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FLEXSIM SOFTWARE LICENSE AGREEMENT

This license is a legal agreement between you, the “end user,” and Flexsim Software Products, Inc., a
Utah corporation (“Flexsim”). Use of the accompanying software indicates your acceptance of these
terms. As used in this Agreement, the capitalized term “Software” means the Flexsim Simulation
Software included on the CD or disk media provided with this Agreement. The term “Software” does
not include any software that is covered by a separate license offered or granted by a person other
than Flexsim. IF YOU DO NOT AGREE TO THESE TERMS AND CONDITIONS, PROMPTLY
DISCONTINUE THE INSTALLATION AND DOWNLOAD PROCESS AND EITHER DESTROY OR
RETURN, INTACT, THE FLEXSIM PACKAGE CONTAINING THE CD OR DISK MEDIA, TOGETHER
WITH THE OTHER COMPONENTS OF THE PRODUCT TO THE PLACE OF PURCHASE.

1. Ownership. The Software and any accompanying documentation are owned by Flexsim or its licensors and
are protected under U.S. copyright laws and international treaty provisions. Ownership of the Software, and all
copies, modifications, and merged portions thereof shall at all times remain with Flexsim or its licensors.

2. Grant of License.

a) The Software and accompanying documentation are being licensed to you, which means you have
the right to use the Software only in accordance with this Agreement.

b) If you have paid for a single user license, Flexsim grants you the right to use one copy of the
Software on a single computer. The Software is considered in use on a computer when it is loaded into
temporary memory or installed into permanent memory. If the Software is installed on a server or a computer
that can be accessed by more than one PC or workstation, a single user license allows the Software to be
accessed only by a single PC or workstation connected to the server or computer at any given time.

C) If you have paid for a multiple user license, Flexsim grants you the right to use the number of copies
of the Software for which you have paid and to load the Software onto that number of computers or permit that
number of PCs or workstations to access the Software on a sener or other computer.

d) If you have paid for a site license, Flexsim grants you the right to use any number of copies of the
Software on any number of computers at the designated site.

3. Copies. You are authorized to make a single copy of the Software solely for backup purposes. The backup
copy of the Software must include our copyright notice. You may not make any other copies of the Software,
except for copies that you are authorized to use under the applicable license.

4. Scope of Use. You may not sublicense or lease the Software or any of the accompanying documentation to
any other person. You may use the Software only for your own internal business purposes. You may use the
Software in connection with services you provide to other persons or entities, but you may not use the Software
to process data for any other person or entity.



5. Nonpermitted Uses. Without the express permission of Flexsim, you may not (a) use, copy, modify, alter, or
transfer, electronically or otherwise, the Software or any of the accompanying documentation except as
expressly permitted in this Agreement, or (b) translate, reverse program, disassemble, decompile or otherwise
reverse engineer the Software.

6. Transfer of Software. You may transfer the Software to another person or entity, provided that the transferee
accepts wholly the terms and conditions of this license. Any transfer must include all updates and all accessible
prior versions of the Software, and all copies of the Software must be removed from your computer (or
computers) and delivered to the transferree or destroyed

7. Term. This license is effective from your date of purchase and shall remain in force until terminated. You
may terminate the license and this License Agreement at any time by destroying the Software and the
accompanying documentation, together with all copies in any form.

8. Export Controls. Certain uses of the Software by you may be subject to restrictions under U.S. regulations
relating to exports and ultimate end uses of computer software. You agree to fully comply with all applicable
U.S. laws and regulations, including but not limited to the Export Administration Act of 1979 as amended from
time to time and any regulations promulgated thereunder.

9. U.S. Government Restricted Rights. If you are acquiring the Software on behalf of any unit or agency of the
United States Government, the following provision applies: It is acknowledged that the Software and the
documentation were developed at private expense and that no part is in the public domain and that the Software
and documentation are provided with restricted rights. Use, duplication, or disclosure by the Government is
subject to restrictions as set forth in subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer
Software clause at DFARS 252.227-7013 or subparagraphs (c)(1) and (2) of the Commercial Computer
Software-Restricted Rights at 48 CFR 52.227-19, as applicable.

10. Limited Warranty.

a) Flexsim warrants to you, the original end user, that the Software will perform substantially in accordance
with the accompanying documentation. Flexsim does not warrant that the Software is error-free or that the
Software will operate without interruption. This Limited Warranty extends for ninety (90) days from the date the
Software is paid for or first used, whichever occurs first.

b) This Limited Warranty does not apply to any Software that has been altered, damaged, abused,
misapplied, or used other than in accordance with this license and any instructions included on the Software and
the accompanying documentation.

c) Flexsim’s entire liability and your exclusive remedy under this Limited Warranty shall be the repair or
replacement of any Software that fails to conform to this Limited Warranty or, at Flexsim’s option, return of the
license fees paid for the Software. Flexsim shall have no liability under this Limited Warranty unless the
Software is returned to Flexsim or its authorized representative within the warranty period. Any replacement
Software will be warranted for the remainder of the original warranty period or thirty (30) days, whichever is
longer.

d) THIS LIMITED WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER WARRANTIES NOT
EXPRESSLY SET FORTH HEREIN, WHETHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR WARRANTIES
ARISING FROM USAGE OF TRADE OR COURSE OF DEALING.



e) THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, YOU MAY HAVE OTHERS WHICH VARY
FROM STATE TO STATE.

11. Limitation of Liability. Except for a return of the license fees under the circumstances provided under the
Limited Warranty, NEITHER FLEXSIM NOR ITS LICENSORS SHALL IN ANY EVENT BE LIABLE FOR ANY
MONEY DAMAGES WHATSOEVER ARISING OUT OF OR RELATED TO THE USE OF OR INABILITY TO
USE THE SOFTWARE, INCLUDING DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER SUCH LIABILITY IS BASED ON CONTRACT, TORT, WARRANTY, OR ANY OTHER
LEGAL OR EQUITABLE GROUNDS. IN NO EVENT SHALL FLEXSIM’S LIABILITY RELATED TO ANY OF
THE SOFTWARE EXCEED THE LICENSE FEES ACTUALLY PAID BY YOU FOR THE SOFTWARE. Without
limiting the generality of the foregoing, Flexsim shall not be liable for losses arising out of any business
interruption, any loss of business profits, or loss of business information caused by or in any way related to the
use of, or inability to use, the Software, even if Flexsim has been advised of the possibility of such losses.
Because some states do not allow the exclusion or limitation of liability for consequential or incidental damages,
some parts of the above limitation may not apply to you.

12. Entire Agreement. This Agreement constitutes the entire agreement between the parties pertaining to its
subject matter, and it supersedes any and all written or oral agree ments previously existing between the parties
with respect to such subject matter.

13. Amendment and Modification. No modification or amendment of this Agreement shall be binding unless
executed in writing by both parties. No waiver shall be effective unless it is in writing and signed by the party
against whom enforcement is sought.

14. Assignment. This Agreement may not be assigned by either party without the prior written consent of the
other.

15. Choice of Law/Forum. This Agreement shall be governed by and construed in accordance with Utah law,
without regard to its rules regarding conflicts of law. Each of the parties consents to the jurisdiction of the courts
located in the state of Utah with respect to all matters relating to this Agreement and agrees that all litigation
relating to this Agreement shall take place in courts located in the state of Utah.
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Welcome to Flexsim Help

Thank you for choosing Flexsim. This user manual is meant to help you get to know
Flexsim better. It is also a reference guide for experienced users with questions
about different facets of Flexsim.

Below is a list of help sections included in this manual. You can also go to What's
New to see what's been added to recent releases.

Help Sections

e Getting Started with Flexsim
e Tutorials

Modeling Views

Main Menu and Toolbar
General Windows
Object Windows
Flexsim Object Library
Modeling Tools

Pick Lists

Task Sequences
Charting and Reporting
Miscellaneous Concepts






What's New Iin Flexsim

The following is a list of features and fixes that have been included in the latest
Flexsim releases.

4.0

The 4.0 release is a major release. Many new features have been included with this
new version.

e Users may choose whether or not to compile their models

e Visual Studio C++ and the need to compile are no longer requirements. (version 3.x
models will still need to be compiled, howewer)

e New Flexscript interpreter and error reporting

e Flexscript is the default language for model-building

o Flexscript allows local variables (int, double, string, treenode)

e Flexscript allows arrays of local variables

e Flexscript has new C++-like statements (for, switch, while)

e Code fields can be toggled Flexscript/C++/DLL

e New Library View

e New menus

e Tools menu added — replaces Toolbox

e Global Task Sequences available in Tools menu

e Global Variables available in Tools menu — replaces Global Object Pointers
e Fluid objects added to the Standard Library

e Forward/Backwards buttons added to Parameters and Properties windows
e Pick-lists have fewer options, and remaining options are more robust

e Pick-lists options have been rewritten to be easier to read and use

e Trigger pick-list options can easily be combined with other options

e New template-creation system — replaces PARAMSTART/PROSESTART
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e Templates no longer open in a window separate from the Parameters window

e New code edit control — uses Scintilla editor

e Pop-up parameter hints appear when a command is typed

e Code Editwindow has been redesigned to be more user-friendly

e User-written code can be added to User Libraries

e Ewent-handling speed improvement

e Graphic display speed improvement

e Ewents, Task Sequences and Kinematics display detailed information in the tree view
e Global Preferences dialog allows more customization

e Smaller software installation

e New charting/reporting application which includes Gantt charts and costing!

e 3D view windows display axes and origin of model space.

e 3D views display object information in the status bar

e New version of ExpertFit included

e New 2D/3D media and sample models available on-line in the Flexsim Gallery

e New updated Users Manual includes more tutorials and explains GUI development
e Command documentation is on-line and can be contributed to by users

¢ Command documentation can also be downloaded and used locally



Getting Started

Getting Started with Flexsim and Simulation

What is Flexsim?
Flexsim is a powerful analysis tool that helps engineers and planners make
intelligent decisions in the design and operation of a system. With Flexsim, you can
build a 3-dimensional computer model of a real-life system, then study that system in
either a shorter time frame or for less cost than with the actual system.

As a “what-if’ analysis tool, Flexsim provides quantitative feedback on a number of
proposed solutions to help you quickly narrow in on the optimum solution. With
Flexsim’s realistic graphical animation and extensive performance reports, you can
identify problems and evaluate alternative solutions in a short amount of time. By
using Flexsim to model a system before it is built, or to test operating policies before
they are actually implemented, you will avoid many of the pitfalls that are often
encountered in the startup of a new system. Improvements that previously took you
months or years of trial-and-error experimentation to achieve can now be attained in
a matter of days and hours using Flexsim.

Modeling
In technical terms, Flexsim is classified as a discrete-event simulation software
program. This means that it is used to model systems which change state at
discrete points in time as a result of specific events. Common states might be
classifications such as idle, busy, blocked or down, and some examples of events
would be the arrival of customer orders, product movement, and machine
breakdowns. The items being processed in a discrete-event simulation model are
often physical products, but they might also be customers, paperwork, drawings,
tasks, phone calls, electronic messages, etc. These items proceed through a series
of processing, queuing and transportation steps in what is termed a process
flow. Each step of the process may require one or more resources such as a
machine, a conveyor, an operator, a vehicle or a tool of some sort. Some of these
resources are stationary and some are mobile, some resources are dedicated to a
specific task and others must be shared across multiple tasks.

Flexsim is a versatile tool that has been used to model a variety of systems across a
number of different industries. Flexsim is successfully used by small and large
companies alike. Roughly half of all Fortune 500 companies are Flexsim clients;
including such noted names as General Mills, Daimler Chrysler, Northrop Grumman,
Discover Card, DHL, Bechtel, Bose, Michelin, FedEx, Seagate Technologies, Pratt &
Whitney, TRW and NASA.

There are three basic problems which can all be solved with Flexsim:

1. Service problems — the need to process customers and their requests at the
highest level of satisfaction for the lowest possible cost.

2. Manufacturing problems — the need to make the right product at the right time for
the lowest possible cost.
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3. Logistic problems — the need to get the right product to the right place at the right
time for the lowest possible cost.

Examples of How Flexsim is Used
To give you ideas for possible projects, Flexsim has successfully been used to:

improve equipment utilization

reduce waiting time and queue sizes

allocate resources efficiently

eliminate stock-out problems

minimize negative effects of breakdowns

minimize negative effects of rejects and waste

study alternative investment ideas

determine part throughput times

study cost reduction plans

establish optimum batch sizes and part sequencing

resolve material handling issues

study effect of setup times and tool changeovers

optimize prioritization and dispatching logic for goods and services
train operators in overall system behavior and job related performance
demonstrate new tool design and capabilities

manage day-to-day operational decision making

Flexsim has been used successfully in both system design studies and in the
managing of systems on a day-to-day operational basis. Flexsim has also been
used for training and education purposes. A Flexsim training model can provide
insight into the complex dependencies and dynamics of a real-life system. It can help
operators and management not only learn how a system operates, but learn what
happens when alternative procedures are implemented. Flexsim has been used to
build interactive models which can be manipulated while the model is running in
order to help teach and demonstrate the cause and effects inherent in system
management.

Visualization
Flexsim is a highly visible technology that can be used by forward-thinking marketers
to elevate their company’s image and to declare to the outside world that their
company takes pride in how it operates.

It is surprising how effective an animated simulation model can be for getting
management’s attention and influencing their way of thinking. The animation
displayed during a simulation provides a superb visual aid for demonstrating how the
final system will perform.

Getting Started Tutorial
In this getting started section, you will become familiar with the advantages of using
simulation in your company. You will also get an initial introduction to the Flexsim
environment. We will build a simple simulation model, then experiment with the
model to see what effect different scenarios may have on the behavior of the model.
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Flexsim Terminology
Before we start, it will be helpful to understand some of the basic terminology of the
Flexsim software, and how this terminology applies to general simulation concepts.

Flexsim objects

Flexsim objects simulate different types of resources in the simulation. An example is
the Queue object, which acts as a storage or buffer area. The Queue can represent
a line of people, a queue of idle processes ona CPU, a storage area on the floor of a
factory, or a queue of waiting calls at a customer service center. Another example of
a Flexsim object is the Processor object, which simulates a delay or processing time.
This object can represent a machine in a factory, a bank teller servicing a customer,
a mail employee sorting packages, etc.

Flexsim objects are found in the Object Library grid panel. The grid is arranged by
group. By default the most frequently used objects are shown.

Flowitems
Flowitems are the objects that move through your model. Flowitems can represent
parts, pallets, assemblies, paper, containers, people, telephone calls, orders, or
anything that moves through the process you are simulating. Flowitems can have
processes performed on them and can be carried through the model by material
handling resources. In Flexsim, flowitems are generated by a Source object. Once
flowitems have passed through the model, they are sent to a Sink object.

ltemtype
The itemtype is a label that is placed on the flowitem that could represent a barcode
number, product type, or part number. Flexsim is set up to use the itemtype as a
reference in routing flowitems.

Ports
Every Flexsim object has an unlimited number of ports through which they
communicate with other objects. There are three types of ports: input, output, and
central.

Input and output ports are used in the routing of flowitems. For example, a malil
sorter places packages on one of several conveyors depending on the destination of
the package. To simulate this in Flexsim, you would connect the output ports of a
Processor object to the input ports of several Conveyor objects, meaning once the
Processor (or mail sorter) has finished processing the flowitem (or package), it sends
it to a conveyor.

Central ports are used to create references from one object to another. A common
use for central ports is for referencing mobile objects such as operators, fork lifts,
and cranes from fixed resources such as machines, queues, or conveyors. Central
ports will not be used in this tutorial.

Ports are created and connected by clicking on one object and dragging to a second
object while holding down different letters on the keyboard. If the letter “A” is held
down while clicking-and-dragging, an output port will be created on the first object
and an input port will be created on the second object. These two new ports will then

7
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be automatically connected. Holding down the “S” key will create a central port on
both objects and connect the two new ports. Connections are broken and ports
deleted by holding down the “Q” for input and output ports and the “W” key for central
ports. The following table shows the keyboard letters used to make and break the
two types of port connections.

Output - Input Center
Disconnect Q w
Connect A S

Model views
Flexsim uses a three-dimensional modeling environment. The default model view for

building models is called an orthographic view. You can also view the model in a
more realistic perspective view. It is generally easier to build the model's layout in the
orthographic view, whereas the perspective view is more for presentation purposes.
However, you may use any view option to build or run the model. You may open as
many view windows as you want in Flexsim. Just remember that as more view
windows are opened, the demand on computer resources increases.
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Model Description

Description
In this model we will look at the process of manufacturing three types of products in a
factory. In our simulation model, we will associate an itemtype value with each of the
three product types. These three types all arrive intermittently from another part of
the factory. There are also three machines in our model. Each machine can process
a specific product type. Once products are finished at their respective machines, all
three types of products must be tested at a single shared testing station for
correctness. If they have been manufactured correctly, they are sent on to another
part of the facility, leaving our simulation model. If they were manufactured
incorrectly, they must return to the start of the simulation model to be re-processed
by their respective machines. The goal of the simulation is to find where the bottle
neck is. Is the testing machine causing the three other machines to back up, oris it
being starved because the three machines can't keep up with it? Is the amount of
buffer space between the two machines important?

Applying the Model to Different Industries
While we are using the manufacturing industry for this example, the same type of
simulation model can be applied to other industries. Take a copy shop for example.
A copy shop has three main services: black and white copies, color copies, and
binding. During business hours, there are three employees working. One employee
handles black and white copy jobs, another handles color copy jobs, and the third
handles binding jobs. There is also a cashier to ring up finished orders. Each
customer that enters the copy shop gives a job to the employee that specializes in
his type of job. When each job is finished, the cashier takes the finished product or
service, gives it to the customer and rings him up for the proper amount. However,
sometimes the customer is not satisfied with the job that was done. In such cases,
the job must be given back to the respective employee to be done again. This
scenario represents the same simulation model as the one described above for the
manufacturing industry. Here, though, you may be more concerned with the number
of waiting people in the copy shop, as slow service can be very costly to a copy
shop's business.

Here's another example of the same simulation model applied to the transportation
industry. Commercial shipping trucks traveling over a bridge from Canada into
America must go through a customs facility before being allowed to enter the country.
Each truck driver must first get the proper paperwork necessary, and then pass
through a final inspection of the truck. There are three general weight categories of
trucks. Each category has a different type of paperwork to fill out and must apply at a
different department of the customs facility. Once paperwork is finished, all weight
categories of trucks must go through the same inspection process. If they fail the
inspection, then they must go through more paperwork, etc. Again, this situation
contains the exact same simulation elements as the manufacturing example, only
applied to the transportation industry. Here, you may be interested in how far the
trucks back up across the bridge. If they back up for miles and thus block traffic into
the neighboring Canadian city, then you may need to change how the facility
operates.
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Building the Model

To verify that the Flexsim software has been installed correctly, open the application
by double clicking on the Flexsim icon on your desktop. Once the software loads you
should see the Flexsim menu and toolbars, Object Library, and Orthographic Model
View windows.

s Hexsim
T LR Vew O Lisodts Ratwkcs Took Window Wb
Byw @ Hiw Bocd Mo et Igree  fHote FTrew Bow @B

i le‘uq [~ foix] :}i:d_um.»t View - 1 - madal

B Posion [16.54, 1080, 6.00)

Sendation Teme | Rosl Secord = 5.00

tc,m! :mJumJ.m]M»] Sedoton Toni 0,00 —
Coem Brdeg Comats.
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Step 1: Create an object in the model.

Drag and drop a Source from the Object Library on the left into the Model View
window. To do this, click and hold on the object in the Object Library, then drag it to
the position you want to drop it in the model, and release the mouse button. This will
create a source object in the model, as shown below. As objects are created, they
will be given default names such as Source#, where # is the number of objects
created since the Flexsim application was opened. You may rename the objects in
your model during the editing process to be defined later.

X Orthographic View - 1 - model Q@

Mouse Position [-3,96, -1.40, 0.00] A

11
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Step 2: Create more objects in the model.
Drag a Queue object from the library and drop it to the right of the source object.
Drag three Processor objects from the library and drop them to the right of the queue,
as shown below.

X Orthographic Yiew - 1 - model

=
) ===
e

F‘

o Object Selected

Moving Objects - To move an object around in the model, click on it with the left
mouse button, and drag it to the position you want. You can also move the object up
and down in the z direction using the mouse wheel, or by holding both the left and
right mouse buttons down on the object, and dragging the mouse. To edit the
object's size and rotation, select the main menu option Edit > Resize and Rotate
Objects. You should see three colored arrows along each axis of the object. To
resize the object, left-click on the axis you want to resize on, and drag the mouse up
or down. To edit the object's rotation, right-click on the arrow corresponding to the
axis you want to rotate around, and dragging the mouse up or down.

12
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Moving the View - To move the model view point, clickin an empty area of the view
with the left mouse button, and drag the mouse around. To rotate the model view
point, click in a blank area with the right mouse button and drag the mouse around.
To zoom out or in, use the mouse wheel or hold both left and right mouse buttons
down and drag the mouse.

Step 3: Finish creating objects in the model.
Drag and drop one more Queue, one more Processor, and a Sink object into the
model.

A Orthographic View - 1 - model
Seitings  Edit Selected Objecks  Views

Brio Object Selectad
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Step 4: Connect the ports
The next step is to connect the ports for the routing of flowitems. To connect an
object's output ports to the input ports of another object, press and hold the “A” key
on the keyboard, then click and hold the left mouse button on the first object, then

drag the mouse to the next object and release the mouse button. You should see a
yellow line as you drag and a black connection line when you release.

X Orthographic View - 1 - model
Settings  Edit Selected Objects  Wiews
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First, connect the source to the first queue. Then connect the queue to each of the
three processors. Then connect each of the three processors to the second queue.
Then connect the second queue to the testing processor. Then connect the testing
processor to both the sink and to the first queue at the top of the model. Connect the
testing processor to the sink first, and then to the first queue. The model connections

should now look like the figure below.

A Orthographic View - 1 - model
Settings Edik Selected Objects  Views

frio cbjct selected

The next step is to change the parameters of the different objects so they will behave
as specified in the model description. We will start with the source and work our way

to the sink.

Detailing the Model

Each object has its own parameters window through which data and logic are added
to the model. Double-clicking on an object accesses the object's window.

For this model, we want three different product types to enter the system. To do this,
each flowitem’s itemtype (see Flexsim Terminology for a description of itemtype) will
be assigned an integer value between one and three using a uniform distribution.
This will be accomplished using the source’s exit trigger.

15
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Step 5: Assign the arrival rate to the source
Double click on the source to bring up its parameters window.

X Sourcel Parameters

‘ | sources

Source |Ho\~.- | SeurceTriggers

Arrival Style !['\!8 -Arrtval Time :J

Flowltem Ca%s [Tt red Colored Box v
v Arrival st e 0 item Type I_l.—oﬁ
Inter-Arrivaltine

[Custom dstributon: normal(20,2, 1)Possble Distributions: T hemoul(prob, succeed-vak v (] Al

@ «|»| rropertes | Aggly | oK | camem |

All Flexsim objects have a number of pages (tabs) that present variables and
information that the modeler can change based on the requirements of the model. In
this model we need to change the Inter-Arrival time and the itemtype to generate 3
types of products. In this model, products arrive every 5 seconds, exponentially
distributed. The source by default uses an exponentially distributed inter-arrival time,
but we will change the mean of that distribution. Statistical distributions like the
exponential distribution are used throughout simulation in order to model the
variations that occur in real-life systems. Flexsim provides a tool called ExpertFit to
help you determine which statistical distribution best matches your actual data. A
detailed explanation of distributions and how to use them will be discussed later in
the documentation. In the Source tab, under Inter-Arrivaltime, click on the template

button.

Inter-arrivaltime

lExponentia| distribution Location: 0 Scale: 10 Stream: 1 l.! il]
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A pop-up window will open, explaining the option, and letting you edit parameters for
the option. All text shown in blue can be changed.

Exponential distribution
Location: 0

Scale: 10

Stream: 1

Using the template you change the values to adjust the distribution or you can even
insert an expression. For this model, change the scale value from 10 to 5. For an
exponential distribution the scale value is the mean value. Select the OK button to
return to the parameters page.

Step 6: Assign the flowitem an itemtype and color
The next thing we need to do is assign an itemtype number to the flowitems as they
enter the system. This value is uniformly distributed between 1 and 3, meaning the
chance that the entering product is type 1 is just as likely as it is type 2, which is just
as likely as it is type 3. The most elegant way to do this would be to change the
itemtype from the OnEXxit trigger of the source.

Select the Source Triggers tab. Press the iJ button for the OnExit trigger. Select the
option in the pick list titled "Set ltemtype and Color".

Set Location, Rotation, or Size

Set Itemtype

Set Name

Set Label

Set Color

Set Color by Yalue

Write to GlobalTable

Add Row and Data to GlobalTable

Send Message v

17
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After selecting the option to change the flowitem itemtype and color, the following
pop-up template should appear.

Set ltemtype and Color
Flowitern: item
temtype: duniferm(1,3)

The duniform distribution is similar to a uniform distribution except that instead of
returning any real number between the given parameters, only whole numbers will
be returned.

We are finished editing the source's parameters because the default brown text
entries are exactly what we want. Click the OK button on this window to accept and
closeit.

Step 7: Set the Queue capacity

The next step is to detail the first Queue. There are 2 things we need to configure
here. Firstwe want to set the capacity of the Queue. Second, we want the Queue's
routing to send itemtype 1 to processor 1, itemtype 2 to processor 2 and so on.

18
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Double click on the first Queue. The Queue parameters window should appear.

X Queue3 Parameters

P =

Queve |Fow | QuaveTriggers |

Ma:ximum Content [ 25.00

Batching
[~ Perform Satching

l

l

r

Visual

Item Placement Isw Vertically

5]

Stack Base Z I.;),oo

@f ]|

Properties |

popty | ok | caa |

Change the Maximum Content field to 10000. This will give us a practically infinite

. Appl
gueue size. Select the 4

I button.

Step 8: Assign routing for the Queue
Select the Flow tab to set the flow options for the Queue.

In the “Output” panel, under the “Send To Port” drop down pick list, select the option

“By Expression”

:Send To Port

First available Open all ports.

First available Open all ports.
First available

B By Expression

Shortest Queue

Shortest Queue if Available
“|Longest Queue if Available
Random Port

Random Available Port
[|Round Robin

=

Since we have assigned an itemtype number equal to 1, 2, or 3, we can now use the
itemtype to specify the port number through which flowitems will pass. Processor 1
should be connected to port 1, processor 2 should be connected to port 2 and
processor 3 should be connected to port 3.

19
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Once you have selected the “By Expression” option, notice that the default
expression is "getitemtype(item)", which is exactly what we want to use. Select the
OK button to close the parameters window for the queue.

Step 9: Assign operation times to the Processors

The next step is to set the processing times for the three processors.

Double click on the first processor. The processor’s parameters window should

appear.

X Processor29 Parameters Window

z | Processorza

ProcessTimes | processor | Flow | ProcessorTrigers | Operators |

Setup Tine
l No sebup time (return 2er0) Llé_ﬂ
Process Time
| Return constant tieme of 10 . ~ &) Al
Brrorméal Distribution ~
Discrete Unif oren Distribution
Erlang Disribation
Gammsa Diskribution
Geoenetric Distribution
Irrverse Gaussian Distribution
Irvearted Wedull Distribution
Johnison Bounded Distrbution S
2
=5
Add | Delete | Edt | Refresh |
Processor MTBF MTTR |
_@J Properties Apply ' Cancel

In the “Process Time” pick list, select the option for “Exponential Distribution”. By
default the scale value is setto 10 seconds. We will leave this asit is. Thus, in our
model, each product will be processed for 10 seconds, exponentially distributed.

Exponential distribution
Location: 0

Scale: 10

Stream: 1

20
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Click the OK button to close the template window. At this point this is the only
change we will make to the processor. We will explore some of the other options in
later lessons. Click the OK button to close the processor's parameters window.

Repeat this process for the other 2 processors.

Step 10: Detail the Second Queue
Now open the second queue's parameters window by double clicking on it. Here we
want to simulate a practically infinite capacity for this queue just like we did for the
first queue. Enter 10000 in the Maximum Content field. Then press the OK button to
close the window.

Step 11: Configure the Testing Station Process Time
Now we need to specify the process time and routing logic of the testing station.
Double click on the testing station to open its parameters window. In the

ProcessTimes tab, under Process Time, press the button. This will again open a
template pop-up explaining the current option for the process time. Change the
constant time from 10 to 4. Thus, in our model, it will take a constant time of 4
seconds (no variance) to test whether a product has been manufactured correctly.

By Expression
Expression: 4

Note: The expression may be a constant value or the result of a
command (getitemtype(), getlabelnumf), etc).

Step 12: Configure the Testing Station Routing
Now we need to configure the testing station to send bad products back to the
beginning of the model, and to send good products to the sink. When you created
this object's connections, you should have first connected it to the sink, then
connected it back to the first queue. This ordering will have made the first output port
of testing station connect to the sink, and the second output port connect to the
gueue. Now we want to route to the appropriate port number based on a certain
percentage.

21
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Click on the Flow tab of the testing station. In the Output panel, under the Sendto
Port drop down pick list, select the option: "By Percentage (inputs)”.

“Send To Port
| First Available {open all ports) l_l é_”
Longest Queue if Available ~
Random Port -

Random Available Port
Round Robin

[ By Perentage (table)
MBy Itemtype (direct)
By Itemtype (indirect) e

This will again open a window explaining the chosen routing strategy. Enter 80
percent for port 1, and 20 percent for port 2. This means that 80 percent of the
products, or the correctly manufactured products, will be sent out of output port 1, or
to the Sink, and 20 percent, or the incorrectly manufactured products, will be sent to
port 2, or back to the first queue.

By Percentage (inputs) 4

Percent Port

80 1

20 2

0 3

0 4 v

One more thing we might want to do is visually distinguish items that have already

been through the testing station and have been sent back to the first queue. Click on

the ProcessorTrigger tab of the testing station's parameters window. In the OnExit
+i

trigger, press and select the option: "Set Color".

rOnExit
1 | +[E Al
Set Location, Rotation, or Size ~
rClSet Itemtype i1
Set Name + = A
l Set Label Ql—l—!j —IJ .
rClSet Color by Yalue &= 1
Wiite to GlobalTable 2| +|E| Al
_|Add Row and Data to GlobalTable |- ]
Send Message
Sort by Itemtype
Sort by Labelnum v
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Enter colorblack as the color to change the flowitem to.

Set Color
Color: colorblack
Object: item

Available colors are: coloraqua, colorblack, colorblue,
colorbrown, colorgray, colorgreen, colorlightblue, colorlime,
colororange, colorpink, colorpurple, colorrandom, colorred,
colorsilver, colorteal, colorwhite, coloryellow

Press the OK button of the testing station's parameters window to close it.
Compiling and Running the Model
STEP 13: Reset the Model
o ) K5 Reset )
On the lower left of the main window click on the button. Resetting the

model ensures that all system variables are set back to their starting values, and that
any flowitems present in the model are cleared out.

STEP 14: Run the Model

3 Run o
Select the button at the bottom of the main window.
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The model should now startto run. Flowitems should move from the first queue, into
one of the three processors, then to the second queue, into the testing station, and
from there to the sink, with some being re-routed back to the first queue. Re-routed
items will be colored black.

A Orthographic View.- 1 - model
Seitings  Edi Sefected Objects  Views

frio bt Seected

To stop the model, press the ﬂ] button at any time. Later you will learn how
to run a model for a specified time, and for a specified number of iterations. Running
a model more than once is important when statistical distributions have been used in
the model definition.

To speed the model up or slow it down, move the run speed slide bar at the bottom
of the window to the right or left.

. . R Simulation.fine. /. Real time.=..5.606
Simulation Time: l 0.000 e I‘\
bl

Moving the slide bar changes how fast the simulation time proceeds relative to real
time. It has no effect on model results.

We have now completed building the model. Let's look at some of the statistics the
model generates.
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Experimenting with the Model

Finding the Bottleneck
In the model description, we said that we wanted to know where the bottleneck was
in the system. There are several ways to determine this. First, you can simply
examine the visual size of each queue. If one queue in the model consistently has
many products backed up in it, then that is a good indication that the processing
station(s) that it feeds are causing a bottleneck in the system. In running this model,
you'll notice that the second queue very often has a lot of products waiting to be
processed, whereas the first queue's content is usually 20 or less, as shown below.

.9 Orthographic View - 1 - model [Z]@

Settings  Edit Selected Objects  Views

Mo Objecf Selected

Another way of finding the location of a bottleneck is by examining the state statistics
of each of the processors. If the three upstream processors are always busy, while
the testing station is often idle, then the bottleneck is likely to be at the three
upstream processors. On the other hand, if the testing station is always busy, while
the upstream processors are often idle, then the bottleneck is probably at the testing
station.
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Run the model for at least 50000 seconds. Then stop the model and open the
properties window of the first of the three processors by right clicking on it and
selecting Properties.

.9 Orthographic View - 1 - model
Settings  Edit Selected Objects  Views

Explore Tree
Explore Structure
Yiew Contents in Ortho

Set as Selected Object
Set as Selected Yiew

Add to User Library o 1

Capture Screen p
Reset Object
Reset Yiew

Parameters

fobiect: Processor194642 Position [0.00, 6.00, 0,00] Rotation [0,00, 0.00, 0.00] Scale [4.00, 3.00, 2.06]
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Select the Statistics tab page. Then select the State tab page. This will show a pie
chart of the object's time and percentage spent in certain states.

X Processor194642 Properties Window

visual | General | Labels Statistics I

PrTr——

General : State ] Content | Staytime |

State

[] 1. idle {4599.0, 17.3%)
[[] 2. processing (22040.0, 82.7%)

@J Parametersl Apply I QK I Cancel I

The pie chart above shows that the processing station was idle for 17.3% of the
simulation time, and that it was processing for 82.7% of the simulation time. Close
this window, and then right click on each of the other two processors and go to their
properties window again. They should have similar results.

27



Flexsim User Guide

Now right click on the testing station, and open its properties window. The testing
station's state pie chart is shown below.

X Tester1 Properties Window

Yisual ] General] Labels Statistics I
General State IContent | staytime |

State

[] 1. idle (526.9, 1.3%)
[:] 2. processing (39690.0, 93.7%)

_@_I Parameters | Apply | oK | Cancel |

Notice that the tester was busy 98.7% of the simulation run. By these differing state
diagrams, it is apparent that the bottleneck is the testing station, and not the three
processing stations.

Now that we have figured out where the bottleneck is, the question is, what should
we do about it? This depends on several factors of cost versus gain, as well as on
the future goals of the facility. In the future, will the facility need to be able to push
more products through at a faster rate? In our model, the source produces one
product every five seconds on average, while the tester sends a product to the sink
about once every 5 seconds on average. This average of 5 seconds for the tester
can be calculated using the tester’s 4 second cycle-time and its 80/20 send-to
strategy. Thus, over time, our model's total capacity levels off. If the factory started
pushing more products through this part of the facility, this equates to a higher arrival
rate (a lower inter-arrival time) for the source. If we then make no changes to the
tester, our model would continually accumulate more and more parts, and the
content of the queues would continue to increase until there was no room left. To fix
this, we would have to add a second tester station, since it is the model's bottleneck.

Another situation in which we might want to add another testing station is if the
gueue size of the tester's queue is very important to us. If it is costly to allow the
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tester queue size to accumulate to high amounts, then it would be smartto put a
second tester station in, to make sure that the queue size, as well as each product's
wait time in that queue, doesn't get too high. Let's look at the queue statistics.

Right click on the tester queue, and select Properties. Click on the Statistics tab, and
view the General page. It should look something like the page below.

X Queue194645 Properties Window E]@

visual | General | Labels Statistics ]

General |state | Content | Staytime |

Content:
Current: 102.000
Minimum: 0,000 Chart... I
Maximurn: 162,000
Average: 60,197
rStaytime
Minirnurn: 0,000
Maximum: 646,212 Chatt...
Average: 241,503 ———
State
Current: 8.000 Chart...
Throughput
Input: 30036,000
Qutput: 29934.000
rSettings
Limit Content History Size to: ] 100.000 points
Staytime Histo Lower Bound: l 0.000
Staytime Histo Upper Bound: ] 100.000
Staytime Histo Divisions: l 20.000
| Display Confidence Interval ] 95,000 percent |

_@_1 Parameters | Apply I QK I Cancel |

Continue to run the model, and you'll notice these values change as the simulation
runs. Look at the average content and average staytime values. Staytime refers to
the amount of time flowitems resided in the queue. Early on in the simulation, the
gueue's average content is usually low, but as the simulation continues, it may reach
high values like 200 or 300. If an average queue size of 200 or 300 is unacceptable,
then it may be necessaryto add a second tester.
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Randomness
Let's do some more testing before we actually decide to add another tester. Since on
average one product arrives from the source every 5 seconds, and on average one
product goes to the sink every 5 seconds, why should the queue accumulate at all?
Products are leaving just as fast as they arrive, so there shouldn't be any
accumulation in the system.

The reason the queue accumulates is because of randomness in the system. Yes,
on average a product arrives every 5 seconds, but this arrival rate is according to an
exponential distribution. For an exponential distribution with a mean of 5, most of the
time products will actually arrive at a faster rate than every 5 seconds. But every
once in a while there will be a long drought where no products arrive at all. In the end
it evens out to an average of 5 seconds, but usually products arrive faster, and thus
will accumulate in the tester's queue, since the tester is the bottleneck.

What if, in our facility, products actually arrive at a more predictable rate, instead of
by the somewhat unpredictable exponential distribution? Will the queue size
generally stay at a lower level? Let's test it.

Double click on the Source to open its parameters window. Under the inter-arrival
time drop down pick list, select the "Custom Distribution™ option.

Inter-Arrivaltime

|Exponential distribution Location: 0 Scale: 10 Stream: 1 ~ &l Al
~

1By Lookup Table

Batch Processing
Exponential Distribution
Lognormal Distribution
Triangular Distribution
‘Custom Distribution
By Percentage {inputs)
By Time of Day
Different Time for Mth Ikem v

In the blue text, enter the following expression: normal(5,0.5). This specifies a normal
distribution with mean of 5 and standard deviation of 0.5.

Customn distribution: nermal{5,0.5) A
Possible Distributions:

bernoulli{prob, succeed-value, fail-value, stream)

beta{min, max, shapel, shape2, stream)

hinomial (trials, prob, stream)

cempirical (tablename, stream)

dempirical {tablename, stream)

duniform (min, max, stream) v

Press OK in the parameters window. Reset and run the model again.
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If you do not still have the tester queue's properties window available, open it again
by right clicking on the queue and selecting Properties. Continue to run the model.
You will notice here that the queue's average content and average staytime don't go
up as high. Usually they won't go much higher than 50 or 60 now, whereas before
they would sometimes get up to 200 or 300. This is a significant improvement, and it
was effected by only changing the type of randomness in the model.

Higher Throughput
Now what if the facility does indeed need to increase the throughput rate of this
system by 15%. This equates to a change of the mean inter-arrival time of the source
from 5 seconds to 4.25 seconds. Since the tester was already at 100% utilization, we
will obviously need to add a second tester to the system. Let's make this change.

Double click on the source again to bring up its parameters window. Click on the

template button for the Inter-Arrivaltime. Change the mean of the normal
distribution from 5 to 4.25. Click OK in the template window. Click OK in the source's
parameters window.

Now we will create a second tester. Drag another Processor object into the model,
below the first tester. Double click on it and set its Process Time to a constant of 4
seconds, just like the original tester. Then connect the tester queue's output ports to
the new tester using the ‘A’ drag connection, and then connect the new tester's
output ports firstto the sink, and then to the upstream queue.

In the new tester's flow page, select the By Percentage (inputs) option in the send to
port drop-down box. Enter 80% to port 1 and 20% to port 2.

Now that we have finished making the changes, we canreset and run the model
again.
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Evaluating the New Configuration
Now run the model for at least 50,000 seconds. Notice first that the tester queue is

now almost always empty, whereas the queue for the 3 processors backs up quite
often. Let's look at the original tester's pie chart now. Right click on the original tester
and select Properties. Go to the Statistics tab, and then to the State tab. This should
show that the original tester is now busy only about 68% of the time, now that there

is a second tester.

X Tester1 Properties Window

visual | General | Labels Statistics I
General State lContent | Staytime |

State
%

D 1.idle (11483.7, 32.0%)
E] 2. processing (24350.0, 63.0%)

—@J Parameters | Apply QK Cancel
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Click OK to close the Properties window. Now click on the new tester and go to its
state pie chart. It is busy only 50% of the time, less than the original tester.

A Tester2 Properties Window

visual | General | Labels Statistics I

................... %

....................

General :State l Content | Staytime |

Getting Started

State

[] 1. idle {32529.1, 49.9%)
D 2. processing (32710.0, 50.1%)

-@J Parameters I

Apply l QK l

Cancel

The reason that these two are different is because the tester queue sends to the first
available tester. Whenever both testers are available, a product will always go to the

original tester, since it is the first available. Products only go to the second tester if

the original tester is already busy. Thus the original tester gets higher utilization than

the second tester.
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Click OK in the second tester's properties window. Now go to one of the three
upstream processors, right click on it and select Properties. Again, go to its state pie
chart. Notice that the processors' utilization has now gone up to almost 100%.

A Processor194642 Properties Window

visual | General | Labels Statistics l
General State |Content] Staytime |
State

[] 1. idle {1572.1, 2.7%)
|:| 2. processing (57230.0, 97.3%)

_@_‘ Parameters Apply QK Cancel

We have effectively moved the system bottleneck from the tester to the three
upstream processors. Also, by increasing throughput by 15%, and consequently
adding another tester, we have significantly decreased the utilization of each tester.
Whether this is a good decision depends much on the cost it would take to add a
second tester. Now, since the bottleneck is in the 3 processors, in order to further
increase throughput, and thus increase the utilization of each tester, we would need
to add more processors. Again, there is a cost/benefit analysis to this decision.

Results
By creating a model that simulates our system, we have clearly determined what
effect certain decisions will have on the system. We can now use the information we
have gathered from the simulation to make better informed decisions for the future of
the factory.

With this simple model, many of the same conclusions could have been made
through mathematical models and formulas. However, real systems are often much
more complex than the model we have just built, and are outside the scope of
mathematical modeling. By using Flexsim simulation, we can model these real-life
complexities, and examine the results just as we have done in this model.

Flexsim also gives your simulations much more visual appeal. It is much easier to
convince a management team of the wisdom in a decision if the management team
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can see the effects of that decision in a virtual reality 3D world. This world is created
automatically as you build your Flexsim models.

What Next?

Now that you have become familiar with Flexsim and the use of simulation, we
suggest that you go through the other tutorials included in Flexsim Help.
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This basic tutorial will take you through the steps of setting up a process flow,
building a model, inputting data, viewing the animation, and analyzing output. Each
lesson will build upon the previous one. It is therefore important to thoroughly
understand each lesson before moving on to the next one. You should plan on at
least 45 minutes to complete each lesson. Lesson 2 will also include an “Extra Mile”
section at the end that will add additional value to your model. The following lessons
are contained in this tutorial:

Lesson 1: Building a simple model that will process 3 different flowitem types. Each
itemtype will have a specific routing. Objects used in this model will be the Source,
Queue, Processor, Conveyor, and Sink. The basic statistics of model performance
will be introduced, and the parameter options for each object will be explained.

Lesson 2: Using the model from lesson 1, you will add Operators and Transporters to
the process. Object properties will be introduced, and additional statistical analysis
concepts will be discussed.

Lesson 2 Extra Mile: After you have completed lesson 2 you will be shown how to
add 3D charts and graphs to the model using the Recorder object. 3D visual text will
also be added using the VisualTool object to give annotation to the model.

