Autorun| Report  Settings

4. Go to the ‘Autorun’ tabbed page. The page has been prefilled with the

SUPPORT@VISUALCOMPONENTS.COM . . .
information of the previous run.
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LSALaui i As it can be seen from the page, the ‘FlowConnector #10" has been selected, and its ‘Path:
trademarks of Visual Components Oy, Inc., Capacity’ parameter. This will allows the statistics add-on to modify that specific parameter.
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available components. When a components selection has been made, the parameters are
automatically loaded for that specific component.

If the ‘Sel.Follow’ checkbox has been checked, the user is able to select any component
form the 3DWorld and the parameters will also be loaded automatically. Please select the
‘FlowConnector #10'.

System | Component | Bottlensck  Autorun | Report | Setiings |

— % Selfolon | For this example, the ‘FlowConnector #10” has
Ehengelmeanpenent [ FiuCorvects 10 =l been selected and the ‘Path:Capacity’ parameter.
From [PabCepesty mpj' The values shown in the row below are the

il current value, and the values it will hold once the
Rensveron | Repeceron | Irsatiow | Append o | simulation is running. The user is able to change
Mumber of runs definec:4 Rowident < | > | the ‘From’, ‘To’ and ‘Step’ values as she sees fit.

[comerent____Jpaierete __[ion_Jts_Jstep | In the picture, the values have a step of .1, and

FlowCannector #11| PathCapacity

FlowConnector #11] PathCapacity chonges from '| to '| '|

The use of the buttons are as follows:

® Remove row - removes the last row in the list
e g [ 5 [ope ] __ Sttt | ¢ Replace row - replaces the last row with the values
S B E T R set in the options set above
— ® Insert row - inserts a row at the top of the list
Save:
o e s * Append row - appends a row to the last place of

the list

System | Comporent | Bottleneck  Autorun | Report | Settings

For the current example, we must define at least two different rows of values. The already
defined values are:

* From 1 to 3, with a step of 2
® From 1 to 2, with a step of 1

The parameters for the run are:

* Warm up lenght - 2 snaps
® Run lenght - 10 snaps

Now the simulation is ready to run, so press the ‘Start (4 runs)’ button. There will be 4 runs
because the system will run the base information for each row (Capacity of 1), and the
changed parameter (Capacity of 2 and 3).

The simulation will run four times to a total time of 2:00:00 hrs., since each snap is 10
minutes (defined in the settings tabbed page), a total of 12 snaps is 240 minutes, equals
two hours.
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5. Analysis of results

Once the simulation has run to the end, we can analyse the results. Click on the ‘Show reports’
button, and the system will open a text file called StatisticsAutorun_.xt. The content of the file can
be imported to a spreasheet program, such as Microsoft Excel or OpenOffice Calc. Simply select
all the contents and paste them into the first cell of the worksheet. After some editing for proper

Simulation report: Created Date and Time
Total run length 1,67 hours 10 snaps
Warmup length 0,33 hours 2 snaps
Snap length 0,17 hours
Input components Component Creatar
Qutput components Conveyor #2
Autorun system statistics:
PF_Parameters: Reference Weight%
Capacity 238,5 25
Utilization 30,33 25
Buffering 46,94 25
In-process 55,8 25
PerformanceFactor Capacity Utilization BufferUtilization InProcess Leadtime UtilBottle BufferBottle RuniD
0,4903934 240,5 30,58 46,7 55 Process  AreaBuffer L:L:L:FlowConnector #10/Path:Capacity=1
5,662232 297,5 36,45 40,47 53,4 Process  Buffer 2:1:2:FlowConnector #10/Path:Capacity=3
-0,104322 244 31,15 47,29 55,4 Process  AreaBuffer 3:2:1:FlowConnector #10/Path:Capacity=1
2,028321 270 33,86 44,54 55 Process  Buffer 4:2:2:FlowConnector #10/Path:Capacity=2

viewing, the results should look as follows:

The first rows are filled the information of the simulation run, as well as the statistics parameters
that were set in the settings page.

The important results are the last four rows, which hold the results of each of the four simulation
runs.

The first column holds the performance factor. This can be read as follows:

e If the performance factor is equal to zero, the run is equal to the base information.
e If the performance factor is less than zero, the run performed worse than the base data.
[ ]

If the performance factor is higher than zero, it reflects the improvement over the base data.
It can be clearly seen that the second row of the results is the best performer. This correlates to
the ‘FlowConnector #10' capacity to be 3. This in turn results in the higher overall capacity,
which is the second column of the results.