Lesson 3: Using the model from lesson 2, you will add rack storage and network
paths. Advanced statistics and model logic will be added, as will global tables used
for reading and writing data.

Each lesson will have the following format:

Introduction

What you will learn

Approximate completion time
Model description

Model data

Flexsim software concept learning
Step-by-step model construction

NogakrwdbE

Feel free to contact our technical support group if you have any questions while
working on this tutorial. Flexsim technical support can be reached at 801-224-6914,
or e-mail your question to support@flexsim.com. We hope you enjoy learning how
Flexsim can help you optimize your flow process.
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Lessonl

Introduction
Lesson 1 introduces the basic concepts of diagramming and building a simple model.
Building a diagram of the process is a great way to start every model that you will
build in Flexsim. If you can not build a diagram, flowchart, or at least see a picture in
your mind of how the process works, you will have a difficult time building the model
in Flexsim.

Note: if you have already gone through the Getting Started tutorial, many of the
concepts you learn in this lesson will not be new. However, subsequent lessons build
upon this lesson, so it is probably a good idea to go through it anyway.

What You Will Learn

How to build a simple layout

How to connect ports for routing flowitems

How to detail and enter data into Flexsim objects
How to navigate in the animation views

How to view simple statistics on each Flexsim object

New Objects
In this lesson you will be introduced to the Source, Queue, Processor, Conveyor, and
Sink objects.

Approximate Time to Complete this Lesson
This lesson should take about 30-45 minutes to complete.
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Flexsim Software Concept Learning

Flexsim Terminology

Before you start this model it will be helpful to understand some of the basic
terminology of the software.

Flexsim objects: Flexsim objects simulate different types of resources in the
simulation. An example is the Queue object, which acts as a storage or buffer area.
The Queue can represent a line of people, a queue of idle processes on a CPU, a
storage area on the floor of a factory, or a queue of waiting calls at a customer
service center. Another example of a Flexsim object is the Processor object, which
simulates a delay or processing time. This object can represent a machinein a
factory, a bank teller servicing a customer, a mail employee sorting packages, an
epoxy curing time, etc.

Flexsim objects are found in the Object Library grid panel.

Flowitems: Flowitems are the objects that move through your model. Flowitems can
represent parts, pallets, assemblies, paper, containers, telephone calls, orders, or
anything that moves through the process you are simulating. Flowitems can have
processes performed on them and can be carried through the model by material
handling resources. In Flexsim, flowitems are generated by a Source object. Once
flowitems have passed through the model, they are sent to a Sink object.

Itemtype: The itemtype is a label that is placed on the flowitem that could represent a
barcode number, product type, or part number. Flexsim is set up to use the itemtype
as a reference in routing flowitems.

Ports: Every Flexsim object has an unlimited number of ports through which they
communicate with other objects. There are three types of ports: input, output, and
central.

Input and output ports are used in the routing of flowitems. For example, a mail
sorter places packages on one of several conveyors depending on the destination of
the package. To simulate this in Flexsim, you would connect the output ports of a
Processor object to the input ports of several Conveyor objects, meaning once the
Processor (or mail sorter) has finished processing the flowitem (or package), it sends
it to a specific conveyor through one of its output ports.

Central ports are used to create references from one object to another. A common
use for central ports is for referencing mobile objects such as operators, fork lifts,
and cranes from fixed resources such as machines, queues, or conveyors.

Ports are created and connected by clicking on one object and dragging to a second
object while holding down different letters on the keyboard. If the letter “A” is held
down while clicking-and-dragging, an output port will be created on the first object
and an input port will be created on the second object. These two new ports will then
be automatically connected. Holding down the “S” key will create a central port on
both objects and connect the two new ports. Connections are broken and ports
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deleted by holding down the “Q” for input and output ports and the “W” key for central
ports. The following table shows the keyboard letters used to make and break the
two types of port connections. Lesson 1 of the tutorial demonstrates how to properly
make port connections.

Output - Input Center
Disconnect Q W
Connect A S

Model views: Flexsim uses a three-dimensional modeling environment. The default
model view for building models is called an orthographic view. You can also view the
model in a more realistic perspective view. It is generally easier to build the model's
layout in the orthographic view, whereas the perspective view is more for
presentation purposes. However, you may use any view option to build or run the
model. You may open as many view windows as you want in Flexsim. Just
remember that as more view windows are opened the demand on computer
resources increases.
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Model 1 Description

In our first model we will look at the process of testing three products coming off a
manufacturing line. There are three different flowitem itemtypes that will arrive based
on a normal distribution. ltemtypes will be uniformly distributed between itemtypes 1,
2, and 3. As flowitems arrive they will be placed in a queue and wait to be tested.
Three testers will be available for testing. One tester will be used for itemtype 1,
another for itemtype 2, and the third for itemtype 3. Once the flowitem is tested it will
be placed on a conveyor. At the end of the conveyor the flowitem will be sentto a
sink where it will exit the model. Figure 1-1 shows a diagram of the process.

- Flomtem are sant to the sink
from the conveyor

- 1
e ) { Cann }.- Teswrs | !_4; o % %

1/

Flowitern enter #t the Source

Figure 1-1. Model 1 Diagram

Model 1 Data
Source arrival rate: normal(20,2) seconds

Queue maximum size: 25 flowltems
Testing time: exponential(0,30) seconds
Conveyor speed: 1 meter per second

Flowitem routing: ltemtype 1 to Tester 1, temtype 2 to Tester 2, ltemtype 3 to Tester
3.
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Step-By-Step Model Construction

Building Your First Model
Open the application by double clicking on the Flexsim icon on your desktop. Once
the software loads, you should see the Flexsim menu and toolbars, Library, and
Orthographic Model View windows.

Step 1: Drag and drop a Source from the Library into the Orthographic View
window.

% Orthographic View - 1 - model

Oulpa: 9
Blocwat D08

Mouse Position [-3.96, -1.40, 0.00]

2

Step 2: Drag and drop the remaining objects into the Orthographic View window.
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froouse position (1.02, -5.55, 0.00]
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Step 3: Connect the ports
The next step is to connect the ports for the routing of the flowitems. This is
accomplished by pressing and holding the "A" key on the keyboard, then click and
hold the left mouse button on the source, then drag the mouse to the queue, and
then release the mouse button. You should see a yellow line as you drag.

43



Flexsim User Guide

N Orthographic View - 1 - model
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‘@)eﬂ: Source 1 Positon [-15.00, 2.00, 0.00] Rotation [0.00, 0.00, 0.00] Scale [1.00, 1.00, 0.50]

A black connection should appear once you've released the mouse button.

/% Orthographic View - 1 - model

1 Sourcel
Cuitput: 9

Queus?2

Blocked: 0.0% .
CurContent: 0 I
MaxContent: 0 »
AvgSiaytime: 0.0
fMouse Position [-11.05, -1.24, 0.00]

Finish the connections by connecting the queue to each of the processors, each
processor to the corresponding conveyor, and each conveyor to the sink. When you

are finished, the layout should look like the following picture.
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5 Orthographic View - 1 - model
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The next step will be to change the parameters of the different objects so they will
behave the way you want. We will start with the source and work our way to the sink.

Detailing the Model

Each object has its own graphical user interface (GUI) through which data and logic
are added to the model. Double-clicking on an object accesses that object's GUI
called the parameters window.

For this model, we want three different product types to enter the system. To do this,
each flowitem's itemtype will be assigned an integer value between one and three
using a uniform distribution. This will be accomplished using the Source's exit trigger
(OnExit).

Step 4: Assigning the arrival rate
Double click on the source to bring up its parameters window
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N Source! Parameters

‘ ]Scuce:

Source |Flow | SeurceTriogers |

Arival Style |Inter-areval Time =

Flowltem Qs |7ay red Colored Box |
[V Arrival at tene 0 temType [1.00
Inter-Arrivaltime

[Custom astribution: normal(20,2, 1)Possibie Distributions: T bermoulprob, succeed-vak v (] Al

@D «fr] properses | pogy | ok | o |

All Flexsim objects have a number of pages or tabs that present variables and
information that the modeler can change based on the requirements of the model. In
this model we need to change the Inter-Arrival time and the itemtype to generate 3
types of items. To set the Inter-Arrival time to normal(10,2) as stated in the model
description, select the down arrow on the Inter-Arrival time pick list and select the
"Custom Distribution" option.

rnter-Arrivaltime-
Custom distribution: normal{20, 2, 1)Possible Distributions; J Cbernoulli(prob, succeed-vall _v_| AII

~|Custom distribution: normal{20, 2, 1)Possible Distributions: 0 Obernoulli{prob, succeed-valu A
By Expression =
Cases by Value

By Lookup Table

Batch Processing

Exponential Distribution —
Lognormal Distribution

Triangular Distribution
B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B

Once you have selected the "Custom Distribution™ option, you will see this window:
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Custom distribution: weibull(0,10,1,1) ~
Possible Distributions:

bernoulli{prob, succeed-value, fail-value, stream)

beta(min, max, shape1, shape2, stream)

binomial (trials, prob, stream)

cempirical (tablename, stream)

dempirical (tablename, stream)

duniform (min, max, stream) v

Using the template, you can change the blue text to adjust the distribution. For this
model, change the blue text to: normal(20,2). This specifies an inter-arrival time with
mean of 20 seconds and standard deviation of 2 seconds. Now click off of the pop-
up window to hide it.

The next thing we need to do is assign an itemtype number to the flowitems as they
enter the system that is uniformly distributed between 1 and 3. The most elegant way
to do this would be to change the itemtype on the OnExit trigger of the Source.

Step 5: Set Itemtype and Color

Select the Source Triggers tab. In the OnEXxit trigger, click on the ,'*;J button and
select the option to change the flowitem's itemtype and color named "Set ltemtype
and Color."

0]+||§H‘

Set Location, Rotation, or Size

Set Itemtype

Set Name

Set Label

Set Color

Set Color by Yalue

Write to GlobalTable

Add Row and Data to GlobalTable

Send Message v

After selecting the option to change the flowitem itemtype and color, a pop-up
window will appear:
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Set ltemtype and Color
Flowitern: item
ltemtype: duniform{1,3)

The duniform distribution is similar to a uniform distribution except that instead of
returning any real number between the given parameters, only discrete integer
values will be returned.

Click the OK button for this window and for the source's parameters window.

The next step will be to detail the queue. Since the queue is a place to hold flowitems
until they can be processed at the processor, there are 2 things we need to do. First,
we need to set the capacity of the queue to hold 25 flowitems. Second, set the flow
options to send itemtype 1 to processor 1, itemtype 2 to processor 2 and so on.

Step 6: Setting the Queue capacity
Double click on the queue. The queue parameters window should appear.

X Queue3 Parameters

P =

Queue }Fiow | QuaveTriggers |

Maximum Content [ 25.00

Batching
[ Perform Satching

r

Visual
Item Placement | stack Vertically ~
Stack Base Z [.J,c.‘)

@fa|>] propertes | Apply | oK Cancel
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aopty | button.

Change the Maximum Content field to 25. Select the

Step 7: Assign the Flow options for the Queue
Select the Flow tab in the Parameters Window to set the flow options for the queue.

On the "Send To Port" pick list select the option "By Expression”

Send To Port ,
First available Open all ports, L] AI]
First available Open all ports. ~

[1First available
By Expression

Shortest Queue f A a7
Shortest Queue if Available k - _J _J

Longest Queue if Available

Random Port

MRandom Available Port

[|Round Robin bl

The following pop-up window should appear.

By Expression
Output Port: getitemtype(item)

Note: The expression may be a constant value or the result of a
command (getitemtype(), getlabelnum(), etc).

Since we have assigned an itemtype number equal to 1, 2, or 3, we can now use the
itemtype to specify the port number through which flowitems will pass. Notice that the
default output port is: getitemtype(item). Leave this as it is. Processor 1 should be
connected to port 1, processor 2 should be connected to port 2 and so on.

Once you have selected the "By Expression” option select the OK button to close the
parameters window for the queue.

The next step is to set the processor times.
Step 8: Assigning operation times to the Processors

Double click on processor number 1. The processor's parameters window should
appear (Figure 1-14).
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N Processor29 Parameters Window

z | Processorza

ProcessTimes Ipm:essa | Flow | ProcessorTrigpers | Operaters |

Setup Tine
| to setup tire (return 2ero) ._'_]“_\_U
Process Tima
| Return constant tieme of 10 . ~1 &) Al
Bormial Distribution &

Discrete Uniform Distribtion
Erlang Distribution
Exponential Distribution I
Gamm Distribution b

Geometric Distribution

Irvverse Gaussian Distribution

Irvearted Wedull Distribution

Johnson Bounded Distrbaution %

#dd | Detete | Ed | Refresh |

Processor MTEF MTTR |

Figure 1-14

In the "Process Time" pick list, select the option for "Exponential Distribution”. By
default the distribution's scale value is set to 10 seconds so we will need to change
this in the template pop-up window (see figure 1-15).

Exponential distribution
Location: ©

Scale: 30|

Stream: 1

Figure 1-15

Change the scale value to 30. The scale value of an exponential distribution
happens to be its mean. Click the OK button to close the window. This is the only
change we will make to the processor at this time. We will explore some of the other
options in later lessons. Click the OK button to close the processor parameters
window.

50



Tutorials

Repeat this for the other 2 processors.

The default speed for the conveyors is already set to 1 length unit per time unit so
here is no need to modify the conveyors at this time.

Now we are ready to run the model.
Step 9: Reset the model

Reset
Always click the L| button at the bottom of the main window to reset
system and model parameters to their initial state before running a model.

Step 10: Run the model

3 Run
Now click on the 4j button to actually start the model running..

You should see flowitems entering the queue and then moving to the processors.
From the processors, flowitems should move to the conveyors and then to the sink.
You can change how fast the model is running by sliding the run speed slide bar
found at the bottom of the main window.

Step 11: Model Navigation
The model is currently being viewed in an orthographic view window. Let's view the
model in a perspective view. Close the orthographic window by selecting the X in the
upper right corner of the window. Open the perspective view by selecting the

HE P button on the toolbar (Figure 1-17).

Mouse Navigation
Left mouse button: Moves the model in the X-Y plane. If you click on an object it will

move the object in the X-Y plane.

Right mouse button: Moves the XY,Z rotations. If you click on an object you can
rotate the object.

Left and Right mouse buttons (or mouse wheel): Zooms the animation in and out by
rolling the mouse forward or backward. If an object is currently highlighted, you will
change its Z height. If you have a wheel on you mouse you canroll the wheel instead
of the left and right click.

F7 Key: The F7 key will toggle the view to "fly-through” mode. When in fly-through
mode you can move the mouse cursor above the window center line to fly forward,
below the center line to fly backward, left of the center line to rotate left, and right of
the center line to rotate right. To exit fly-through mode, press F7. This navigation
style may take a little practice to master, but give it a try. If you lose your model, you
can stop the fly-through with F7, and then single right click in the window and choose
the pop up menu option to Reset View.
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& Perspective View - 1 - model

Step 13: Viewing simple statistics

X Perspective Yiew - 1 - model

AN
VAR
) \ l "\

AR
Y

______

To view simple statistics for each object, open the window's tool panel by clicking on
the arrow button on the left side of the window. Then check the box "Show Names".
Then collapse the tool panel by pressing on the arrow button again.
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Step 14: Save Model
Save your model by pressing the Save button on the main toolbar.

You have now completed Lesson 1. Spend some time reviewing the steps and
viewing the model as it runs. Congratulations!

To continue the tutorial, go to Lesson 2.
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Lesson 2
Lesson 2

Introduction
Lesson 2 introduces the concept of adding operators and transporters to a model,
and explores object properties and parameters in greater detail. Lesson 2 also
introduces additional graphical statistical output options. Make sure you have
completed lesson 1 before starting lesson 2 as lesson 2 will use the model from
lesson 1 as a starting point.

What You Will Learn

How to access object properties and parameters

How to add a team of operators to the model

How to add a fork truck transporter to the model

How to select an object for statistics

How to turn on stats collecting

How to view object statistics while the model is running

New Objects
In this lesson you will be introduced to the Dispatcher, Operator, and Transporter
objects.

Approximate Time to Complete this Lesson
This lesson should take about 30-45 minutes to complete.
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Flexsim Software Concept Learning

Object Properties and Parameters
It is now time to introduce the object Properties and Parameters Windows in a more
organized manner. Every Flexsim object has both a properties window and a
parameters window. As a modeler you need to completely understand the difference
between object properties and object parameters. To access properties you right
click on an object in the model view window and select Properties.

Explore Tree
Explore Structure
View Contents in Perspective

Set as Selected Object sof)
Set as Selected View sv()

Add to User Library

Capture Screen p
Reset Object
Reset View

Parameters

Object Properties
The Properties Window is the same for every Flexsim object. There are four tabs in
the Properties Window: Visual, General, Labels, and Statistics. Each tab contains
information pertaining to the selected Flexsim object.

General properties: the General tab contains general information about the object
such as the name, type, location, port connections, display flags, and a user
description.
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A Queu5 Properties Window E]@

visual General | Labels | Statistics |
B=
IQueuS
Type: Queue Location: model
1: Source?2
Central Ports
Output Ports
Delete I Rank ~ l
Go To I Rank v |
Flags: IV show MName ¥ show Contents
|V Show 2D Shape |7 Scale Contents
IV show 3D shape ¥ show Ports
User Description
@ Parameters Apply I QK I Cancel |

Visual properties: The Visual tab allows the modeler to specify the visual aspects
such as 3D shape, 2D shape, 3D textures, color, position, size, rotation, and custom
OnDraw code. Position, size, and rotation reflect the current properties of the object.
The modeler can change values in the fields to change position, size, or rotation, or
the modeler can change them by using the mouse in the model view window.
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A Queu5 Properties Window

Yisual IGeneraI | Labels | Statistics |

Z =
k_ When you press apply or OK, the visual settings will be
>4

updated,
-Appearance-
3Dshape | fs3diqueue_n_color.3ds L’ _J
Shape Factors Edit Reset |

2D Shape | Aok _|
3D Texture l sokek _I
Color I _|

Position, Rotation, and Size

y |-10.00 Ry |0.00 sx | 250
y |0.00 Ry |0.00 sy |1.50
z |0.00 Rz |0.00 sz |1.10

Custom Draw Code

@|+ |2 Al

@l 4 | 4 | Parameters ] Apply QK Cancel ]

Label properties: The Labels tab displays the user defined labels that are assigned to
the object. Labels are a mechanism through which modelers can store temporary
data. There are two parts to a label, a name and a value. The hame can be anything
you want and the value can be numeric or alphanumeric (a string). To add a label
that will hold only numeric data, click on the "Add Number Label" button at the
bottom of the window. Likewise, if a label will hold both numbers and letters, click on
the "Add String Label" button. You can then modify both the names and values of the
labels using the table.

Labels can also be updated, created, or deleted dynamically while running the model.
This tab will show all the labels and their current values. All information is displayed
in real time as the model runs. This information is very helpful to modelers as they
test logic and debug models.
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XA Queus Properties Window

Visual | General Labels IStatistics]

| | |

Add Mumber Label I Add Text Label ‘ ITabIe View _'J

@J Parameters] Apply I QK I Cancel I

Statistic properties: The Statistics tab displays the default information that is
collected on an object. This information is updated dynamically and displayed as the
model runs. When this tab is selected, four sub-tabs are displayed.
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X Queu5 Properties Window

Yisual ]General] Labels Statistics I

General | state | Content | Staytime |

Content: |
Current: 0.00
Iinimun: 0,00 Chart... |
Maximum: 0.00
| Average: 0.00
rStaytime -
Minirnum: 0.00
Maximum: 0.00 Chart...
Average: 0,00 ——
State-
Current: empty Chart...
Throughput
Input: 0.00 Output: 0.00
rSettings

[ Record data for Content and Staytime graphs

Limit Content History Size to: I_IEEU—_ points
Staytime Histo Lower Bound: 0.00

Staytime Histo Upper Bound: I_IEEU—_

Staytime Histo Divisions: W

[ Display Confidence Interval I_ETS—D—D—_ percent |

@l 4 l )I Parameters ‘ apply ] QK I Cancel ]

Statistics General properties: Displays point statistics for the content, staytime, state,

and throughput of the object. The Settings options allow the user to determine how
much data will be displayed in the content and staytime charts.

Statistics State properties: The state properties chart shows the percentage of time
the object was in each of its states.
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Queue? Properties Window

Vmull Otncnl] Labels Statstics l

General  State !Comml Suyﬂm.]

State

ISl (00, 00%)

peocaszing (0.0, 0.0%)

busy (0.0, 0.0%)

blocked (00, 0.0%)

generating (0.0, 00%)

empty (302, 7 4%)

oollecting (0.0, 0.0%)

releasing (376.1, 926%)
waiting_for_operator (0.0, 0.0%)
waiting_tor_transportes (0.0, 0.0%)
beeakedown (0.0, 0.0%)
scheduled_down (0.0, 00%)
tonveylag (0.0, 0.0%)
travei_empty 00, 00%)
travel_toaded (0.0, 00%)
offsat_travel_empty (30, 00%)
ofteed_travel_loaded (00.G0%)
loading @O, 0.0%)

ualoading ©.0,00%)

down (0.0, 0.0%)

setup (0.0, 0.0%)

utilize (0.0, 0.0%)

DEEEEEEREREREEROOOOCO0

3 l
Parametes Apply ] oK l Canoel I

The state chart is dynamically updated as the model runs. A separate window with
the chart view can be displayed by selecting the chart button from the general
statistics tab.

Statistics Content properties: The content properties chart shows the content of the
object over time. Stats collecting must be turned on for this chart to be created.
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B8 Queue2 Properties Window

leil Gnmul] Labels Statstics I
Genaral | State  Content ‘Suybmn[
Content vs. Time
5.00
000 S
787 aos 18
Parametes Apply l oK l Canoel I

The content chartis dynamically updated as the model runs. A separate window with

the chart view can be displayed by selecting the chart button from the general
statistics tab.

Statistics Staytime properties: The staytime properties chart shows a histogram for
the amount of time flowitems dwelt in the object. Stats collecting must be turned on
for this histogram to be created.
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B8 Queue2 Properties Window (_::]@|8‘

Vtmll‘ Gnncul] Labels Statstics ]

C»moull qul Content Staytime l

Staytime

15.00

Underflow: O
2.00<= N <50
3.50¢<a N <100

4 100<= N<150
5 16 0<= N <200
0.200<= N <2560
7.250¢= N <300
8.30.0e N 350
9.350¢= N <300
10. 30.0<= N <350
11, 950¢= N <500
12.50.0<w N <550
12.660<= N <800
14.600<o N <650
45.650<= N <700
18, 700<= N <750
17. 750<= N <200
1. 80.0¢<= H <50
19, 85.0< N <G00
20 90 0<= N <050
21,850¢= N <1000
Qverflow O

0

000

Parametes Apply I oK l Canoel I

The staytime histogram is dynamically updated as the model runs. A separate
window with the chart view can be displayed by selecting the chart button from the
general statistics tab.

NOTE: To view reports, content charts and staytime histograms, the modeler must
turn on Object Graph Data collecting for the object. Since the storing of histories can
require large amounts of hard disk space, this is turned off by default. The flowing
steps are needed to turn it on.

Step 1: Selecting objects for stats
In the model view window you will need to make a selection of objects for which you
would like to record stats. This is done by holding the "Shift" key on the keyboard
while dragging the mouse to include the objects you want to select. Pressing the
"Ctrl" key and then clicking an object adds or removes individual objects from the
selection set.
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X Perspective Yiew - 1 - model
Settings  Edit Selected Objects  Views

Once an object is selected you will see a red box around it.

X Perspective View - 1 - model
Settings  Edit Selected Objects  Wiews

Step 2: Stats On
To gather stats histories on the selected objects, click on Statistics > Object Graph
Data > Selected Objects On, and be sure that "Global On" is checked as well.
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File Edit Yiew Buld Execute BEEWEIES

Tools ‘Window Help

Selected Objects On
Selected Objects OFf
Hide Green Indicator Boxes

Full History On
Reports and Statistics

Experimenter...
Repeat Random Streams

IDiscrete Objects
& Source

& Queue |

Once Stats Collecting has been turned on, you will see a green box around the

objects that are recording stats histories. You may choose to turn off the display of

green boxes by selecting Statistics > Object Graph Data > Hide Green Indicator
Boxes.

ExpertFit

[
!
‘ OptQuest
I

X Perspective View - 1 - model
Settings  Edit Selected Objects  Views

File Edit VYiew Build Execute m Tools Window Help

Mew o = | Selected Objects On

Selected Objects OFf

Full History On

ibrary [:J (@) :"x Reports and Statistics Hide Green Indicator Boxes
File: Edit Experimenter...
lDiscr ete Objects & Repeat Random Streams

Source OptQuest
’9 Queue ExpertFit
You can now run the model and collect stats histories on all objects that were
selected.

64



Tutorials

Object Parameters

The object's parameters window will differ depending on the object selected. Certain
page tabs will be similar on all objects and others will be very specific to the object.
For a specific definition of all the object parameters for each object, see the Flexsim
Object Library. Double clicking on an object accesses that object's parameters.

X Processor1 94642 Parameters Window

z | Processort 34642
ProcessTimes Ichessov | Flow | ProcessorTriggers | Operators |
Setup Tkne
l No setup time (return 2ero) __'J_@H
Process Tima
[ Reburn constant tine of 10 ~| &) Al
MTEE MTTR | Tane Tables |
Al MTBFS Member MTBF's
kil
=3
Add | Delete | Edt | Refresh |
Processor MTEF MTTR |
G| properties Apply | oK | coama |

This ends the Flexsim software concept learning section. It is how time to build
model 2.
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Model 2 Description

In model 2 we will use a team of operators to perform the setup for the testing
procedure for the flowitems in the model. One of two operators will need to set up the
test. Once set up, the test can run without the need for the operator to be present.
The operators must also carry the flowitem to the test station before the setup can
begin. When the test is complete, the flowitem moves to the conveyor without the
assistance of the operator.

When the flowitem reaches the end of the conveyor it will be placed in a queue
where it will be picked up by a fork truck and taken to the sink. We may find it
necessary to have more than one fork truck once we view the model as it runs. After
the model is completed, view the default charts and graphs and address any
bottlenecks or efficiency concerns. Below is a flow diagram of model 2.

Opetators set up the test operation. Aller Sowlitems are tested
they are tenl 10 the conveyor

oy 2

J

Flowdem are taken t0 the sink

Dupaicer " (] s
‘ ‘ by & fork trock from e Commby Ot Guaue

Model 2 Data
Tester set-up time: Constant time of 10 seconds

Product handling: Operator from queue to tester. Fork truck from conveyor queue to
sink.

Conveyor Queue: Capacity=10
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Step-By-Step Model Construction

Building Model 2
To start building model 2 you will need to load model 1 from the previous lesson.

Step 1: Load model 1

Load model 1 by selecting the 2 “**"  putton on the toolbar. Select the file for
model 1 (.fsm file) saved from lesson 1.

Step 2: Add a dispatcher and 2 operators to the model
The Dispatcher is used to queue up task sequences for a team of operators or
transporters. In this case it will be used with 2 Operators that will be used to move
flowitems from the queue to the testers. To add the dispatcher and 2 operators, click-
and-drag them from the library and place them in the model.

%, Orthographic View - 1 - model Q@
Settings  Edit Selected Objects  Views
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Step 3: Connecting Central and Input/Output Ports
The queue is going to request an operator to pick up the flowitem and take it to one
of the testers. The flow logic has already been set on the queue in lesson 1. You will
not need to change the flow logic. You will only need to request an operator to be
used for the task. Since we are using 2 operators, we will use a dispatcher to queue
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the requests and then pick a free operator to perform the task. If we only had 1
operator, we would not need the dispatcher and could connect the operator to the
queue directly.

In order to use the dispatcher to direct a team of operators to perform a task, the
dispatcher must be connected to the central port of the object requesting the
operator. To connectthe central port of the dispatcher to the queue, press and hold
the "S" key on the keyboard and then click-and-drag from the dispatcher to the
queue.

. Orthographic View - 1 - model
Settings  Edit Selected Objects  Views
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Object: Queue? Position [-13.00, 2.00, 0,00] Rotation [0.00, 0,00, 0,00] Scale [2.5

When you release the mouse a connection from the dispatcher's central port will
connectto the central port of the queue.
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%, Orthographic View - 1 - model
Settings  Edit Selected Objects  Views
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Object: Queue Position [-13.00, 2.00, 0.00] Rotation [0.00, 0,00, 0.00] Scale [2.5

The central port is located in the center bottom position of the object.

In order for the dispatcher to send tasks to the operators, the dispatcher's output
ports needs to be connected to the operators' input ports. This is done by pressing
and holding the "A" key on the keyboard and click-and-drag from the dispatcher to
the operator. This must be done for each operator. The connections are shown
below.
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. Orthographic View - 1 - model
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%, Orthographic View - 1 - model
Settings  Edit Selected Objects  Views
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Step 4: Modifying Queue Flow to Use Transport (Operators)
The next step is to modify the queue's Flow parameters to use the operators to make
the move. This is done by double clicking on the queue to bring up the Parameters
Window. Once the window has appeared, selectthe Flow tab. Check the box to "Use
Transport" under the "Send To Port" picklist.

v s Transport Priority 1 0,00 ™ Preempt

..............................

rRequess Transport From
IPort by Expression Center port number: 1 Mote: The expression may be a constant value _] I_J

A new pick list will appear called "Request Transport From" when "Use Transport" is
checked. This pick list allows you to select which Transporter or Operator to move
the item based on the port number. In this case it is the object connected center port
1, or the Dispatcher, that assigns the operator to the task. Select "OK"to close the
window.

Step 5: Save the Model, and Test Run
Now we should run the model to make sure that the changes we have made are

working. Reset the model and then save the model by pressing the &5 puton
on the toolbar.
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Run the model to verify that the operators are moving the flowitems from the queue

to the testers.

Step 6: Incorporating Operators for the Setup Time for the Testers

In order for the testers to use the operators during set up, a connection must be

made between the central ports of each tester to central ports of the dispatcher. This
is done by pressing and holding the "S" key on the keyboard and click-and-dragging
between the dispatcher and each tester. The ports will be displayed as shown below

when completed.

Now we need to define the setup time for the testers. Double-click on the first tester

%, Orthographic View - 1 - model
Settings  Edit Selected Objects  Views
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to bring up the Parameters Window.
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N Processor3 Parometers Window

z | Processors

ProcessTimes | processor | Flow | ProcessorTrigers | Operators |

Setup Tine
| No sehup time (ratun 2er0) =] &l Al
Process Tima
| Rebun constant tine of 10 . ~| &) Al
MTEE MTTR | Tane Tables |
Al MTEF Member MTBF's
ki
=3

#dd | Detete | Ed | Refresh |

Processor MTEF MTTR |

On the "Setup Time" pick list select the "By Expression" option, and then change the
time to 10 in the template pop-up window.

By Expression
Expression: 10

Note: The expression may be a constant value or the result of a
command (getitemtype(), getlabelnum(), etc).

Click "Apply" to save the change. Now open the "Operators” tab.

Check the box next to "Use Operator(s) for Setup”. When the box is checked you will
see the "Number of Setup Operators" edit field and the "Pick Operator” pick list
appear. The number of operators needed for the setup is 1 and the reference for the
"Pick Operator" should be set the central port number 1.
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“Job
¥ Use Operator (s) for Setup I Use Operator (s) for Process
Mumber of Setup Operators [1.0p riumber of Process Operators I— Priority I—g—gg—
[ Use Setup Operator(s) ForbothSetup:and Proress ™ Preempt
(Pick Operator-

lPort by Expression Center port number: 1 Mote: The expression may be a constant value Ll AIJ

Click "OK" to save the changes and close the window. Repeat this process for each
tester in the model. Then reset and run the model to verify that the operators are
being used during the setup time.

The next step in the model is to add the conveyor queue and reconnect the input and
output ports.

Step 7: Disconnecting Ports from Conveyors to the Sink
Before adding the conveyor queue it is necessary to disconnect the input and output
port connections between the conveyors and the sink. This is done by pressing and
holding the "Q" key on the keyboard and then click-and-dragging from the conveyor
to the sink.

Once the ports are disconnected, drag-and-drop a queue from the library to the end

of the middle conveyor. Then connect the conveyors' output ports to the queue input
port by pressing and holding the "A" key and click-and-dragging from each conveyor
to the queue. Then connect the output port of the queue to the sink using the same

process.

, Orthographic View - 1 - model
Settings  Edit Selected Objects  Views

I
A

am N\
T TR

s /
/' - CAEDRERTVRER (ENUNEEL AL RRTAIIYE FEETamE

|No Object Selected

74



Tutorials

Now that the layout has been revised and the port connections created, the fork truck
can be added.

Step 8: Adding the Fork Truck
Adding the fork truck to the model to move flowitems from the conveyor queue to the
sink is exactly the same as adding operators to move flowitems from the input queue
to the testers. Since there will be only 1 fork truck in the model, there is no need for a
dispatcher. The fork truck will be directly connected to a central port of the queue.

Drag and drop a Transporter from the library into the model view.
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Once the fork truck is in the model, connect the central port of the queue to the fork
truck. Press and hold the "S" key on the keyboard and click-and-drag from the queue
to the fork truck.
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Step 9: Adjust the Queue Flow Parameters to Use the Fork Truck
The next step is to adjust the queue flow parameters to use the fork truck. Double
click on the queue to bring up the Parameters Window
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v s Transport? Priority 10,00 ™ Preempt

..............................

Reques§ Transport From g1
]Port by Expression Center port number: 1 Mote: The expression may be a constant value LI | é_IJ

Select the Flow tab and check the "Use Transport" option. The central port 1 of the
gueue is already connected so there is no need for any adjustments. Select "OK" to
close the window.

Reset and save your model.

Step 10: Run the Model

This is the rewarding part of building the model. It's time to check the model to see if
it is working the way you want. While the model is running, you can use the
animation to visually inspect the model to see if everything is working properly

%, Perspective Yiew - 1 - model
Settings  Edit Selected Objects  Views

You should see the operators moving back and forth and the fork truck moving
flowitems from the queues to the sink.

You will notice that when a tester is waiting for an operator to perform the setup, a
yellow square is placed under the tester.

Step 11: Analyzing the Output

Using the information about how to turn on stats collecting explained earlier in the
lesson, view the object statistics in the properties window. By looking at the
animation and the charts, does this model have a bottleneck?
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It becomes obvious that if you add one more operator the model will run better. Even
though the flowitems may still back up at the input queue it will be in its optimum
configuration with the addition of a third operator.

Add another operator by simply drag-dropping another operator from the library.
Then connect the dispatcher to the operator by pressing and holding the "A" key and
click-and-dragging a connection. Reset, save, and then run. This ends Lesson 2.
Congratulations! Can you go the extra mile?

To continue the tutorial, go to Lesson 2 Extra Mile.
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Lesson 2 Extra Mile
Lesson 2 Extra Mile

Introduction
This extra mile sessionis designed to teach the modeler how to add the extra touch
to make the model show data and information as the model is running. In this lesson
we will look at how to add 3D charts and graphs, and visual 3D text to the model you
finished in lesson 2.

What You Will Learn

How to add a 3D content graph for the Queue

How to add a 3D histogram to show the wait time for the Queue

How to add a 3D pie chart to show the state profile for each operator

How to add 3D visual text to show the average wait at the Conveyor Queue
How to position the graphs, charts, and text for best viewing

New Objects
In this lesson you will be introduced to the VisualTool and Recorder objects.

Approximate Time to Complete this Lesson
This lesson should take about 20-30 minutes to complete
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Step-By-Step Model Construction

Building Model 2 Extra Mile

To start building model 2 extra mile you will need to load model 2 from the last
lesson.

Step 1: Load Model 2

Step 2: Save Model as "Model 2 Extra Mile", and turn on History
Go to the menu option File > Save Model As... to save your model under a new
name. Before you start making changes, make sure that you have turned on the
stats collecting for all your objects using the menu option Stats > Stats Collecting >
All Objects On. Stats collecting needs to be on to show histograms and content plots
(see Lesson 2, page 2-11 - 2-13).

Step 3: Add a Recorder to Show the Content of the Queue

Drag a Recorder from the library and place it above and to the left of the Source
object as shown in Figure 2-32.

[Object Raneadur! Poation (2290, 5003, 0 00) l.mpw.aw.éaq Soaly 04 690, 1004

Figure 2-32

Step 4: Adjust the Parameters of the Recorder to show a Content Graph of the
Queue
Double-click on the Recorder object to bring up its parameters window as shownin
Figure 2-33.
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/X Recorder Q@@

Name: | Recorder125

[v Display background

Data Capture Settings |

Display Options I

@] oK Cancel I

Figure 2-33. Recorder Parameters

Press the Data Capture Settings button. In the Type of Data field, select the
"Standard Data" option. Then select the queue in the pick list of the Object Name
field. In the Data to capture field, select "Content" (see Figure 2-34).

B Capture Data Options E]@@

Type of Dta Standard Data v]
Capture Standard Data
Object Name: vaouc :J
Dt to captire: R - |
Badk ] Nea J Cancel J

Figure 2-34. Capture Data Options

Then press the "Next" button.

Step 5: Set the Display Options of the Recorder
Now select the Display Options button on the Recorder window (see Figure 2-33). In
the Graph Title field, type the title "Queue Content Graph" (see Figure 2-35). This is
a user defined field for the title of the graph. You can type anything you want here.
Press the Done button when you are finished.
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Standard Display Options

Graph Title I Queue Content Graph

Line Color - l

Note: You must RESET the model before you can edit these values!!!

Limit Content History Size to: 100.00 points

Badk I Done I Cancel

Figure 2-35. Standard Display Options

Step 6: Adjust the Visual Properties of the Graph

The visual properties of the graph can be edited in the Properties Window by right
clicking on the Recorder and then selecting Properties (see Figure 2-36).

- Ohad Rt e

Figure 2-36. Selecting the Properties Window

By default the graph will lay flat on the floor of the model. It makes a good impression

if the chart is tilted up 90 degrees to stand straight up. This is done by changing the
rotation and height of the recorder (see Figure 2-37).
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Recorder1 Properties Window E]@

Visual |eenera|] Labels | Statistics |

Z =
F When you press apply or OK, the visual settings will be
X

updated.
‘Appearance- il
3D shape editShape
Edit3D Shape Factors
2D Shape I editimageBase

3DTexture IeditlmageDbject

Position, Rotation, and Size -

x [-18.01 RX. | gx | 10.00

v | 10.80 Ry |0.00 gy |7.00

Ll L

z |780 Rz |0.00 gz | 100

‘Custom Draw Code-

l(OriginaI) ondrawtrigger. Do nothing ﬂ ‘MJ@JJ

Parameters | Apply l oK l Cancel

Figure 2-37. Recorder Properties
Change the "Z" (position) to 7.80 and the "RX" (rotation) to 90. This will rotate the

chart up and set the height to place the bottom of the chart on the floor level (see
Figure 2-38).
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BB Porspective Model View - 1 6 -]:3)
Settrgs £k Selected Cbiscts  Views

3

Figure 2-38. Adjusted content graph.

After you reset, and run, you should see the graph display the content of the queue
over time. If it is not, you might need to turn on stats histories from the Stats > Stats
Collecting > All Objects On.

Step 7: Add a Recorder to show the Staytime Histogram of the Queue
Following the same steps as adding a content graph, add a new Recorder to the
model to be a staytime histogram. The only difference will be that you will select the
"Staytime" option (see Figure 2-39) in the Data to Capture of the recorder's
parameters.

B Capture Data Options E]@EI
Type ot Da m

Capture Standard Data

Object Name: rOUtu‘

Data to capture:

| L

Kl

Bad ] Nea J Cancel J

Figure 2-39. Selecting the "Staytime" option

Place the recorder just to the right of the content graph. Select the properties as
shown in step 6, rotate the graph, and change the height. Reset, and run, and the
graphs should look something like Figure 2-40.
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ui‘rnpﬂlwv-uodol\'nw 1
Setwriys  Edk Selected Cbiects  Viewes:

Figure 2-40. Content and Staytime graphs

Step 8: Add a State Pie Chart for each Operator
Follow the same procedure outlined in steps 3-5 to add a state pie chart for each
operator. The only difference is to select the "State" option in the Data to capture
field (see Figure 2-41).

B Capture Data Options E]@i@
Type of Data Standard Data v]

Capture Standard Data

Object Name: Wpou!on _:J
I? —

Data to capture: | T I - |

Badk ] Nea 1 Cancel J

Figure 2-41. Selecting the "State" option

Size both graphs to be 5 by 5 in their properties windows (see Figure 2-42).

84



Tutorials

Recorder53 Properties Window E]@

Visual |eenera|] Labels | Statistics |

Z =
F When you press apply or OK, the visual settings will be
X

updated.
‘Appearance- il
3D shape editShape
Edit3D Shape Factors
2D Shape I editimageBase

3DTexture IeditlmageDbject

Position, Rotation, and Size -

Ll L
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v |-808 Ry |0.00 gy |5.00
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‘Custom Draw Code-

l(OriginaI) ondrawtrigger. Do nothing ﬂ ‘MJ@JJ

Parameters | Apply l oK l Cancel

Figure 2-42. Sizing the graphs to "SX" 5 and "SY" 5

We will leave these two pie graphs flat on the floor. We do not need to change their
rotation values.

Whenreset and run, the pie charts should look something like Figure 2-43.
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Figure 2-43. State pie charts for Operator 1 and Operator 2

Step 9: Adding 3D Text to the Model

Another way to add information to the model that can show performance measures
while the model is running is to place 3D text at strategic points in the layout. This is
done using the VisualTool object, selecting the "Text" option for the Visual Display. In
this model we will add 3D text to show the average wait time of flowitems in the
"Conveyor Queue".

Drag out a "VisualTool" object into the model and place it by the conveyor queue
(see Figure 2-44).

N Orthographic Yiew - 1 - model

LT ET TR R

JlllllllllililllIilllllllllllllllllllll

[Mouse Poskion [25.51, -4.76, 0.00]
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The VisualTool default display is a plane showing the Flexsim logo. Double-click on

the VisualTool to bring up its Parameters Window (see Figure 2-45).

Select the "Text" option for the Visual Display. Now you can define the Text

thu-)!Iool/l: Parameters Window

e
-‘\ I,‘ (vnvov!o:‘!b

Vil Yool | vegoan |

. —
visul Dirptay (S ~
o [ |
¥ Show Contents Cotor | =
™ e Setect Mirimun Magnncases | SO0
I omisoss M xdmvem Digtance ,r‘»OOOO
Faolion, Rolaon, ané Size
[ pefem ggfwme
v [0 ny [020 sy |10
z [0 w2 |00 sz [170
Tot
Tt Diplay
fo“a-«xn-.m.u Ciplary the Tellming lest “Het® vl ‘ All (})J
vl ) s anS
Tad Size I"s"oo_ E Tod Thidnes i'Zb-o'
Propesies | Apsty | o% Cancel |

i

Paameten | Cortaiaes |

Figure 2-45. VisualTool Parameters

parameters. In the Text Display pick list select the option for "Display Avg StayTime"

(see figure 2-46).
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VisualTool76 Parameters Window
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Visual Tool l ‘“““’I
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Proparties I Apply J oK Cancel
Patametors ‘ Containes l

Figure 2-46. Text Display pick list

Then select the code template button

to change the displayed text to read "The average staytime of the Conveyor Queue
is"" as shown in Figure 2-47.

Display Avg Staytime

Text: "The average stay time of the Conveyor Queue
is: "

Object. centerobject{current,1)

Figure 2-47. Defining the 3D text display
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You will notice that at the end of the text display string that there is a reference to the
"centerobject(current,1)" statement (see Figure 2-47). This reference is used to tell
the VisualTool to look for the data to show. The centerobject(current,1) simply means
to display the average staytime of the object connected to the first center port of the
VisualTool. This means that you will have to make a center port connection between
the conveyor queue and the VisualTool objects. This is done by pressing the "S" key
on the keyboard and click-and-dragging between the VisualTool and the conveyor
gueue (see Figure 2-48). To click on the VisualTool, click directly on the 3d text that
is showing. It will not create the connection correctly if you click on white space
between the letters.

-l‘onp«.nn Model Vow - 1
Setrgs  Eck Selethed COjcts  Views

(ERERRECAURRARERAT

NI RNRNTRENA

|
 “Hello
[TV,

Figure 2-48. Connecting the VisualTool with the Conveyor Queue

You will see the text in the model view (see Figure 2-49).
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.K'N\pﬂlvw Model Vow - 1
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PRI EERTRT LA RS},

Figure 2-49. 3D text in the model view

At this point you may want to adjust the display of the text. The text sizeis setto 1 by

default, and you may want to make it smaller. You may also want to have the text
hover over the queue.

To make the text smaller, type the desired size, 0.5, in the text parameters of the

VisualTool (see Figure 2-50). Also adjust the thickness to 0.1 to give the text a 3D
appearance.

Ted
Text Display

i(Otigmathtxtooda: Concatenate the following texd string: "The aveuglj l Al @!
Text Size IO.SO Yaxt Thickness | 0.10

Figure 2-50. Adjusting the text size and thickness

At the bottom left of the VisualTools Parameters Window, select the "Properties™
button to open the properties window (see figure 2-51).

@ Properties Apply | QK J Cancel I

Figure 2-51. The Properties Button

In the Properties Window, rotate the text to 90 in the "RX" field (see Figure 2-52).
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model Properties Window

Visual | General | Labels | Statistics |

Z =
F When you press apply or OK, the visual settings will be
X

updated.
Appearance-
3D shape
Edit3D Shape Factors
2D Shape lflexsim.bmp

3D Texture lflexsim.bmp
Color =

Puosition, Rotation, and Size
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Figure 2-52. Rotate the text to 90 degrees

Press "OK" on the properties and parameters windows. The text will now be rotated
in the model. Use you mouse to select and position the text as desired. Remember
that the height of the text can be controlled by selecting the text with both the left and
right mouse buttons and moving the mouse forward and back, or selecting the text
and then rolling the mouse wheel to move the text up or down (see Figure 2-53).
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Bl'vupﬂ tive Model View - 1
Setirgs  Edk Seletted Chjcts  Views

Figure 2-53. Positioning the 3D text

Step 10: Reset, Save and Run
When the text is placed where you want, reset and save the model. You are then
ready to run the model and look at the graphs, charts, and 3D text you have just
added (see Figure 2-53).

B Porspective Mode! View - 1
Setvrgs Bk Selected Chjcts  Views

Figure 2-54. The completed model

This ends the "Model 2 Extra Mile" lesson. As you can see, it is very easy to add
powerful 3D reporting visuals to your simulation models.
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Lesson 3

Lesson 3

Introduction
Lesson 3 introduces the Rack and NetworkNode objects. You will have a chance to
work with spline points, conveyors, advanced statistics, and global tables. With
lesson 3 you will be introduced to the Experimenter allowing you to do multiple run
and multiple scenario analyses of your model. Lesson 3 will use the model from
lesson 2 as a starting point. Make sure you have completed lesson 1, and lesson 2
before starting lesson 3.

Lesson 3 assumes you have worked through lessons 1 and 2, and are familiar with
the tasks of working in the properties and parameters windows. In the previous
lessons, almost every step was illustrated to make sure you had a complete
understanding of the steps needed to build the model. In lesson 3 some of the simple
tasks such as adding a new object to the model and entering basic parameters will
be still be identified in the step-by-step description, but screen shots may not be
provided.

Note on using the Evaluation version of Flexsim: If you are using the Evaluation
version of Flexsim, you will not be able to complete this model. The Evaluation
version of Flexsim only allows you to create a certain number of objects, and this
lesson exceeds that number.

What You Will Learn

How to use global tables to define routings

How to set up a travel path network for a transporter
How to create splines in a travel path network

How to create a custom output report

How to execute multiple runs of the model

New Objects
In this lesson you will be introduced to the Rack, NetworkNode, and SplinePoint
objects.

Approximate Time to Complete this Lesson
This lesson should take about 45-60 minutes to complete
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Flexsim Software Concept Learning

Spline Control Points
Spline control points are used in Flexsim when laying out a travel path network.
Flexsim uses spline technology to give you a convenient method to add curves,
inclines, and declines to NetworkNode paths.

When two NetworkNodes are placed in the model view and connected together by
click-and-dragging with the "A" key, a black line will be displayed (Figure 3-2). There
are also two green boxes with arrows at about 1/3 and 2/3 of the way down the line.

NN | Shinz

NN1 NNZ

Figure 3-2. Connecting NetworkNodes

These green boxes indicate the attributes of the path going in the indicated direction.
Green means it is a passing path, yellow means it is a nonpassing path, and red
means it is a "no connection” or in other words it is a one-way path going the other
way. To switch between these colors, you can right click on the node and select and
option. (Figure 3-3). You can also make the path a curved path by selecting the
"Curved" option in the drop down menu. This will create two spline control points that
you can move to create a curved path. You can also configure how connections are
made by default using the Travel Networks tool panel in the ortho/perspective view's
toolbar.

B = == a

NN1 Passing 1 NN2
No_Connection k
Straight
Curved
B : o a
NN1 Passing | NN2
MNonPassing

No_Connection

Straight

[ coe ) |
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Figure 3-3. Editing path attributes

Spline Control Point parameters
Once you have created a curved path, move the small control points with the mouse.

Figure 3-4. Selected spline control point.

To change the Z height of the spline control point, click on it and roll the mouse
wheel up and down. (Figure 3-5).

— S K

Figure 3-5. Changing the Z height of the spline control point

NetworkNodes can be configured to specify the direction of the path. Again, you can
use the right-click menu on the colored box, or, for a quicker method, you can hold
down the "X" key and click on the colored box. (Figure 3-9).

I 7

Figure 3-9. Single direction path
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When a path has been configured using spline paths, the travelers that use the path
will automatically follow the spline that has been defined. The display of the spline
control points, as well as the colored boxes, can be toggled on and off by holding
down the "X" key and clicking on one of the black boxes, the NetworkNodes, in the
path network (Figure 3-10). Multiple "X" clicks will toggle between several different

showing modes for the network.

\

7

Figure 3-10. spline control points turned off with "X" click on the NetworkNode

The Model Tree View

The model tree view is used in Flexsim to explore the model structure and objects in

detail. To access the model tree view select the TgTree button from the toolbar. The

model tree view will then be displayed (Figure 3-11).

X Tree Edit Window

=] @model
B Toals

Object

= @DefaultNetworkNavigObject

@NNI
M2
- @Source?ZSUﬁ
- @Processor?ZSU?
¢ Queue72508
- @Processor?ZSUQ
- @Processor?ZSlO
¢ Conveyor72511
- @Conveyor?ZSlZ
¢ - @Conveyor?2513
- @Sink?ZSH

Object
Object
Object
Object
Object
Object
Object
Object
Object
Object
Object

Figure 3-11. Model tree view
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The model tree view is a view window that provides many unique features. In this
view you can:

Customize Flexsim objects using C++ or Flexscript
View all object data
Access the properties and parameters windows

Edit the model, delete objects, and modify all data

If you follow a few simple navigation rules you will find the tree view one of the most
versatile views within Flexsim. The underlying data structure in Flexsim is contained
in a tree. The many edit windows within Flexsim are simply graphical user interfaces
(GUIs) that display filtered data from the tree. Since all tree views in Flexsim work
the same way, once you understand how the tree view works you will be able to
navigate and understand the structure of any tree view that is accessible.

Tree View Basics
Flexsim has been designed to hold all data and information in a tree structure. This
tree structure is the core data structure for all of Flexsim's object oriented design.
Those who are familiar with C++ object oriented programming will immediately
recognize Flexsim's tree view as the C++ standard for object oriented data
management.

There are several symbols used in the tree view that will help you understand the
structure as you navigate the tree.

The entire MAIN tree view is referred to as a project. The library and model are
contained in a project. The VIEW tree contains all the views and GUI definitions.
When a session is saved the MAIN tree and the VIEW tree are saved together.

2™l The folder icon identifies main components of the complete project. The

model is a component of the main project. The library is another component of the
main project.

poseuret The object icon is used to represent Flexsim objects in the tree view.

Qsuperclases Tha node icon is used to specify data nodes within an object. Data
nodes can have additional data nodes placed inside them. If a data node has a "+"
just to the left of the icon it will contain one or more additional data nodes. Data
nodes can hold numeric or alphanumeric values.

[E]entotisaer cortain data nodes are specified as C++ data nodes that hold C++ code.
C++ code can be entered directly in a C++ data node. This code is compiled when
the Compile button is pressed.

[El9nPre= pata nodes can also be specified as a "Flexscript” node. This node can
contain Flexscript code and will be auto-compiled during the running of the model.
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Flexscript commands are pre-compiled C++ functions. Flexscript commands can be

viewed by selecting the B Commands 1y yton in the toolbar (Figure 3-12). Most
Flexscript commands are also usable in C++ code.

Command Help - E|E]
-~
Flexsim Commands
Current Fidter Sengle Category of Tomenands
Name tegory Parameters
t] (o 2)
Cof un 3)
fan (e a)
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e (e 2)
Hog 1o ()
o9 (pam 2)
590 (um )
e (P 2, am b)
=S (ream 3, fugen B)
yTen (wm 2, e B)
ma (s 3, fom B)
et f (o, taen B)
iraxot (num &, oom B)
o m 2, o B)
ot 0
Sqr {um a) v
< >
showal | ShowCatagory: | [Language man v] w [ command

Figure 3-12. Flexscript commands

Whenyou select an object in the tree view by clicking on the icon with the mouse,
the tree view will display the object as follows:

B =ymodel
‘;@!Sourcﬂ IDbjec‘t

v»»ﬁﬂueueZ Object

A highlighting box will be placed around the object icon and an expand tree symbol

CJ will be place to the left of the object icon. If you select this expand tree symbol the
data nodes for that object will be displayed as shown in Figure 3-13.
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Figure 3-13. Expanded object tree view

As objects and data nodes are expanded, the tree view can quickly grow to be
outside the viewing limits of the tree view window. Flexsim allows you to move the
tree around in the window by using the mouse. To move the tree around in the
window just click-and-drag on the left side of the tree, or use the mouse wheel to
scroll up and down.

Data nodes can be expanded by clicking on the "+" to the left of the node icon. Since
data nodes can have values or text you will see the text information or the data
values to the right of the node (Figure 3-14).

If you select on an object or data node you may not be able to move the tree. Click a
spot in the view that is blank, then drag the mouse to move the tree. You can also
use the mouse wheel or PageUp PageDown buttons to move the tree up and down.
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Model Tree
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Figure 3-14. Text and value data nodes

Data can be edited directly in the tree by selecting the node you wishto edit. If it is a
numeric data node you will be able to edit the number in the field (Figure 3-15). If it is
a text data node you will be given a text edit field on the right side of the window to
edit the text (Figure 3-16).

Model Tree

@ Qbehaviour
B Qvisval
B Oeolot
@ud g
Qareen /
oblut 0.20
Ohape 3d\Source 3ds
Oshapeindex 1000
opuduro bitmapsisourcepicture.bmp
oomagqobnﬂ bitmapssourceimageobject bmp
Oim:cnindqxowca 000
oimuo bitmapsisourceimage bmp
oimaaeindex 0.00
onochildsule 100
® o;pccial
® o:pabal

Figure 3-15. Editing of a number data node
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Model Tree
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Figure 3-16. Editing a text data node

As you can see, the tree is the repository of all data for the model. The properties
and parameters windows are used to provide a more user-friendly way to manipulate
the data in the tree. It is possible to completely edit your model from the tree, but it is
recommended that you use the parameters and properties windows to avoid
inadvertent deletion of model data. The properties and parameters windows are

accessible in a tree view by right clicking or double clicking on the object icon i
much like in an orthographic window.

102



Tutorials

Model 3 Description

In model 3 the sink will be replaced with 3 racks that will be used to store the
completed flowitems prior to shipping (Figure 3-1). You will change the physical
layout of conveyors 1 and 3 to bend at their ends to that flowitems are conveyed
closer to the queue. Using a global table for reference, all itemtype 1 flowitems will
be sent to rack 2, all itemtype 2 flowitems will be sent to rack 3, and all itemtype 3s
flowitems will be sent to rack 1. Using the networknode object, you will set up a path
network for the fork truck to use as it transports flowitems from the conveyor queue
to the racks. You will also set up a multiple run simulation using the Experimenter to
show statistical variance and calculate a confidence interval for key performance
measures.

Oporatorns ceot wp the dest operation. Ater flostems a1e tosted
thay 30 440t 10 the COMVEYor

Figure 3-1. Model 3 diagram

Model 3 Data
Modify conveyor 1 and 3 to convey flowitems closer to the conveyor queue.

Routing from conveyor queue to racks: Use a global table to specify the routing for
flowitems as follows:

ltemtype 1 to rack 2
ltemtype 2 to rack 3
ltemtype 3torack 1

Set up a path network for the fork truck to travel on between the conveyor queue and
the racks.

Set up a flypath for a fly-through model presentation.
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Step-By-Step Model Construction

Building Model 3

To start building model 3, you will need to load model 2 from the last lesson.

Step 1: Load Model 2

Step 2: Reconfigure the layout of conveyors 1 and 3.
Using the Layout tab on the parameters window for conveyors 1 and 3, change the
layout so that the conveyors have a curved section at the end to convey the
flowitems closer to the conveyor queue You will need to add at least 1 additional
curved conveyor section to do this. Note that the "type" for section 2 has a value of 2
signifying it is a curved section. For type 1 sections, the length, rise and number of
legs are applicable. For type 2 sections, the rise, angle, radius and number of legs
are applicable. You might want to experiment with this Layout tab to create complex

curves and rises. Have some fun!

5 Conveyor72512 Parameters Window

y | Conveyor72512

Conveyor Section Edit Table
initial Z Rotation {'Ew

Conveyce Layout | photo Eyes | Flow | Triggers |

CIEE

.

Add Straight | Add Curved |  Delete | Add Tableto Tl |

type: 1wstraight, 2«curved

{type {length ',visg ange | radies | neofiags
sectionl J 1,00 10,00 0.00 $0.00 S.00 2.00
sactiont |2.00 0.00 0.00 60.00 2.00 2,00
< >
_@_J Properties Apply oK Carcel

104




Tutorials

%, Orthographic View - 1 - model
Settings  Edit Selected Objects  Views

|No "Ob'je'ct Selected ..;

Step 3: Delete the sink
To prepare the model for adding the racks, the final sink used in model 2 needs to be
deleted. This is done by clicking the sink to highlight it yellow, and then press the
"Delete" key on your keyboard. When an object is deleted, all port connections to
and from that object are deleted as well. Beware that this may affect the port
numbering of those objects that used to connect to the deleted object.

Step 4: Add three racks to the model

Select the rack object in the library ' RaCk...‘, and drag-and-drop three racks into the
model. Once the racks are in the model, create port connections from the conveyor
gueue to each rack by pressing and holding the "A" key and then click-and-dragging
a line from the queue to each rack.
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Place the racks far enough away from the queue to allow the fork truck some travel
distance to reach the racks.

Step 5: Set up the global table for flowitem routing from the queue to the racks
The next step is to set up a global table that will be used to reference which rack
each flowitem will be sentto (or more accurately stated, which output port of the
conveyor queue the flowitems will be sent out of). It is assumed that output port 1
was connected to rack 1, port 2 to rack 2, and port 3 to rack 3. We will send all
itemtype 1s to rack 2, all itemtype 2s to rack 3, and all itemtype 3s to rack 1. Here
are the steps to setting up a global table:

1. Select the main menu option Tools > Global Tables > Add.

2. In the Global Table Parameters Window, change the name of the table to "rout".

MName: I rout

3. Set the table tohave 3 rows and 1 column, then hit the Apply button.
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4. Name the rows item1, item2 and item3, then fill in the values which correspond to the
output port number (rack number) we want to send the flowitems

!Column1 |
item 2.00

item2 [300
item3 1.00

to.

5. Select the OK button at the bottom of the window. Select the Close button at the
bottom of the Global Modeling Tools Window.

Now that the global table is defined, we can adjust the "Send To Port" option on the
queue.

Step 6: Adjusting the "Send To Port" option on the conveyor queue
Double click on the conveyor gqueue to bring up its Parameters Window. Select the
Flow tab. In the "Send To Port" pick list, select the option "By Global Table Lookup".
Once you have selected the lookup table option, edit the template to use the table
called "rout".

By Global Table Lookup

Table: "rout"

Row: getitemtype(item)

Column: 1

Note: The global table cell should contain the port number to send to.

Select the OK button to close the parameters window.

Step 7: Reset, save,and run
At this point it would be wise to reset, save the model, and then run the model to
verify the changes added to the model. The model should run with the fork truck
transporting flowitems to the racks based on the itemtype definition in the global
table.

Step 8: Adding NetworkNodesto develop a path for the Fork Truck
NetworkNode's are used to develop a path network for any task executer object,
such as a Transporter, Operator, ASRSvehicle, Crane, etc. In the previous lessons
we have used the operator and transporter to transport flowitems around the model.
Up to this point we have let the task executer move freely across the model in a
direct line between objects. Now we would like to confine the travel of the fork truck
to a specific path as it transports flowitems from the conveyor queue to the racks.
The following steps are used to set up a simple path.

1. Drag-and-drop NetworkNodes next to the conveyor queue and each of the
racks. The nodes will become the pick-up points and drop-off points in the model.
You may add additional hodes between these nodes, but it is not necessary.
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2. Connect the NetworkNodes to each other by pressing the "A" key on the
keyboard and click-and-drag a line between each NetworkNode. A line will appear
after the connection is made with two green indicator boxes along it, indicating that

travel is possible in both directions between the two nodes.
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3. Now connect a node to the conveyor queue and a node to each of the three
racks. This needs to be done so that the fork truck will know which NetworkNode is
associated with each of the pick-up and drop-off locations in the model. This
connection is also made by pressing the "A" key on the keyboard and then click-
dragging a line from the NetworkNode to the object. A thin blue line will appear when
the connection is made correctly.
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4. The last step is to connect the fork truck to the node network. In order for the
fork truck to know that it has to use the path, it must be connected to one of the
NetworkNodes in the path network. This is done by pressing the "A" key on the
keyboard and then click-and-drag a line from the fork truck to just one of the
NetworkNodes. A red line will appear when the connection is made. The node you
choose to connect the fork truck to will become the starting location for the fork truck
every time you reset and run the model.
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Step 9: Reset, save, and run the model

Now it would be a good idea to reset, save, and then run the model to make sure the
fork truckis using the path network.
A word about offsets

As the model runs, you will notice that the fork truck will travel off the NetworkNode
when it picks up or drops off a flowitem. This is a result of having the "Travel offsets
for load/unload tasks" selected in the fork truck's parameters.
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TaskExecuter |Collision | Dispatcher | TaskExecuterTriggers | Transporter |

Capacity: l 1.00 Acceleration: | 100
Maximum Speed: l 2.00 Deceleration: l?

[¥ Ratate while travelling ]Travel offsets for loadfunload tasks l.l
rLoad Time

I Return constant time of 0 . L' é_l_l
UnlLoad Time:-

I Return constant time of 0 _'_I éll
~'Break to" Requirement

| Take only new tasksequences {no partially completed sequences) _vj Al!

MTBF MTTR | Time Tables |
All MTBF's Member MTBF's

=

ALy

add | Delete | Edt | Refresh |

@_J Propetties | Apply I QK | Cancel I

Offsets are used by the fork truck to locate where the flowitem needs to be picked up,
or dropped off in the object. This allows the fork truck to travel into the queue and
pick up the box, and travel to the specific cell in the rack to drop off the box. To force
the fork truck to stay at the NetworkNode and not to travel off the path network, just
uncheck the travel offsets box.

Path networks automatically use Dyjkstra's algorithm to determine the shortest
distance to travel between any two nodes in the network.

Step 10: Using the report to view output results

To view summary results of the simulation, select the main menu option Statistics >
Reports and Statistics.
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Go to the Summary Report tab of the Reports and Statistics dialog window.

Summary Report l

Standard attributes Attributes to Report

stats_content

Current Content {stats_content) ~

Minimurn Content (stats_contentmin)
Maximum Content {stats_contentmax)
Average Content {stats_contentavq)

stats_contentmin
stats_contentmax
stats_contentavg

Input (stats_input) stats_input
Qutput {stats_output) . stats_output
Minimum Staytime (stats_staytimemin) stats_staytimemin
Maximum Staytime (stats_staytimemax) stats_staytimemax
Average Staytime (stats_staytimeavg) stats_staytimeavg
Current State (state_current) state_current

Time in Current State (state_since) 4 state_since
1dle Tirme (idle) >>]

Processing Time (processing)

Blocked Time {blocked) < l

Generating Time (generating)

Empty Time {empty)

Time Collecting {collecting)
Time Releasing (releasing)
Time Waiting For Operator {waiting_for. ..
Time Waiting For Transporter (waiting_...
Time Broken Down (breakdown) v

User Defined Attributes

5|

Generate Report

To generate a basic report, press the Generate Report button. If you have any other
attributes you would like reported, you can add them using the interface provided.
The report will be exported to a csv file and automatically displayed in Excel or
whichever default program is set up to open csv files on your computer..
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To create a state report, go to the State Report tab of the Reports and Statistics
dialog window, and press Generate Report.
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Step 11: Running multiple runs of your model using the Experimenter

To access the Experimenter in Flexsim, select the main menu option Statistics >
Experimenter.

The Simulation Experiment Control window will appear.
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A Simulation Experiment Control

Experimenter |Pefformanoa Measwes | Advanced |

Replcations -
Sirulation End Tiee ] 2600.000 Raplications per Scenatic [ 5.000 Curent Repication |} oo
Warmup End Tire . [ g,000 Number of Scenanos 5.000 Current Scenario 1,000

[ Save state after each replication (states will be saved in the 'experiment’ subdirectory)

|Experiment Yariables
Number of Experiment Varizblas { 1

]vanable 1 [
Path Rot Specifad
Seenario | J0.0DJ
f.'\ccnam 2 | ]0.0UJ
Scenaro 3 ]0.003
Scanaro 4 0.000
Scenano 5 |0.000

g)_l Apply l oK ‘ Cancel [

The Simulation Experiment Control window is used to run multiple replications of a
given model, and to run multiple scenarios of a model. When running multiple
scenarios, you can declare a number of experiment variables, and then specify the
values you want these variables to be setto for each of the scenarios you want to
run. Confidence intervals are calculated and displayed for each of the performance
measures you define on the Performance Measures tab. For more information on
the experimenter, refer to the Experimenter section of the help documentation.

This completes lesson 3. Congratulations!
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Fluid Objects Tutorial

Fluid Object Lesson

Introduction
This lesson introduces most of Flexsim's Fluid Objects. You will learn how they
interact with each other and how to include them in a model with the Discrete
Objects. Building a model with the Fluid Objects is more involved and requires more
attention to detail that a model with the Discrete Objects. For that reason, it is
recommended that you feel comfortable building models with the other objects
before you begin to learn about the Fluid Objects.

What You Will Learn

How to model fluid material with Flexsim

How to convert flowitems into fluid material

How to transfer and store fluid material

How to use level marks on a tank to control material flow
How to mix fluid materials together

How to convert fluid material into flowitems

New Objects
In this lesson you will be introduced to the FluidTicker, itemToFluid, FluidPipe,
FluidTank, FluidMixer, FluidProcessor and FluidToltem objects.

Approximate Time to Complete this Lesson
This lesson should take about 45-60 minutes to complete.
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Flexsim Software Concept Learning

Flexsim Terminology
Before you start this model it will be helpful to understand some of the basic
terminology of Flexsim's fluid system.

Fluid: Any material that is not easily or efficiently modeled with discrete flowitems.
Typically, material that is measured by weight or volume is hard to model with
flowitems. This is because frequently part of a unit (for example, half a gallon) can be
moved by itself. There is no easy mechanism for moving half of a flowitem. Fluid
material can also represent objects that are so numerous that flowitems are
impractical. For example, thousands of bottles in afilling line will slow down a model
that uses a flowitem for each bottle. Instead, the Fluid Objects can be usedto model
these bottles without the overhead that comes with the flowitems.

Fluid Objects: The eleven objects that are designed to handle fluid material. Nine of
them cannot interact with Flexsim's Discrete objects, but two of them are designed to
work as an interface between the Fluid Objects and the Discrete Objects. More
information can be found here.

Tick: The Fluid Objects send and receive material at set intervals. These intervals
are called "ticks". At the end of each tick, the Fluid Objects calculate how much
material they sent and received during that time period.

Tick time: The length of each tick. The modeler can set this value to some value that
is appropriate for their model. A shorter tick time may make the model more accurate,
but it may also make it slower. A longer value will be a faster model, but the costis a
loss in accuracy. It is up to each modeler to decide the optimal trade-off of speed and
accuracy for their model.

Rate: The maximum speed at which material enters or leaves an object. Generally,
the Fluid objects have both an input rate and an output rate that are separate from
each other. In a few objects, the rate at which material enters will affect the rate at
which it leaves. For these objects, the modeler is not given the opportunity to edit the
output rate. The actual rate at which material enters or leaves is based on several
factors: the output rate of the upstream object, the input rate of the downstream
object, the amount of material available to send and the amount of space available in
the downstream object.

Object Rate: This is the maximum rate at which material can enter or leave an object
through all input or output ports combined. The objects typically have a separate rate
for the input ports and the output ports. If, at the end of any tick, the object calculates
that the amount of material it has sent or received has reached the maximum object

rate, no more material will be sent or received for that tick, even if there are ports that
have not yet sent or received material.

Port Rate: This is the maximum rate at which material can enter or leave any single
port on the object. The objects typically have different port rates for input and output
ports. This single value applies to all of the input or output ports. It cannot be
changed to affect individual ports.
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Port Scale Factor: This is a number that is used to change the port rate for each
individual port. There is one scale factor available for every input and output port.
The value for each port is multiplied by the maximum port rate to find the actual
maximum rate for that port.
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Fluid Lesson Description

In our fluid model we will have an operator carry boxes of two different types of
material into the model. These boxes will be converted into two fluids which will be
transported by Pipes to two Tanks. From the Tanks the material is sent to a single
Mixer which will mix the two products into a new product. That product is sent
through a FluidProcessor, and then converted into flowitems which are carried by a
Conveyor to a Sink. The fluid in this model will be measured in gallons, and the time
will be in seconds.

Tank

ftemToFlud

Mixer —I FluidProcessor H FluidToltem H ConveYor H =

,I
N
_' ltemToFluid ﬁ

Tank

Figure 4-1 Fluid Model diagram

Fluid Model Data
Flowitem arrival rate: exponential(0,10) seconds

Maximum Content of ItemToFluid: 20 gallons

Fluid Units per Discrete Unit (ItemToFluid): 10 gallons per flowitem
Maximum Content of Pipe leading to Tank: 20 gallons

Transfer Rate (ItemToFluid to Tank): 2 gallons per second

Tank Low Mark: 1 gallon

Tank High Mark: 45 gallons

Maximum Content of Pipe leading to Mixer: 10 gallons

Transfer Rate (Tank to FluidToltem): 1 gallon per second

Mixer Steps:
Step 1: Materiall, no delay time
Step 2: Material2, 10 second delay
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Mixer Recipe:
Materiall: 10 gallons, step 1
Material2: 20 gallons, step 2

Maximum Content of FluidToltem: 10 gallons

Fluid Units per Discrete Unit (FluidToltem): 10 gallons per flowitem
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Step-By-Step Model Construction

Building the Fluid Model
To start building the fluid model, you will need to start with a new model. Do not
begin with the models you saved from previous lessons. It is expected that you know
how to create objects, connect their ports, and use their Parameters and Properties
GUIs.

Step 1: Create and connect the objects required for this model.
To begin this lesson, drag out the following objects:

2 Sources

1 Operator

2 FluidToltems

2 FluidPipes

2 FluidTanks

2 more FluidPipes
1 FluidMixer

1 FluidProcessor
1 FluidToltem

1 Conveyor

1 Sink

Note: When you create the first Fluid Object, a Ticker is automatically created and
placed at (0,0). You can move this to any point in your model where it is not in the
way, but do not delete it. It is required for the Fluid Objects to work.

Arrange the objects as shown in figure 1.
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Figure 1: The layout of the required objects. The FluidObjects have been labeled.

Once the objects have all be created and positioned where you want them in the
model, they need to be connected. You use the same keys to connect Fluid Objects
as you do to do connect Discrete Objects: the A key creates an input/output
connection and the S key creates a center port connection. Connect the objects so
that there is a processing line from one of the Sources to a ltemToFluid, to a Pipe, to
a Tank, to another Pipe, and to the Mixer. The Source should call for an Operator to
transport the flowitem to the itemToFluid object. There is a matching processing line
starting from the other Source. The Mixer should be connected to the FluidProcessor.
That should lead to the FluidToltem. From there the flowitem will travel to the
Conveyor and to a Sink. See figure 2.

7% Orthographic View - 1 - model =%

e

T
ﬂ Enl | femi_ls

—l"\é Y

Object: Source2 Position [-15.00, -3.00, 0.00] Rotation [0.00, 0.00, 0.00] Scale [1.00, 1,00, 0.50] 7

Figure 2: The objects have been connected.

122



Tutorials

Step 2: Configure the Sources.
The default inter-arrival time for the Sources will work well for this model. They just
need to call an Operator to transport the flowitems they create to the temToFluid
objects. In their Parameters GUIs, in the Flow tab, check the box called "Use
Transport". Make sure the Operator is connected to center port 1 of each Source,
because this is the port that will be used to call the Operator by default. See Figure 3.

>

.
7% Source? Parameters

‘ [ Source?

Source Flow ISourceTriggers

Output
I” Continuously Evaluate Sendto
Send To Port
|First available Open all ports. L, ﬂ]
|V Use Transport Priority | 0.00 I~ Preempt
Request Transport From i
IPort by Expression Center port number: 1 Note: The expression may be a constant value L] éll

@j 4 I » | Properties l Apply [ OK | Cancel |

Figure 3: The Source calling an Operator for transportation

Step 3: Set the colors of the objects
When the objects are created they will be different colors, depending on their class. It
is often helpful to color the objects based on the type of material that they will be
processing. In this model there are two processing lines that are each composed of
an ltemToFluid, a Pipe, a Tank and another Pipe. using the Properties GUI, change
the color of those four objects on one line to blue and the objects on the other line to
red.

Step 4: Configure the ItemToFluid objects
Next the temToFluids have to be configured to create the correct amount of material
for each flowitem that comes in. In the Parameters GUI for each ltemToFluid, set the
"Fluid Units per Discrete” field to 10. Make sure the "Discrete Units per Flowitem"
field is still 1. This tells the temToFluid to create 10 gallons of fluid for each flowitem
that enters.

The output rate also needs to be changed. Change the Maximum Object Rate and

Maximum Port Rate to 2. If these two fields are different, the smaller one will be the
limiting factor when material is leaving the object.
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The ltemToFluids will receive flowitems as long as there is still space in it to hold the
material that is created. We want to limit the amount of material these ltemToFluids
can hold. Set the Maximum Content to 20 gallons.

o .
< - . ; o' ==
7% ItemToFluid7 Parameters Window Q@

==
— | ItemToFiid7
ItemToFluid | TtemToFlidFlow | FluidLevelDisplay | TtemToFiuidTriggers
Maximum Content | 20 Initial Product |
Input Ports — - Output Ports- T
Fluid per Discrete Unit I 10 Maximum Object Rate | 2 \
Discrete Units per Flowitem I 1.00 Maximum Port Rate [ 2
Flowitem Recydling QOutput port scale factor (0-1)
Destroy FlowItems _v_l | |
QutputPortl | 1.00
-Adjust Output Rates ;
IDo nothing L] éll i
‘@J ‘ l ’ I properbes I :, ............... W 9 ................ ‘ OK l cancel

Figure 4: A fully-configured ltemToFluid

Step 5: Change the Pipes' rates and visuals.
The Pipes that lead away from the ltemToFluids are the next objects that need to be
configured. Pipes do not allow the modeler to specify both the input and output rates.
The output rate is based on the actual rate that material was received. For these
Pipes, set the Maximum Flow Rate to 2 gallons per second. The Pipe has a field
called "Flow Mode" that should be set to "Flow Evenly".
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The amount of time that is material stays in the Pipe is based on the maximum flow
rate and the capacity of the Pipe. Set the Maximum Content of these two Pipes to 20.
This will ensure that material spends time in the Pipe, but not too much time.

7% FluidPipe8 Parameters Window Q@

: > v
— | FluidPipe8

FluidPipe IFIuidPipeLayoutl FiuidPipeTriggers |

Maximum Content l 20 Flow Mode |Fio, Evenly ~|

-Input Ports - - [Output Ports-

Maximum Flow Rate I 2

I f XU ECTC Rate
Factar (0-1) Lt 18]
o por

@J “l ’ I ProperbeS I ‘, ............... A. ml.y ................ i OK l cancel I

Figure 5: The content and rate values for the first Plpes.

Pipes can be configured to have multiple sections with bends between them. This
does not affect the behavior of the Pipe in any way. Using the FluidPlpeLayout tab in
the Pipes' Parameters GUI, change the Pipes so that they appear to start near the
ltemToFluid objects and end near the Tanks. The actual values in your table may be
different from those in the following figure.
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P P | FiuidPipes

FluidPipe FluidPipeLayout I FluidPipeTriggers |

Pipe Section Edit Table
Initial Z Rotation | 0.00 Number of Sections | 3 Refresh | I~ Conveyor View
length |diameter  |zrotation  |yrotation  |showjoint |
section1 2,00 0.20 50.00 0.00 1.00
section2 4,00 0.20 -50.00 0.00 1.00
section3 3.00 0.20 0.00 0.00 1.00
@] «|»| Properties | apoly | oK |  cancel |

Figure 6: An example layout table for one of the first Pipes

(noque-u u 00

f«m 100.0

g ToFluids Lx
Productil: | 900 FroductlD: | G.LO “

CuwContant:  0.00 Condenl:  0.00 Comlent: 000

Aeon trevheand  H 0 /

ouse Position [-2.06, 4.12, 0.00]

I

Figure 7: The results of the Layout table in Figure 6

Step 6: Set the Tanks' rates, marks and flow logic.

The Pipes now have a maximum output rate of 2, but the Tanks have a maximum
input rate 1. If these values are left as they are, the Tank's rate will be used during
the model run (because it is the lower of two values) and the Pipe will not be able to
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send material downstream as fast as you have told it to. So the rate on the Tanks
needs to be changed. Change the Maximum Object Input Rate and Maximum Port
Input Rate to 2. From this point in the model to the end, leave the output rates of the
objects at 1.

Tanks allow the modeler to set three levels that will cause triggers to fire when the
content of the Tank reaches them. These values are called marks. They are edited
on the FluidTankMarks tab of the Parameters GUI. For this model, the Tanks should
keep their output ports closed until they have received a certain amount of material.
They will then open the output ports and leave them open until the Tank becomes
empty. They will always keep their input ports open. Set the low markto be 1 and the
high mark to be 45. If a mark has the value 0, the trigger for that mark will never fire.

There is a trigger that corresponds to each mark. They fire when the level in the
Tank passes the mark, either by rising or falling. The triggers have a variable to tell
the modeler whether the level is rising or falling. From the pick-list for the "Passing
Low Mark Trigger" select "Open or Close Ports". This trigger needs to close the
output ports whenever the level passes the low mark, both while rising and falling. In
the code template setthe Fluid Mode to "either" and the action to "closeoutput” (See
figure 8). The trigger for the high mark needs to open the output ports if the level has
risen to the mark. If the level is falling, it should do nothing. From the pick-list for the
"Passing High Mark trigger" one again select "Open or Close Ports". This time the
Fluid Mode should be "rising" and the action should be "openoutput” (see figure 9).

rPassingLowMark

l Open or Close Ports Fluid Mode (rising, falling, either): rising Object: current Action: (7' + ] é]]
Open or Close Ports

Fluid Mode (rising, falling, either): either _(Z] + llél]

Object: current
2| +[E Al

U

p|Action: closeoutput

Note: The available actions are:
closeinput, openinput, stopinput, resumeinput,
closeoutput, openoutput, stopoutput, resumeoutput

Figure 8: The Low Mark trigger for the Tanks
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PassingHighMark
I Open or Close Ports Fluid Mode (rising, falling, either): rising Object: current Action: QJ + 1 _‘i]]
Open or Close Ports

Fluid Mode (rising, falling, either): rising
Object: current

Action: openoutput

Note: The available actions are:
closeinput, openinput, stopinput, resumeinput,
closeoutput, openoutput, stopoutput, resumeoutput

Figure 9: The High Mark trigger for the Tanks

Step 7: Reorient and resize the next Pipes.
Depending on where you placed the objects in your model, the Pipes that lead from
the Tanks to the Mixer may need to be changed so that they point to the Mixer.
Again, this is completely visual, the size and layout of the Pipes will not affect their
behavior. Use the FluidPipeLayout tab to configure the Pipes in your model so that
they look good to you.

The default maximum content of these Pipes is too large, however. Change it to 10
gallons. This will make sure that the material leaving the Tanks takes just a little time
to get to the Mixer.

Step 8: Set up the Mixer's step and recipe tables.
The Mixer now needs to be configured to receive the two different materials and
combine them into a new material. This is done by changing the two tables found on
the FluidMixerSteps tab.

The Steps Table is used to define a series of steps that the Mixer must go through
for each batch that it processes. In this model, the Step Table needs 2 steps. The
description of the steps is not important, call them anything you want. The delay time
for each step is executed after all the material for that step is received, and before
the Mixer starts receiving material for the next step. The delay after the first step
should be 0 and the delay after the second step should be 10.

The Recipe Table is usedto define what materials the Mixer will receive and when it
receives those materials. In this model, the Mixer will have two ingredients. Once
more, the description can be anything you want because the object ignores it. The
Mixer should pull 10 gallons of the first material from input port 1 during step 1. Then
it should pull 20 gallons of the second material from input port 2.
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~

7% FluidMixer14 Parameters Window [;]
u | FluidMixer 14
FluidMixer FluidMixerSteps IFluidLevelDispIay [ FluidMixerTriggers I
Mixer Steps- - Mixer Recipe
Number of Steps ] 2 Update Number of Ingredients I 2 Update |
|Descripton | Delay | Ingredient |Port | Amount | Step |
Step 1 Material1 0.00 Material1 1.00 10,00 1.00
Step 2 Material2 10,00 Material2 2,00 20.00 2.00
Before Step Delay Trigger ;
I 2|+ |2 Al
After Step Delay Triager i
| 2| +|E|Al
@] 4 | » | Properties I Apply I OK I Cancel I

Figure 10: The Step and Recipe tables for the Mixer

The Mixer's level indicator bar is a useful tool to watch during the model run. It will
display how much of each material in the Recipe Table the Mixer has received at any
point in time. Unfortunately, by default it is hidden behind the Mixer's 3d shape. On
the Mixer's FluidLevelDisplay tab, change the Y location of the level indicator bar to 1.
This will make the bar appear in front of the Mixer so that you can see it.

Step 9: Examine the FluidProcessor.
The FluidProcessor's default values will work well for this model. It will receive
material from port 1, process it for a certain amount of time and send it to port 1. The
amount of time it spends processing is based on its maximum content and the
Maximum Output Rate that the modeler defines. You can play with these values if
you want to see how they affect the model.

Step 10: Configure the FluidToltem.
The FluidToltem near the end of the line will convert the fluid material coming from
the FluidProcessor and change it into flowitems. Set the field called "Fluid per
Discrete Unit" to 10 gallons. Make sure the field called "Discrete Units per Flowitem"
is setto 1. These two fields will be multiplied together to determine how much
material will have to be collected to create a single flowitem. In this case, 10 gallons
of fluid will become 1 flowitem.

Also change the Maximum Content of the FluidToltem to 10. This tells the object that
it can only collect enough material for 1 flowitem at any time. If this value is higher,
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the FluidToltem may end up acting as a Queue and creating too much storage space
in your model.

Step 11: Reset and run the model.
Once everything has been configured, press the Reset button, then press Run. This
will start the model running. You should see the level indicator bars on the objects
going up and down. You should also see the Pipe flashing. If a Pipe is drawn in gray,
it is empty. If it is a pulsing color, material is flowitem. If it is a solid color, the material
is blocked. There will also be flowitems becoming fluid and fluid becoming flowitems.

W Perspective View - 1 - model Q@

Figure 11: The finished model during a run

After completing this lesson your should have an idea of how these Fluid Objects
work and some of their capabilities. There is far more that they can do that was not
covered in this lesson. Read through their documentation and try other options and
settings. Soon you'll be putting together larger, more detailed fluid-based models.
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Flexsim Concepts

This topic describes in detail concepts that are essential to understanding how to
build models in Flexsim. You should have gone through the getting started and
tutorial models provided with this user manual before reading this topic. In this topic
we will not build any specific models. This allows us to focus exclusively on the
concepts being discussed, instead of spending time on model building steps. We will,
however, cite an example model where the concepts can be applied, and please feel
free to build your own model as you go along in this topic. If you have gone through
the tutorials, you should have the skills needed to build the model examples cited. If
you do decide to build your model, however, | would advise that you read through
this whole topic once, then go back and build the model as you go, because there
are some things at the end of the topic that you'll want to understand before building
the model.

In this topic | will often include snippets of code that help clarify the concept being
discussed. The logic that the example code implements can be done in other ways
by using the drop-down pick options, but | want to help you become more familiar
with flexscript and will therefore use straight flexscript code examples. If you are still
unfamiliar with flexscript, then you can skip those example snippets and move on,
but | do try to give a concise description of what the code samples do, so you will
hopefully be able to understand what's going on even if you are new to flexscript. If
you have just finished doing the tutorials and have not learned yet how to directly edit
a field's code, then please review the topic on pick lists first before reading this topic.
For more information on writing flexscript code refer to the topic on writing logic in
Flexsim.

ltemtype
ltemtype is the first essential concept that we'll address. It is a value that is stored on
every flowitem that travels through a Flexsim model. This value can be accessed
and/or changed at any point in the flowitem's progress through the model. Every
single flowitem has its own unigue itemtype value, meaning that if you change the
itemtype of one flowitem, it will only change the value for that specific flowitem, and
the itemtype of other flowitems will not be changed. The meaning of the itemtype
value is completely up to you the modeler. In general it is meantto be a value that
describes a product type or category. Take for example a post office where
customers come into either have a package sent or to have copies made. In this
model the flowitems, or customers, are separated into two general categories,
namely those who need a package sent and those who need copies made. The
itemtype value can be used to make this designation. For example, customers, or
flowitems, who need a package sent can be given the itemtype value 1, and
customers who need copies made can be given the itemtype value 2. In Flexsim, you
will usually set the itemtype value in the Source object when the flowitem is first
created. In our example let us say that 60% of arriving customers are "package"
customers, and 40% are "copy" customers. To do this in Flexsim we would go to the
Source's exit trigger code and add the command:

Model building steps: Here's how you build the model
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setitemtype(item, bernoulli(60, 1, 2));

This command will randomly set the itemtype value of the flowitem that is
exiting to 1 60% of the time and to 2 40% of the time. The setitemtype
command sets the itemtype value of an object. It takes two parameters. The
first parameter is a reference to the flowitem that you want to set the itemtype
value on, and the second parameter is the value to setit to. In this example,
the first parameter is item, or the flowitem that is currently exiting the Source,
since we are in the Source's exit trigger (the reference "item" will be discussed
in more detail later). Notice that for setitemtype's second parameter, the
bernoulli command is used. This command takes 3 parameters and returns
one of two possible values. The first parameter is a percentage value between
0 and 100. The second and third parameters are "success" and "failure” values,
and represent the two possible values to be returned. In this case, 60% of the
time the bernoulli command will return a 1 (parameter 2) and the rest of the
time it will return a 2 (parameter 3). Since the bernoulli command is the second
parameter of the setitemtype command, the itemtype value will be set to
whatever is returned by the bernoulli command, namely the 1 or 2 value. The
exit trigger of the Source is executed every time a flowitem is created and exits
the Source. This means that the setitemtype command will be executed many
times over the course of the simulation, and each execution will be associated
with exactly one flowitem. ltems exiting the Source will thus be split 60/40 for
itemtypes 1 and 2 respectively. Since bernoulli is a stochastic, or random,
command, the bernoulli will not always keep a perfect 60/40 ratio. You may
have several consecutive customer arrivals whose itemtype value is set to 1,
and vice versa. But over time the ratio will equalize out to 60/40.