6. Bottleneck analysis

The statistics add-on is capable of performing an automatic analysis of the bottleneck(s). Select
the ‘Bottleneck’ tabbed page.

System | Component | Bolleneck | Autorun| Report | Settings |

The Bottleneck section already has identified the

[~ Bottleneck

E°§::::::::;":;:'::;;Z';j:'j component named ‘Process’ to be the utilization
e bottleneck, and it can be identified by clicking on the '>’
S| e e e e buﬂon.. Red lines appear surrogndin.g the component. The
P e buffering bottleneck has been identified as ‘Buffer’, and
s | can identified in the same way as previously mentioned.
-~ Low level:
_Gemal | 7 Hitih mactinesboow [0 xusemion || The High levels can be highlighted by selecting the
_Gererl | Hihlght bufers bl 2z combo box. The values can be changed by the user. In

this case, there are no components with utilization higher
than 90%. The highest utilization for a component is
33%. If you highlight the buffers with utilization above
75%, it will show three components.

If you highlight the low levels of machine utilization, all
three process points will be highlighted, because all of
them have a lower utilization than 40%. Values can be
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changed as the user wishes to test different values and
see which components contribute to those results.

System |_Component  Battlensck | Autorun|_Rieport | Settings
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7. Statistical Graphs

The statistical add-on offers the capability of providing several graphs of a variaty of components
and parameters. In the ‘System’ tabbed page you are able to choose from machine and
buffer statistics, as well as the system graphs, which are updated according to the selection of

parameters.
System | Component | Bottensck | Autorun| Repert | Settings | System | Component | Bottiensck | Autorun| Report | Settings |
Syste statistcs e
Totsl sutput 52341 pos in 2,00 hours (267,00/k) (Bt soioies =]
Pesfomarics factor is 2,60 pis
| Bufferltiizal] Curent  [Anived  [Departe =
Cumsnt inproness sount is B8 pes and sverage is 54,80 pos oo [ T =
[PV A | 000 1350
Syste dsta Spiter N/ om g4m BT,
Spitter B2 N/ 0o 45300 45
Bufter Mo ool 4s800 4
s Copacity | Utlizstion_ | Ineprocess. | Pestom: + Merger #2_ N/& 0ol 56500 58
- 600 R T o Coregen B2 N/ oo se5IN 56w
2 300,00 37,38 53,00 iB 1 v
3 2,00 8 56,00 I8
g 306,00 .54 5600 Ll Erperer g ¥ Selfolow
5 262,00 3251 57,00 :
5 %200 2762 5600 : [ spitter | [componentaverageTime =]
7 a0 N’ T2 AR R7 NN hd
. v 20
System graphs 60 ’__/.-. =
Comporentsdnived v 3 40 /r e o
&0 &00 l
e fprmt” 20 4
40 == o 400
50 ] 200 TEEREREEEEEE
= Sl2|E(2[(e|2|2|2|2|2
SIZIEIZIEZIZIEIEIEIE
. 0 252 585 Z8 g
slzl=l2lzzlz === 582520555 8
gl = (2|(E|E|E (2|22
EHEREIE EEE R R
553 R 3L R EEE
R T &
e 885555550 ¢d
System | Companent |_Botleneck |_Autonun | Report | Settings System  Component | Bollleneck | Autorun | Report | Seflings

The ‘Component’ tabbed page shows all the related statistics for every component in the layout.
These are also updated as the user selects the right component and parameter to analyze.

In the ‘Report’ tabbed page, the overall simulation graph and reports can be reviewed. In
this example, the report is incomplete, due to the run lenght defined in the settings page. The
simulation only runs for two hours each time, and the total run lenght was defined as 10 hours.

The snap report can be seen and imported to a spreadsheet program as done previously with the
simulation run reports.

Click on the ‘Show graph’ button to display the following graph - ‘System versus components’.
The graph can be modified with a different type by righ-clicking on the graph. In adition, the
legend visibility can be toggled in the context sensitive menu.

L System versus components

100 100
| | L1
80 —— a0
Copy |
60 | IRNLEC — bl Line 80  — System/Utiization
L Pi
= egend on/o = — == System/ComponentzDeparted
d Reset b [ eer™]
i < == Process/Utilization
Area et ] e
Process #2/Utilization
20 Step 20
30 Line — AreaBuffer/BufferUtilization
0 3D Bar o
= 2 | g 3D Area s | g 2 | g =
=] b= o =) o [=] = =1
T = L} = 59 | 1) = Wi =
o 53 o = = = = = = o
[=] [=3 [=] f=1 o =] = =] = [=r])
Scale ﬂ »| Position 4 | >| Refresh Cloze
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