Once you have initialized the itemtype value, logic in your model can then be
implemented based on the itemtype value of each customer going through the model.
In the example, a "package” customer may take 3 minutes to service, whereas a
"copy"” customer may take 5 minutes to service. In Flexsim, you would implement this
difference by writing flexscript code in the process time field of a processor object.
The code would look like this:
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if(getitemtype(item)==1) return 3;
else return 5;

This code basically says: if the itemtype value of the flowitem that is currently
being serviced (getitemtype(item)) is equal to 1 (it is a "package" customer),
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then return 3 as the process time. Otherwise (it is a "copy" customer) return 5
as the process time.

Note on simulation time units: Flexsim is inherently a "unitless" simulator. What
this means is Flexsim time units are defined as just that: time units. They are
not defined based on seconds, minutes, hours or any real life time unit. This
gives you, the modeler, the flexibility to define what a Flexsim time unit means
for a given model. In the example above, the code returns either 3 or 5 time
units. By the fact that | said in the specification that a "package" customer
takes 3 minutes and a "copy" customer takes 5 minutes, by returning 3 or 5 in
the code field | have associated my model's time units with minutes. The key
here is that you need to be consistent. Once you decide on which time unit to
use, you need to define all times exclusively using that unit.

Again, this example can be done without writing any code, using Flexsim's pick-lists
to define your logic. Nevertheless, the key concept to understand here is that every
flowitem can have an itemtype value whose meaning is up to you, and that you can
use the itemtype value to make decisions in your model.

Note on Flexsim objects: Every flowitem in a model has an itemtype. However,
Flexsim objects like Sources, Queues and Processors do not have an itemtype.

Note on the itemtype value: The itemtype is a double precision floating point number.
This means that the itemtype can not only hold integer values like, 1,2,3, etc., it can
also hold floating point values like 1.5 or 99.9. However, the itemtype cannot hold
string values like "package".

Note on flowitem appearance: The itemtype value will not define the visual
appearance of the flowitem. This can be set by choosing the flowitem class in the
Source's Parameters window, such as box, tote, or pallet.

Labels
Labels are also a key concept to understand in building models in Flexsim. They are
very similar to the itemtype value in that they store data on objects that can be used
in making decisions in the model. However, there are some key differences, listed
below:

e Each label has a name that is defined by you the modeler.

e Unlike itemtype, which is specific to flowitems, labels can be defined on
objects as well as flowitems, for example on a Source, Queue or Processor.

e An object can have as many labels as you choose to give it.

e Labels can have number or string values, whereas the itemtype can only hawe
a number value. Labels can ewven hold lists or tables of values.

e Withlabels, you must explicitly add the label to the object through its

properties window, unlike the itemtype value, which is automatically included
with every flowitem.
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e When adding a label to a flowitem in the Flowitem Bin, the label is specific to
that flowitem class. This means that if you add a label to the Pallet flowitem

class, only flowitems that are created from that Pallet class will have that label
on them.

To add labels to flowitems, go to the Flowitem Bin, select the flowitem class that is
being created by your Source, and press the Properties button. Go to the labels tab
and add string or number labels using the buttons at the bottom of the pane. To add
labels to Flexsim objects, right click on the object in the ortho window and select the
Properties option. Then go to the labels tab and add string or number labels using the
buttons at the bottom of the pane. Specify each label's name in the row headers
column on the left, and its value to the right of its name. For flowitems, the value you
specify in the Properties window will be the default label value for all flowitems that
are created, but you can change that value on each flowitem as it progresses
through your model. For Flexsim objects' labels, the label's value will remain the
same unless you have logic within the object that changes the label's value, in which
case you will need to reset the label's value in the object's reset trigger. This lets you
set the label back to an initial value when you press the Reset button to restart a
model run.

Let's extend the example model mentioned above to use labels. Let's say for
example that each "copy" customer that comes into the post office has a certain
number of copies that need to be made, and that the service time for that customer is
dependent on the number of copies needed. A customer that needs 1000 copies will
take longer to service than a customer that needs 1 copy. As before, the itemtype
value of each flowitem, or customer, reflects the category of customer, either
"package" or "copy", but now for "copy" customers we need to add a label that tells
us how many copies that customer needs. Again, to add a label to a flowitem, go to
the Flowitem Bin, then select the flowitem class, go to Properties, and to the labels
tab. Here we would add a number label and give it a name like "nrofcopies”. As the
default value we would leave it at 0 and set the value in the Source's exit trigger.

Once the label has been added in the Flowitem Bin, we can set the label's value
when each flowitem exits the Source. In the example the copy customers will need a
random number of copies between 1 and 1000. To implement this, you would modify
the exit trigger of the Source as follows:

setitemtype(item, bernoulli(60,1,2));
if(getitemtype(item)==2) setlabelnum(item, "nrofcopies", duniform(1,1000));

As described previously, the setitemtype command sets the itemtype of the
item to a 60/40 split between 1 and 2. Now we add an if statement. This if
statement basically says: if the itemtype of the exiting flowitem is 2 (it is a copy
customer), then set the value of the flowitem's label named "nrofcopies” to a
random number between 1 and 1000. The setlabelnum command sets a label
value and takes 3 parameters. The first parameter is the object whose label we
want to set (item, or the flowitem that is exiting). The second parameter is the
name of the label ("copies"). This parameter needs to be in quotes sinceitis a
string parameter. The third parameter is the value to setthe label to
(duniform(1,1000)). The duniform command returns a value from a discrete
uniform distribution. It takes 2 parameters, namely the minimum and maximum
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value, and returns a random number between those two values, uniformly
distributed, meaning every value between the min and maxis just as likely to
be returned as any other value between the min and max. The "discrete” part
means that the command will only return 1,2,3, etc, as opposed to the uniform()
command, which may return values like 1.5 or 2.5. Since there will never be a
customer that needs 1.5 copies made, we use the duniform() command.

Note that by adding the "nrofcopies” label in the Flowitem Bin, every flowitem that is
created from that flowitem class will have that "nrofcopies” label on it. Even package
customers will have that label, but our logic will simply not look at the label if itis a
package customer.

Now that we have set up our label and setits initial value, we can define logic to
make decisions based on the value of that label in the model. For a copy customer,
for example, we can change the service time based on the number of copies that the
customer needs. For each copy customer, the service time can be a base of 5
minutes as before, plus an additional 5 seconds for each copy that needs to be made.
To make this change, you would again go to the Processor's Process time field and
change it to the following:

if(getitemtype(item)==1) return 3;
else return 5 + (getlabelnum(item, "nrofcopies")*(5.0/60.0));

As before we use an if statement to give itemtype 1 (package customers) a
service time of 3 minutes. In the else portion (copy customers), though, we
return the expression: 5 + (getlabelnum(item, "nrofcopies")*(5.0/60.0)). This is
the base service time of 5 minutes plus the number of copies that the customer
needs (getlabelnum(item, "nrofcopies™)) times five seconds (5.0/60.0).
Remember that we have defined our model in minutes, so if one Flexsim time
unit is equal to one minute, then five seconds is equal to 5/60 minutes or time
units.

Note on the division operator: In the above example | use the expression
5.0/60.0 instead of 5/60. It is important to make this distinction because C++
sees the two division expressions differently. With 5/60, C++ sees this as the
integer 5 divided by the integer 60. Thus, an integer divided by an integer must
also be an integer, or 0. With 5.0/60.0, however, C++ sees it as the division of
two floating point numbers, and thus the result is a fraction between 0 and 1.
On the other hand, flexscript, which is not strongly typed like C++, actually
interprets the expression 5/60 as the division of 2 floating point numbers,
meaning you would be fine using 5/60 in flexscript. However, in the few
situations such as this where flexscript's implementation deviates from the C++
implementation, we encourage you to write code that is cross-compatible with
flexscript and C++, and thus the correct expression would be 5.0/60.0. For
more information on integer vs. floating point division, refer to the topic on
writing logic in Flexsim.

So again, just as with the itemtype value, we can use labels to store data on

flowitems (or objects), and then we can access that data to make decisions in the
model.
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ltem and Current
The terms item and current are two access variables that refer to objects in Flexsim.
When you edit the code of a given field you will always see at the top of the code one
or more "header” statements. These statements set up your access variables for you,
and usually will look something like the following:

treenode current = ownerobject(c);
treenode item = parnode(1);

In this example, the first statement is what we call a variable declaration. It
declares a variable called current. The variable type of current is a treenode.
This is a variable type that holds a reference to an object in Flexsim's tree
structure. | don't want to go into too much detail on this, so in a nutshell, all
data in Flexsim, including objects and flowitems, is stored as nodes in a tree
structure, and the treenode variable type is simply a reference to a node (or
object) in that tree structure. For more information on the tree structure, refer
to the topic on Flexsim's tree structure. The first statement's declaration also sets
the value of this variable named current to: ownerobject(c). Now, | also don't
want to go into too much detail on what the meaning of ownerobject(c) is
because that can be a complicated side-track. The essential thing here is that
you have a treenode variable (or object reference) called current, and you'll
just have to trust me when | tell you that current will always point to the
“current” object that you are editing the field for. If you go into a Source's
parameters window and edit the Source's exit trigger, then in that field, current
is a reference to that Source object. If, on the other hand, you go into a
Processor object's parameters window, and open the code for the Processor's
process time field, then within that field, current is a reference to that
Processor object.

The example code also has a second statement. The statement is another
declaration of a treenode variable, called item this time, that is given the value:
parnode(1). Again, in order not to get side-tracked, I'm not going to explain the
parnode command, but will just say that item will always refer to the flowitem
that is associated with a specific execution of that field or trigger. For example,
if you are implementing the exit trigger of a Source, then each time the exit
trigger is fired, item will refer to the flowitem that is exiting the Source at that
specific time. Note that the item reference will change each time the exit trigger
is executed because a new flowitem is exiting, whereas the current reference
will be the same each time because the Source object does not change.

So these header statements set up the access variables that can be used within the
code of the field. This is why in the previous examples | was able to use the word
item in writing the commands:

setitemtype(item, bernoulli(60,1,2));
or:

if(getitemtype(item)==2)...
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because | have a reference to the flowitem and the reference is named item.

Often the header statements mentioned above will vary depending on the type of
field you are writing code for. For example, the header statements of an exit trigger
should look like this:

treenode current = ownerobject(c);
treenode item = parnode(1);
int port = parval(2);

Here there is an additional variable declaration of an integer called port. In this case
port is the output port number through which item is exiting. A reset trigger's header
statements, on the other hand, will look like this:

treenode current = ownerobject(c);

Here there is only one variable declaration, namely current. There is no item
declaration. The reason for this is because the reset trigger, which is executed when
you press the model reset button, has no specific flowitem associated with its
execution.

This user manual documents each field and its access variables in the topics and
sub-topics of the pick list section.

So to review, within Flexsim's code fields you will often have access to variables
called current and item. current will always reference the object whose code you are
editing. item will always reference a flowitem that is associated with a specific
execution of the field, for example, the item that is exiting the Source. The access
variables will vary based on the type of field, but you can always find which variables
are available just by looking at the header statements at the top of your code, or by
referring to the user manual.

Note on specifying the correct object when accessing labelsor itemtype: It is
important to understand which object is holding a label or itemtype. For example, in
the example above we use the command getlabelnum(item, "nrofcopies™). We do not
use getlabelnum(current, "nrofcopies). The reason we use item and not current is
because the label is stored on the flowitem itself, and not on the Flexsim object. If
you add a label to a flowitem in the flowitem bin, then item should be the reference
for the getlabelnum command. On the other hand, if you are using a label on the
object (you have added the label to the object through its properties window), then
current should be the reference in the getlabelnum command.

Return Values
In Flexsim there is a close interaction between the "under-the-hood" behavior of the
objects in your model and the logic that you implement on those objects through
code fields. Often the very reason that a code field is executed is because the
Flexsim object (Processor, Source, etc.) is requesting data from you the modeler as
to how it should operate. For example, the process time field of a Processor is
executed because the Processor needs to know from you what its process time
should be for a given flowitem. The way that you pass the correct information back to
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the Processor is through the return value of that field, or in other words, by executing
a return statement in your code. Let's refer back to the post office example
mentioned previously. In that example we implemented the process time code as:

if(getitemtype(item)==1) return 3;
else return 5 + (getlabelnum(item, "nrofcopies™)*(5.0/60.0));

The Processor will execute this field each time it receives a flowitem, just before it
starts the process time. By executing this process time field, it is essentially asking
you what the process time for that item should be. In this code we are using the
return statement to pass back to the Processor the appropriate process time for that
flowitem. Thus, the return statementis used to give back to an object the appropriate
data that it needs to operate as we want it to.

Many fields do not need a returned value. For example, in the post office model the
Source's exit trigger does not include a return statement. The reason for this is
because with an exit trigger, the Source object is not trying to get information back
from you, it is simply providing you with a spot where you can execute functionality
when a flowitem exits the Source.

This user manual documents each field's required return value in the sub-topics of
the pick lists section.

Template Code
In the code edit fields you may also find seemingly weird gray text strewn throughout
the code. For example, you might find the following piece of code:

double value = 10/

return value;

The gray text is what is called template code. It allows you to specify what will be

shown as fixed and/or editable text when the user presses the button. It makes
use of flexscript/c++'s comment syntax, so first let's give some background on
commenting.

In flexscript, you can "comment out" a section of text so that the flexscript parser
does not look at that text as part of the code. This allows you to add descriptive text
that explains what the code does. There are two ways to make comments. The first
is the one-line comment, and is done with two forward slashes: //. The example
below shows a one-line comment

/I This is my one-line comment, it ends at the end of this line
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A one-line comment extends to the end of that line of text. The other commentis a
multi-line comment. Here you signal the start of the comment with the text: /* and
signal the end of the multi-line command with the text: */ as shown below:

/*

this is my multi-line comment
it can span as many lines

as lwant it to

*/

Flexsim's template code mechanism uses commenting to specify template text.
Remember that template text (the text that you can edit in the template drop-down) is
split into fixed black text and editable blue text. In your code, to specify a section of
fixed black text, use a multi-ine comment but add an additional asterisk to the start
tag: /**. By adding this extra asterisk, it signals to Flexsim's template code
interpreter that this is a section of fixed black text that should show up when the user
looks at the template text. In the example above, the text: /**By Expression*/ makes
it so the text: By Expression will show up in black text in the template drop-down.
Now to specify the blue editable text. With blue editable text, you want the input from
the user to be part of the actual code. So to start blue text, you go into a multi-line
comment then immediately go out of the comment: /**/. You use the sametag to get
out of a section of blue text. Thus, in the code above, the value 10 is made available
for changing when the template text is shown:

double value = 10/+7/;

Because these are comments, the flexscript parser only sees: double value = 10; but
the advantage is that now you (or another modeler) can quickly change the 10 value

to something else just by pressing the button and editing the blue template text.

You may also notice that the comments will occasionally include a \n tag. This tag
specifies a new line to be made in the fixed black template text. You can also specify
a new line just by putting a new line in the comment, but often you will want your
template code to take up as little space as possible so that the code itself can be
viewed more easily.

139






Modeling Views

Orthographic/Perspective View Window

The orthographic and perspective view windows allow you to view and edit your
model in a 3d environment. The orthographic view uses orthographic parallel
projection, and is used in the design and building phase. The perspective window
uses perspective projection, giving the model a more 3D world feel. This is used
once you've built the model and want to show it off.
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X Orthographic View - 1 - model
Settings  Edit Selected Objects  Views

Moving Around in the View
To move around in the view, click-and-hold on the floor of the model, and drag the
mouse around in the view. This will translate the camera. To rotate the view, right
click-and-hold on the floor of the model and drag the mouse in different directions. To
zoom in and out, hold down both the right and left mouse buttons and move the
mouse up and down. You can also zoom in and out by scrolling the mouse wheel.
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If you are working in a perspective view, you can also do a mouse guided fly through
using the F7 key. Make sure the mouse is in the center of the window. Then press
the F7 key. Move the mouse up and down to fly forward and backward. Move the
mouse left and right to turn left and right. Once you are finished, click on the F7
button again to exit fly-through mode. It is often easier to navigate if the view is
configured as first person (from the settings window).

Moving Objects
To move an object in the X/Y plane, click-and-hold on the object and drag it to the
desired location. To move the object in the z direction, click on it and scroll the
mouse wheel. You can also hold both the left and right mouse buttons down on the
object and drag it up and down.

To rotate the object, select Edit Object Size/Rotation from the popup menu, then click
on one of the three axis arrows with the right mouse button and drag the mouse up
and down. To change the object's size, click on one of the three axis arrows with the
left mouse button and drag the mouse up and down.
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e 75 (Y
N

XIY{Z Rotation @

Connecting Objects
To connect two objects in the model, hold the ‘A" key down, click-and-hold on one
object, drag the mouse to the other object, and release the mouse button on that
object. The 'A’ connect method usually connections output ports to input ports, but
you can also use other key connections. These are described in detail in the
keyboard interaction section.

/. Orthographic View - 1 - model

Settings  Edit Selected Objects  Wiews

A

or other
key

)
ot
L B

Object: QueueS Position [-17.00, 13.00, 0.00] Rotation [0.00, 0,00, 0.00] Scale [2.50, 1.50, 1.10] ~

144



Modeling Views

Creating and Editing Selection Sets
You can create selection sets to have operations apply to a whole set of objects. To
add object to the set, hold the Shift or Ctrl key down and drag a box around the
objects that you want selected. Holding Shift down resets the selection set, while
holding Ctrl down adds the objects to the selection set. You can also hold Shift or
Ctrl down and click on objects, instead of dragging a box around them.

X Orthographic View - 1 - model
Settings  Edit Selected Objects  Wiews

Mo Object Selected

N
NN

Objects in the selection set are drawn with a red wire frame around them.
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Once you have created a selection set, moving, rotating and scaling one of the
objects will cause the other objects in the selection setto be moved, rotated or
scaled as well. You can also perform several operations on the selection set from the
Edit Selected Objects menu.

Toolbar
The orthographic/perspective window has a toolbar on the left of the window that can

4
be shown or hidden with the 4 and _I buttons.

e The View Settings toolbar lets you configure parameters for the view.
View Settings

v show Connections
™ Show Grid
[V Snap to Grid
I Show Mames
+| - | Connector Size: 0.00
+ | - | Mame Size: 2,00
+| - | Grid Size: 1.00
More Settings...

Click on the checkboxes to show/hide different items in the view. Press the + or -
boxes to increase or decrease sizes in the view. Click on More Settings... to open the
view settings window for more detail view settings.

e The Edit Selected Objects menu lets you perform many operations on the selected set
of objects.

e The Views menu allows you to store preset view positions so that you can quickly go
back to them when you need to.

146



Modeling Views

e The \iew also has a pop-up menu that appears when you right-click on an object in the
view.

Editing an Object's Parameters and Properties

To edit the parameters of an object, double click on the object or right click on it and
select "Parameters” from the pop-up menu. To edit the properties of the object, right-
click on it and select the "Properties” option from the pop-up menu.
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Planar View

The planar view is used to edit your model in a two dimensional view. It operates
much like the orthographic and perspective views, except that you can't rotate the
viewpoint. Also, instead of objects having their 3d shapes drawn, their 2D shapes are
drawn.

/A Planar View - 2 - model [Z]@@

Settings  Edit Selected Objects  Views

( Processorze \l

Duput! 0
Oldle: 0.0
SeProcessing) 0.0

Ouiput: 0

Queue2?

O curcontent: i Processor3i ™ Input: O
%%Blocked: 0.0 daxContent:
AvgStaytime: 0.0 Output: 0
%ide:; 0.0
SbProcessing: 0.0

b >

g Processor3s =

Ouput: O
Yoldle; 03

StRrocessing! 6.0
he >
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Tree Window

The tree window lets you navigate around in the Flexsim tree structure, view and/or
setting attributes on objects, writing code, and doing many other operations. To
move around in the window, clickthe mouse on a blank area of the tree view and
drag it around. You can also use the mouse wheel and page up/page down keys to
scrollup and down in the tree window. For more information, refer to the Flexsim Tree
Structure.

On the right is a normal tree window. On the left are several editing tools for
organizing the model tree.

N Tree Edit Window

Edt Highlighted Objpact B Rpreodel Object
Parsmeters |  Properties @iy Tooks

Rank ~[First| Rank v [Lest PoDef aukNetworkNaviObject
Set Rank [n ank -@Sou(ezs gn\'t
T ] ? M)euel‘é ject
_GetRank | | Ranked GpProcessee? Objext
Select Unselect gp,“mgg Object
Execute Node PpFrocessor2y Object
EdR Selacted Objects @ it Object
k& :J 2 Object
, o @ Qs Object
RO D o Transpoterts Object
Save Yo Fle Load Fie mewu %ﬂ(t

Duplicate Delete
Select Al | Desedect AN
Renare fHewtame
W Append Numbers| I j
Group

Rank ~ Rank v

Rank ist Rank Last
Tree Movement

Home Center
Tree ~ 175 Treey | v
Find

"‘I = | Name width

Find Objects

Modd
Library

Man

Yiew

Lisar Lidbvaries

Gx @

The tree window's tool panel provides several toolbars, including an Edit Highlighted
Object toolbar, an Edit Selected Objects toolbar, and a Find Objects toolbar.

Tree Movement - This panel allows you to move the tree's viewpoint around. Press
Home to go back to the top of the tree. Press Center to horizontally center the view.
Press Tree ™ or Tree v to page up or page down. Press ™ or vv to double page up or
double page down. Type a name or substring of a name in the edit and press Find to
find an object in the tree. Press + or - to increase or decrease the width of names in
the tree view.
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Views List - The views list at the bottom lets you quickly move between different
parts of the tree. By default you can view the model, library, main, view, and user

{
libraries trees. You can also add options to this list. The _@} button adds the tree's
highlighted object to the list of views, and makes that object the new root of the tree

view. The _'@J adds that the tree's highlighted object to the list of views and
repositions the tree to be looking at that object whenever the option is selected. The

root of the tree remains the same, but the tree "zooms in" on that object. The ﬁJ
button removes and option from the list.
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Library Icon Grid

The library icon grid lets you drag objects into your model from Flexsim's standard
library set, or from custom-made libraries. Click and hold on the object you would like
to add to your model, drag it over an ortho, perspective, or planar view, and release
the mouse button at the location you would like to drop the object into the model. At
the top of the window you can select objects from one of three different categories:
Standard Objects, which are the most used objects in the library, Fixed Resources,
and Mobile Resources. If you have loaded additional libraries, these libraries will also
be displayed as options in the drop-down list.

, Library D@

File Edit
|Standard Objects _V_l
® o
Source QiJeue
Processor SIII
Separator
Corliveyor Rack
e ¢ .
X! \

Dispatcher Opetator

MetworkMode

g

yisualTool ecorder

Custom User Libraries
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Flexsim lets you create and configure special libraries in addition to the standard
library set. These are often referred to as user libraries. You can create custom
defined functionality on objects, and then add those objects to a library for use in
other parts of your model or in other models. You can save these libraries and then
load them into other projects later on. You can also define a set of objects in the
library to be automatically installed to your model when a new model is created or

when you load the library.
X Library [2)E)X)

File Edit

|UserL|brary 1

zz

Machinel Machine2

7

BatchQueue 1

File Menu

.9 Library Q@
File EdiF
| =

Mew Library
Load Library...
Save As ..,

Close Library
Close All Libraries

New Library - This option creates a new library and adds it to the list of currently
open libraries.

Load Library - This option loads a saved library, adding it to the list of currently open
libraries. If the library contains components for automatic install, a message will

appear asking you if you want to install these components. Press OK to install these
components. This is explained in further detail below.

Save As... - This option saves the currently selected library to file.

Close Library - This options removes the currently selected library from the list of
libraries.

Close All Libraries - This options removes all custom user libraries.
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Edit Menu
The edit menu lets you change currently loaded libraries.

A Library E]@

User  Rename Library

' Yiew/Edit Library Install Components
'_"'_."'_‘"—-"?’—"l”

Rename Library - This option lets you rename the currently selected library.

View/Edit Library Install Components - This option opens a tree view, allowing you to
view and edit the folder containing objects that are automatically installed when the
library is loaded and when a new model is created. When adding an object to a
library, some types of objects will give you the option of adding it to the library either
as a drag-able icon or as a component for automatic install. If you choose to add it as
a component for automatic install, then instead of showing up in the library's icon grid,
it will be put in a special folder in the library. When the library is loaded, and when
you create a new model, Flexsim checks that folder and automatically drops the
objects in that folder into the model. Objects that you might want automatically
installed to the model are things like GUIs, Global Tables and flowitems.

Adding objects to a custom library
There are several types of objects that you can add to a user library. You will most
commonly add a standard object like a Processor or Queue whose parameters you
have moadified to fit a custom modeling situation. You could also start from scratch
with a BasicFR or BasicTE object, implement your custom behavior, and then add it to
a library. Another possibility is to use a VisualTool as a container of a sub-model,
and add the whole sub-model to the library. To add these types of objects to a user
library, right click on the object in an orthographic or perspective view and select the
Add to User Library option.
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Explore Tree
Explore Structure
Yiew Contents in Ortho

Set as Selected Object so()
Set as Selected View

Add to User Library

Capture Screen p
Reset Object
Reset View

Parameters
Properties

This will add the object to the currently selected library. If there are no custom
libraries loaded, then a new library will be created, and the object will be added to
that new library.

You can also add GUIs, Global Tables, flowitems, and user commands to a custom
library. You can access this capability from the windows in which you edit these
respective objects. The figure below shows a menu option in the GUI editor to add
the GUI to a library.

.9 MAIN:/project/modelfTools/GUIs/GUI 1 As Dialog
GUI Options

Redirect Selected Objects to This GUI ‘ T =
IabI
Copy this GUI into Selected Objects IAJ

&dd this GUI to the Current User Library  »
Make this GUI the Model Control GUI
Default GUIs 'j! I e =

A_adir | cevink | avounhose | o
As Component for Automic Install

As Draggable Icon

The figure below shows the advanced page of a Global Table. The two buttons at the
bottom allow you to add the table to a user library.
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& Table Configurator B@@

Import Table Data I Use Row Headers

Export Table Data ™ Use Column Headers

Colurnn Width: isa.oo Reset Width |
Row Height: |18.00 Reset Height |

‘Row Data Types

Row Mumber: 1.00
Data Type: lNumber Data vl Assign |

Column Data Types:

Column Mumber: 1.00

Data Type: lNumber Data 'I Assign |

Add Table to MTEL |

_@_] Apply ] oK l Cancel ‘

Note on adding an object to a library: When an object is added to a library, a copy of
the object is created and put in the library. This means that once it is added in the
library it has no more linkage to the original object. It is a copy and can be changed
on its own, separate from the original object.

Once you have added objects to the library, you can edit or remove these objects by
right-clicking on them in the library window. The following menu will appear.

A Library Q@

File Edit
IUserLibrary 1 l.'
E>:|:|b:«,'e Object Tree k
Explore Library Tree

Sou
Remove Object From Library

Parameters
Properties
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Explore Object Tree - This option lets you explore the object in a tree window.

Explore Library Tree - This option lets you explore the whole user library in a tree
window.

Remove Object From Library - This option removes the object from the user library.
Parameters - This option opens the parameters window of the object.

Properties - This option opens the properties window of the object.
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Keyboard Interaction

%

When you are working in an orthographic or perspective view, you will use several
keys on the keyboard to build, customize, and get information from the model. The
figure below shows the keyboard layout. Keys that are highlighted in yellow have
meaning when interacting with Flexsim.

Backspace
e [ . " | |
CapsLock\A ‘S ‘D |F |G |H |‘J ||/< |L | | Enter

?
Shift

At Cirl

o [ at [

Note on key presses: The ortho or perspective view must be the active window in
order for key presses to work properly. You should first activate the window by
clicking on the title bar before doing any key presses. Otherwise, the key presses will
not work until the second time you try them.

J: context sensitive connect

The A key is used to connect two objects depending on the type of objects. Hold
down the A key, click on one object, holding the mouse button down, and drag to
another object, releasing the mouse button on that object. Usually this connects the
output ports of one object to the input ports of another object. For NetworkNodes,
however, the A key connects a NetworkNode to TaskExecuters as travelers, to
FixedResources as travel gateways, and to other NetworkNodes as travel paths. You
can also use the J key if you are left handed. If you connect two objects with the A
key, and don't see any changes, first make sure the view settings do not hide
connections. If still no change is apparent, then those objects are probably not
supposed to be connected with the A key.

U: context sensitive disconnect

The Q key is used to disconnect two objects depending on the type of objects. Hold
down the Q key, click on one object, holding the mouse button down, and drag to
another object, releasing the mouse button on that object. Usually this disconnects
the output ports of one object from the input ports of another object. For
NetworkNodes, however, the Q key disconnects a NetworkNode from TaskExecuters
as travelers, from FixedResources as travel gateways, and sets one-way of a travel
path connection to "no connection” (red). You can also use the U key if you are left
handed.

K: central port connect
The S key is used to connect central ports of two objects. Central ports are used for
referencing purposes, using the centerobject() command. Hold down the S key, click
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on one object, holding the mouse button down, and drag to another object, releasing
the mouse button on that object. You can also use the K key if you are left handed.

W, I: central port disconnect
The W key is used to disconnect central ports of two objects. Hold down the W key,
click on one object, holding the mouse button down, and drag to another object,
releasing the mouse button on that object. You can also use the | key if you are left
handed.

D: context sensitive connect
The D key is a second key for context sensitive connecting. The NetworkNode and the
TrafficControl both implement this connection.

E: context sensitive disconnect
The E key is a second key for context sensitive disconnecting. The NetworkNode
implements this connection.

X: context sensitive click/toggle
The X key is used to change an object or view information on the object, dependent
on the type of object. Hold the X key down, and click on the object. The NetworkNode
will toggle the whole network through different viewing modes. The X key also
creates new spline points on a network path. Racks will also toggle through different
viewing modes. A conweyor will reposition downstream conveyors to be flush with
conveyor end points.

B: context sensitive click/toggle
The B key is an additional key used to change an object or view information on the
object, dependent on the type of object. Hold the B key down, and click on the object.
The NetworkNode will toggle the whole network through different viewing modes. The
TrafficControl also uses the B key.

V: view input/output port connections
The V key is used to view an object's input/output port connections. Hold the V key
down, and click on an object, holding both the V key and the mouse button down. If

the mouse button is released first, then the information will disappear, but if the V key
is released first, the information will persist.

C: view central port connections
The C key is used to view an object's central port connections. Hold the C key down,
and click on an object, holding both the V key and the mouse button down. If the
mouse button is released first, then the information will disappear, but if the C key is
released first, the information will persist.

F: create library objects
The F key is used to quickly create library objects. Select an object in the library icon
grid by clicking on it. Then click in the ortho/perspective view, and press and hold the
F key down. Then clickin the ortho view in the location you would like to create the
object. The object will be created at that position.
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R: create and connect library objects

The R key is like the F key, except it also connects consecutively created objects
with an A connection.

G: fast properties switching
The G key lets you switch the focus of a parameters or properties window to different
objects in the model. The ortho view remembers the last parameters/properties
window that was opened. If you clickin the ortho view to activate it, then hold the G
key down and click on an object, the last opened properties window will update its
focus to the new object.
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Menus and Settings

View Window Settings for Ortho/Perspective View

X View Window Settings

General l Other ]

IV Show Connections  Connector size:  [p.0p

Connector color: - I

V' Show Grid Grid size: 1.00
I Snap to Grid Grid Fog: 0.00

Grid line width: 0.00

Grid line color: I ._J

¥ Show Mames Hame size: 2.00

Marme style: IBelow v |
Background color: [ _J

@] Save As Defaultl Apply | QK | Cancel |

This dialog box can be opened by selecting the Settings | More Settings... menu
option on the Ortho or Presp view windows. It lets you configure the orthographic or
perspective view's visual display settings. These settings apply only to the window
that opened the dialog. They will not change any other views.

General
These parameters affect the general appearance of the view window.

Connections
Show Connections - If this box is checked, the ports and port connection lines will be
displayed in the view window. Hiding these connections often makes it easier to see
what is happening in the model. If a model is slowing down, often un-checking this
box will help speed it up.

Connector Size - This number sets how large the port connectors are on the object.

Connector Color - This value sets the color of the connector lines in the view.

Grid
Show Grid - If this box is checked, the grid will be drawn in the view window.
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Snap to Grid - If this box is checked, objects will automatically move to the nearest
grid line when they are moved in the model. This is useful for placing objects in
precise locations. Resizing of objects will also snap to the grid if this is checked.

Grid Size - This value sets how far apart the lines on the grid are in the view window.
If this number is too small, the lines will be too close together and may slow down the
model on some computers.

Grid Fog - This value lets you have the view's grid fade into the background color as
it gets further from the viewpoint. Usually this is only useful on a perspective view.
Set the value between 0 and 1, 0 meaning no fade, 1 meaning full fade.

Grid Line Width - This value sets the width of the view's grid lines.
Grid Line Color - This value sets the color of the grid lines.

Names
Show Names - If this box is checked, the names and basic statistics of the objects will
be drawn in the view window. Showing names can make it easier to see what is
happening in the model as it runs, but can also decrease the view's refresh rate for
large models.

Name Size - This number defines how large the name of the object will be drawn in
this view window. The basic statistics that are drawn beneath each object will also be
affected the same amount.

Name Style - This pull-down list lets you choose where the name of the object will be
drawn. Choose either below the object or in the center of the object.

Background Color

Background Color - This option lets you select the color of the view window’s
background from a standard Windows color-choosing dialog box.

Other Settings
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A View Window Settings

General Other I

MNear Clipping Plane: | 400,000
Far Clipping Plane: I 400,000
Yiew Fog: 0.000

¥V show 3D shapes | First Person [ Ignore Objects

|~ Show Bases [ Sync Update

Light Sources
!Light Source 1! __v_l Edit l Add | Delete l
@l Save As Default Apply I QK I Cancel I

Near Clipping Plane - This value sets the value for the nearest objects that will be
drawn.

Far Clipping Plane - This value sets the value for the farthest objects that will be
drawn.

View Fog - This value sets the view's fog value. View fog causes objects that are far
away from the camera position to fade into the background color. Set the value
between 0 and 1, 0 meaning no fog, and 1 meaning complete fog. This is usually
only applicable to a perspective window.

Show 3D Shapes - If this box is checked, the 3d shapes (.3ds files or .wrl files) for all
the objects in the model will be drawn in the view window. Some objects do not have
3d files associated with them, they are generally drawn directly with OpenGL. These
objects will not be affected by this box.

Show Bases - If this box is checked, the 2D bases of the objects will be shownin the
view window. Hiding bases generally makes the 3D views look better.

First Person - If this box is checked, the view window’s mouse controls will be in first
person mode. This means that the view will rotate around the user’s view point, and
not around a point in the middle of the screen. This mode is most useful when
navigating in fly-through mode.

Sync Update - If this box is checked, all open view windows will be updated at the
sametime. If it is not checked, some windows may not be updated until an action is
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completed in a different window. Checking this box may cause the program to run a
little slower.

Ignore Objects - If this box is checked, the user will not be able to click on any
objects in the view window. This is useful for navigating around a model that is
completed, as the user will not be able to accidentally move any objects.

Light Sources
These controls allow a user to add, edit and create light sources for the view window

Light Sources - The pull-down list contains all of the light sources that are currently in
the view window.

Edit - This button opens the Light Source Editor dialog box for the light currently
showing the pull-down list.

Add - This button will create a new light source in the view window.

Delete - This button will delete from the view window the light source currently
showing in the pull-down list. There must always be at least one light source in the
model.

Save As Default Button
The "Save as Default" button lets you save this view and its configuration as the
default ortho/perspective view to be opened when you press the Ortho or Persp
button on Flexsim's main toolbar. Note that this only applies to the current model you
are working on. If you create a new model, default settings will revert back to the
original.
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View Window Settings for Planar View

View Window Settings
Appearance
Grid size: | 4 0n Connector size: 0.00
Connector style: |Sides vl
Name size: 1.50
Name style: ICenter vl
Settings-
IV Show Grid [ Hide Connections | lgnore Objects
v Snap to Grid [ Hide Names
[7 SyncUpdate [~ Hide Bases
Apply OK Cancel

This dialog box can be opened by selecting the Settings menu option on the Planar
view window. These settings apply only to the window that opened the dialog. They
will not change any other views.

Appearance
These parameters affect the appearance of the view window.

Grid Size - This value sets how far apart the lines on the grid are in the view window.
If this number is too small, the lines will be too close together and may slow down the
model on some computers.

Connector Size - This number sets how large the port connectors are on the object.
Connector Style - This pull-down list allows the user to set whether the add/delete
port buttons will all be drawn above the object, or is they will be drawn on different
sides of the object.

Name Size - This number defines how large the name of the object will be drawn in
this view window. The basic statistics that are drawn beneath each object will also be
affected the same amount.

Name Style - This pull-down list allows the user to choose where the name of the
object will be drawn. Choose either below the object or in the center of the object.
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Settings
These parameters affect various visual settings of the view window.

Show Grid - If this box is checked, the grid will be drawn in the view window.

Snap to Grid - If this box is checked, objects will automatically move to the nearest
grid line when they are moved in the model. This is useful for placing objects in
precise locations. Resizing of objects will also snap to the grid if this is checked.

Sync Update - If this box is checked, all open view windows will be updated at the
sametime. If it is not checked, some windows may not be updated until an action is
completed in a different window. Checking this box may cause the program to run a
little slower.

Hide Connections - If this box is checked, the ports and port connection lines will not
be displayed in the view window. This often makes it easier to see what is happening
in the model. If a model is slowing down, often checking this box will help speed it up.

Hide Names - If this box is checked, the names and basic statistics of the objects will
not be drawn in the view window. This object makes it easier to see what is
happening in the model as it runs.

Hide Bases - If this box is checked, the 2D bases of the objects will not be shownin
the view window. This generally makes the 3D views look better.

Ignore Objects - If this box is checked, the user will not be able to click on any

objects in the view window. This is useful for navigating around a model that is
completed, as the user will not be able to accidentally move any objects.
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Views Toolbar

The Views toolbar allows you to capture the view's current camera position and add
it to a list of views.

Views

| _v_l Set Mame

Capture I Delete

Press Capture to capture the current view. When a view position is captured it is
added to a list in the drop-down box. Select Delete, and the selected view will be
deleted. Type the name of the view and press Set Name to change the name of the
view.

Note: There are two globally saved lists of captured views in a given model, the

orthographic view list and the perspective view list. Hence all orthographic views will
have a different list than the perspective views.
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Edit Selected Objects Toolbar

The Edit Selected Objects Toolbar can be found in the toolbar of any view window
(Planar, Ortho, Perspective, or Tree). It offers several options that are performed on
the currently selected set of objects in that view window. To select a group of objects,
the shift or control key is held down while the user clicks on objects. Objects in the
selection set will have a red box drawn around them. The currently highlighted object
(the last object you clicked on) will have a yellow box drawn around it.

Edit Selected Objects
|Edit |
Move into Highlighted

Save ToFile|{ Load File
Duplicate Delete
Select all | Deselect All

Rename I[ Mew Name

v Append Numbersl—l_

Rank Groupi AIZ] vl!]
Move Around Axis Point

xfo  ¢fo  4Jno

ofw S]]

Move into highlighted object - This option moves the selected objects (the ones with

the red box) into the highlighted object (the one with the yellow box). This allows the
highlighted object to be used as a container.

Save to file - The selected objects will be saved to a file with a .t extension that can
later be reopened in Flexsim. This allows users to save and import parts of models
as needed.

Load from file - This object loads a .t file into the currently highlighted object. The
highlighted object then becomes a container for the imported objects.

Duplicate - This option creates an identical copy in the model of the selection set. All
port connections are kept intact.

Delete - This option deletes the selected objects.
Select All - This option adds all objects in the model to the selection set.
Deselect All - This option takes all objects in the model out of the selection set.

Rename - Enter a name and a starting number and press the rename button to
rename all selected objects with appended ascending numbers.
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Rank - This series of buttons lets you group the objects together in the tree, as well
as move them up and down.

Move Around Axis Point - This set of controls lets you manipulate the locations and
rotations of the selected object set. All operations are done around an axis location in
the model. You can either enter this in, or highlight an object in the model and click
the "< HO" button to get that object's location. Enter an angle of rotation in degrees

and press the _] button to rotate the selected set around the axis point. Click the

_] buttons to flip the selected objects over the axis point either vertically or
honzontally, respectively.

Copy from Highlighted - These options copy information from the highlighted object
(the one with the yellow box) to all of the objects in the selection set (the ones with

the red box). If C++ functions are copied (such as variables), the model will need to
be recompiled before running it again.

Edit Selected Objects
lCopy from Highlighted _:_]
all Variables [

Variable " Variable Name

All Labels [

Label H Label Name

Location X|1Y¥|2
Size S¥|S¥ |52
Rotation ] RX|RY|RZ

Yisuals and Shape Factors

The following data can be copied:

e Single variable or label. Type in the name of the variable or label to be copies and
press the "Variable" or "Label" button.

e All variables, including all C++ functions (such as triggers).
o All labels

e Spatial values. These buttons allow you to copy spatial values from the highlighted
object. You can copy the whole x/y/z size/location/rotation with one operation, or
copy individual x,y, or z attributes.

e Visuals and Shape factors. This allows you to copy shape factors from the
highlighted object in the same manner you can copy spatial values. It also copies
visual information such as 3D shapes, 2D shapes and color.
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Switches - These options allow you to turn on and off various settings on the
selected objects. For all of the objects in the selection set, the chosen setting will be
reversed (toggled). That is, if it was on it will be turned off, and if it is off it will be
turned on.

Edit Selected Objects
Switches vl
Toggle Show MNames

Togagle Ports

Toggle 3D Shapes
Togale 2D Shap
Toggle Content Display

Togagle Stats {History)

Toggle Protect Object

The available settings to toggle are:

Display the objects’ names and labels.
Display the objects’ ports and port connections.

Display the objects’ 3D shapes. Note that objects drawn with OpenGL will not be
hidden.

Display the objects’ 2D shapes (bases).

Display the content of the objects. If this is off, objects inside the main object will
not be seen.

Activate stats collection for the objects.

Protect the objects. This locks the objects' location, size and rotation.

Connections - This sub-menu allows you to make drag connections between the
highlighted object and the selection set.
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Edit Selected Objects
Connections _v_l
A to HO Qo HO
A from HO | Q from HO
S with HO | W with HO

Duplicate HO's Inputs

Duplicate HO's Centers

Duplicate HO's Outputs

Add HO's Inputs
Add HO's Centers
Add HO's Qutputs

A connect to highlighted object - this option makes an 'A' drag connection from all
objects in the selection set to the highlighted object.

A connect from highlighted object - this option makes an 'A' drag connection from
the highlighted object to all objects in the selection set.

S connect with highlighted object - this option makes an 'S’ drag connection from
all objects in the selection set to the highlighted object.

Q disconnect from highlighted object - this option makes a 'Q drag connection from
the highlighted object to all objects in the selection set.

Q disconnect to highlighted object - this option makes a 'Q' drag connection from
all objects in the selection set to the highlighted object.

W connect with highlighted object - this option makes a ‘W' drag connection from
the highlighted object to all objects in the selection set.

Copy highlighted object's connections - this option creates copies the highlighted
object's input port, output port, and central port connections to all objects in the
selection set.
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Ortho/Perspective Popup Menu

! _.i!E Explore Tree

Explore Structure
View Contents in Ortho

Reset Object
Edit Object Size/Ratation
Set Object Reset Position

Set as sof)
Set as sv()

Add to User Library

Capture Screen p
Reset View

Parameters
Properties

Explore Tree - This option brings up a tree window that explores the object as a tree.
If no object is selected, tree window will appear exploring the model.

Explore Structure - This options brings up a tree window exploring the tree structure
of the orthographic window itself.

Reset Object - This resets the x/y/z rotation and the z location of the object to 0.

Edit Object Size/Rotation - This shows the object's x/y/z axes. Click and drag on of
the axes to change size. Right-click and drag to change rotation.

Set Object Reset Position - This saves the object's current position so that on every
reset, the object will go back to that position.

View Contents in Ortho - This option brings up a new orthographic window that
shows the contents of the object selected. Usually you will only do this for a
VisualTool object that acts as a container of other objects. If no object is selected,
then a new orthographic model view will open.

Set as Selected Object so() - This object designates the object as so(). You will
usually use this option for writing code in the script window.

Set as Selected View sv() - This selects the ortho window as the selected view. You
will usually use this option for writing code in the script window.

Add to User Library - This option adds the selected object to the currently active user
library.
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Capture Screen - This option captures the current screen, saving it as a bitmap file in
the prints folder of flexsim. This can also be done by selecting on the active view and
pressing the 'P' key.

Reset View - This returns the camera position of the view to its initial position.
Parameters - This option opens the object's parameters window.

Properties - This option opens the object's properties window.
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Light Source Editor

B Light Source Editor Q@
X Position: IT Color: I __|

Y Position: |.41.00

[7 as pointsource
Z Paosition: | 1.00

Apply l oK I Cancel

X Position - This number is the position along the X axis of the model where this light
source is located. This number is relative to the position of each object.

Y Position - This number is the position along the Y axis of the model where this light
source is located. This number is relative to the position of each object.

Z Position - This number is the position along the Z axis of the model where this light
source is located. This number is relative to the position of each object.

Color - This allows the user to choose the color of the light from this light source from
a standard Windows color-choosing dialog box.

As point source - If this box is checked, the light generated by this light source
appears to be coming from a specific point, relative to the camera. If it is not checked,
the light appears to be coming from a given direction only.
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Model View Toolbars
Mode Toolbar

The mode toolbar lets you toggle between different modes in your ortho/perspective
view. You enter a mode by pressing the appropriate mode button, and then can exit
the mode either by right-clicking in the view, or by pressing a different mode button.

Mode
| Standard Editing Mode

Create Objects {(F)
Create and Connect Objects (R)
Fast Properties Switching {G)
Connect Objects (A)
Disconnect Objects {Q)
Connect Center Ports (S)

Disconnect Center Ports (W)
Extended Connect (D)
Extended Disconnect {E)

Standard Editing Mode - This mode is the standard mode for your view. Here you can
move objects around, size them, etc.

Create Objects - Once you are in this mode, you can simply click on an object in the
library, and then each time you click the mouse's left button in your ortho view, a new
instance of that object will be created. You can also enter or exit this mode by
pressing or releasing the F key.

Create and Connect Objects - This mode is similar to the previous mode, except that
when a new object is created, it will be connected with the previous object that was
created ('A). You can also enter or exit this mode by pressing or releasing the R key.

Fast Properties Switching - This mode allows you to quickly switch between the
Properties/Parameters of several objects without having to close and open new
windows. Once you are in this mode, open an object's Parameters or Properties
window, and then click on a different object in the model, and the window will update
to the new object's Parameters/Properties. You can also enter or exit this mode by
pressing or releasing the G key.

Note on Fast Properties Switching - When you switch between Parameters/Properties
of different objects, the previous Properties/Parameters are NOT inherently applied
before the switch, so if you are making changes, you will need to press the Apply
button to apply the changes.

Note on getting out of Fast Properties Switching - If you are in this mode, a right-click
will NOT get you out of the mode. Since you need a right-click to open a Properties
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window, exiting the mode with right-click is disabled. You will need to press another
mode button in order exit the mode.

Connecting/Disconnecting Objects - These modes allow you to connect and
disconnect objects without using the usual click-hold-drag-release method of
connecting. Just click on one object, then click on another object, and they will be
connected. There are modes for A,Q,S,W,D, and E connecting. You can also enter
or exit this mode by pressing or releasing the appropriate key.
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Travel Networks Toolbar

This toolbar lets you edit the default connecting settings for connecting Network
Nodes in your model.

Travel Networks
Default Connecting

lTwo Way _v_J
IPassing L!
IStraight L]
You can select default connecting as two way or one way, passing or nonpassing,

straight or curved. This affects what type of connection will be created when you do
an'A' drag connect between two network nodes.
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Model Layouts Toolbar

This toolbar lets you create and edit certain layouts for your model. For example, you
may want to save a layout that represents a left-to-right flow chart of the steps in
your model, where model flow proceeds always from left to right. Then you may want
to save another layout that represents an actual factory layout. This toolbar lets you
do that.

Model Layouts
v | Set Name

Add Layout | Delete Layout
Set

Press Add Layout or Delete Layout to add or delete a layout. By default, when you
add a layout, it will save the current layout of the model. Enter the name of the layout
and press Set Name to change the name of the layout. Press Setto save the layout
base on the current locations of objects in the model. Select a layout in the drop-
down box, and the model will immediately go to that layout.
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Edit Highlighted Object Toolbar

Edit Highlighted Object
Parameters | Properties

-~ I = v r b 4

SetRank | |Rank <

Select Unselect
Context Click AXJ v|c

This panel allows you to edit the object that is highlighted Highlighted objects have a
yellow box around them. .

Parameters/Properties - TO open the Parameters or Properties window for the object,
click on the Parameters or Properties button.

Ranking - Click on the two up arrows to either move the object one up in the tree or
to the front of the tree. Press one of the two down arrows to either move the object
one down in the tree, or move it to the end of the tree. Enter a rank number and
press Set Rank to set the rank of the object. Press Get Rank, and the object's rank
will be written to the text to the right of the button.

Select/Unselect - Press Select to add the object to the selection set. Press Unselect
to remove the object from the selection set.

Context Click - The last three buttons simulate clicking on the object while holding a
key down. Refer to keyboard interaction for more information.
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Find Objects Toolbar

This toolbar lets you quickly find objects in your model based on the type of object.

Find Objects
Category | Group

Fixed Resources v

Class

|al >
lModeI Li

[ Selected Level Only
Results

ISource2s
JQueue2a
[Processor2?
IProcessor2g
[Processorz9

Center in View l Refresh Lists

You can select the library category, or the class type, or a specific layer in the model
that you want to find the objects in. When you select an option from the drop-down,
the list at the bottom will be re-populated. Selectand object and press Center in View
to go to that object in the Ortho/Perspective/Tree view.
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Groups Toolbar

The groups toolbar lets you create and edit different groups in your model.

Groups

[ Li Set Mame

Add Group l Delete Group
Set I Clear ] add
Select I Select Onily

Press Add Group or Delete Group to add or delete a group. Enter the name and
press Set Name to change the name of the group. Select object in the model using
the Ctrl or Shift lasso method, then press Set or Add to set or add those objects to
the group. Press Select to select the objects in the group. Press Select Only to select
the objects in the group and unselect all other objects in the model.
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File Menu

dit View Build Exec
Mew Model
Open Model. .. L

Save...
Save Model As...

State Files >
XML Files
Advanced Files »

Global Preferences
System »

Exit

New Model - This option clears the current model so that a new one can be created.
It does not affect the view layout or library. A warning will be displayed that if you
proceed you will lose all objects in your model.

Open Model... - This option allows the user to choose a Flexsim Model File (.fsm
extension) to edit. Any changes that have been made to the current model that have
not been saved will be lost.

Save... - This option saves the current Model File (.fsm extension). Any changes that
have been made to the current model will be saved.

Save Model As... - This option allows the user to save the model to a file. The file that
is created has the extension .fsm. The entire contents of the model tree will be saved.

State Files - This option allows the user to save the state (current model run) of the
model, or load a saved state model to continue the run. Saving state is helpful when
your model is in the middle of a simulation run and you want to save it in its current
state (all flowitems remain where they are and resources remain in their current state
of operation), and then later load the model's state and be able to continue running
the simulation from that point.
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MNew Model
Open Model. ..

Save...
Save Model As...

| XML Files Load State

Advanced Files

Global Preferences

System

Exit

»

Save State - This option saves the current state of the model.

Load State - This option loads and compiles a saved state model.

XML Files - This submenu allows you to open and save files in XML format instead of
the standard Flexsim binary format. You can open model, project, view layout, or
session files with this option.

Advanced Files - This option allows the user to load or save a View Layout, Project,
or Session (both view layout and project).

Mew Model
Cpen Model, .,

Save...
Save Model s, ..

State Files r
#ML Files

Global Preferences
Swskermn +

Exxit

Open View Lavaut, ..
Save View Layouk As, .,

Open project or session, ..,
Save Project As, ..
Save Session As...

Open View Layout - This option allows the user to choose a Flexsim View
Layout File (.fsv extension) to open. This will change the layout of the windows
in the program. It will not affect the model, or library.

Save View Layout - This option allows the user to save a Flexsim View Layout
File (.fsv extension). A view layout will save the view tree.

Open a project or session - This option allows the user to choose a Flexsim
Project or Session File (.fsp or .fss extension) to open. Whenever you open a
project or session, you will need to compile the entire session from the View
menu, instead of pressing the default Compile button. The default Compile
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button only compile code in the model, whereas the Compile Entire Session
option in View|System Maintenance will compile both the library and the model.

Save Project As... - This option allows the user to save a project file (.fsp). A
project file will save the main tree which includes the system, library, and
model..

Save Session As... - This option allows the user to choose a Flexsim Session

File (.fss extension) to save, or open. This will replace the current view layout,
model, library, and other global information. A session saves both the project
and the view into one file.

Global Preferences - This option brings up the preferences window, allowing you to set
preferences in Flexsim. You can also configure text highlighting properties here.

System - This option allows you to manually reload media, as well as disconnect any
DLLs that have be linked to DLL toggled nodes.

Exit - This option will close Flexsim without saving any files. If the user wishes to
save any changes, the appropriate file(s) should be saved before this option is
selected.
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Edit Menu

Lock Splines

Unlock Splines

Set Spline Tension

Resize and Rotate Objects

Set Number Precision

Find and Replace

Lock Splines - This option will lock splines for all network paths that are currently in
the model. Locking splines will considerably increase the run speed of a simulation,
but you will not be able to change the paths of the network. This will be reset to
unlocked whenever you compile the model.

Unlock Splines - This option will unlock the splines for network paths. Once the
spline is unlocked it can be edited graphically with the mouse.

Set Spline Tension - This option brings up a dialog box to set the tension of splines in
the model. This value should be between 0 and 1. A value of O will cause all splines
to be totally straight passing directly through the nodes, and a value of 1 maximizes
the curvature of the splines.

Resize and Rotate Objects - Check this option to have object axes shown in ortho and
perspective views for sizing and rotating.

Set Number Precision - This option brings up a dialog box to set the number precision.
This is the number of decimal points to be shown for numbers in the current Flexsim
session.

Find Replace - This option brings up the Find and Replace dialog.
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View Menu

Script Window

Qutput Console
System Console
Compiler Console

Library Icon Grid
Model Tree

Model View (Planar)

Madel View (Orthographic)
Madel View (Perspective)
Model Control GUI

Current Database Table

Trace Debugger 4

Scripting Window - This option opens the scripting window. The scripting window is an
interactive window to execute Flexscript commands manually.

Output Console - This option opens a window where output information is shown.
You can print your own information to the output console using the commands: pt(),
pr(), pd(), pf(), etc. For more information on these commands, refer to the command
summary.

System Console - This option opens a window where information about the status of
the program engine is printed. If this window is open, the model may move sluggishly
or slowly.

Compiler Console - This option opens a window where information is printed while
the model is compiled. This shows the status of each step of the compilation process.

Command Hints - This option opens the command hints window, which lists available
commands and the parameters that they require. It is not as detailed a list as the
Command Summary window, which is available through the toolbar.

Attribute Hints - This option opens the attribute hints window, which lists available
object attributes and a brief description of the meaning of each of them.

Completion Hints - This option opens a completion hints window that lists the possible
commands that a user could be typing. This list is updated as the user types.

Library Icon Grid - This option opens the Library Icon Grid with an icon grid of the
objects that can be dragged into the model.

Model Tree - This option opens a tree window that shows the model folder. This shows
all of the objects that are in the model. The tree can be manipulated from this view.
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Model View (Planar) - This option opens a planar model view that shows the model in a
two dimensions. Objects' 3D shapes are not drawn in this view. The view cannot be
rotated and objects are not shown as rotated. If the ortho and perspective views are
causing the model to run too slowly, this view may speed it up.

Model View (Orthographic) - This option opens a new orthographic view window of the
model.

Model View (Perspective) - This option opens a new perspective view of the model.

Current Database Table - This option brings up a window that shows the currently
active database table that was opened or queried with the dbopen(), dbchangetable(),
dbsqglguery() commands. Refer to the command summary for more information on
these commands.

Trace Debugger

This sub-menu contains the information to adjust trace settings, turn the trace on,
and open the trace console.

Settings... - This option brings up the Trace Debugger, allowing you to select event
types to be displayed in the trace window.

Trace On - This option toggles the trace on or off. Trace information is displayed in
the trace console. Also, if the trace is on, then the System Console will print more
detailed information for exceptions.

Trace Console - This option opens a window where information is printed about
events that occur on objects selected in the model. For the information to be
printed "Trace On" must be checked.
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Build Menu

File Edit Wiew wecube  Skatistics  Tools

D M C Build FlexScripk B
Clean FlexScripk

Compile Model
Compile Entire Session
Cpen Yisual Studio, .

Build Flexscript - Builds all flexscript code.
Clean Flexscript - Clears out all flexscript built code.
Compile Model - Compiles all c++ code in the model.

Compile Entire Session - Compiles all c++ code in the main tree. You will not need to
do this unless you are developing your own application with Flexsim.

Open Visual Studio... - Opens Microsoft Visual Studio.

Make all Code C++/Flexscript - There are two options to make all code either C++ or
Flexscript. We provide these options so that modelers can have both the ease of use
of Flexscript (code works immediately when editing in Flexscript, without having to
compile) as well as the run-speed of C++ (since it is compiled, it runs much faster
than Flexscript). While in the model building phase you can use Flexscript, so that
your code is interpreted immediately after you write it. Then, once your model is
ready to run, you can choose the Build|Make all code C++ option, compile, and run
to get the speed of C++.
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Execute Menu

File Edit “iew Build Mtatistics Tols

D Mew = Ope Set run speed E]E el
et stop time

Reset
Run
Pause
Skop
Skep

Setrun speed - This option brings up a dialog box that lets you set the run speed of
the model.

Set stop time - This option brings up a dialog box that lets you set the stop time of the
model. The model is stop with the very first event occurring after the designated time.

Reset Model - This option resets the current model file and prepares it to run. Same
as selecting the Run button on the simulation run panel.

Run Model - This option runs the current model file. Same as selecting the Run
button on the simulation run panel.

Pause Model - This option pause the current model. Same as selecting the Pause
button on the simulation run panel.

Stop Model - This option stops the current model. Same as selecting the Stop button
on the simulation run panel.

Step one event - This option runs the model to the next event. At the next event the
model will stop. Same as selecting the Step button on the simulation run panel.
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Stats Menu

File Edit “Wiew Buld Execute BEEWE{EN Tools Window Help

D New (= Opern = Object Graph Data Selected Objects On
Full History ©n Selected Objects OFf
Reparts and Statiskics v Hide Green Indicator Boxes

Experimenter. ..
Repeat Random Streams

OpkCuesk
ExpertFit

Object Graph Data - This option opens a submenu to turn on and off the real-time
content and staytime graph data collecting in Flexsim.

Selected Objects On - This option will turn on the local stats for all selected objects
(those currently indicated with a red bounding box).

Selected Objects Off - This option will turn off the local stats for all selected objects
(those currently indicated with a red bounding box).

Hide Green Indicator Boxes - If this option is checked, the green boxes that appear
around objects that are collecting statistics will be hidden.

Full History On - This option turns full history collection on or off. If on, Flexsim will
record into a database any product movement or state changes. This database can
then be exported to Flexsim's charting application for further analysis.

Standard Report - This option brings up a dialog box to create a standard output report.
Standard reports are exported in comma separated value (csv) file format, and will
automatically be opened and viewed in Microsoft Excel or whichever program on
your computer has been set as the default for opening csv files.

State Report - This option creates and opens a state report for all selected objects
Selected objects are objects that appear with a red box around. in the model. The
state report is exported in comma separated value (csv) file format, and will
automatically be opened and viewed in Microsoft Excel or whichever program on
your computer has been set as the default for opening csv files.

Model Documentation - This option opens the model documentation dialog and is
used to save information about your model to an external text file.

ExpertFit - This option will start the ExpertFit software developed by Averill Law &
Associates. A complete user manual is available online within the ExpertFit software.
ExpertFit is a program used to determine the best statistical probability distribution to
match your input data.

189



Flexsim User Guide

Experimenter - This option brings up the Simulation Experiment Control input window.
This is the same as pressing the Experimenter button on the lower right of the main
window. The Experimenter is used to perform multi-run multi-scenario analyses of
your model.

Repeat Random Streams - This option repeats the random streams every time you
reset and run the model. To make each run different unselect this option.

OptQuest - This option opens the Optimizer editor. The optimizer is used to find the
optimum values for a set of user-defined decision variables so as to either minimize
or maximize a user-defined objective function within the constraints defined by the
user. The OptQuest application developed by OptTeK Systems, Inc. is fully
integrated into Flexsim, but requires a special license sold as an add-on to the basic
Flexsim software license. Please contact Flexsim Software Products, Inc. for a
license.
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Tools Menu

File Edit View Build Execute Staistics mindnw Help

D Mew (=5 Cpen & save | Global Tables
Time Tables

nks

Iser Events

MTEF MTTR.

Wakch Lists

Graphical User Interfaces
Task Sequences

Flowitem Bin

Global Yariables
Presentation 4

v v v v v v v

Media Files
Model Startup Code
ser Commands

Exiel
Visio

Global Tables - This sub-menu provides functionality for adding, deleting and editing
Global Tables in your model.

Time Tables - This sub-menu provides functionality for adding, deleting and editing
Time Tables in your model.

User Events - This sub-menu provides functionality for adding, deleting and editing
User Events in your model.

MTBF MTTR - This sub-menu provides functionality for adding, deleting and editing
MTBF MTTR objects in your model.

Watch Lists - This sub-menu provides functionality for adding, deleting and editing
Watch Lists in your model.

Graphical User Interfaces - This sub-menu provides functionality for adding, deleting
and editing Graphical User Interfaces in your model.

Task Sequences - This sub-menu provides functionality for adding, deleting and
editing User Task Sequences in your model.

FlowItem Bin... - This option opens the Flowitem Bin that allows the user to edit the
master Flowltem list for the model. This is the same as pressing the Flowltem button
on the toolbar.

Global Variables -
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Presentation - The presentation menu provides options for creating a presentation
using Flexsim.

Sky Box - This option adds a Sky Box to the model and opens the Sky Box
editor. Sky boxes look best in the perspective window.

AVI Maker - This option opens the AVI Maker.

Presentation Builder - This option opens a special perspective view called the
Presentation Builder that allows you to develop fly through presentations.

Excel... - This option opens the Excel Interface window that allows the user to define
the parameters for Excel imports and exports. This option is the same as pressing
the Excel button on the toolbar.

Visio... - This option opens the Visio Import window.
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Window Menu

File Edt View Execute Stats Tools Presenkation Help

D New @ Open g Save g compile Cascade o
Close All

Orthographic Model Yiew - |
Library

Cascade - This option will cascade the open windows for easy selection.

Close All - This option closes all of the active windows in Flexsim. This can be useful
when a user has opened more windows than they can effectively work in.

Other options - The other options are the windows that are currently open in Flexsim.

When a user selects one of these options, that window is brought to the front of the
screen and is made the active window.
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Help Menu

Presentation \Window %
Excel g Gefting Started

Users Manual
Command Summary

o

i

Flexsim Web Site
Flexsim User Community

About Flexsim...

Getting Started - This option opens the Flexsim Getting Started help section.
Users Manual - This option opens the Flexsim User Manual.

Command Summary - This option opens the command summatry.

Flexsim Web Site - This option opens the Flexsim web site in a web browser.

Flexsim User Community - This option opens the Flexsim User Community web site
in a web browser.

About Flexsim... - This opens a splash screen giving you information about Flexsim.
It displays the version of Flexsim currently running, the user that this copy of Flexsim
is registered to, graphics card info, and contact information.
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Flexsim Simulation Software

Copyright © 2001-2004 Flexsim Software Products, Inc. Orem, Utah
All Rights Reserved

Licensed to: Development User

User: AnthonyJohnson, Computer: ANTHONY

OpenGL: GeForce FX 5700 Ultrs/AGP/SSESDNOW!, NYVIDIA Corporation, 1.4.1
Engine Yersion: 3.0, 0.062 Built on 17-Dec-04

Library Yersion: 3.0_prerelease 7-Jan-2004 15:24

GUI Yersion: 3.0_prerelease 07-Jan-2004 15:24

Cortact: support@flexsim.com, Tel: 801-224-6914
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Flexsim Toolbar

[2) e @ Coen = [ (] Wrocke:  roades  [Ocommads Twes Y4 ot ™ rero Bow B ot

DNeW: This button closes the current model and allows you to begin building a new
one. This button does not change the current project or view layout. If you wish to
use a different project, use the &ldquo;Open project or session” option in the main
menu. To use a different view layout, use the &ldquo;Open View Layout&rdquo;
option.

ﬁOpen: This button allows you to open a previously saved model (.fsm file). The
model that is currently open in Flexsim will be discarded and the one you choose will
be loaded. This option will not change the current project or view layout. If the you
wish to open a different project, use the &ldquo;Open project or session" option in
the main menu. To open a different view layout, use the &ldquo;Open View
Layout&rdquo; option.

ESave: This button allows you to save the current model. A dialog box appears
confirming the current file that is being edited.

Excel: This button opens the excel interface dialog box.

=8

-a Flowitems: This button opens the Flow Item Bin editor. In this window, the user can
edit the types of flowitems currently available in the Flowitem Bin. Attributes of the
flowitems, such as size or shape, can be changed. New flowitem classes can also be

created, and unused ones can be deleted.

ElHints: This button opens the command hints window that provides hints on
Flexscript/C++ commands.

T:gTree: Pressing this button opens a tree view of the model. This is useful to see all
of the objects that are currently in the model, even those that cannot be seenin the
ortho and perspective view windows. Objects&rsquo; attributes can also be edited
here; however it is recommended that object parameters always be changed through
the objects&rsquo; parameters dialog windows, and not through the tree. This button
should generally only be used by advanced users.

EEOrtho: This button opens an orthographic view window. In this type of window, the
objects do not appear smaller as they get farther from the user&rsquo;s viewpoint.
This view is often used to build the model initially, sothat all of the objects can easily
be placed in the correctlocations.

ﬁPersp: This button opens a perspective or virtual reality view window. In this type of
window, objects appear smaller as they get father from the user&rsquo;s viewpoint.
This view is most often used after the model has been laid out initially, so that the
user can see how the model would look in reality.
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Script: This button brings up a script editor. Here you can execute flexscript
commands to change or get information from your model.

B control: This button opens the model's control gui. This is a window that you can
create yourself to do operations that are specific to your model. You can create this
gui using Flexsim's GUI Builder.
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Simulation Run Panel

This panel is used to control a model&rsquo;s run. Most of the functions are
available through the Execute menu in the main menu. The panel is found at the
bottom of the main window in Flexsim.

|¢3J Reset ‘ » Run ‘ 1] Pause

@ st ‘ =] step ‘ g Compile

Simulation time § Real time = 5.00

Simulation Time: [0,00 — }

&7 Experimenter ‘

Simulation Time - This displays the current model time. This value does not have any
units attached to it and can be considered any unit of time (seconds, days, etc).

Simulation Time/Real Time - This slider defines the number of model time units that
Flexsim will try to calculate per second of real time. The actual result may fall short of
this value if the model requires too much processing at each event.

Buttons

Reset
L This option resets the model. The OnReset function is called for each
object in the model. This should always be selected before running a model.

3 Run
This option starts the model running. The model clock will continuously

advance until the model is stopped, or there are no more events that need to happen.

MThis options stops the model running without updating the states of the
objects in the model so that you can still query the length of time each object has
been in its current state. The model is not reset. It can be started again from the
exact point in time that it was stopped.

@ stor | I :

4lTh|s option stops the model while it is running. It also updates the states
of all objects in the model. The model is not reset. It can be started again from the
exact point in time that it was stopped.

I step - .
_] This option sets the model clockto the time of the next event that needs
to occur. That event then happens. This allows users to step through the execution
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of a model event by event. When many events are scheduled to occur at the same
time, there may be no visible changes in the model when this option is selected.

"@ Compile . . .
This option resets and compiles the model

&7 Experimenter

This button opens the Simulation Experiment Control dialog window.
The Experimenter is used to run multiple iterations of a model as a single scenario or
multiple scenarios as defined by the user.
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Attribute Hints

The attribute hints window shows the list of special Flexsim attributes and their

meaning. Click inside the window and type the name of the attribute you would like to
know about, and the window will scroll to that attribute.

Attribute Hints

soundinde:
spatialr
spatialty
spatialrz
spatials:x
spatialsy

spatialy
spatialz
skate_current
state_graph
stake_histo
skate_percent
state_profile
skate_since

Index binding for sound
abouk-x rakatian
abouk-y rokation
about-z rotation

x scaling

v scaling

z scaling
¥ co-ordinake

v co-ordinake

z co-ordinake

Current stake index

State hiskary conkainer

State history histogram container

Percentage cumulative stake durations container
Curnulative state durations conkainer

Time of lask skake update

Ed

[

14
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Command Hints

In this window you can get quick hints on commands and what parameters they take.
Click inside the window and type the name of the command you would like to know
about, and the window will scroll to that command. Also, if this window is open while
you are typing code in another window, it will automatically scrollto commands that
you are typing in your code window.

Command Hinkts X]
~

setcameravolume wig {obj view, numw, num b, num n, num F, num mag, num Foy, num op, num Fp)
setchecked wig {obj view, num value)

setcollisioncheck objects_data {obj taskexecuter, num checkstate[, num checkinterval])

setcolar objects_data {obj object, num red, num green, num blue)

setcurrent objects_functions {thing)

seteventtime exec_events {str Eventiame, num time, num timemode[172], num createevent[1/0])
sekframe objects_data {obj object, num Framenum}

sekitem objects_Functions (thing)

obij object, num value;

setibemtype objects data (obj object,
fobi object, skr/num label, num value)

setlabelnum obiects data

setlabelsty objects_data_string {obj object, strfnum label, str value)

setloc objects_data {obj object, num x, num v, num z)

setmessageloopsleep other {num inkerval, num sleeptime)

setname objects_data_string {obj object, str walue)

setnodename objects_data_string {obj/node object, str walug)

seknodenum objects_data {node thenode, num value) b
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Completion Hints

The completion hints window lets you get hints for commands while you are typing

code. As you type code in a script editor or in a code window, the completion hints
window will offer hints for the commands you type.

X Script

resumel

Result

Execute |

Completion Hints
resumeinput (obj object)
resumeobject {obj object)
resumeoutput (obj object)
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Find Replace

The find/replace dialog is used to search for and replace text or numbers in the
project. Type the text or number you want

X Find and Replace |: E' E|

Find what: | current Find

Replace with: | Replace

Starting Object: |M.ﬂ.IN:,|'|:|ru:|ject Browse: Mu:u:lel| Main | Yigw | Close |

{*" String Data " Mumber Data Mode Mames &I

Find what - Type here the text or number you would like to find, and then click the
Find button.

Replace with - Enter the text you want to replace, and then click the Replace button.

Starting Object - This is a path reference to a node from whichto start the search.
You can type the path in explicitly or browse for the node using one of the three
browse buttons on the right, which will bring up a tree browse dialog.

String Data/Number Data/Node Names - Select one of these radio buttons to select
which types of data to searchin the tree.

Output
Once you click on the Find or Replace button, the output console will appear,
reporting information on the locations of data that was found and/or replaced.

hg Output Console (cuticopyfselectall: ctrl+xfctrl+c/ctrl+a)

Searching For substring in data; current

1: MAIN: fprojectfexec)globals/cppfunctions/getstatenumi(fsnode object)
Found 1 occurrenceds) of "current”

Z: MAIN: fproject fexec)globalsfcppFunctions fgetstatestr{Fsnode™ object)
Found 1 occurrencels) of "current”

3 MAIN: fprojectfexecialobals/cppfunctions/listboxrefreshifsnode™ thecomba)
Found 1 accurrenceds) of "current” hd

4

|
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Preferences Window

The preferences dialog window specifies default user preferences for Flexsim. These
preferences are saved across several models. The dialog window is split into three
tabs.

Fonts and Colors

The Fonts and Colors tab specifies syntax highlighting and other settings used in
Flexsim's implementation of the Scintilla code editor. You can also specify settings
and colors for the template editor, as well as for unformatted text (which is used in
multi-line unformatted text controls like the user description portion of the Properties
window).

Fonts and Colors ]

Code Editor-
Default Text - co| T Bold T Italic Font Courier New, 9 _]
Keyword - Pt ? Bold rlt Italic Baciyoad I—' _]
Command - T Bold Italic
ot i 4.00

String Bl | eod o THb
Comment - wol T Bold T (Jtalic I~ Enable Folding
Template I cof [ Bold T elic IV show Line Numbers

- wo{ T Bold T Italic
plarkeex — IV Show Command Hints
Macro - R " Bold | Italic
Character - wof I Bold T Italic
Template Editor

Font arial, 11 -I Background l [ I

Fixed Text - ;I |7 Bold | Italic Editable Text - ;I vV Bold | Italic

Unformatted Text

Font Arial, 9 __l Background [_ _I
Text =4 __I 7 Bold [ Italic

Flexsim uses the Scintilla text editor. Information can be found at www, scintilla. org.
Copyright 1998-2003 by Meil Hodgson <neilh@scintilla.org>
all Rights Reserved

For more information on the Scintilla code editor, go to www.scintilla.org.
The Scintilla text editor is under copyright 1998-2003 by Neil Hodgson
<neilh@scintilla.org>. All Rights Reserved.

Font Style - This specifies the font and size of text. Click on the "..." button on the
right to selecta font and size.

Coloring - This panel shows the colors that are used when highlighting code. Click
on the button to the right of a color to change the color for a given code type.
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Highlighting - In this panel you can specify which types of code are highlighted and
which types are not highlighted.
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Sample Models

X Select Sample Model Q@

lObjects - Conveyor Layout _v_l

Load Sample Model I Yiew Model Description |

_@J Close I

The sample model dialog lets you load sample models as well as descriptions of the
models. Select one of the sample models from the list, and click on the Load Sample

Model button. Click on the View Model Description button to see a description of the
model.
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Reports and Statistics

The Reports and Statistics dialog box allows the modeler to create various reports
based on statistics gathered during a model run. These reports can include
information about flowitem throughput, staytime, state history and other data that the
modeler can select or customize. This dialog box also allows the modeler to create a
document containing the mostimportant details about objects in the model.

X Reports and Statistics

Full Report I Summary Report ] State Report l Model Documentation | Options |
The Summary and State reports can be customized by using the other tabs in this dialog box.

NOTE: Full History must be enabled to generate the Full Report.
From the main menu select Statistics | Full History On.

¥V Indude Summary Report

[V Indude State Report

Generate Report I

oK ]

Full Report Tab
The full report tab allows you to generate a full report of the model's run that will be
saved in a database and opened with Flexsim's charting and reporting application.
This database can only be generated if Full History was enabled while the model
was running. If it was not enabled, then you will be shown a message informing you
that no data was collected. To create the database and open it with the charting
application, press the Generate Report button. The classes that appear the full report
can be customized by using the Options tab.

Include Summary Report - If this is checked, the Summary Report will be included in
the database that is created. The charting application can only display the first 32
columns of the report. If you need to see more than that, generate the report using
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the Summary Report tab. The classes that appear the report can be customized by
using the Options tab. The attributes and other values that are displayed can be
changed by using the Summary Report tab.

Include State Report - If this is checked, the State Report will be included in the
database that is created. The charting application can only display the first 32
columns of the report. If you need to see more than that, generate the report using
the State Report tab. Generally you will want fewer states in the report. In that case,
you canremove or change them using the State Report tab.

Generate Report - Press this button to generate the report.

Summary Report Tab
The standard report tab allows you to create a report of your model. Flexsim reports
on a list of attributes that you define for the model. Once you have created the list of
attributes that you want to report, click on the Generate Report button. The report is
then created and exported to Microsoft Excel.

Summary Report l

Standard Attributes Attributes to Report
Current Content (stats_content) A stats_content
Minimum Content (stats_contentmin) stats_contentmin
Maximum Content (stats_contentmax) stats_contentmax
Average Content (stats_contentavag) stats_contentavg
Input (stats_input) stats_input
Output {stats_output) stats_output
Minimum Staytime (stats_staytimemin) stats_staytimemin
Maximum Staytime (stats_staytimemax) stats_staytimemax
Average Staytime (stats_staytimeavg) stats_staytimeavg
Current State (state_current) state_current
Time in Current State (state_since) 95 state_since

Idle Time (idle)

Processing Time {processing)
Blocked Time (blocked) <
Generating Time {generating)

Empty Time (empty)

Time Collecting {collecting)

Time Releasing (releasing)

Time Waiting for Operator {waiting_for...

Time Waiting for Transporter (waiting_...

Time Broken Down (breakdown) w

2 ¥

User Defined Attributes

_2]

Generate Report

Standard Attributes - This list lets you select standard attributes like content, staytime,

state variable, etc. Press the ﬁ] button at the top to add the selected attribute to
the list of attributes to report.
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User Defined Attributes - Here you can type in the name of a label or variable that

you want reported, then click the i] button at the bottom to add your own attributes
to the report list. For example, if one or more Queues have a label called
"lastreditem™ and you want a report of all such labels and their values, then type

"lastreditem™ in the field and press the i‘ button.

Attributes to Report - This is the list of attributes that will be reported. To remove an
item from the list, selectit and press the _== button.

Generate Report - Press this button to generate the report.

State Report Tab

The state report tab allows you to create a report of the time the objects in your
model spent in individual states. This can be reported either as an exact time or as a
percentage of the model run time. Once you have created the list of states that you
want to report, click on the Generate Report button. The report is then created and
exported to Microsoft Excel.

State Report l
IV Display values as percentages
Available States States to Report
ide N idle ~
processing ] processing i
busy busy
blocked blocked
generating generating
empty empty
collecting collecting
releasing releasing
waiting_for_operator pas l waiting_for_operator
waiting_for_transporter waiting_for_transporter
breakdown o breakdown
scheduled_down scheduled_down
conveying conveying
travel_empty << I travel_empty
travel_loaded travel_loaded
offset_travel_empty <<<| |offset_travel_empty
offset_travel_loaded offset_travel_loaded
loading loading
unloading unloading
down down
setup setup
utilize utilize
ful s ful ¥
Generate Report

Display values as percentages - If this box is checked the report will display the
percentage of the total run time that the objects spent in each state. If it is not

checked, the report will display the exact amount of time the objects spent in each

State.
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Available States - These are the states available in Flexsim that can be included in
the report. To place a state in the States to Report column, highlight the state you

are interested in and press the ZJ button. You can place all of the available states
in the States to Report column by pressing the ﬁj button.

States to Report - The time the objects spent in these states will be displayed in the
report. The time for all of these states will be reported for all objects, even if the
object was never in some of the states. To remove a state from this list, highlight it

and press the ﬁj button. To remove all of the states from this list press the ﬁ‘
button.

Generate Report - Press this button to generate the report.

Model Documentation Tab
The model documentation tab lets you create a (.txt) document that reports
information on your model. Check the appropriate boxes that you want to be
documented, and then click the Generate Report button to create the file.

Model Documentation l

Objects
{¢ Group by Object " Group by Category
|v Labels |v Spatial v Visuals I Flags
Jv Variables I” Superclasses |~ Connections |~ Verbose
Global
[v Global Tables [v Time Tables [v User Events
[~ MTBF MTTR [~ WatchList [~ Object Variables
[~ Import Media |v Startup Code [v Global C++ Code
[~ FlowItemBin v Experimenter [~ Excel Import and Export

Generate Report

Objects - These options allow the modeler to select which attributes of the model
objects should be included in the report. If "Group by Object" is selected, all of the
selected attributes for each object will be together in the final report. If "Group by
Category" is selected, then all of the values for each attribute will be together in the
report. If "Verbose" is selected, then any code fields (triggers, process time, etc) will
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be documented with the full text of the field. If "Verbose" is not checked, then only
the text that appears a template window will be recorded in the resulting document.

Global - These options allow the modeler to select which global objects and features
they would like included in the report.

Generate Report - Press this button to generate the report.

Options Tab
The options tab allows you to select the classes of objects that will be displayed in
the reports.

Options I
Select the dasses to include in the reports and documentation.

Available Classes Classes to Report

source PN Source

Queue Queue
Processor Processor
Sink Sink
Combiner Combiner
Separator Conveyor
MultiProcessor Rack
Conveyor Dispatcher
MergeSort = Operator
FlowNode Transporter
Rack
Reservoir
Dispatcher
Operator <<
Transporter

Elevator <4<
Robot

Crane

ASRSvehide

NetworkNode

TrafficControl

VisualTool

Recorder

BasicTE

BasicFR v

>>>

A [

Available Classes - These are all of the classes in Flexsim whose instances can be
included in reports. These are the classes that appear the Library Icon Grid. You can
add a class to the Classes to Report list by highlighting the class you are interested

in and pressing the ,ﬁ] button. You can add all of the classes to the Classes to

>>>I

Report list by pressing the button.

Classes to Report - All of the objects in the model that are instances of any of these
classes will be included in any reports that are generated. Any instances of classes
that are not in this list will not be included in reports. To remove a class from this list,

highlight the class you want to remove and press the ﬁl button. You can remove all
of the classes from the list by pressing the ===| putton.
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Trace Debugger

The trace debugger allows you to get information on when certain events happen,
and at what times. Enter the start and end times for tracing, and check the boxes for
events you want trace. OnTimerEvent happens when a created event of an object is
executed. OnReceive happens when an object receives a flowitem. OnSend
happens when an object sends a flowitem downstream. OnMessage happens when
a message is sentto an object.

A Trace Debugger Settings Q@

Trace Output Editor

Start Time ID'OU End Time | 100.00

-Events-
[ OnTimerEvent [~ Onsend
™ OnReceive [” OnMessage

Objects included in the trace event reporting must be
selected in red first,

—@J Apply QK Cancel

213



Flexsim User Guide

Tree Browse Dialog

This dialog allows you to browse for a node in the tree. The purpose of selecting a
node is dependent on the context of the situation. Sometimes you will use this
window to select a start node for a find/replace operation. Sometimes you will use this
window to select an experiment variable in the Experimenter.

Select the node you want by clicking on it in the tree view, then click on the Select
button. The window will then close and return to the original calling window.

X Select a node El@| PX|

=) amudel Object
[(=yTocls
N [object
efaultMetworkMavicobject
3NN2 Object
MNML : MAIM:jproject/modsl/NN1 Select | cancel |
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Database Table View

This table view is accessed from the View menu. It shows the currently active
database table. Database tables are opened using the dbopen() command. For more
information, refer to the command summary.

X Current Database Table

§ | Col2 | Col3 | Col4 | Cols | Colé IJ
! 1.00 2,00 3.00 4,00 5.00 6.00
‘ 0.00 9.00 8.00 7.00 6.00 5.00
‘ 12.00 23.00 34.00 45.00 56.00 67.00
0.00 0.00 0.00 0.00 0.00 0.00
—@' Refresh OK ]
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Table Editor

The table editor is used to edit a simple table in Flexsim.

/& Table Editor Q@

Mame: I?ylabeltable Rows: |3 Columns: ]5
| | | | |
5.000 2.000 4,000 0.000 9.000
9.000 9.000 0.000 5.000 6,000
1.000 9.000 2,000 0.000 0.000
_@_l Advanced I Apply | OK I Cancel |

Name - This is the table’s name. It should be memorable and describe the table’s
function. The commands to read and write to them access them by name.

Rows - This is the number of rows in the table. After changing it, press “Apply” to
update the table on-screen. Any new rows that were created can now be edited.

Columns - This is the number of columns in the table. After changing it, press “Apply”
to update the table on-screen. Any new columns that were created can now be
edited.

Advanced - This option brings up a table configurator window, allowing you to
customize the tables for specific uses.

Editing the Table
To edit a cell in the table, click on the cell and type the data in the cell. Press the
arrow keys to navigate between cells. Cells hold numbers by default, but can be set
to hold string data by right-clicking on the cell and selecting “Insert>Add String Data.”
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Object Parameters and Properties Windows

In Flexsim there are two types of windows for configuring object attributes. These
two windows are referred to as the Properties and Parameters windows.

Object Properties Window
The properties window allows you to configure attributes that are common across all
objects in the library. Hence the properties window looks the same for all objects.
Examples of attributes common to all objects are color, 3D shape, location, rotation,
size, labels, port connections, and statistics. Each properties window has four tab
pages in it. They are listed as follows.

General Properties Page
Visual Properties Page
Labels Property Page
Statistics Properties Page

To bring up an object's properties page, right click on the object and select the
"Properties” option from the pop-up menu.

Object Parameters Window
The parameters window allows you to configure attributes that are dependent on the
type of object you are editing. For example, a Queue has a maximum content
attribute, whereas a Combiner has a component list for receiving flowitems. The
parameters window of the Queue is therefore different from the parameters window
of the Combiner. However, there are often commonalities between parameters
windows. For example, both the Queue and the Combiner can have a send-to
strategy. Objects that have commonalities will usually contain portions of their
parameters windows that are the same so that you can more quickly learn how to
use these windows.

To bring up an object's properties page, double click on the object or right click on
the object and select the "Parameters” option from the pop-up menu.

Parameters windows are made up of a set of tab pages, depending on the object.
Many pages are shared by several objects. This reference provides documentation
for each parameters page, as well as links to each object that uses the page. The
parameters pages are listed as follows.

ASRSwehicle Page
BasicFR Advanced Page
BasicTE Page

Collision Page

Combiner Page
Conweyor Page
ConweyorLayout Page
Crane Page

Dispatcher Page
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Elevator Page
FixedResource Page

Flow Page

FlowNode Page

MergeSort Page
MultiProcessor Page
NetworkNode Connection Page
NetworkNode Main Page
Object Parameters and Properties Windows
Object Trigger Functions
Operators Page

Photo Eyes

Processor Page
ProcessTimes Page

Queue Page

Rack Page

Rack Size Table

Recorder Parameters Wizard
Resernvwoir Page

Robot Page

Separator Page

Source Page

TaskExecuter Page

Traffic Control Page
Transporter Page

VisualTool Page
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Parameters Pages

ASRSvehicle Tab Page

ASRSvehicle

Lift Speed: | 1000

Initial Lift Height: |7-000

Lift speed — This number is how fast the lift on the ASRSvehicle moves up and down.
Initial lift height — This number defines the reset z location of the ASRSvehicle's

platform. The platform returns to this height when the model resets. It also returns to
this height when it is not traveling the offset of a load/unload task.

This Page is Used By
ASRSwehicle
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BasicFR Advanced Page

BasicFR Advanced |

Transport Out Motify - Transport Out Complete
{(Original) transportoutnotifycomplete:  Execute standard transport out notify  complete _v_l il]

Transport In Motify - Transport In Complete : g
f(Original) transportinnotifycomplete: Execute standard transport in notify  complete fun _VJ All

Pick Offset - Place Offset: :
i(OriginaD pickplaceoffset: Execute standard pick place offset functionality. _'_I ._A_IJ

Stop Object - Resume Object
((Original) stopresume: Execute standard stop resume functionality L] AIJ

Advanced Functions

E(Original) advancedfunctions: Do Nothing L] _AH

Transport Out Notify - Transport Out Complete - This pick list is fired at two different
times. First is when the object is notified that a flowitem is going to exit the object
using a transport. This function is referred to as transport out notify. The second time
it is fired is when the transport has arrived, finished its load time, and is about to
move the flowitem out. This is called transport out complete. A variable is passed
into this function telling you which operation is applicable. In this field you can
manage things like the nroftransportsout variable, as well as how to screen further
output/input to the object.

Access variables for the transport out notify - transport out complete function
are as follows:

current: the current object

notifyoperation: this variable is 1 or 0. 1 means it is a transport out notify
operation, 0 means it is a transport out complete operation.

item: this is a reference to the item that is going to leave this object

port: this is the output port number through which the item will exit
transporter: For a transport out complete operation, this is a reference to the
transporter that is picking the item up.

nroftransportsoutnode: This is a reference to the object's nroftransportsout
variable. The value of this node should be incremented by 1 at a notify
operation, and decremented by 1 at a complete operation. You can also query
the value of this node to know how many items are waiting for a transport to
pick them up.

Transport In Notify - Transport In Complete - This pick list is fired at two different times.
First is when the object is notified that a flowitem is going to enter the object using a
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transport. This function is referred to as transport in notify. The second time it is fired
is when the transport has arrived, finished its unload time, and is about to move the
flowitem into the object. This is called transport in complete. A variable is passed into
this function telling you which operation is applicable. In this field you can manage
things like the nroftransportsin variable, as well as how to screen further output/input
to the object. For example, you may want to allow more than one flowitem to be in
transit to the object at the same time. In such a case, you could call receiveitem
when you are notified of an upcoming entry within this field.

Access variables for the transport in notify - transport in complete function are
as follows:

current: the current object

notifyoperation: this variable is 1 or 0. 1 means it is a transport in notify
operation, 0 means it is a transport in complete operation.

item: this is a reference to the item that is going to enter this object

port: this is the input port number through which the item will enter
transporter: For a transport in complete operation, this is a reference to the
transporter that is dropping the item off.

nroftransportsinnode: This is a reference to the object's nroftransportsin
variable. The value of this node should be incremented by 1 at a notify
operation, and decremented by 1 at a complete operation. You can also query
the value of this node to know how many items are still in transit to this object.

Note on the transport out/in complete function return value: In the notify and complete
operations of both transport in and transport out, if the function returns a value of 0,
the object will assume that nothing was done and will execute its own default logic. If
this function returns a 1, the object will assume the proper variable management was
done and will do nothing. If this function returns a -1 and the operation is a complete
operation, the object will again assume proper variable management, but in addition,
it will notify the transporter that it is not ready to receive the flowitem. The transporter
then must wait until it is notified that it can resume its operation. The reason you may
need to use this is in case this object has been stopped using stopobject(). If so, you
may not want any flowitems coming in or going out. If this is the case, then you will
need to save off a reference to the transporter using the savestoppedtransportin() or
savestoppedtransportout() function, and then return -1. Then, when it is ok for the
transporter to resume its operation (usually from this object's resume object function)
you will need to call resumetransportsin() and resumetransportsout() to notify all
stopped transports that they may resume their operation.

Pick Offset - Place Offset - This pick list is fired at two different times. First is when a
transport object is attempting to place, or unload, a flowitem into this object. This is
called place offset. It should return an offset location for the transport to offset to
before placing the item. The second time this is called is when a transport is about to
pick, or load, an item from this object. This is called pick offset. It should again return
an offset location for the transport to offset to before picking the product up.

Access variables for the pick offset - place offset function are as follows:
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current: the current object

pickoperation: this variable is 1 or 0. 1 means it is a pick operation, 0 means it
is a place operation.

item: this is a reference to the item that is being picked or placed

otherobject: this is a reference to the object that is picking or placing the item
xvalnode, yvalnode, zvalnode: these parameters are references to nodes
whose values should be setin this function, and will represent the offset
location returned by this function. For example, if | want the picking/placing
object to offset 10 in the x direction, O in the y direction, and 5 in the z direction,
| would set xvalnode to 10 using the sethodenum() command, yvalnode to O,
and zvalnode to 5.

Note on the pick/place offset return value: If you are implementing your own
pick/place logic here, and do not want the default logic to be executed, you must
return 1 from this function. If the object gets a return value of O from this function, it
will assume that nothing was done, and will execute its own default logic.

Stop Object - Resume Object - This pick list is fired at two different times. First is when
the stopobject() command is called for this object. Second is when the resumeobject
command is called for this object. This field should define a strategy for how the
object will "stop”, and how it will "resume”. This field should also manage data for
remembering how many stop requests have been made, what the state of the object
was before it was stopped, etc.
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Access variables for the stop object - resume object function are as follows:

current: the current object

stopoperation: this value is either a 1 or 0. 1 means the stopobject() command
is being called on this object. 0 means the resumeobject() command is being
called on this object.

stopstate: this value is only applicable for a stop operation. It specifies the
requested state passed into the stopobject() command.

nrofstopsnode: this is a reference to this object's nrofstops variable. If this is a
stop operation, the value of this node should be incremented by 1 within this
function. If it is a resume operation, the value of this node should be
decremented by 1 within this function. Also, you will get the value of this node
to know how many stopobject() commands have been called on this object.
When the object is stopped for the firsttime (the value of the node goes from 0
to 1), you should execute logic specifying how to stop this object. When the
object is resumed for the final time (the value of the node goes from 1 to 0),
you should execute logic specifying how to resume this object.
timeoflaststopnode: this is a reference to this object's timeoflaststop variable.
When this object is stopped for the first time, this node should be set to the
current time, so you can know the amount of time the object was stopped
when it is finally resumed.

statebeforestopnode: this is a reference to this object's statebeforestopped
variable. When this object is stopped for the first time, this node should be set
to the object's current state, so that you can know which state to go back to
when the object is resumed.
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Note on the stop/resume object return value: If you are implementing your own
stop/resume logic here, and do not want the default logic to be executed, you must
return 1 from this function. If the object gets a return value of O from this function, it
will assume that nothing was done, and will execute its own default logic.

Advanced Functions - This pick list is fired for several different notifications or
functions that are called on the object. For the most part, you will not need to
implement any logic for these notifications, but they are nonetheless made
accessible to you. The return value of this function should either be a1 or a 0. If 0,
the object will execute the default functionality associated with the given notification.
If 1, the object not do any default functionality, but assumes that the function has
overridden the default.

The type of notification called for the advanced function is passed in as parval(1), or
msgtype. This parameter can be one of several values. These values are listed as
follows:

ADV_FUNC_CLASSTYPE: This is a request to get the type of class of the
object. The classtype should be returned as an integer with certain bits set
high. You can construct this value using the bitwise OR operator: | and several
classtype macros. For example, a FixedResource's classtype is:
CLASSTYPE_FLEXSIMOBJECT | CLASSTYPE_FIXEDRESOURCE.

ADV_FUNC_DRAGCONNECTION: This function is called when a keyboard
key is held down, and the user clicks and drags from this object to another
object. In this case, the object to which the mouse was dragged is passed in
as parnode(2), the asciivalue of the key that was clicked is passedin as
parval(3), and the classtype value of the object is passed in as parval(4).

ADV_FUNC_CLICK: This function is called when the object is clicked on. Here
a reference to the view in which it was clicked is passed in as parnode(2), and
the click code is passed in as parval(3). Possible click codes are:
DOUBLE_CLICK, LEFT_PRESS, LEFT_RELEASE, RIGHT_PRESS,
RIGHT_RELEASE.

ADV_FUNC_KEYEDCLICK: This function is called when a key on the
keyboard is held down and the object is clicked on. Here the view is passing
as parnode(2), the click code is passed in as parval(3), and the asciivalue of
the pressed key is passed in as parval(4). Possible click codes are:
DOUBLE_CLICK, LEFT_PRESS, LEFT_RELEASE, RIGHT_PRESS,
RIGHT_RELEASE.

This Page is Used By
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BasicTE Page

BasicTE |
-OnBeginOffset- :
[(Original) onbeaqinoffset: Da Mothing Ll _fil]
-OnlJpdateOffset :
[(Original) onupdateoffset: Da MNothing Ll _fil]
OnFinishOffset
I(Original) onfinishoffset; Do Mothing LI él_l

Pick Offset - Place Offset

[(Original) pickplaceoffset: Execute standard pick place offset functionality. LI AI]

Stop Object - Resume Object:

{(OriginaI) stopresume: Execute standard stop resume functionality l.' _él_l

Advanced Functions

{(Original) advancedfunctions: Do MNothing l_l él_l

Note: For more information on offset travel, refer to the TaskExecuter's documentation
on offset travel.

OnBeginOffset - This pick list is fired at the beginning of an offset travel operation. An
X,y,Z offset location is passed into this function. From this X,y,z offset location, the
object should figure out how it will travel the specified offset, and then return the
amount of time it will take to make the travel operation.
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Access variables for the OnBeginOffset function are as follows:

current: the current object

x: the requested x offset. This is an offset distance from the x center of the
object.

y: the requested y offset. This is an offset distance from the y center of the
object.

z: the requested z offset. This is an offset distance from the z base of the
object.

item: if the offset operation has an involved item, this is a reference to the item
endspeed: this is the requested end speed for the offset travel operation
maxspeed: this is the value of this object's maximum speed variable
acceleration: this is the value of this object's acceleration variable
deceleration: this is the value of this object's deceleration variable
lastupdatedspeed: this is the value of this object's lastupdatedspeed variable. It
is the end speed of the object's last travel operation.

rotatewhiletraveling: this is the value of this object's rotatewhiletraveling
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variable. It isa 1 or 0, and specifies whether the user wants the object to rotate
while traveling.

OnUpdateOffset - This pick list is fired before the view is refreshed. Here is where the
object updates its location based on its current offset operation.

OnFinishOffset - This pick list is fired when the object has finished its offset operation.
This should update the location of the object to its final offset location.

Access variables for the OnUpdateOffset function and the OnFinishOffset
function are defined as follows:

current: the current object

offsettingnow: this is the value of this object offsettingnow variable. If the
object is currently doing an offset operation, this will be 1, otherwise 0. The
offsettingnow value is automatically set to 1 when OnBeginOffset is called, and
then set back to 0 when OnFinishOffset s called.

offsettingtotaltime: this is the value of this object offsettotaltime variable. It tells
the total time this object returned from its OnBeginOffset function.

maxspeed: this is the value of this object's maximum speed variable
acceleration: this is the value of this object's acceleration variable

deceleration: this is the value of this object's deceleration variable
lastupdatedspeed: this is the value of this object's lastupdatedspeed variable. It
is the end speed of the object's last travel operation.

rotatewhiletraveling: this is the value of this object's rotatewhiletraveling
variable. It isa 1 or 0, and specifies whether the user wants the object to rotate
while traveling.

curloadunloadtime: if the offset operation is a load or unload operation, then
this value is the load/unload time for the operation. Note that if there is a non-
zero load/unload time, then this time will be executed before the
OnFinishOffset trigger is fired. This means that in your update offset function,
you may need to query whether you're in the offset part of the operation, or in
the load/unload part of the operation. Usually this will not matter, though,
because the travel operations will finish, and during the remaining load/unload
time, the update function will automatically set the object's location to the final
destination location. You will really only need to use this if you are going to do
some animation/movement during the load/unload time, as the ASRSvehicle
and Elevator objects do.

Pick Offset - Place Offset - This pick list is fired at two different times. First is when
another transport object is attempting to place, or unload, a flowitem into this object.
This is called place offset. It should return an offset location for the transport to offset
to before placing the item. The second time this is called is when a transport is about
to pick, or load, an item from this object. This is called pick offset. It should again
return an offset location for the transport to offset to before picking the product up.
Note that this function does not fire when this object is attempting to load/unload to
or from another object, but rather when another object is attempting to load/unload to
or from this object.

Access variables for the pick offset - place offset function are as follows:
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current: the current object

pickoperation: this variable is 1 or 0. 1 means it is a pick operation, 0 means it
is a place operation.

item: this is a reference to the item that is being picked or placed

otherobject: this is a reference to the object that is picking or placing the item
xvalnode, yvalnode, zvalnode: these parameters are references to nodes
whose values should be setin this function, and will represent the offset
location returned by this function. For example, if | want the picking/placing
object to offset 10 in the x direction, O in the y direction, and 5 in the z direction,
| would set xvalnode to 10 using the sethodenum() command, yvalnode to O,
and zvalnode to 5.

Note on the pick/place offset return value: If you are implementing your own
pick/place logic here, and do not want the default logic to be executed, you must
return 1 from this function. If the object gets a return value of O from this function, it
will assume that nothing was done, and will execute its own default logic.

Stop Object - Resume Object - This pick list is fired at two different times. First is when
the stopobject() command is called for this object. Second is when the resumeobject
command is called for this object. This field should define a strategy for how the
object will "stop”, and how it will "resume". This field should also manage data for
remembering how many stop requests have been made, what the state of the object
was before it was stopped, etc.
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Access variables for the stop object - resume object function are as follows:

current: the current object

stopoperation: this value is either a 1 or 0. 1 means the stopobject() command
is being called on this object. 0 means the resumeobject() command is being
called on this object.

stopstate: this value is only applicable for a stop operation. It specifies the
requested state passed into the stopobject() command.

nrofstopsnode: this is a reference to this object's nrofstops variable. If this is a
stop operation, the value of this node should be incremented by 1 within this
function. If it is a resume operation, the value of this node should be
decremented by 1 within this function. Also, you will get the value of this node
to know how many stopobject() commands have been called on this object.
When the object is stopped for the first time (the value of the node goes from 0
to 1), you should execute logic specifying how to stop this object. When the
object is resumed for the final time (the value of the node goes from 1 to 0),
you should execute logic specifying how to resume this object.
timeoflaststopnode: this is a reference to this object's timeoflaststop variable.
When this object is stopped for the first time, this node should be set to the
current time, so you can know the amount of time the object was stopped
when it is finally resumed.

statebeforestopnode: this is a reference to this object's statebeforestopped
variable. When this object is stopped for the first time, this node should be set
to the object's current state, so that you can know which state to go back to
when the object is resumed.
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Note on the stop/resume object return value: If you are implementing your own
stop/resume logic here, and do not want the default logic to be executed, you must
return 1 from this function. If the object gets a return value of O from this function, it
will assume that nothing was done, and will execute its own default logic.

Advanced Functions - This pick list is fired for several different notifications or
functions that are called on the object. For the most part, you will not need to
implement any logic for these notifications, but they are nonetheless made
accessible to you. The return value of this function should either be a 1 or a 0. If O,
the object will execute the default functionality associated with the given notification.
If 1, the object not do any default functionality, but assumes that the function has
overridden the default.

The type of notification called for the advanced function is passedin as parval(1), or
msgtype. This parameter can be one of several values. These values are listed as
follows:

ADV_FUNC_CLASSTYPE: This is a request to get the type of class of the
object. The classtype should be returned as an integer with certain bits set
high. You can construct this value using the bitwise OR operator: | and several
classtype macros. For example, a FixedResource's classtype is:
CLASSTYPE_FLEXSIMOBJECT | CLASSTYPE_FIXEDRESOURCE.

ADV_FUNC_DRAGCONNECTION: This function is called when a keyboard
key is held down, and the user clicks and drags from this object to another
object. In this case, the object to which the mouse was dragged is passed in
as parnode(2), the asciivalue of the key that was clicked is passedin as
parval(3), and the classtype value of the object is passed in as parval(4).

ADV_FUNC_CLICK: This function is called when the object is clicked on. Here
a reference to the view in which it was clicked is passed in as parnode(2), and
the click code is passed in as parval(3). Possible click codes are:
DOUBLE_CLICK, LEFT_PRESS, LEFT_RELEASE, RIGHT_PRESS,
RIGHT_RELEASE.

ADV_FUNC_KEYEDCLICK: This function is called when a key on the
keyboard is held down and the object is clicked on. Here the view is passing
as parnode(2), the click code is passed in as parval(3), and the asciivalue of
the pressed key is passed in as parval(4). Possible click codes are:
DOUBLE_CLICK, LEFT_PRESS, LEFT_RELEASE, RIGHT_PRESS,
RIGHT_RELEASE.

This Page is Used By
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Collision Tab Page

For more information on collision detection functionality, refer to the TaskExecuter.

Collision I

Time between Collision Checks: l 1.000 [ Checking Collisions [~ Draw Spheres

~Collision Spheres

] ] | addsphere |
Delete Sphere I
Advanced... |
rCollision Members -
Model Collision Members

TaskExecuterFlowltem

e

<L

A [V

rHandleCollision
] (Original) collisiontrigger: Print a message to the output console detailing the collision. _j ﬁ‘x_ﬂ

Time between Collision Checks - The simulation time that passes between this
object's collision checks. This does not specify the time between its collision
members' collision checks.

Draw Spheres - Check this box if you want the collision spheres visible around the
CollisionObject.

Checking Collisions - Check this box to turn on collision detection.

Collision Spheres - This table is used to define one or more collision spheres on the
object.

Add Sphere - Select this button to add a new sphere to the object. Define the size
and position of the sphere in the table.

Delete Sphere - Select this button to delete the last sphere in the table.
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Advanced... - This button allows you to optimize for collision checking speed by
configuring the TaskExecuter to exclude certain axes when checking its spheres for
collisions. This let's you cover more checking area with less spheres. Pressing the
button opens the window below. Uncheck the X, Y, and/or Z Dimensions to exclude
certain axes in the check. The result for your configuration is drawn in the view. A
transparent cylinder or plane covers areas that will cause a collision given the
configuration you've chosen. You can also enter an offset rotation, like 45 degrees, if
you want to check for collisions on an axis that is not parallel with the normal axis.
Note that the X, Y, and Z dimensions are according to the global coordinate system,
and not according to the individual object's coordinate system.

/. Configure Collision Detection g@

For each collision sphere, check for collisions in the:

[V X Dimension
[ ¥ Dimension
[V Z Dimension Offset Z Rotation | g.oon

_@_J Apply OK Cancel

Collision Members - Onthe left is a list of model objects that can be added to the
TaskExecuter's collision members. Onthe right is the list of collision members for the
object. To add a member from the model list to the TaskExecuter's member list,
select the object you want by clicking on it, and then click on the ">>" button. To
delete an object from the member list, select the one you want, and click on the "<<"
button.

HandleCollisions - The pick list allows the user to define what happens when a
collision takes place. See Collision Trigger pick list.

This Page is Used By
TaskExecuter
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Operator
Crane
ASRSwehicle
Robot
Elevator
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Combiner Tab Page

Combiner ]
Pack LJ I™ Convey Items Across Combiner Length
Components List
Target Quantity
From Input Port 2 1.000
From Input Port 3 |1.000
From Input Port 4 |1.000

Pack/Join/Batch - Selects the mode that the Combiner is operating in.

Convey Items Across Combiner Length - If checked, flowitems will travel across the
Combiner during their process time.

Components list - This table is used to define how many of each type of flowitem the
combiner will collect before sending the completed collection downstream. The
combiner will use the flowitem that arrives through input port one as the container
object and will only accept one of them. Each row in the table represents arrivals
from input ports numbered two and above. If you make additional connections while
this window is open, you will need to close the parameters window and reopen it in
order for your changes to register.

TargetQuantity - The required number of flowitems to be received through the
associated input port for each operation.

This Page is Used By

Combiner
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Conveyor Tab Page

Conveyor ]
Operation Visual
IV Accumulating Texture I fs3diRollerConveyor.bmp _J
Speed [ 1.00 Texture Length | 2.00
Maximum Content  ['1000,00 Product Z Offset | 0,00
Spacing Value [ 1.00
Spacing Rule |Ttem Size |
Spiacing Oriankation lItem = Zl v Side skirt follows contour of conveyor (not floor)
Orient Z ‘ 0.00 Side skirt dimension 0.20
Orient ¥ [ 0.00
Virtual Length ‘ 0.00

I Scale Product Size with Yirtual Length [~ Leg base relative to conveyor (not floor)

I Motify Upstream of Blocked Length Leq base dimension ! 0.00

Operation
These parameters define how the conveyor functions.

Accumulating - If this box is not checked, the conveyor is hon-accumulating. In a
non-accumulating conveyor, the entire conveyor stops if a flowitem reaches the end
and cannot exit. If accumulating, the flowitems will continue traveling the length of
the conveyor until they run into a stopped flowitem or reach the end. The distance
between accumulated flowitems is determined by the spacing rule.

Speed - This number defines the speed that flowitems travel at as they move down
the conveyor.

Maximum Content - This number sets a limit on how many flowitems can be on the
conveyor at one time. The maximum number of flowitems on a conveyor is usually
determined by the length of the conveyor and the size of the flowitems, but this
allows you to screen it even more.

Spacing Value - This number is used in different ways, as you define in the Spacing
Rule.

Spacing Rule - This defines how much space the conveyor leaves between flowitems
that are on it.

Item Length - A flowitem will stop moving when it reaches the flowitem in front of it.
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Item Length + Spacing Value - A flowitem will stop when it is a certain distance from
the back of the flowitem in front of it. That distance is defined by the spacing value.

Spacing Value - A flowitem will stop when its front edge is a certain distance away
from the front edge of the flowitem in front of it. That distance is defined by the
spacing value.

Spacing Orientation - If the Spacing Rule includes the item's size, this field
determines which dimension of an item defines its size on the conveyor. Options are
X,y, Or Z size.

Orient Z, Orient Y - These fields are for visual purposes and do not affect the
operation of the conveyor. They are used in conjunction with the Spacing Orientation
field to orient the flow items correctly. They define a rotation in degrees around the z
and y axes of the conveyor for flow items to be rotated. For example, if in the
Spacing Orientation field ltem Y Size is choseninstead of the default ltem X Size,
you will want to specify the Orient Z field as either 90 or 270, so that the y dimension
of the flow item aligns with the length of the conveyor, instead of the x size. If ltem Z
Size is chosen, then you will want the Orient Y field to be either 90 or 270.

Virtual Length - This field allows you to define a specific length for the conveyor,
different from the actual length of its layout. If O is input (default), the conveyor's
normal layout length will be used. Otherwise, the value in this field will be used as
the conveyor's length. This field is used if you want to simulation a very long
conveyor without having it traverse a huge distance in your model, or if you want to
specify an exact distance.

Scale Product with User Length - This is for visual purposes and does not affect the
operation of the conveyor. If you have defined a very large Virtual Length, this field
allows you to scale the size of the products that flow down the conveyor so that they
don't overlap. For example, if the conveyor's layout length is 10, but you've specified
a virtual length of 100, then items with a size of 1 would only take up 1/100th of the
conveyor's virtual length. This is 0.1 units in the real layout, but since a flow item is 1
unit, it overlaps with other flow items. If this box is checked, then the size of the flow
item will be shrunk to 0.1 units.

Notify Upstream of Blocked Length - This tells the conveyor to notify upstream
conveyors when products on the conveyor extend past the conveyor's leading edge.

Visual
These parameters define how the conveyor looks in the model. They do not affect
the conveyor's operational functionality. These parameters in combination give you
unlimited flexibility in the look of your conveyor. Often configuring these settings is
done by trial and error, but you should be able to learn quickly how each parameter
affects the conveyor's look.

Texture - This file will be drawn on the conveyor to change its basic appearance. The
texture is divided into three parts. The left third of the texture is drawn onto the left
side skirt, the middle third is drawn on the top, and the right third is drawn on the
right side skirt.
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Texture Length - This number defines the length along the plane of the conveyor to
stretch one copy of the texture before repeating the texture.

Product Z Offset - Changing this number will change how far above or below the
conveyor the flowitems are drawn. A value of O puts the items directly on the
conveyor. A negative value will put the items below the conveyor's plane.

Side skirt follows contour of conveyor (not floor) - If this box is checked, the side of
the conveyor will be drawn starting a certain distance away from the conveyor. If it is
not checked, it is drawn starting a certain distance away from the floor. Either way,
the sides connectto the conveyor’s contour.

Side Skirt Dimension - This value is used to determine how long the skirt is.

Leg base relative to conveyor - If this box is checked, the legs of the conveyor will be
drawn starting a certain distance away from the conveyor. If it is not checked, they
are drawn starting a certain distance away from the floor. Either way, the sides
connect to the conveyor’s contour.

Leg base dimension - This value is used to determine where the legs of the conveyor
begin.

Visual Examples
Here are some examples of different looks you can give your conveyor. They might
not be completely practical, but they are there to show the flexibility and give you

ideas. Attached with each picture is a small explanation of what was changed from
the default visualization of the conveyor.

Belt conveyor with side rail Blue hanging conveyor with big side
Side Skirt Dimension = -0.2 skirt
Texture = fs3d/BeltConveyor.bmp Texture = <blank>

Skirt follows contour unchecked
Skirt dimension = 0

Leg base dimension = 2.5

color changed to blue
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Hanging tape conveyor with Flexsim
texture

Texture = flexsim.bmp
Product Z Offset=-0.5
Side Skirt Dimension = 0
Leg baserelative checked
Leg base dimension = 0
Texture Length =1

Object Windows

i
S T 7 i
(5 W = ;g b’; 4

Conveyor with only side skirts
Custom texture: myflexsim.jpg with
myflexsim.tpg in same directory
Product Z Offset= -0.5

This Page is Used By
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Layout Tab Page

Layout I

Conveyor Section Edit Table
Initial Z Rotation | 0.000 Mumber of Sections l 3

type: 1=straight, Z=curved

| type ] length [ rise [ angle [ radius | nroflegs
sectionl JI.UOU 10.000 0.000 90.000 5.000 2.000
sectionz 2,000 10,000 0.000 90.000 3.000 2,000
section3 1.000 10.000 2,000 90.000 5.000 2.000
¢ >

Initial Z Rotation - This number sets the rotation of the conveyor, or the direction of
the first section of the conveyor. This is the same as editing the Z rotation in the
Properties window. Be aware that you may have problems editing this value if you
have both the Parameters and Properties windows open at the same time, since
hitting the apply/ok button on one of the windows may overwrite what you have
changed in the other window.

Number of Sections - This field defines the number of sections that will be in the
conveyor. Each section corresponds to one row in the table. All information about a
section is stored in that section’s row of the table. To change the number of sections,
enter the desired number and hit the apply button. The table will then be updated
accordingly.

The Section Table
This table stores all of the information about the conveyor’s sections. Each row
represents one section. The conveyor is customized by editing this table. Several of
the fields are computed automatically and should not be edited by the user. The
fields that the user can safely edit are described here.

Type - This number defines what type of section this row is. The valid values are 1
for a straight section, and 2 for a curved section.

Length - This number defines how long the sectionis if it is a straight section. The
value is ignored if it is a curved section.

Rise - This value defines the difference in height between the start of the segment

and the end. For example, if this value is 3, the segment will end 3 units higher than
it began.
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Angle - This number defines the angle in degrees that the segment will turn if it is
curved. It can be positive or negative and can be greater than 360. This value is
ignored if the sectionis a straight section.

Radius - This number defines the radius of the turn in the curved section. The radius
is measured from the center of the turn to the center of the conveyor. This value is
ignored if the section is a straight section.

NrofLegs - This number defines the number of legs that will be drawn for this section.
They will be drawn differently depending on the settings made in the Conveyor tab-

page.

All other fields in the table should not be edited. They can, however, give you
feedback on the sections you edit. For example, the seclength column shows the
total length of the section, given the parameters that you have specified in the other
fields. The startlength column shows the total length of the conveyor up to but not
including that section.
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Crane Tab Page

Crane ]
[ Travel Sequence
X Move Gantry
¥ 1 Mave Trolley
| LRV >D L ¢ Lift Hoist
D : Drop Hoist
> : Separate Travel Operations
Speeds
Max_Speed [ncceleration }Deceieration ] |
Gantry 2.00 1.00 1.00
Trolley 2.00 1.00 1.00
Hoist_Lift 2.00 1.00 1.00
Hoist_Drop | 2.00 1.00 1.00
Lift Height |5.00 Lift Radius |0.00
Frame ¥ Location [ -13.67 Frame ¥ Size [ 30.00
Frame Y Location [ 12.49 Frame Y Size [ 15.00
Frame Z Location l 0.00 Frame Z Size l 7.00

Travel Sequence - Here you can specify the order in which the crane performs travel
operations. Refer to the crane specifications for more information.

Speed Table - Here you specify the max speed, acceleration and deceleration for
each of the 4 operations the crane will do. Note that these operations only apply to
offset travel. If the crane is connected to a network, then when it is on the network,
only the normal maxspeed, acceleration and deceleration specified in the
TaskExecuter page will be used.

Lift Height - Here you define how high the crane will lift to get to its lift height.
Lift Radius - Specify a radius within which the crane will not do a lift operation.

Frame X/Y/Z Location - These numbers define the location of the crane’s frame. Note
that this is different than the cranes actual x/y/z location. The crane's x/y/z location
describes the location of the moving part of the crane. The frame will be stationary
throughout the simulation, while the actuall x/y/z location of the crane changes as the
crane travels.

Frame X/Y/Z Size - These numbers define the size of the crane’s frame. Note that this
is different than the cranes actual x/y/z size. The crane's x/y/z size describes the size
of the moving part of the crane. If you do not want a frame to be drawn at all, then
specify these values as 0.

This Page is Used By

238



Object Windows

Crane

239



Flexsim User Guide

Dispatcher Tab Page

Dispatcher ]

PassTo
!(Original) passto: Pass to the first available object. If there are none currently available L] _Iil]

-QueueStrategy
!(Original) queuestrategy: Sort by the priority of the task sequence. L] _Iil]

Pass To - This pick list returns the output port number that the task sequence should
be dispatched to. If O is returned, then the task sequence will be queued up using the
below mentioned queue strategy, and then will be dispatched to the first available
mobile resource. If -1 is returned, then the Dispatcher will do absolutely nothing. In
such a case you would use the movetasksequence() and dispatchtasksequence()
commands to execute dispatching logic yourself. See Pass To pick list.

Queue Strategy - This pick list returns a "priority” value for the task sequence that is
used to rank it in the object’s task sequence queue. By default, it will simply return
the priority value given to the task sequence when it was created, but the user can
also customize task sequence priorities in this field. See Queue Strategy pick list.
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Elevator Tab Page

Elevator

Elevator Z Size ’ 7.000

Elevator Z Location l 0,000

Elevator Z Size - This value sets the z size of the elevator's frame, or the size of its
vertical poles. Note that this is not the same as the actual z size of the elevator
object. These poles are for visualization only. If the elevator must travel to a level
outside this range, the elevator platform will be drawn away from the poles.

Elevator Z Location - This value sets the z location of the elevator's frame, or the

location of its vertical poles. Note that this is not the same as the actual z location of
the elevator object, but rather the location of its frame.
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FixedResource Page

Labels l

newnumberlabel 0.000
mylabel 0.000
otherlabel 0.000

Add Number Label I Add Text Label l

This page allows you to add labels to the FixedResource. It is exactly the same as
the labels page in the general properties tab.
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Flow Tab Page

Flow l
rOutput--
| Continuously Evaluate Sendto
Send To Port
E(Original) sendtoport: First Available {open all ports) _‘Ll _A_I]
¥ Use Transport Priority !DUT [~ Preempt
rRequest Transport From
ROriginal) transportdispatcher: The object connected to center port number 1 . _V_l ﬂ!
rInput--
v Pull I Continuously Evaluate Pull Requirement
rPull From Port-
I(Original) receivefromport:  Pull from any port. Ll ‘P_tH
Pull Requirement
I(Original) pullrequirement: Mo specific requirement.  {Always returns true.) Ll ill

For detailed information on this functionality, refer to the FixedResource.

Output
These parameters determine how the object sends flowitems downstream.

Continuously Evaluate Sendto - If checked, the Send To Port will be re-evaluated
every time a downstream object becomes available. It's important to note that this is
only executed when the downstream object becomes available. It does not
continuously evaluate just because a downstream object is already available. If you
want to manually force a re-evaluation at some other time than when a downstream
object becomes available, then you can do so by calling the openoutput() command
on this object.

Send To Port - This pick list returns the output port number connected to the object
that the flowitem should be moved to. If O is returned, all outputs are opened and the
flowitem is moved to the first downstream object that is able to receive it. See Send
To Port pick list.

Use Transport - If this box is checked, the object will request a transport to move the
flowitem downstream. If it is not checked, the flowitem will be moved automatically.

Priority - This parameter is only visible if "use transport" is checked. This value sets
the priority of the task sequence that will be sent to the transporter or dispatcher.
Transporters and dispatchers generally sorttask sequences so that sequences with
higher priorities will be performed first. Task sequences with the same priority will be
performed in the order that they were received.
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Preempt - This parameter is only visible if "use transport" is checked. If this box is
checked, the task sequences sent to the transporter will automatically preempt
whatever the transporter is doing at the time. This may cause the transporter to
perform tasks that would normally not be allowed, such as carrying more flowitems
than its capacity.

Request Transport From - This pick list is only visible if "use transport” is checked.
This function returns a reference to the Dispatcher or Transporter that will be used to
move the flowitem. See Transport Dispatcher pick list.

Input
These parameters define how an object pulls flowitems from upstream objects.

Pull - If this box is checked, the object will pull flowitems from upstream objects. The
upstream objects should open all their output ports to allow the object to pull the
flowitems it needs.

Continuously Evaluate Pull Requirement - This parameter is only visible if "pull” is
checked. If checked, the object will re-evaluate the pull requirement for all released
flowitems upstream every time a new flow item is released. This is much like the
Continuously Evaluate Sendto check box, in that you may need to explicitly call
openinput() if you want to manually trigger the re-evaluation of the pull requirement.

Pull from port - This parameter is only visible if "Pull" is checked. This pick list returns
the input port number connected to the object that the next flowitem is to be pulled
from. This field is evaluated only on reset of the model and when the pulling object
becomes ready to receive its next flowitem. For a Processor with a capacity of 1,
this means that the “Pull From Port” field will only be evaluated once right after each
flowitem exits the Processor. For a Conveyor, this field will be evaluated after a
flowitem enters the conveyor and travels its product length. Opening and closing
ports does not trigger this field to re-evaluate. See Receive From Port pick list.

Pull requirement - This parameter is only visible if "Pull" is checked. This pick

list needs to return either a true or a false (1 or 0). This field is evaluated when
considering whether or not to pull in a particular flowitem from the upstream object
that was defined by the “Pull from port” field. This field will only be evaluated for
flowitems that are in the “ready” state (i.e. FRSTATE_READY) meaning the
flowitems are ready to leave the upstream object. Basically, the “Pull Requirement”
field is evaluated for every “ready” flowitem immediately after the “Pull from port” field
gets evaluated. The field is evaluated again for each new flowitem that later
becomes ready in the upstream object. If the “Continuously Evaluate Pull
Requirement” box is checked, then when a new flowitem becomes ready, the “Pull
Requirement” will be re-evaluated for all the “ready” flowitems at that time, and in the
order of their rank. See Pull Requirement pick list.
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Flowitem Page

This parameters page allows you to view and change the itemtype of the flowitem. It
also lets you view the trace list of the flowitem. The tracelist is only recorded if you
tell each object that it enters to write to its trace list, through the entry or exit trigger.

X FlexsimBox Parameters Window

-
o
| Vs

% ;/ FlexsimBox

FlowItem ]

Type | 0,000

TracelList

_@_J Properties Apply QK Cancel
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FlowNode Tab Page

FlowNode ]
Maximurm Content 10.000
Speed
I(Original) iternspeed: Return a constant speed of 1 . _'J _{\_I_I
Side Offset 0.000

Maximum Content - This field specifies the maximum number of flowitems allowed in
the FlowNode at one time. This includes all flowitems that are traveling to other
objects from this FlowNode.

Speed - This pick list specifies the speed for each flow item that enters the FlowNode.
Access variables and pick options for this pick list are exactly the same as the Cycle
Time pick list, only the return value is a speed instead of a time value.

Side Offset - This value specifies an offset distance for a traveling flowitem. It is for
visualization purposes only and does not change the operation of the FlowNode.
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MergeSort Tab Page

MergeSort l
“Send Requirement
{(Original) sendrequirement: Always send. ﬂ M
Pull Requirement ]
I(Original) pullrequirement: Mo specific requirement.  (Always returns true,) _:J _Iill
|Entry Point | Exit Point  |Blocking

lt_‘l_put Port 1 |1.000 Output Port _1__ 4.000 0,000

ylput Port 2 |2.000 Output Port 2 |5.000 0.000

E_put Port 3 13,000 Qutput Port 3 |6.000 1.000

Send Requirement - This pick list replaces the Send To Port pick list in other
FixedResources' Flow page. It is fired when a flowitem passes an output position on
the conveyor. It should a true or false value (1 or 0) of whether to send the flowitem
out that output port.

Pull Requirement - This pick list is the same as the Pull Requirement on other
FixedResources' Flow page. See Pull Requirement pick list.

Output Port / Input Port tables - These tables allow you to define the position and
blocking logic for transfer points on the conveyor. Every input port of the MergeSort
has an associated entry location along the length of the conveyor. Every output port
has an associated exit location and a blocking parameter. If you connect the
input/output ports of the conveyor while this parameters window is open, you will
need to reopen the parameters window in order for your changes to be registered. In
your Ortho/Perspective view, the positions of the entry/exit points will be drawn as
red or green arrows. Input locations have arrows drawn pointing into the conveyor.
Exit locations have arrows pointing out of the conveyor. To hide these arrows, set the
object to not show ports, either from its Properties window, or from the Edit Selected
Objects menu. If your entry/exit points don't appear to be at the right locations, reset
the model and they should be re-configured to the correct position.

Note on entry/exit positions: if you've changed the entry/exit positions of the

mergesort, you will need to reset the model in order for those positions to be placed
correctly.
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Entry Point - This is the position of the entry/exit point, measured from the start of
the conveyor.

Blocking - This is found only in the Exit locations table. If this value is a 1, then
whenever a flowitem passes that exit point and its Send Requirement returns 1,
the conveyor will stop until that flowitem has exited. If this value is O, the conveyor
will "attempt” to send the flowitem out that exit point, but if the downstream object
isn't ready to receive it, the flowitem will simply continue to the next exit point. We
advise that the last exit point on the conveyor be blocking, or else flowitems that
reach the end of the conveyor without exiting will simply start at the beginning of
the conveyor again.

This Page is Used By
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MultiProcessor Tab Page

MultiProcessor I

L

Number of Processes | 3.000 Apply Processes

Setup  Processh | processs |

Process Mame | Processh
Process Time 7
[(Originalj cycletime: Return constant time of 10 . L] _l_\_l'
Mumber of Priorit [~ Preempt
bastenio) |0.000 y |0.000 P
Pick Operatar
f(OriginaI) dispatcher: The object connected to center port number 1 . _:J .‘ill

Number of Processes - This number defines the number of processes at this
MultiProcessor. A process is one step in a sequence of steps. Enter the number of
processes you want, then hit the Apply Processes button, and the appropriate
number of processes will be created.

Process Tabs
For each process there will be a process tab or page to define the process. Process
tabs will have the following information to define the process:

Process Name - The process name field allows the modeler to define the name of
each process. This name will be used in the state reporting of the MultiProcessor.

Process Time - This pick list determines how long a processor spends processing a
single flowitem. See also Cycle Time pick list.

Number of Operators - This number determines how many operators the object will
use during its process time.

Priority - This value sets the priority of the task sequence that will be sentto the
operator. Operators generally sorttask sequences so that sequences with higher
priorities will be performed first. Task sequences with the same priority will be
performed in the order that they were received.

Preempt - If this box is checked, the task sequences sent to the operator will
automatically preempt whatever the operator is doing at the time.
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Pick operator - This pick list returns a reference to the operator or dispatcher that the
object is using during the given process. See also Pick Operator pick list.
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NetworkNode Connection Tab Page

Paths l
To Mg
To MM1 Connection from [NNS to M4
To NN2
Name | To N4
Connection Type lPassing _'_l
Spacing [ 2.000
Speed Limit | 10000.000

Current Distance l 0.000

Yirtual Distance ] 0.000

For more detailed information on NetworkNode connections, see NetworkNode
documentation.

Note on NetworkNode connections: Each path between two NetworkNodes contains

two one-way connections. This page defines behavior only for the connections
extending from this NetworkNode to other NetworkNodes. If you would like to edit

behavior for connections extending from other NetworkNodes to this NetworkNode,
then open the Parameters window of those other nodes.

Name - This field allows the user to name each connection in the network. These
names should be descriptive of any special purpose this connection has in the model.

Connection Type - This drop-down list allows the user to define how this connection
behaves. There are three options.

No Connection - Transporters cannot travel on this connection. The connection is
drawn in red in the view window.

Passing - Transporters are allowed to pass each other on this connection. The
connection is drawn in green in the view window.

No Passing - Transporters will not pass each other on this connection. The minimum
distance between transporters on the path can be set by the user in the Spacing field
of the dialog. These connections are drawn in yellow in the view window.

Spacing - This number determines the minimum distance allowed between two
transporters on a connection that is designated as no passing. This is the distance
from the back of one traveler to the front of the traveler behind it.
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Speed Limit - This number determines the maximum speed that a traveler can travel
along this connection.
Current Distance - This number shows you the current distance that is being
simulated for that connection. If the virtual distance is specified as 0, then it will be
the actual distance of the spline path. Otherwise it will be the distance that is

specified in the virtual distance field.

Virtual Distance - This number let's you specify an exact distance for the connection.

This Page is Used By
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NetworkNode Tab Page

MetworkMode l

Size I 0.500

Maximum Travelers at Mode 1000.000

Side Offset I 0.000

For more detailed information on these fields, see NetworkNode documentation.

Size - This defines the size of the network node, as well as the width of paths that the
network node draws.

Maximum Travelers at Node - This number defines how many transporters that are
not traveling on the network can be stationed at the node. This would represent the
transporters that are not currently executing a travel task, but are doing other things
while "stationed" at the node.

Side Offset - This number defines a distance to the right of outgoing paths that
travelers will be offset. It does not affect the distance that the traveler travels, but is
purely for visual purposes, so travelers going in different directions along the same
path don't run over each other.
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Operators Tab Page

Operators l
~Job
¥ Use Operator (s) for Setup jv Use Operator (s) for Process
Mumber of Setup Operators | 1,000 ] - tocessopetato ! {000 Priority 1 0.000
IV Use Setup Operator(s) for both Setup and Process I~ Preempt
Pick Operatar
i(Original) processdispatcher: The object connected to center port number 1 . _'_I AH
Repair
v Use Operator (s}
Number of Operators [ 1. 0og Priority [ .000 I Preempt
Pick Operator
](Originaﬂl downdispatcher: The object connected to center port number 1 . l_l éﬂ

Job

These parameters define how the object uses operators during setup and processing
time.

Use operator(s) for setup - If this box is checked the object will call for one or more
operators during its setup time. The operator(s) will be released after the setup time
has expired.

Use operator(s) for process - If this box is checked the object will call for one or more
operators during its processing time. The operator(s) will be released after the
process time has expired.

Number of Setup Operators - This parameter is only visible when the "use operator(s)
for setup” box is checked. This number determines how many operators the object
will use during its setup time.

Number of Process Operators - This parameter is only visible when the "use
operator(s) for process" box is checked, and the "use setup operators for both setup
and process" box is not checked. This number determines how many operators the
object will use during its process time.

Priority - This parameter is only visible when either of the "use operator(s)" boxes is
checked. This value sets the priority of the task sequence that will be sent to the
operator. Operators generally sorttask sequences so that sequences with higher
priorities will be performed first. Task sequences with the same priority will be
performed in the order that they were received.
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Preempt - This parameter is only visible when either of the "use operator(s)" boxes is
checked. If this box is checked, the task sequences sentto the operator will
automatically preempt whatever the operator is doing at the time. This may cause
the operator to perform tasks that would normally not be allowed.

Use the Setup Operator(s) for Process Time - This parameter is only visible if both of
the "use operator(s)" boxes are checked. If this box is checked, the operators that
were called for setup time will be utilized during process time. If this box is not
checked, the operators used for the setup time will be released and new operators
will be called for the process time. Different operators can be called using a special
pick option in the "pick operator" parameter.

Pick operator - This field is only visible when either of the “use operator(s)” boxes is
checked. This pick list returns a reference to the operator or dispatcher that the object
is using during setup or process time. See Process Dispatcher picklist.

Repair
These parameters define how the object uses operator during repair time after MTBF.

Use operator(s) - If this box is checked, the object will call for one or more operator
during repair time. The operator(s) will be released after MTTR has expired.

Number of operator(s) - This parameter is only visible when the "use operator(s)" box
is checked. This number determines how many operators the object will require
during its repair time.

Priority - This parameter is only visible when the "use operator(s)" box is checked.
This value sets the priority of the task sequence that will be sent to the operator.
Operators generally sort task sequences so that sequences with higher priorities will
be performed first. Task sequences with the same priority will be performed in the
order that they were received.

Preempt - This parameter is only visible when the "use operator(s)" box is checked. If
this box is checked, the task sequences sent to the operator will automatically
preempt whatever the operator is doing at the time. This may cause the operator to
perform tasks that would normally not be allowed.

Pick operator - This parameter is only visible when the "use operator(s)" box is
checked. This pick list returns a reference to the operator or dispatcher that the object
is using during repair time. See Down Dispatcher pick list.
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Photo Eyes Tab Page

Photo Eves ]

-OnCover 5
!(Original) photoeyecovertrigger: Do Mothing. LI !\_II
-Onlncover i
I(Original) photoeyeuncovertrigger: Do Mothing. LI éﬂ

Mumber of Photo Eyes {o Refresh] I” Show PhotoEves
| |

For more detailed information, refer to the conveyor photo eye logic section.

OnCover - This pick listis fired in when a flowitem covers the photo eye and when the
debounce time has expired without the photo eye being uncovered. See OnCover
OnUncower Trigger.

OnUncover - This pick list is fired when a flowitem passes the photo eye with no
flowitem behind it, uncovering the photo eye. See OnCover OnUncover Trigger.

Number of Photo Eyes - This field specifies how many photo eyes to place along the
length of the conveyor. Enter a number and press the Refresh button. The specified
number of rows will appear in the Photo Eye table.

Photo Eye Table - This table specifies the location and debounce time of each photo
eye. The location is measured from the start of the conveyor.

Show Photo Eyes - Check this box if you want the conveyor's photo eyes to be
shown.
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Processor Tab Page

Processor ]

Maximurn Content | 1.000

[V Convey Items &cross Processor Length

Maximum Content - This number defines the number of flowitems that the processor
can hold at one time.

Convey items across processor length - If this box is checked, flowitems will be seen
translating from one side of the processor to the other as their process time elapses.
It is for visualization purposes only. If unchecked, entering flowitems will be placed
in the middle of the processor and remain until exiting.

This Page is Used By
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ProcessTimes Tab Page

ProcessTimes ]
rSetup Time :
’ Mo setup time (return zero) _Z_I AI]
Process Time
| Return constant time of 10 . LJ AIJ
MTEBF MTTR l Time Tables
all MTBF's Member MTBF's

=

A

<

Add | Delete | Edit | Refresh

Processor MTBF MTTR |

Setup time - This pick list defines the amount of time that the processor waits after
receiving a flowitem to begin processing that flowitem. The model must be compiled
after changing this parameter. See Setup Time pick list.

Process time - This pick list determines how long a processor spends processing a
single flowitem. The model must be compiled after changing this parameter.

MTBF MTTR and Time Tables - This tab page lets you add this object as a member of
global MTBR MTTR and Time Tables. You can also create, delete, or edit MTBF MTTR

or Time Table objects using the buttons at the bottom of the panel. Click on the i]
button to add the Processor as a member. The object will be added to the list on the

right. Click on the ﬁ] button to remove the object from the list on the right.

Processor MTBF MTTR - This opens a window showing deprecated MTBF MTTR
functionality. This functionality will work but is obsolete and we advise using the
global MTBF MTTR functionality instead.
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Queue Tab Page

Queue ]

Maxirnurm Content 10,000

Batching
[~ Perform Batching

r" =

Wisual
Item Placement IStack Yertically L]
Stack Base Z l 0.000

Maximum Content - This is the maximum number of flowitems the queue can hold at
once.

Batching
These fields define the queue’s batching abilities.

Perform batching - If this box is checked, the queue will accumulate flowitems into a
batch before releasing them downstream. Accumulation continues until either the
target batch size is met or the max wait time expires. If this box is not checked, no
batching will occur, and flowitems may leave as soon as downstream objects are
available.

Target Batch Size - This number defines the size of the batches that the queue will
gather before sending the flowitems downstream. Flowitems are sent downstream
individually.

Max Wait Time - This number is the maximum length of time that the queue will wait
before sending the flowitems downstream. If this time expires and the batch size has
not been met, the currently collected batch will be released anyway. If 0 is specified
in this field, then there is no maximum wait time, or in other words the queue will wait
indefinitely.

Flush contents between batches - If this box is checked the queue will not allow new
flowitems to enter until the entire current batch has left.
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Visual

These parameters define how the queue locates the flowitems within itself when they
enter.

Item Placement - This defines how the flowitems are placed in the queue visually.

e Stack Vertically - The flowitems are stacked on top of each other. The flowitem at
the bottom of the pile is the one that has been in the queue the longest.

e Horizontal Line - The flowitems are lined up horizontally. The one closest to the
output ports of the queue is the one that has been in the queue the longest.

e Stackinside Queue - The flowitems are stacked in rows inside the queue. The
flowitems' positions will move if a product ranked before them is taken out of the
queue. If you would like the product positions to stay the same once they are in
the queue, then have the queue be LIFO by having downstream objects pull only
the last product in the queue.

e Do Nothing - Flowitems are all placed at the same point in the queue. This may
make it appear as if the queue is only holding one flowitem.

Stack Base Z - This number defines the height where the queue begins placing
flowitems that are being stacked vertically or inside the queue.
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Rack Tab Page

Rack ]
|~ Floor Storage [ Mark shelves that have called a transporter
Shelf tilt amount I 0.000 Picking/Placing ¥ Offset I 0.000
Maximumn Content I 1000000000000 Opacity I 1.000
Place in Bay

](Original) placeinbay: Place it in a random bay {cells are assumed to have unlimited capac L’ Al]

Place in Level 7
i(OriginaI) placeinlevel: Place it in a random level (cells are assumed to have unlimited cap L] I ‘éﬂ

Minimurn Dwell Time

!(Original) minimumstaytime: Return constant time of 0 . L] _Iil]

Floor Storage - If this box is checked, then instead of having a vertical storage rack,
the rack will simulate storage space on the floor. Looking down from above the rack,
bays are vertical columns, and levels are horizontal rows on the rack.

Shelf Tilt Amount - This number defines the amount of tilt of items placed in a given
cell of the rack, as some racks have products slide down from the back of the rack to
the front.

Maximum Content - This number defines how many flowitems the rack will be
allowed to hold at a given time.

Mark Shelves that have called a transporter - This check will highlight the shelve in a
red color when it has called the transporter for pickup.

Picking/Placing Y Offset - This value is used to configure how close transport objects
come to the rack when they drop off or pick up flowitems from the rack. This is
especially useful if operators are used to drop off and pick up from the rack, because
often they will walk into the middle of the rack to get a flowitem. Specify a value of 1,
for example, and the operators will keep better distance from the rack when dropping
off and picking up flowitems.

Opacity - This value allows the drawing of the rack to be translucent, so that if there
are several racks in the same area, many of them can be seen because of the
translucency of the racks in front. A value of 0 means totally transparent, and a value
of 1 means totally opaque.

Place in bay - This pick list is called when a flowitem is entering the rack. It returns
which bay the flowitem will be placed in. See Place in Bay pick list.
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Place in level - This pick list is called when a flowitem is entering the rack. It returns
which level the flowitem will be placed in. See Place in Level pick list.

Minimum Dwell Time - This pick list returns a value of how long a flowitem must stay
in the rack before it is released to continue downstream. You can also return a value
of -1 from this function so the Rack will not release the item at all, and then
implement your own releasing strategy using the releaseitem() command. See
Minimum Staytime pick list.

This Page is Used By
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Rack Size Table Tab Page

This page allows you to configure the layout of bays and levels on the rack. If you
want a simple grid of bays and levels, then you can specify these settings from the
Basic panel on the left. | you want to specified different parameters for different bays
and levels of the rack, then you can use the Advanced panel on the right to configure
each bay individually.

SizeTable
rBasic Advanced
Bay 1
10 Bay i |
MNumber of Bays Bay 2 Bay Width 2.00
. Bay 3
width of Bays | 2:00 Bay 4 Level Location l 0.00
Rionber of Levels [ 10 g:: 2 Duplicate Bay l Level Heights
Bay 7 | |

Height of Levels | 1.00 Bay 8 DeleteBay | (Teveir (1.0

Bay 9 Level2 1.00

Apply Basic Settings ] Bay 10 Level3 1.00

Leveld 1.00

Addlevel | licvels  [1.00

Delete Level Levelé 1.00

Level? 1.00

Leveld 1.00

Leveld 1.00

LevellD 1.00

Basic Panel

Use the basic panel if your rack is just a simple grid of uniform cells. You can also
use it to set basic settings for the rack before going in and editing individual bays in
the advanced panel. Once you have specified the basic dimensions for the rack, click
the Apply Basic Settings button, and these settings will be applied to the rack.

Number of Bays - This value is for the number of bays (columns) for the rack.
Width of Bays - This value defines the default width of each bay.
Number of Levels - This value is for the number of levels in the rack.

Height of Levels - This value is for the default height of each level. This value can be
edited for each level and bay using the advanced edit.

Advanced Panel
Use this panel to configure individual bays and levels on the Rack. Onthe left side of
this panel is a list of all the bays in the rack. Select a bay and configure it by using
the options and buttons on the right side of the panel. Changes should immediately
be shown on the Rack in the orthographic/perspective view. If they do not show up
immediately, hit the Apply button, and they should appear.
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Duplicate Bay - This button duplicates the currently selected bay and adds it to the
end of the rack.

Delete bay - This button deletes the currently selected bay in the rack.

Add Level - This button adds a level to the end of the currently selected bay.

Delete Level - This button deletes a level from the end of the currently selected bay.
Bay Width - This field specifies the width of the currently selected bay.

Level Location - This field specifies the initial z location of the first level of the
selected bay.

Level Heights Table - Here you can specify the height of each level in the currently
selected bay.

This Page is Used By
Rack
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Recorder Parameters

The Recorder does not use the standard tab-page dialog box. It uses its own custom
dialog. When a Recorder is placed in your model you can double click on the object
to open this window.

/X Recorder E]@@

Mame: I Recorder125

[v Display background

Data Capture Settings |

Display Options |

@ OK | Cancel |

Data Capture Settings
The data capture settings are used to define the type of data that you want to display
or capture. Click on this button before clicking on the Display Options button. The 3
types are Table Data, Standard Data, and User-defined Data.

Table Data
Table data refers to information that is currently contained in a Flexsim table.

BCapture Data Options

N O E— |
Type of Data: | Tadle Data Ra

Capture Table Data
A Value

[(Ongiman tabtemal: Retum the cument data point numbes (curcoundy ~1 & Al ()
2

¥ Value
{hbln Value. Return the value in row number curcount  and column nusber § of the v | Al! _QJ_J

Back | fed | Cancel I

By selecting a pick option and then selecting the code template button you can define
the table and data you want to display. The data in the table must have been
previously written to the table by using the trigger options on an object or some other
means. When this option is selected, the Recorder generates a set of x/y points,
depending on the input to the pick lists. It then draws a graph of those points,
according to the graph type specified in the Display Options window. For more
information on the pick list, refer to the Table X Val pick list and the Table Y Val pick list.

Standard Data
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Standard data refers to data that is automatically collected on every object. Standard
data includes Staytime, Content, and State information. This is the same information
that is shown in the Properties Dialog under the statistics tab. Use this option if you
would like to display a 3D content graph, 3D staytime histogram, or 3D state pie
graph in your model. Once you have selected standard data you must then select the
object that you would like to display information on, then select the type of standard
data to display.

: CEX
u Capture Data Options .._J@ b
Type of Data: !Sundud Cata _-_)
Capture Standard Data
Qbject Hame: | _‘_'ﬁ
Data to caphuse: | J
Statime
Content
Siate
Back Ned Cancel

User-defined Data
User-defined data refers to specific data that the modeler might want to show in a
graph or record to a table. Here the Recorder "watches" the value of some node in
your model, like the state of an object, or the content of the object, etc. When you
select user-defined data you are presented three options. You can choose Graph,
Min/Max/Average, Or Table

B Capture Data Options [’:_J@@

IR L N |
Type of Data: | Usesdefined Data |

Capture Uses detined Data

Output type: sC—uph v !

r- o
I Chadvalons {y g madaverage
Tadle

Back ] Nex I Cancel l

Check values at set intervals - If this box is checked, then data points will be recorded
at set time intervals. If the box is not checked, then data points will be recorded
whenever the value of the node changes.

Length of intervals - This field only applies if the "Check values at set intervals"” box is
checked. It is the span of time between each recorded data point.

Weight averages by time/occurrences - These radio buttons only apply if you've
chosenthe Min/Max/Average option for Output Type. Statistically there are two ways
to calculate a running average for a variable: 1) by time and 2) by occurrences. If
time is chosen, then the time that the watched node had a certain value is weighted
into the average. If occurrences is chosen, then each occurrence of a value will have
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the same weight as any other occurrence, and the time that the node stayed at a
given value does not matter.

Graph
The graph option is used to graph the changing values of a node on an object in your
model. Any number data node of any object in your model may be used. Click the
Help button next to the "Node to record" field to see a list of possible node names
that you may wish to use. Choose the object in the model from the drop down pick
list, and type in the name of the node you want to graph.

Select Nodes to capture

Object Name: I L]

Node to record: I Help I

Back l Next ] Cancel ]

The object will be selected from the pick list of the model objects. The node to record
will be the name of a node on the object. By pressing the Help button a list of the
possible nodes will be displayed.
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MAIN:Iproject/model As Dialog

Commeon Nodesto Record:
state_cuwrent - The number of the state that the object is cumently in
stats_content - The current content of the object

stats tentmin - The | st content value the obejct had during the modef's run

stats_contentmax - The highest content value the obejet had during the model's run
stats_contertavg - The average content of the object during the modal's run
stats_staytimemin - The shortest time that a flowitem stayed in this object
stats_staytimemax - The fongest time that a flowitem stayed in the obejct
stats_staytimeavg - The average amount of time that a flowwtem stayed in the object
stats_input - The number of flowiterns that traveled into the object
stats_output - The number of flowitems that traveled out of the obejct
nrofstops - The number of times the object has been stopped and not resumed
Any state name - (idle, processing, setup, utilize, blodked, down, conveying, empty
- waiting_for_operator, waaiting_for_transporter, travel_empty, loading
- unfoading, travel_loaded, oftset_travel _empty. offset_travel_loaded)
Any spatial aftribute . (spatialx, spatialee, spatiale:, ete)

Any user-defined label - just use the name of label

You must type the name of the node into the "Node to record" field. When you press
the next button you then must define the title of the chart and select the chart type
from the pick list.

Graph Display Options

Graph Title [

Graph Type I :J [V Display 3D Graph
Bar Graph
Pie Chart
Line Graph
Histogiam

Note: Be aware that the type of data that is being requested may not fit any graph
type. For example, the stats_staytimemax is best shown in a line graph, not a pie
chart. Once a graph type is selected you can set up the parameters of the graph for
better viewing. To view the graph double click on the recorder and select "View
Captured Data".

After choosing a graph type, additional edit fields specific to that type of graph will be
visible. For a Bar Graph and Line Graph, you will be asked to specify the maximum
number of data points you want the Recorder object to record and display in a

graph. For instance, if you type in 100 for the number of data points to record for a
Line Graph, you will only see the last 100 values recorded for the previously declared
node. For a Pie Chart and Histogram, the Recorder object will automatically record
the number of times the value of your node fell within one of the divisions or
"buckets" you declare for the graph.
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Min/Max/Average

The min/max/average option is used to view minimum, maximum, and average
values of a specific node or list of nodes in table format.

Output type:

mCaplure Data Options

TN T |
Type of Data: | Usesdefined Data P |

Capture Uses detined Data

f
;H-'.’H‘-\/Anulot

I Check vabous at 2at intesvals

L] ™ Weight avatapes by tima

(¢ Weight aversges by occurances

Dack [ N |

Canced

Click Next to define the nodes you want to record the minimum, maximum and
average values for. Specify the total number of nodes you want to record and then
click the Refresh Table button. At this point you must specifically state both the name
of the object and the name of the node on the object that you with to record. Click the
Help button for a list of possible nodes you may wish to record.

EEX

X Select Nodes to capture

Number of nodes to record:| 2.00

Refresh Table | Help‘

ObjectName | NodeName ]
Item1 Queue?2 stats_content
Item2 Sink4 stats_input
£ |
_C’J_J Back Next | Cancel

To view the recorded data in a table for the nodes you specified, click the "View
Captured Data" button on the main parameters window for the Recorder.
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Recorder Parameters Wizard Q@@

[R-coma

Name:

V' Display badkground

Data Capture Settings '

Display Optiors ]

View Captured Data ]

oK | Cancel I

The data table will look something like this. You may have this window open while
the model is running to see the values update dynamically.

/% Captured Data Table E]@
Name: ]Recorders
Object | Node | Minvalue ] MaxValue | AvgValue i CurrentValue | ReadCount |
stats_content Queue2 stats_content 0.000 10.000 4.000 4.000 1163.000
stats_input Sink4 stats_input 0.000 223,000 223.000 223,000 1162.000
_@_‘ Export Back Close

Table
The "Table" option for output type will write the value of the user-defined nodes to a
table every time they change or on a set time interval as determined by the user.
Whereas the "Min/Max/Average" option only records point statistics for the nodes,
this option records a continuous stream of data points for each of the nodes. You
will define which nodes to capture exactly the same way as you do for the
"Min/Max/Average" option. The following is an example of the data table you will see
when you click on the "View Captured Data". Notice that the table is displayed for
one node at a time. You selectthe other pre-defined nodes with the drop down pick
list. Also note that you can export the data to a file with the Export button.
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A Captured Data Graphs

Mame: ]Recorders
Select Recorded Node: lstats_content: L'

Value Time ~

1.000 4.212 E]

0.000 11.974

1.000 13.078

0.000 21.974

1.000 47.001

0.000 50.961

1.000 134.553

2.000 136,373

1.000 140,833

0.000 150.893

1.000 158,134

2.000 158.496

1.000 160,833

0.000 170.893

; 1 Nnn 214 317 !

| | >
_C?_JJ Export | Back ] Close I

The user-defined options for the Recorder object are advance features of the
software. Your use of these options will increase as you become more familiar with
the Flexsim software.
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Reservoir Tab Page

Reservoir ]

Maximum Content W—
High Mark I—IEU_UU—-

Midde Mark [so00

Low Mark W

Incoming Flow Rate ; g
](Original) inflowrate: Allow one flowitem in or out every 1 second(s). L} _lill

Qutgoing Flow Rate :
i {Original) outflowrate: Allow one flowitem in or out every 1 second(s). L] ill

Maximum Content - This number is the maximum number of volume units that the
reservoir can hold. By default, each flowitem represents one volume unit, but this can
be changed using the Incoming Flow Rate options.

High Mark - When the content of the reservoir rises or falls to this amount, trigger
functions are called on the reservaoir.

Middle Mark - When the content of the reservoir rises or falls to this amount, trigger
functions are called on the reservoir.

Low Mark - When the content of the reservoir rises or falls to this amount, trigger
functions are called on the reservoir.

Note on content values: The content values do not necessarily represent the number
of flowitems in the reservoir. In the incoming flow rate function, you can specify how
much volume you want each flowitem to represent. By default, each flowitem
represents 1 unit of volume, but you can have the pick list reference labels,
itemtypes, etc, to specify each flowitem's volume representation. The maximum
content and mark values are calculated based on the volume units, and not on the
number of flowitems in the Reservoir.

Incoming Flow Rate - This pick list returns how many seconds the reservoir will wait
after a flowitem enters before allowing the next flowitem to enter. Within this function
you can also set a number that represents the "volume" that the entering flowitem
takes up. By default this volume is 1, but alternate values can be set, and these
alternate values will be used for the maximum content, high mark, middle mark, and
low mark values. See Flow Rate pick list.

Outgoing Flow Rate - This pick list returns how many seconds the reservoir will wait
after a flowitem leaves before allowing the next flowitem to leave. See Flow Rate pick
list.
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Robot Tab Page

Robot

Z Rotation Speed | 20.000

¥ Rotation Speed | 20.000

Extension Speed | 0.500

Max Extension [ 4.000

Z Rotation Speed - This value sets how fast the robot rotates around its z-axis
whenever it needs to move. It is specified in degrees per time unit. For example, if
the robot needs to make half a turn in one second the rotation speed should be set
to 180.

Y Rotation Speed - This value sets how fast the robot rotates around its y-axis
whenever it needs to move. It is specified in degrees per time unit. This is the
rotation speed it uses to rotate to objects above and/or below it.

Extension Speed - This value sets how fast the robot’s arm will extend to reach a
flowitem or its destination. It is specified in distance units per time unit.

Max Extension - This value is the distance that the arm can reach when it is fully
extended. Each arm section is always half of this length.

This Page is Used By
Robot
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Separator Tab Page

Separator l

* Unpack " split ¥ Convey Items Across Separator Length

Split or Unpack Quantity
!(Originalj splitquantity: Unpack the full content of the flow item. _J _ﬂl

4

Unpack - If this box is checked, the separator will assume that the flowitem that
entered contains other flowitems that need to be removed.

Split - If this box is checked, the separator will make duplicate copies of the entering
flowitem.

Convey Items Across Separator Length - If checked, flowitems will travel across the
Separator during their process time.

Split/Unpack Quantity - This pick list returns how many flowitems will be unpacked or
duplicated by the separator. Refer to the split quantity pick list.
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Sink Page

Sirk.

Recycling Stratedy oo ok Recycle Flowitems ﬂ

Recycling Strategy - The recycling strategy drop-down list lets you specify how the
Sink recycles flowitems. Recycling flowitems can significantly increase the speed of
your model. By default, the Sink simply destroys flowitems that enter. To configure
the sink to recycle flowitems, select from the drop-down list a flowitem in the flowitem
bin that this sink's flowitems originate from.

Note on recycling flowitems: If you configure a Sink to recycle flowitems, those
flowitems will be returned to the flowitem bin as-is. This means that if there were
changes made to the flowitems during the model run, you will need to change them
back to their original state from the entry trigger of the sink, so that when they are
recycled, they will have the correct data, visuals, etc.

This Page is Used By
Sink
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Source Tab Page

Source l
Arrival Style ]Inter-Arrival Time _j_{
Flowltem Class ]Textured Colored Box lJ
[™ Arrival at time 0 Item Type | 1.000

Inter-Arrivaltime ‘
I(Original) interarrivaltime: An Exponential distribution with location value of 0 and scale _v_l _A_[J

Arrival Style
This is used to specify the way that the source creates flowitems.

Inter-Arrival time - After a set period of time, the source creates one flowitem. This
repeats until the model is stopped.

Arrival Schedule - The source follows a table that defines when flowitems are created,
how many there are, and what itemtypes are assigned to them.

Arrival Sequence - The source follows a table that defines what order flowitems are
created in. Flowitems are created as fast as the source can move them downstream.

Flowltem Class
This is used to define what class of flowitem the source will create. To edit and view
flowitem classes, use the Flowltems button in the toolbar.

Inter-Arrivaltime Usage
These fields define how the source creates flowitems when inter-arrival time is
selected as the arrival style.

Arrival at time 0 - If this is checked, one flow item will be created at time 0. The next
will be created at the end of the first inter-arrival time.

Item Type - Flow items that are created will be assigned the itemtype defined here.
Inter-Arrival time - A function that returns the amount of time the source should wait

before creating the next flowitem. The model must be compiled after changing this
parameter.

Arrival Table Usage
These fields define how the source creates flowitems when arrival schedule or arrival
sequence is selected as the arrival style.

277



Flexsim User Guide

Number of Arrivals - This specifies how many rows are in the arrival table.

Refresh - Pressing this button will update the on-screentable after changing the
number of arrivals.

Repeat Schedule/Sequence - If this box is checked, the schedule or sequence will
continually repeat itself until the model is stopped. In the case of a schedule, the
arrival defined in row 1 will occur O seconds after the time defined for the arrival in
the last row. This means that the arrival time for the very first row of the table is only
used once for a given simulation. Note that this initial delay can be used as a “warm-
up” period. If you would like to specify an interval time between the arrival time of the
last row and the arrival time of the first for when repeated, then add another row to
the end of the table and specify a quantity of 0.

Refresh - Eachrow in the table represents one arrival of flowitems at the source. The
columns in the table define the details of each arrival (i.e time,name,type,quantity).

ArrivalTime - This is the time that the arrival will occur.

ProductName - All the flowitems that the source creates during this arrival will be
given this name.

ItemType - All the flowitems that the source creates during this arrival will be given
this itemtype.

Quantity - This number specifies how many flowitems will be created during this
arrival.

This Page is Used By

Source
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TaskExecuter Tab Page

- Transporter72542 Parameters Window

| Transporter72542

TaskExecuter IColIision I Dispatcher | TaskExecuterTriggers | Transporter I

Capacity: 1.00 Acceleration: | oo
Maximum Speed: | 2.00 Deceleration: l?

V¥ Rotate while travelling ]Travel offsets for loadfunload tasks l.l
Load Time

I Return constant time of 0, _VJ LA‘_II
UnLoad Time-

I Return constant time of 0 _'_I _AH
~'Break to" Requirement

| Take only new tasksequences {no partially completed sequences) _v_] ﬂ!

MTBF MTTR | Time Tables |
All MTBF's Member MTBF's

=

ALy

Add l Delete l Edit Refreshl

_@J Properties | Apply I oK | Cancel

Capacity - This number is maximum number of flowitems that the Operator or
Transport can carry at a given time.

Maximum speed - This is the fastest that the Operator or Transporter can travel.

Acceleration - This number is how fast the Operator or Transporter gains speed until
it reaches its maximum speed or needs to slow down to reach its destination node.

Deceleration - This number is how fast the Operator or Transporter loses speed as it
approaches its destination node.

Travel offsets for load/unload tasks — This box provides 3 options. If "Travel offsets
for load/unload tasks" is selecteded, the transporter/operator will be move to the
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exact point where the flowitem is being picked up or dropped off. If "Do not travel
offsets for load/unload tasks", it will travel to the origin of the destination object and
pick up or drop off the flowitem there. In the case where the transporter/operator is
using networknodes to travel to the destination, it will travel to the networknode
attached to the destination object and then stop there. The option "Do not travel
offsets and block space on network" only applies when the object is connected to a
network of nonpassing paths. If it is chosen, then the object will arrive at the node,
finish its travel, and while it is doing the load/unload operation, it will continue to take
up space on the network, and block other objects traveling on the path.

Rotate while traveling — If this box is checked, the transporter/operator will rotate as
needed in order to orient itself in the direction of travel. If the box is not checked, it
will always face the same direction. This option will not affect the statistics of the
model if checked or unchecked. It is simply for visualization.

Load time - This pick list returns how long it takes this Operator or Transporter to load
the flowitem.

Unload time - This pick list returns how long it takes this Operator or Transport to
unload the flowitem.

Break to Requirement: This field is executed when the TaskExecuter comes to a
break task or callsubtasks task. The return value is a reference to a task sequence. The
logic within this field should search the TaskExecuter's task sequence queue, and
find a task sequence that is appropriate to break to.

This Page is Used By
TaskExecuter
Transporter
Operator
Crane
ASRSwhicle
Robot
Elevator
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Traffic Control Network Node Page

MetworkModes ]
Member Metwork Nodes Selected Node's Traffic Controls
1: NN2 1: TrafficControl?S Move Up
2: NN1 2: TrafficControl74 -- This TrafficControl
3t TrafficControl76 Move Down

Delete

ai

The NetworkNode page of the TrafficControl object lets you edit a TrafficControl's
connections to network nodes. The panel on the left shows all NetworkNodes that
are connected to the TrafficControl. Select one of these nodes, and the panel on the
right will refresh to a new list of traffic controls. The panel on the right shows all traffic
controls that are connected to the NetworkNode you have selected on the left. The
traffic control you are editing will have an extra " -- This TrafficControl" text, letting
you know how this traffic control is situated among other traffic controls. The ranking
of traffic controls in the right panel can have a significant effect on the behavior of the
network. For more information on traffic control ranking, refer to the section on the
TrafficControl. To move a traffic control up in its rank, press the Move Up button. To
move a traffic control down rank, press the Move Down button. To delete a
NetworkNode's connection to a TrafficControl, press the Delete button.

This Page is Used By

TrafficControl
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Traffic Control Page

For more detailed information on the TrafficControl object, refer the TrafficControl
object.

Traffic Control ]

Traffic Control Mode | Untimed Traffic Modes |
Number of Modes |2 Mumber of Entries ( 3 [~ Search For Best Mode
Max_Mr [n_a IFrom ] To ‘From [To IFrom ] To

1000.000 0.0000  MN1 MMZ MMZ MM MM3 MM
0.0000 0.0000  MM2 [N MMZ MM3 MM M3

Traffic Control Mode - This defines the method by which the object controls traffic.
There are two options: mutual exclusion or un-timed traffic modes.

Mutual Exclusion
Mutual exclusion is used to only allow a given number of travelers into the Traffic
Control's area, regardless of which paths they are on. Here you simply specify the
maximum number value.

Traffic Control l

Traffic Control Mode |Mutual Exclusion _Y_’

Maximum MNumber in Area ] 1.0000

Maximum Number in Area - This value defines the maximum number of travelers that
are allowed to be in the traffic control's area.

Un-timed Traffic Modes
Un-timed traffic modes are used if you want to control traffic based on each
individual path in the object's traffic control area. A mode is defined by one row in the
modes table. For each mode you can define a set of paths between nodes in the
traffic control area. When the traffic control is in a given mode, travelers are only
allowed into the traffic control area if the path they are entering on is one of the paths
defined in the current mode. The traffic control will stay in the same mode until there
are no travelers left in the traffic control area, after which it will take the first traveler
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that arrives and find a mode that contains that traveler's requested entry path. This is
why it is an un-timed mode. There is no limit on the amount of time that a traffic
control may stay in the same mode.

Traffic Control ]

Traffic Control Mode |Untimed Traffic Modes I
Number of Modes |2 Mumber of Entries { 3 [~ Search For Best Mode

}Max_Nr ln_a IFrom ]To ‘From lTo IFrom ]To
1000.000 0.0000  MN1 NMZ MNNZ MM MNM3 MM
0.0000 0.0000 MNN2 NM1 MNZ NN3 M1 MNM3

Number of Modes - This is the number of modes, or rows in the table. Enter the
number of modes you want, and click the Apply button, and the appropriate number
of rows will be created.

Number of Entries - This is the maximum number of From/To entries (or columns)
that you will need for your modes. If some modes don't need all of the columns, just
leave them blank.

Search for Best Mode - If this box is checked, then whenever the traffic control gets
an entry request for an entry path that is not in its current mode, it will search through
its modes to see if there are any other modes that include all paths already entered
as well as the new path. If so, it will change to that new mode and allow the traveler's
entry. Note that this may slow down the model, since the traffic control must search
the table every time an entry request is made.

Mode Table Entries
Max_Nr - This value specifies a maximum number of travelers allowed in when the
traffic control is in that given mode. It is much like the maximum number value in
mutual exclusion mode.

n_a - This value is reserved for future development, when timed traffic modes are
implemented.

From/To Entries - For each path of a mode, you specify the node from which the path
extends, and the node to which the path extends. Enter the name of the nodes. Note
that one entry describes only one direction of a node-to-node connection. Thus to
specify both directions of a path, you will need to make two From/To entries, one in
each direction.

This Page is Used By
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TrafficControl
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Transporter Tab Pages

Transporter

Lift Speed: 1.000

Lift speed - This number is how fast the lifts on the Transporter move up and down.

This Page is Used By

Transporter
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Object Trigger Functions

Note: If changes are made to any trigger functions, the model must be compiled
before running.

OnArrival: This function is called on a NetworkNode when a traveler arrives at the
node. If this function returns a non-zero value, then the traveler's next path to go to
will be changed to the path specified by the return value. This return value is the rank
of the next path, as shown in the NetworkNode's Paths tab page. See OnArrival trigger
pick list.

OnBreakDown: This function is called on an object when its MTBF expires. See
Breakdown/Repair Trigger pick list.

OnContinue: This function is called on a NetworkNode when a traveler continues on
to the next path leading out of the node. See OnContinue trigger pick list.

OnConveyEnd: This function is called on a Conveyor when a flowitem reaches its
end. See Process Finish Trigger pick list.

OnCreation: This function is called on a Source when it creates a new flowitem. See
Creation Trigger pick list.

OnEndCollecting: This function is called on a Queue when it has reached its batch
limit. See Process Finish Trigger pick list.

OnEndDwellTime: This function is called on a Rack when a flowitem’s dwelltime has
expired and it is ready to leave. See Process Finish Trigger pick list.

OnEmpty: This function is called on a fluid object when all of the material that it was
holding left and its content became 0. See Empty/Full Trigger pick list.

OnEntry: This function is called on an object when a flowitem is moved into it. See
Entry/Exit Trigger pick list.

OnExit: This function is called on an object when a flowitem is moved out of it. See
Entry/Exit Trigger pick list.

OnFallThroughHighMark: This function is called on a reservoir when the content falls
below the designated high mark. See Rise/Fall Through Mark Triggers pick list.

OnFallThroughLowMark: This function is called on a reservoir when the content falls
below the designated low mark. See Rise/Fall Through Mark Triggers pick list.

OnFallThroughMiddleMark: This function is called on a reservoir when the content
falls below the designated middle mark. See Rise/Fall Through Mark Triggers pick list.

OnFull: This function is called on a fluid object when its content reaches its maximum
content. See Empty/Full Trigger pick list.
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OnLoad: This function is called on an Operator or Transport when it completes
loading a flowitem. See Load/Unload Trigger pick list.

OnMessage: This function is called on an object when another object sends a
message to it using the sendmessage() or senddelayedmessage() commands. See
Message Trigger pick list.

OnProcessFinish: This function is called on an object when its process time has
expired. See Process Finish Trigger pick list.

OnRepair: This function is called on an object when its MTTR expires. See
Breakdown/Repair Trigger pick list.

OnResourceAvailable: This function is called when a downstream resource of a
Dispatcher becomes available.

OnRiseThroughHighMark: This function is called on a reservoir when the content
rises above the designated high mark. See Rise/Fall Through Mark Triggers pick list.

OnRiseThroughLowMark: This function is called on a reservoir when the content rises
above the designated high low. See Rise/Fall Through Mark Triggers pick list.

OnRiseThroughMiddleMark: This function is called on a reservoir when the content
rises above the designated middle mark. See Rise/Fall Through Mark Triggers pick list.

OnSetupFinish: This function is called on an object when its setup time has expired.
See Process Finish Trigger pick list.

OnUnload: This function is called on an Operator or Transport when it completes
unloading a flowitem. See Load/Unload Trigger pick list.
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FluidBlender Tab Page

FluidBlender l

Maximum Content | 100.00 Target Product ID ] 1.00
rInput Ports | rOutput Ports

Maximum Input Rate l 1.00 Maximum Object Rate | 1,00

Maximum Port Rate I 1,00
Qutput port scale factor (0-1)
l l

Adjust Output Rates

IDo nothing __"_] ﬂ]

Maximum Content - The maximum amount of fluid material that this object can hold
at any time.

Target Product ID - The ProductID that will be assigned to the material that leaves
this object.

Adjust Output Rates - This function is called every tick and allows the user to change
the output rates and scale factors during a model run. There are access variables
that are references to the nodes that hold the rates and scale factors. To read the
current rate (object or port) the getnodenum() command should be used. To change
the rate the setnodenum() should be used. To read or change the scale factors
getnodenum() and setnodenum() should be used in conjunction with the rank()
command.

Input Ports
These parameters affect how the object receives material from upstream objects.

Maximum Input Rate - The maximum rate that material will be allowed into this object

through all input ports combined. The actual input rate is based on the amount of
material available upstream and the space available in this object.
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Output Ports
These parameters affect how the object sends material to downstream objects.

Maximum Object Rate - The maximum rate that material will leave this object through
all output ports combined.

Maximum Port Rate - The maximum rate that material will leave this object through
any one port.

Output port scale factor - Each row of the table is the scale factor for a single output
port. The value is multiplied by the maximum port rate to determine the actual
maximum rate for that specific port. This allows the modeller to change the rate of
individual output ports during a model run.

This Page is Used By
FluidBlender
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FluidBlenderRecipe Tab Page

FluidBlenderRecipe |
Blender Recipe
| Ingredient | Percent (0-100) |
Port 1 0.00
Port 2 0.00
Port 3 0.00
Port 4 0.00

Blender Recipe
Each row of this table represents a single input port. The rows do not appear in the
table unless the object is already connected to upstream objects when the
Parameters GUI is opened. There are two columns that the modeller can change in
the table:

Ingredient - This is a text description of the ingredient coming from the port the row
represents. This is for the modeller's use only, the Blender will ignore this value.

Percent - This is a number between 0 and 100 that is the percentage of the total
incoming material that should come from the port represented by the row. The
Blender will adjust the actual amount of material pulled from each port to make sure
these percentages are correct, even when there is not enough material or space
available to pull at the maximum rate.

This Page is Used By
FluidBlender
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FluidGenerator Tab Page

FluidGenerator |

Maximum Content | 100.00 Initial Content ] 100.00 Initial Product
Generator Refill rOutput Ports -
Refill Mode [Conﬁnuous Refil _,_j Maximum Object Rate ] 1.00

Refill Rate I e Maximum Port Rate I 1.00

I

Qutput port scale factor (0-1)

| |
|

Adjust Output Rates

|Do nothing __I él]

4

Maximum Content - The maximum amount of fluid material that this object can hold
at any time.

Initial Content - The amount of material that is in the object when the model is reset.

Initial Product - This opens the Initial Product GUI which allows the modeller to define
the Product ID and sub-component mix of the material that is in this object.

Adjust Output Rates - This function is called every tick and allows the user to change
the output rates and scale factors during a model run. There are access variables
that are references to the nodes that hold the rates and scale factors. To read the
current rate (object or port) the getnodenum() command should be used. To change
the rate the setnodenum() should be used. To read or change the scale factors
getnodenum() and setnodenum() should be used in conjunction with the rank()
command.

Generator Refill
These parameters affect how the object refills itself as the model runs.
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Refill Mode - This selects the type of refill the Generator performs. It can refill itself
continuously (at a specified rate) or it can refill itself completely after it becomes
empty.

Refill Rate - The rate at which the Generator refills itself. This is available if
Continuous Refill is selected in the Refill Mode drop-down list.

Delay Time - The time that the Generator waits after becoming empty before it
completely refills itself. This is available if Refill When Empty is selected in the Reéfill
Mode drop-down list.

Output Ports
These parameters affect how the object sends material to downstream objects.

Maximum Object Rate - The maximum rate that material will leave this object through
all output ports combined.

Maximum Port Rate - The maximum rate that material will leave this object through
any one port.

Output port scale factor - Each row of the table is the scale factor for a single output
port. The value is multiplied by the maximum port rate to determine the actual
maximum rate for that specific port. This allows the modeller to change the rate of
individual output ports during a model run.

This Page is Used By
FluidGenerator
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FluidLevelDisplay Tab Page

FluidLevelDisplay |

v Draw Level Indicator

& Rectangular (" Cylindrical
x | 0.00 Rx | 0.00 sx |0.10
y |0.00 Ry [0.00 sy |0.10
2z |0.00 Rz |0.00 sz | 1.00

Draw Level Indicator - If this is checked, the level indicator bar will be drawn on the
object.

Rectangular - If this is selected, the level indicator bar will be drawn as a colored box.

Cylindrical - If this is selected, the level indicator bar will be drawn as a colored
cylinder.

X - The X location of the bar.

Y - The Y location of the bar.

Z - The Z location of the bar.

RX - The rotation of the bar around the X axis.
RY - The rotation of the bar around the Y axis.
RZ - The rotation of the bar around the Z axis.
SX - The size of the bar in the X direction.

SY - The size of the bar in the Y direction.

SZ - The size of the bar in the Z direction.

Note: The location and size values are expressed as a percentage (0-1) of the size
of the object.

This Page is Used By
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FluidBlender
FluidGenerator
FluidMixer
FluidProcessor
FluidSplitter

FluidTank
FluidToltem
ltemToFluid
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FluidMixer Tab Page

FluidMixer |

Target Product ID I 1.00

Input Ports rOutput Ports -
Maximum Object Rate [ 1.00 Maximum Object Rate | 1.00
Maximum Port Rate I 1.00 Maximum Port Rate I 1.00

Qutput port scale factor (0-1)

| |
|

Adjust Output Rates

IDo nothing l_, ill

Target Product ID - The ProductID that will be assigned to the material that leaves
this object.

Adjust Output Rates - This function is called every tick and allows the user to change
the output rates and scale factors during a model run. There are access variables
that are references to the nodes that hold the rates and scale factors. To read the
current rate (object or port) the getnodenum() command should be used. To change
the rate the setnodenum() should be used. To read or change the scale factors
getnodenum() and setnodenum() should be used in conjunction with the rank()
command.

Input Ports
These parameters affect how the object receives material from upstream objects.

Maximum Object Rate - The maximum rate that material will be allowed into this

object through all input ports combined. The actual input rate is based on the amount
of material available upstream and the space available in this object.
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Maximum Port Rate - The maximum rate that material will be allowed into this object
through any single input port.

Output Ports
These parameters affect how the object sends material to downstream objects.

Maximum Object Rate - The maximum rate that material will leave this object through
all output ports combined.

Maximum Port Rate - The maximum rate that material will leave this object through
any one port.

Output port scale factor - Each row of the table is the scale factor for a single output
port. The value is multiplied by the maximum port rate to determine the actual
maximum rate for that specific port. This allows the modeller to change the rate of
individual output ports during a model run.

This Page is Used By
FluidMixer
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FluidMixerSteps Tab Page

FluidMixerSteps I

-Mixer Steps Mixer Recipe

Number of Steps l 0 Update | Number of Ingredients I 0 Update I
| | | |

Before Step Delay Trigger -

| =N

-After Step Delay Trigger

| 2|+ |2 Al

Before Step Delay Trigger - This trigger fires after all of the material for a step has
been collected, but before the step's delay time begins. This gives the modeller a
chance to do things like call an operator for the delay.

After Step Delay Trigger - This trigger fires after the delay for a stepis complete. It
gives the modeller a chance release an operator or send messages to other objects.

Mixer Steps
Number of Steps - This is the number of steps that the Mixer will go through for every
batch of material that it makes.

Update - Pressing this button updates the Step Table so that it has the number of
rows specified by the modeller.

The Step Table shows all of the steps that the Mixer must go through for each batch.
Each step has two columns that the modeller must fill out:
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Description - This is a text description of the step. It is displayed by the Mixer's name
in the model view window when the Mixer is on the step.

Delay - This is the amount of time that the Mixer must wait after collected all of the
ingredients for the step before it can go on to the next step.

Mixer Recipe
Number of Ingredients - This is the number of ingredients that the Mixer will pull as it
goes through its Step Table.

Update - Pressing this button updates the Ingredients Table so that it has the number
of rows specified by the modeller.

The Ingredients Table show all of the ingredients that the Mixer pulls as it goes
through its Step Table. If a single ingredient needs to be pulled in more than one
step, it should appear in more than one row in the table. The table has four columns
that the modeller mustfill out:

Ingredient - This is a text description of the ingredient that the row represents. It is
only to help the modeller document their model. It does not affect the Mixer's
behavior.

Port - This is the input port that the ingredient will be pulled from.
Amount - This is the amount of the ingredient that will be pulled.

Step - This is the step number that the Mixer must be in for this ingredient to be
pulled.

This Page is Used By
FluidMixer
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FluidPipe Tab Page

FluidPipe |

Maximum Content | 100.00 Flow Mode [{jcar Definad ] L]

Input Ports rOutput Ports -
Maximum Flow Rate [ 1.00

Maximum Port Rate ’ 1.00 Maximum Port Rate I 1.00

Input port scale factor (0-1) Qutput port scale factor (0-1)

| l | |
| |

Adjust Input Rates

|Do nothing _“_’ AI] |

Adjust Output Rates-

IDo nothing L’ AIJ ‘

Maximum Content - The maximum amount of material that this object can hold.

Flow Mode - The Pipe has three different modes that can be used to define how fluid
is sent downstream:

Flow Evenly - The output ports are configured to have a maximum flow rate
equal to the incoming flow rate divided by the number out output ports. The
output ports may not send the same amount, depending on the content of the
downstream objects

First Available - The output ports are configured to have a maximum flow rate
equal to the incoming flow rate. Material will be sent to downstream objects in
a first-come-first-served manner.

User Defined - The modeller has control over the input rate (both for the object
and the individual ports) and the output rate for individual ports.

Adjust Input Rates - This function is called every tick and allows the user to change
the input rates and scale factors during a model run. There are access variables that
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are references to the nodes that hold the rates and scale factors. To read the current
rate (object or port) the getnodenum() command should be used. To change the rate
the setnodenum() should be used. To read or change the scale factors, getnodenum()
and setnodenum() should be used in conjunction with the rank() command.

Adjust Output Rates - This function is called every tick and allows the user to change
the output rates and scale factors during a model run. There are access variables
that are references to the nodes that hold the rates and scale factors. To read the
current rate (object or port) the getnodenum() command should be used. To change
the rate the setnodenum() should be used. To read or change the scale factors
getnodenum() and setnodenum() should be used in conjunction with the rank()
command.

Input Ports
These parameters affect how the object receives material from upstream objects.

Maximum Flow Rate - The maximum rate that material will be allowed into this object
through all input ports combined. This value serves as both the maximum input and
maximum output rates. The actual rate is based on the amount of material available
upstream and the space available in this object. Material will attempt to leave the
Pipe at the same rate that it came in. If there is not enough room downstream, the
material will "back up" and more (up to the maximum rate) will be available to send in
the next tick.

Maximum Port Rate - The maximum rate that material will be allowed into this object
through any single input port.

Input port scale factor - Each row of the table is the scale factor for a single input port.
The value is multiplied by the maximum port rate to determine the actual maximum
rate for that specific port. This allows the modeller to change the rate of individual
output ports during a model run.

Output Ports
These parameters affect how the object sends material to downstream objects.

Maximum Port Rate - The maximum rate that material will leave this object through
any one port.

Output port scale factor - Each row of the table is the scale factor for a single output
port. The value is multiplied by the maximum port rate to determine the actual
maximum rate for that specific port. This allows the modeller to change the rate of
individual output ports during a model run.

This Page is Used By
FluidPipe
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FluidPipeLayout I

[Pipe Section Edit Table

Initial Z Rotation I0.00 Number of Sections l3 Refresh I [ Conveyor View

Object Windows

length | yrotation | showjoint
sectionl 2,00 0.00 1.00
section2 2,00 45.00 1.00
section3 2,00 0.00 1.00

Pipe Section Edit Table

Initial Z Rotation - This is the rotation around the Z axis that is applied to the starting
point of the Pipe. This is used to orient the Pipe in a particular direction before

sections are drawn.

Number of Sections - The number of individual sections in Pipe's display.

Refresh - Pressing this button updates the table so that it has the number of rows the

modeller specified.

Conveyor View - If this box is checked, the Pipe will be drawn as a simple conveyor.

Section Table - Each row in the table represents a single section of the Pipe. There

are five columns the modeller should fill out:

Length - The length of the section
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Diameter - The diameter of this section of the Pipe. If the Pipe is being shown
as a conveyor, this is the width of the end of the section. The actual section will
become wider or more narrow depending on the diameter value of the
previous section.

Z Rotation - The rotation around the Z Axis that is applied at the end of the
section.

Y Rotation - The rotation around the Y Axis that is applied at the end of the
section.

Show Joint - If this is 1, a pipe joint will be drawn between the end of this
section and the start of the next one. The size of the joint is based on the
diameter of this section. This value is ignored if the Pipe is being drawn as a
Conveyor.

This Page is Used By
FluidPipe
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FluidProcessor Tab Page

FluidProcessor ]
Maximum Content | 100.00 Loss Value Io_og
rInput Ports Qutput Ports
No input information required Maximum Output Rate l 1.00

Receive Port Number ;
IBy Expression Input Port: 1 Note: The expression may be a constant value or the result o_:_] AIJ

Destination Port Number
|By Expression Qutput Port: 1 Note: The expression may be a constant value or the result _:_] AI]

Maximum Content - The maximum amount of material that this object can hold.

Loss Amount - A value between 0 and 1 that represents the percentage of material
that is lost going through the Processor. This loss could be due to evaporation,
inefficiency or many other factors. A value of 0 means that there is no material lost, a
value of 1 means that all material is lost. This loss is applied as soon as material is
pulled into the Processor.

Receive Port Number - If this field returns a 0, the Processor will receive material
from all input ports. If it returns a number greater than zero, the Processor will only
receive material from that input port.

Destination Port Number - If this field returns a 0, the Processor will allow material to

leave from all of its output ports. If it returns a number greater than zero, the
Processor will only allow material out that output port.

Input Ports
There is no input information the modeller has to define.
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Output Ports
These parameters affect how the object sends material to downstream objects.

Maximum Output Rate - The maximum rate that material will leave this object through
all of the output ports combined. The actual rate will be determined by the rate of
material coming into the Processor.

This Page is Used By

FluidProcessor
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FluidSplitter Tab Page

FluidSplitter |

Maximum Content I 100.00

Input Ports rOutput Ports -
Maximum Object Rate | 1.00 Maximum Output Rate I 1.00

Maximum Port Rate I 1.00

Input port scale factor (0-1)

Adjust Input Rates

|Open One Input l_l ﬂl

Maximum Content - The maximum amount of fluid material that this object can hold
at any time.

Adjust Input Rates - This function is called every tick and allows the user to change
the input rates and scale factors during a model run. There are access variables that
are references to the nodes that hold the rates and scale factors. To read the current
rate (object or port) the getnodenum() command should be used. To change the rate
the setnodenum() should be used. To read or change the scale factors gethodenum()
and setnodenum() should be used in conjunction with the rank() command.

Input Ports
These parameters affect how the object receives material from upstream objects.

Maximum Object Rate - The maximum rate that material will enter this object through
all output ports combined.

Maximum Port Rate - The maximum rate that material will enter this object through
any one port.

Output port scale factor - Each row of the table is the scale factor for a single input
port. The value is multiplied by the maximum port rate to determine the actual
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maximum rate for that specific port. This allows the modeller to change the rate of
individual input ports during a model run.

Output Ports
These parameters affect how the object sends material to downstream objects.

Maximum Output Rate - The maximum rate that material will leave this object through
all output ports combined.

This Page is Used By
FluidSplitter
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FluidSplitter Percents Tab Page

FluidSplitterPercents I
Splitter Percents
| Ingredient | Percent (0-100) |
Port 1 0.00
Port 2 0.00
Port 3 0.00
Port 4 0.00

Splitter Percents
Each row of this table represents a single output port. The rows do not appear in the
table unless the object is already connected to downstream objects when the
Parameters GUI is opened. There are two columns that the modeller can change in
the table:

Ingredient - This is a text description of the material going to the port the row
represents. This is for the modeller's use only, the Splitter will ignore this value.

Percent - This is a number between 0 and 100 that is the percentage of the total
outgoing material that should go to the port represented by the row. The Splitter will
adjust the actual amount of material sentto each port to make sure these
percentages are correct, even when there is not enough material or space available
to send at the maximum rate.

This Page is Used By
FluidSplitter
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FluidTank Tab Page

FluidTank ]

Maximum Content | 100.00 Initial Content |0.00 Initial Product

Input Ports rOutput Ports -
Maximum Object Rate [ 1.00 Maximum Object Rate I 1.00

Maximum Port Rate l 1.00 Maximum Port Rate I 1.00

Input port scale factor (0-1) Qutput port scale factor (0-1)

| l | |
| |

Adjust Input Rates

|Do nothing _’ﬂ ﬁ[]

Adjust Output Rates

IDo nothing L’ ﬁu ‘

Maximum Content - The maximum amount of fluid material that this object can hold
at any time.

Initial Content - The amount of material that is in the object when the model is reset.

Initial Product - This opens the Initial Product GUI which that allows the modeller to
define the Product ID and sub-component mix of the material that is in this object.

Adjust Input Rates - This function is called every tick and allows the user to change
the input rates and scale factors during a model run. There are access variables that
are references to the nodes that hold the rates and scale factors. To read the current
rate (object or port) the getnodenum() command should be used. To change the rate
the setnodenum() should be used. To read or change the scale factors getnodenum()
and setnodenum() should be used in conjunction with the rank() command.

Adjust Output Rates - This function is called every tick and allows the user to change
the output rates and scale factors during a model run. There are access variables
that are references to the nodes that hold the rates and scale factors. To read the
current rate (object or port) the getnodenum() command should be used. To change
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the rate the setnodenum() should be used. To read or change the scale factors
getnodenum() and setnodenum() should be used in conjunction with the rank()
command.

Input Ports
These parameters affect how the object receives material from upstream objects.

Maximum Object Rate - The maximum rate that material will enter this object through
all output ports combined.

Maximum Port Rate - The maximum rate that material will enter this object through
any one port.

Output port scale factor - Each row of the table is the scale factor for a single input
port. The value is multiplied by the maximum port rate to determine the actual
maximum rate for that specific port. This allows the modeller to change the rate of
individual input ports during a model run.

Output Ports
These parameters affect how the object sends material to downstream objects.

Maximum Object Rate - The maximum rate that material will leave this object through
all output ports combined.

Maximum Port Rate - The maximum rate that material will leave this object through
any one port.

Output port scale factor - Each row of the table is the scale factor for a single output
port. The value is multiplied by the maximum port rate to determine the actual
maximum rate for that specific port. This allows the modeller to change the rate of
individual output ports during a model run.

This Page is Used By
FluidTank
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FluidTankMarks Tab Page

FluidTankMarks |

Low Mark ' 0.00

Mid Mark | 0-00

High Mark l 0.00

PassingLowMark <
| 2| +|El Al
PassingMidMark .
I o|+|El Al
PassingHighMark

| 2|+ |E]| Al

Low Mark - If the content passes this value (while rising or falling), the
PassingLowMark Trigger will fire.

Mid Mark - If the content passes this value (while rising or falling), the
PassingMidMark Trigger will fire.

High Mark - If the content passes this value (while rising or falling), the
PassingHighMark Trigger will fire.

PassingLowMark - If the content passes the Low Mark, this trigger fires. lts common
uses include opening and closing ports or sending messages. There is an access
variable that informs the modeller if the fluid level is rising through the mark or falling.

PassingMidMark - If the content passes the Mid Mark, this trigger fires. lts common
uses include opening and closing ports or sending messages. There is an access
variable that informs the modeller if the fluid level is rising through the mark or falling.

PassingHighMark - If the content passes the High Mark, this trigger fires. lts common

uses include opening and closing ports or sending messages. There is an access
variable that informs the modeller if the fluid level is rising through the mark or falling.

This Page is Used By
FluidTank
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FluidTerminator Tab Page

FluidTerminator I

Input Ports

Maximum Object Rate | 1.00

Maximum Port Rate | 1.00

Input port scale factor (0-1)

|
|

-Adjust Input Rates-

[Do nothing Li _{\_[]

Adjust Input Rates - This function is called every tick and allows the user to change
the input rates and scale factors during a model run. There are access variables that
are references to the nodes that hold the rates and scale factors. To read the current
rate (object or port) the getnodenum() command should be used. To change the rate
the setnodenum() should be used. To read or change the scale factors getnodenum()
and setnodenum() should be used in conjunction with the rank() command.

Input Ports
These parameters affect how the object receives material from upstream objects.

Maximum Object Rate - The maximum rate that material will enter this object through
all output ports combined.

Maximum Port Rate - The maximum rate that material will enter this object through
any one port.

Output port scale factor - Each row of the table is the scale factor for a single input
port. The value is multiplied by the maximum port rate to determine the actual
maximum rate for that specific port. This allows the modeller to change the rate of
individual input ports during a model run.

This Page is Used By

FluidTerminator

311



Flexsim User Guide

FluidTicker Tab Page

FluidTicker |
Tick Time I 1.00 IV Optimize object list resorting
Product Components 0 U
pdate

Component Names

Tick Time - This is length of time in each tick. At the end of a tick, the Ticker
calculates how much fluid moved between the fluid objects in the model.

Optimize object list resorting - The Ticker keeps an internal list of the order that the
Fluid Objects should be evaluated. if this box is not checked, the order in which
certain objects are evaluated may be different in different runs of the model. This can
cause a model to give different results, even if nothing in the model has actually
changed. Typically, this box should be checked.

Product Components - This is the number of sub-components available to all of the
fluid objects in the model. All of the objects use the same list of sub-components,
although they do not have to specify a value greater than O for all of the components.

Update - Pressing this button updates the list of component names so that there are
the number that the modeller specified.

Component Names - This table lists the names of the sub-components that are
available to all of the fluid objects in the model.

This Page is Used By
Ticker
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FluidToltem Tab Page

FluidToItem |
Maximum Content | 100.00 Flowitem [Textured Colored Box L]
Input Ports 1 Flowitem Qutput
Maximum Object Rate l 1.00 Fluid per Discrete Unit 1.00
Maximum Port Rate I 1.00 Discrete Units per Flowitem ] 1.00
Input port scale factor (0-1) Flowitem ItemType 0.00
l Flowitem Name ] Product
Adjust Input Rates -
|Do nothing | AH

Maximum Content - The maximum amount of fluid material that this object can hold
at any time.

Flowitem - This is the class of flowitem that the FluidToltem will create.

Adjust Input Rates - This function is called every tick and allows the user to change
the input rates and scale factors during a model run. There are access variables that
are references to the nodes that hold the rates and scale factors. To read the current
rate (object or port) the getnodenum() command should be used. To change the rate
the setnodenum() should be used. To read or change the scale factors getnodenum()
and setnodenum() should be used in conjunction with the rank() command.

Input Ports
These parameters affect how the object receives material from upstream objects.

Maximum Object Rate - The maximum rate that material will enter this object through
all output ports combined.

Maximum Port Rate - The maximum rate that material will enter this object through
any one port.
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Output port scale factor - Each row of the table is the scale factor for a single input
port. The value is multiplied by the maximum port rate to determine the actual
maximum rate for that specific port. This allows the modeller to change the rate of
individual input ports during a model run.

Flowitem Output
These parameters define when the FluidToltem creates a flowitem and some
information that will be defined on the flowitem when it is created.

Fluid per Discrete Unit - This is the number of units of fluid material that are in a
single discrete unit in the flowitem. For example: 5 gallons per can.

Discrete Units per Flowitem - This is the number of discrete units of material that are
in each flowitem. For example: 10 cans per case, where a flowitem is a single case.

Flowitem Itemtype - This value will be assigned to the itemtype of the flowitems as
they are created. It can be changed using the OnCreation or OnEXxit triggers.

Flowitem Name - This name will be assigned to the flowitems that are created. It can
be changed later using triggers.

This Page is Used By
FluidToltem
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Initial Product GUI

72 Initial Prod. .. E}@ﬂ

Object Name: FluidTank2
Product ID I 1.00

|
Milk 0.30
Cream 0.30
Water 0.20
Sugar 0.10

o] o |

This GUI is used to define the initial Product ID and sub-component list for fluid
material that is created by the object.

Object Name - The object that is creating this material.
Product ID - The Product ID that will be assigned to the material that is created.

Sub-Component List - Each row in the list is a different sub-component that is
available for this material. The list is defined on the FluidTicker GUI. The values are
percentages from 0 to 1. They should add up to 1. All of the available sub-
components are listed here, but the material does not have to use them all. If there
are any that it does not use, the values in those rows should be set to 0.

This Page is Used By
FluidGenerator

FluidTank
ltemToFluid
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ltemToFluid Tab Page

ItemToFluid |
Maximum Content | 100,00 Initial Product
rInput Ports i rOutput Ports
Fluid per Discrete Unit ] 1.00 Maximum Object Rate | 1,00
Discrete Units per Flowitem I 1.00 Maximum Port Rate l 1,00
Flowitem Recyding Qutput port scale factor (0-1)
Destroy FlowItems l.l | l
Adjust Output Rates

|Do nothing _‘;] AH

Maximum Content - The maximum amount of fluid material that this object can hold
at any time.

Initial Product - This opens the Initial Product GUI which that allows the modeller to
define the ProductlD and sub-component mix of the material that is created by this
object.

Adjust Output Rates - This function is called every tick and allows the user to change
the output rates and scale factors during a model run. There are access variables
that are references to the nodes that hold the rates and scale factors. To read the
current rate (object or port) the getnodenum() command should be used. To change
the rate the setnodenum() should be used. To read or change the scale factors
getnodenum() and setnodenum() should be used in conjunction with the rank()
command.

Input Ports
Fluid per Discrete Unit - This is the number of units of fluid material that are in a
single discrete unit in the flowitem. For example: 10 pounds per bag.

Discrete Units per Flowitem - This is the number of discrete units of material that are
in each flowitem. For example: 5 bags per pallet, where a flowitem is a single pallet.
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Flowitem Recycling - The modeller uses this drop-down list to decide where to store
flowitems that need to be recycled. They should send flowitems back to the section
of the flowitem bin that they originally came from.

Output Ports
These parameters affect how the object sends material to downstream objects.

Maximum Object Rate - The maximum rate that material will leave this object through
all output ports combined.

Maximum Port Rate - The maximum rate that material will leave this object through
any one port.

Output port scale factor - Each row of the table is the scale factor for a single output
port. The value is multiplied by the maximum port rate to determine the actual
maximum rate for that specific port. This allows the modeller to change the rate of
individual output ports during a model run.

This Page is Used By
ItemToFIluid
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Ticker

Overview
The Ticker is responsible for breaking time into small, evenly spaced units called
"ticks". The modeler can define the length of a tick. The Ticker is the object that
controls all of the Fluid Objects in a model. For this reason, in any model that uses
Fluid Objects, there should always be exactly one Ticker. The modeler also uses the
Ticker to define the global list of sub-components that make up the fluid material in
the model.

Details
Any model that uses the Fluid Objects must have a Ticker. The Ticker must be
named "TheTicker". The modeler can create a Ticker by dragging it from the library
icon grid to the model view window. However, this is an easy step to forget, so when
the modeler drags any Fluid Objectinto a model, a Ticker is created if there is not
one already in the model. If the modeler tries to create another Ticker, a warning
message is given saying that a Ticker already exists and that the new Ticker should
be deleted.

The Ticker does not do much that the modeler can see, but it is very important
behind-the-scenes. It is responsible for calculating how much material is transferred
between Fluid Objects at the end of every tick. When the model is reset, the Ticker
builds a list of all of the Fluid Objects in the model. This objects in this list are sorted
based on how many fluid objects are upstream and downstream of them. At the end
of each tick, the Ticker begins with the fluid object farthest downstream and
calculates how much material it received during that tick. Then the Ticker calculates
how much material moved into the object upstream of that starting object, and so on
until it reaches the starting point of the fluid portion of the model.

The Ticker only has a few values that the modeler can change. The mostimportant
of these is the tick time. This is the length of time that the Ticker will wait between
updates to the Fluid Objects. A very smalltick time will result in a large number of
events firing as the model runs (at least one per tick) and may slow down the model.
It will also, in many cases, increase the accuracy of the Fluid Objects' behavior. A
longer tick time will generally result in a faster running model, but at a costin
accuracy. It is up to the modeler to find the appropriate balance of speed and
accuracy for their model.

The modeler can also use the Ticker to define a set of sub-components that will
make up the fluid material in the model. Each of the sub-components should be
given a name.. These names are to help the modeler understand what is happening
in the model, they have no affect on the objects' behavior or accuracy. All fluid
material has the same list of sub-components. It is not required that any given fluid
material use all the sub-components, however. The Fluid Objects keep track of the
percentages of the sub-components that make up the material that they are currently
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processing. If fluid material from two different sources is mixed together, the sub-
components' percentages are adjusted accordingly. There is no limit to the number
of sub-components that can be defined. Just remember that the list applies to all
fluids.

States
Idle - The Ticker is always in an idle state.

Parameters tab-pages
FluidTicker
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Properties Pages

Visual Properties Page

This page allows you to configure the appearance and orientation of the object.

A Queub Properties Window

Visual lGeneral] Labels | Statistics |

Z =
|v When vou press apply or OK, the visual settings will be
>4

updated,
-Appearance-
3D Shape lfsSdtqueue_n_colorﬁds LI _'
Shape Factors Edit Reset |

2D Shape ' etk _l
3D Texture I Aokok __l

Color l _l

Position, Rotation, and Size

x |-10.00 Ry |0.00 sx | 250
y |0.00 Ry |0.00 sy |1.50
2 [0:00 Rz |0.00 sz |1.10

Custom Draw Code-

é?]+||_élj

@l 4 I )I Parameters l Apply I oK I Cancel l

3D Shape - This option specifies the 3d shape for the object. Define a path to
a .3ds, .wrl, .dxf, or .stl file. There is also a list of pre-selected options to choose from.

Edit 3D Shape Factors - Click on this button to bring up a window that edits the
object's 3D shape factors. 3d shape factors specify how the object's 3d shape is
oriented with respectto the object.
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X 3D Shape Eactors

e ID.UU Aﬁ ¥ 'ﬁ
¥ ]0.00 ﬁ!_l r ..‘1!’
z [0.00 O ¥ - 4
Re[0.00 @ ! . 4
RYlU-UU 4 ! - 4
Rz[0.00 ! . 4
sx]l-UU R s - 4
SYIl-UU 4 i - 4
szl 1.00 4 $ - 4
g]_l Apply ] oK I Cancel I

The window above shows the default shape factors of a Queue's 3d shape. Enter a
value on the left, or use the slider to change the 3D shape factors. The buttons to the
side of the slider let you change the minimum and maximum range of the tracker.
The picture below shows a queue whose x shape factor has been changed from 0 to
0.5, y from 0 to -0.3, and whose sy shape factor has been changed from 1 to 1.5.
Notice that the yellow bounding box still reflects the true position and size of the
gueue, but the 3d shape has been offset in the x direction and scaled in the y
direction.

2D Shape - This option specifies the 2d shape for the object, or a texture to be drawn
at its base. Usually the 2D texture is not shown in the orthographic view, but is
shown in the planar view.

3D Texture - This field specifies the object's 3d texture. If the 3D shape does not
already have a texture defined within its 3d file, then this texture will be drawn on the
face of the 3d shape. Note that if the object's 3d shape already has a texture defined,
then this texture will not be used.
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Color - This field specifies the color of the object. Note that if the object already has
materials defined in its 3d shape's file, then this color will not show. This color shows
through only if no materials are defined in the 3d file.

Position, Rotation, and Size - This option lets you define the position, rotation, and
size of the object.

Custom Draw Code - This pick list allows you to define your own draw code for the
object. If this field returns a 1, then the object's default draw code will not be drawn.
Note that an object's draw code is different than its 3d shape being drawn. While
most objects just show their 3d shape and don't have any draw code, some objects,
like conveyors and racks, need more dynamic drawing capability, rather than a static
3d shape to draw. Returning 1 overrides this special drawing code, not the drawing
of the object's 3d shape. To hide the 3d shape, un-check the show 3d shape box in
the General Properties page.
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General Properties Page

This page mostly gives you information on the object, but you can also set the name
of the object, as well as set flags for how the object is drawn.

X Queu5 Properties Window [Z]@

visusl  General | Labels | Statistics |

D=
| Queus
Type: Queue Location: model

1: Source?2
Central Ports
Output Ports

Delete | Rank ~ |

Go To l Rankvl

Flags: vV show MName ¥ Show Contents
|V Show 2D Shape | Scale Contents
[V show 3D Shape ¥ Show Ports

User Description

_@_’ Parameters] Apply l QK I Cancel l

Name - At the top of the page you can enter the name of the object. Be careful when
having both Parameters and Properties windows open, because applying one could
override the changes to another. Also, in specifying the name of the object, do not
use any special characters like >,<,*,-, (, ), etc. This will cause Flexsim to not compile
correctly. Spaces and underscores should be the only non-alpha-numeric characters
used. Also, do not begin the name with a number.

Type - This field shows what type of object it is.

Location - This field shows the name of the object containing this object.
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Input/Central/Output Ports - This area lets you edit the object's connections. Select
either Input Ports, Central Ports, or Output Ports from the combobox on the left. The
list on the right shows the appropriate connections. Click on a connection and move
it up or down in the list by using the Move Up and Move Down buttons. Delete the
connection with the Delete button. Once you have finished editing an object's
connections, you will need to reset the model before running it again.

Flags - Here you can check different boxes to show/hide different parts of the object,
such as the contents of the object, the name, the ports, etc.

User Description - This field allows you to give a description of what the object does,
including any special logic you have put on the object.
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Labels Tab Page

Labels are custom variables that you can specify on the object. For example, if you
want to keep track of the number of flowitems of itemtype 3 that have entered an
object, you can use a label to keep a record of this value. Use the commands
setlabelnum(), getlabelnum(), and label() to interact with labels you have created.
More information on these commands is found in the command summary.

XA Queu’ Properties Window

visual | General Labels IStatistics]

| | |

Add Mumber Label ] Add Text Label ] ]Table View _vJ

@_] Parameters] Apply | QK | Cancel |

The main panel shows a list of the labels on this object. You can add number and
text labels by clicking on the Add Number/Text Label buttons at the bottom of the
window. You can also edit labels by right clicking on a label. A pop-up menu will
appear, giving you the options below. Make sure that you only right click on the label
to get this pop-up menu. If you left click on a label, then right click, you will get a text
editing menu instead.
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You can also view the labels as a tree view by selecting Tree View in the drop-down
box at the bottom.

Note on deleting a label: You can only delete a label by right-clicking on it and
selecting the Delete Label option. You may need to click off of the table (in a blank
white area of the panel), then right click on the label. Do not left click then right click
on the label, or a different pop-up menu will appear.

Add Mumber Label |
Add Text Label

Delete Label

Duplicate Label
Create/Edit Label Table
Explore as Tree

Add Number Label - This option adds a number label to the object, the same as the
Add Number Label button at the bottom.

Add Text Label - This option adds a text label to the object, the same as the Add Text
Label button at the bottom.

Delete Label - This option deletes the selected label.

Duplicate Label - This option duplicates the selected label.

Create/Edit Label Table - This option lets you use a label as a two-dimensional table.
It brings up a table edit window to edit the label as a table. To get and set values in
this table during the model run, you can use the gettablenum() and settablenum()
commands, passing a reference to the label as the first parameter using the label()

command. For more information on these commands, refer to the command
summary. Example: gettablenum(label(current, "curitemtype™), 4, 5);

Explore as Tree: - This option lets you explore the selected label in a tree view.
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Statistics Properties Page

The statistics page lets you see state, content, and staytime information on an object.
This interface is separated into four sections. The first section shows general
information on content, staytime, and state. The other three sections show graphs of
the information.

XA Queus Properties Window

visual | General | Labels Statistics I

General IState I Content ] Staytime ]

Content:

Current; 0.00

Minimun; 0.00 Chart...

Maxirmunm: 0.00

Average: 0.00
rStaytime -

Minirmurmn: 0.00

Maximum: 0.00 Chart...

Average: 0.00 —_—
State

Current: empty Chart...
Throughput

Input: 0.00 Output: 0.00
rSettings

[ Record data for Content and Staytime araphs

Limit Content History Size to: | 100.00 points
Staytime Histo Lower Bound: 0.00

Staytime Histo Upper Bound: I—I_U-E—U-a——

Staytime Histo Divisions: W

[~ Display Confidence Interval |95.00 percent |

@J 4 | )I Parameters ] Apply | OK | Cancel ]

Content - This box shows the object's current, minimum, maximum, and average
content values. The average content is weighted by time and not by the number of
instances of a given content. The Chart button on the right brings up a window that
shows the object's content vs. time graph. The chart is the same as the one shownin
the content tab page. The chart is shown below.
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Note on the Content Graph: In order for an object's content graph to be recorded, the
stats collecting of the object must be turned on for that object. For more information
on stats collecting, refer to the Stats menu.

Staytime - This box shows the object's minimum, maximum, and average staytime
values. The Chart button on the right brings up a window that shows the object's
staytime histogram. The chart is the same as the one shown in the staytime tab page.
This page is shown below.

Note on the Staytime Histogram: In order for an object's staytime histogram to be
recorded, the stats collecting of the object must be turned on for that object. For
more information on stats collecting, refer to the Stats menu.

State - This box shows the object's current state value. Each state's meaning is
dependent on the type of object involved. Refer to the library objects for more
information about what each state means. Refer to the state list for a quick reference
of each state's number and macro definition. The Chart button on the right brings up
a window that shows the object's staytime histogram. The chart is the same as the
one shown in the state tab page. This page is shown below.

Throughput - The throughput box shows the object's current input and output
statistics.

Settings - Here you can define parameters for how statistics are recorded, such as
the limit on the number of points stored in the content history, the lower and upper
bounds on the staytime histogram, number of divisions or "buckets" in the staytime
histogram, and whether to display the confidence interval for the mean staytime.
Options for confidence percentage values are either 90, 95, or 99 percent confidence.
Once you have changed these settings, you will need to reset the model before
running again.
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Queue? Properties Window

Vkuall Otnlull Labels Statstics I
Genaral | State  Content lsuyﬁm.]
Content vs. Time
5.00
000 e
787 e s
Parametes I Apply l oK l Canoel
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e2 Properties Window

anll oemull Labels Statstics l

Ocmull suul Content Staytime I

15.00

000

Staytime
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Object Windows

Visual | Genenat | Labels  Statities |
General  State lmmm] suyﬂmt]

Parametes l

State

ODEEEEENEEERERREEEOOOO0000

ISl (00, 00%)

peocaszing (0.0.0.0%)

busy (0.0, 0.0%)

blodoed (0.0.0.0%)

generating (0.0, 0.0%)

empty (302, 7 4%)

oollecting (0.0, 0.0%)

releasing (376.1, 926%)
waiting_tor_operator (0.0, 0.0%)
waiting_tor_transportes (0.0, 0.0%)
breakedown (0.0, 0.0%)
scheduled_down 0.0, 00%)
conveylag (0.0, 0.0%)
travei_empty 00, 00%)
travel_loaded (00, 00%)
offsat_travel_empty (30, 00%)
ofteed_travel_loaded (00.G0%)
loading @O.0.0%)

ualeading ©.0.00%)

down (0.0, 0.0%)

setup (0.0, 0.0%)

utilize (0.0, 0.0%)

apply | ok | cancar |
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Flexsim Object Library

Introduction
The Flexsim library is made up of objects that are designed to interact with each
other in a way that is easy to use and understand. These objects have been
implemented using an object-oriented methodology, which involves a super-
class/subclass hierarchy. Subclass objects inherit attributes and default behavior
from their super-classes while specializing that behavior to fit a specific situation. In
Flexsim, most objects in the library have been created as one of two general object
types, or super-classes. These two general types we refer to as FixedResources and
TaskExecuters.

FixedResources
FixedResources are stationary objects in your model that may represent steps in
your process, such as processing stations or storage areas. Flowitems progress
through the model by entering, being processed by, and then finishing at these steps
in the model. When a flowitem is finished at one step, it is sent on to the next step, or
FixedResource, in the model.

TaskExecuters
TaskExecuters are used as shared, mobile resources in the model. They may be
operators that are required in order for a given step to process a flowitem, or they
may transport flowitems between steps. They can perform many other simulation
functions as well.

As you become more experienced in using Flexsim, you will realize that the
distinction between FixedResources and TaskExecuters can sometimes become
very blurred. TaskExecuters have the capability of simulating FixedResource-like
processing steps in a model, while FixedResources can also be configured to travel
or operate as shared resources. The only difference is the perspective from which
you approach the problem.

Learning Suggestions
In getting to know the Flexsim object library, we suggest that you first read the help
section for the FixedResource. Then read the help section for the TaskExecuter, as well
as task sequence help. Once you are familiar with how these two general types of
objects work, you can learn the specialized functionality for subclasses of these two
general types. These subclasses are listed below.

FixedResources
Source
Queue
Processor
Sink
Conweyor
Combiner
Separator

333



Flexsim User Guide

FlowNode
MergeSort
MultiProcessor
Rack

Resenwoir
BasicFR

TaskExecuters
Operator
Transporter
ASRSwehicle
Crane
Elevator
Robot
BasicTE

Other

There are also some objects in the library that are neither TaskExecuter nor
FixedResource. These object are listed below.

Dispatcher

NetworkNode

Recorder

TrafficControl

VisualTool
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ASRSvehicle

Overview
The ASRSvehicle is a special type of transport specifically designed to work with
racks. The ASRSvehicle will slide back and forth in an aisle between two racks
picking up and dropping off flowitems. The reach, lift, and travel motions are fully
animated by the ASRSvehicle. The lift and travel motions will occur simultaneously,
but the reach will only occur after the vehicle has come to a complete stop.

Details
The ASRSvehicle is a subclass of the TaskExecuter. It implements offset travel by only
travelling along its own x-axis. It travels until it is perpendicular with the destination
location, lifting its platform as well. If the offset travel is for a load or unload task, then
once the offsetting is finished, it will use the user-specified load/unload time to
convey the flowitem onto its platform, or off of its platform to the destination location.

The ASRSvehicle does not connect itself to a navigator by default. This means that
travel tasks will not be performed. Instead, all traveling is done using offset travel.

Note on conveying a flowitem onto an ASRSvehicle: For a load task, the conveying of
the item onto the platform may not work if the flowitem is in an object that
continuously refreshes the location of the flowitem, like a conveyor for example. In
this case, if you want the conveying of the item onto the platform to show up, then
make sure that the ASRSvehicle is ranked after the object it is picking up from in the
model tree (the ASRSvehicle must be lower down in the tree).

In addition to the standard TaskExecuter fields, the ASRSvehicle has a modeler-
defined lift speed and initial lift position for the its platform. The platform will return to
this position whenever the ASRSvehicle is idle or is not doing offset travel.

Context
Since the main distinction of an ASRSvehicle is that it only moves along its x and z
axes and doesn't rotate, this object can be used for any purpose in which you don't
want the object to turn, but rather just go forward and backward and up and down. In
some models it has been used as a simple transfer car, or as a transfer conveyor
between two or more conveyors.

States
This object follows TaskExecuter states.

Parameter tab-pages
TaskExecuter
Collision
Dispatcher
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TaskExecuterTriggers
ASRSwehicle

Related Topics

TaskExecuter
Task Sequences
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BasicFR

\

Overview
The BasicFR object is a FixedResource that is meant for developers to create user
libraries with. It passes almost all inheritable FixedResource logic to pick-list
functions, sothat user library developers can specify virtually all functionality for the
FixedResource.

Details
The BasicFR is a sub-class of the FixedResource. It allows you to specify logic for its
reset, entry, exit, and message triggers, as well as advanced functionality like stop
object/resume object, pick/place offset, transport in notify/complete, transport out
notify/complete, and other advanced functions.

In the entry, exit, reset, and message triggers of this object, you will need to
implement logic that receives and releases flowitems using the receiveitem() and
releaseitem() commands. There are also several more commands that you can use
in processing items, such as setstate(), senddelayedmessage(), and all of the
commands in the FixedResource category of the command list. This object is meant
to be a bare-bones implementation of the FixedResource, where all logic is
implemented by the modeler.

Extra Parameters for the Entry/Exit Triggers
The BasicFR passes 2 extra parameters into its entry and exit triggers. As parval(3)
it passes the current value of its nroftransportsin variable. As parval(4) it passes the
current value of its nroftransportsout variable.

Parameters tab-pages
Flow
FixedResourceTriggers

Labels
BasicFR Advanced
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BasicTE

.

Overview
The BasicTE object is a TaskExecuter that is meant for developers to create user
libraries with. It passes almost all inheritable TaskExecuter logic to pick list functions,
so that user library developers can specify virtually all functionality for the
TaskExecuter.

Details
The BasicTE is a sub-class of the TaskExecuter. It allows you to specify logic for its
offset travel functionality, as well as advanced functionality like stop object/resume
object, pick/place offset, and other advanced functions. For more information, refer to
the BasicTE Page.

Parameters tab-pages
BasicTE
TaskExecuter
Collision
Dispatcher
TaskExecuterTriggers
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Combiner

Overview
The combiner is used to group multiple flowitems together as they travel through the
model. It can either join the flowitems together permanently, or it can pack them so
that they can be separated at a later point in time. The combiner will firstaccept a
single flowitem through input port number 1 before it will accepts the subsequent
flowitems through the remaining input ports. The user specifies the quantity of
subsequent flowitems to accept through input ports 2 and higher. Only after all
subsequent flowitems required by the user have arrived will the setup/process time
begin. The combiner can be set to require operators during its setup, processing and
repair times.

Details
The Combiner is a sub-class of the Processor, which is in turn a sub-class of the
FixedResource. During operation, the Combiner first receives exactly one flowitem
from its first input port. It will wait until a flowitem has arrived through input port 1
before it allows other flowitems in. Then it collects a batch of flowitems using its
component list. The component list specifies the number of flowitems the Combiner
should receive from each other input port for each batch.. Row 1 of the component
list corresponds to the number of flow items that should be received from input port 2.
Row 2 corresponds to input port 3, and so forth. The component list is updated
automatically when you connect objects to its input ports. If you have the Combiner's
parameters window open when you add an input port, you will need to close the
window and double-click on the Combiner again to register the changes.

Once the Combiner has collected a batch, it goes through a setup and Process time,
calling operators to the setup and process operations as defined by the Processor
functionality.

The Combiner can operate in one of three modes: pack, join, or batch. In pack mode
the Combiner moves all flowitems that were received through ports 2 and higher into
the flowitem received through input port 1 and then releases this container flowitem.
In join mode the Combiner destroys all flowitems except the one received through
input port 1. In batch mode, the Combiner simply releases all the flow items once the
batch is collected and the setup and process times have finished.

The Pull from Port field is not used for the Combiner. The Combiner handles this
logic on its own.

If you are transporting flowitems into the Combiner, then while it is receiving the
container flowitem, it will only allow one flowitem to be in transit to itself at a given
time, namely the container flowitem. Once the container flowitem has arrived, the
Combiner will allow all other flowitems for the components list to be in transit at the
same time.
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Tips on receiving more than one flowitem through input port 1: The Combiner is
configured to always receive exactly one flowitem from input port 1. If you are in
batch or join mode, you may want to receive more than one flowitem from the
upstream object that is connected to input port 1. Here you can do one of two things.
The simplest option is to connect the upstream object to both input ports 1 and 2 of
the Combiner, then in the components list make the first row entry be one less than
the number of flowitems you want to collect. The Combiner will receive one flowitem
through input port 1 and then the remaining number you want from input port 2. If this
doesn't work in your scenario, then the other option is to add a Source to your model,
connectit to input port 1 of the Combiner, and give the Source a constant inter-
arrival time of 0.

Tip on receiving different types of flowitems from the same upstream object: If you
have a single upstream object that can hold many different types of flowitems, but
you want to screen these different types separately in the Combiner's component list,
you can do this by connecting several output ports of the upstream object to several
input ports of the Combiner. For example, a Combiner receives item types 1 and 2
from a single upstream Processor. You want to collect 4 of item type 1, and 6 of item
type 2, and pack them onto a pallet. To do this, first connectthe pallet's source to
input port 1 of the Combiner. Then connect the Processor's output port 1 to the
Combiner's input port 2, and then connect the Processor's output port 2 to the
Combiner's input port 3. Have the Processor's sendto strategy send by item type.
Then in the Combiner's component list, enter a 4 in the row corresponding to input
port 2, and a 6 corresponding to input port 3.

Note on manually moving flowitems out of the combiner: If you manually move
the container flowitem out of the combiner, either using a task sequence or the
moveobject command, make sure that you specify a non-zero port number for the
item to exit through. When the combiner is packing, it moves packed flowitems out of
itself into the container flowitem. This causes its exit trigger to fire, and the way that it
distinguishes between a part moving into its container and the container exiting is by
the port number of the exit trigger. If the port number is O, it assumes it is a part
being moved into the container, and does nothing. Thus, if you explicitly move the
container flowitem out of the combiner, and the port numberis 0, it will assumeitis a
packed flowitem, and will not receive the next container flowitem.

States
Idle - The object has not received its first flowitem from input port 1.
Collecting - The object has received the first flowitem from input port 1, but is still
collecting its remaining batch of flowitems.
Setup - The object is in its modeler-defined setup time.
Processing - The object is in its modeler-defined process time
Blocked - The object has released its flowitem(s), but downstream objects are not
ready to receive them yet.
Waiting for Operator - The object is waiting for an operator to arrive, either to repair a
breakdown, or to operate on a batch.
Waiting for Transport - The object has released a flow item, and a downstream object
is ready to receive it, but a transport object has not picked it up yet.
Down - The object is broken down.
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Parameters tab -pages
ProcessTimes
Combiner
Flow
ProcessorTriggers
Operators
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Conveyor

Overview
The Conveyor is used to move flowitems through the model along a set path. The
path is defined by creating different sections in the conveyor. Each section can be
either straight or curved. Curves are defined by the angle that they turn and their
radius. Straight sections are defined by their length. This allows the conveyor to have
as many curves and bends as it requires. The conveyor can be either accumulating
or non-accumulating.

Details
The Conveyor is a sub-class of the FixedResource. It operates in one of two different
modes, accumulating or non-accumulating. In accumulating mode, the conveyor acts
like a roller conveyor. Flowitems can accumulate even when the end of the conveyor
is blocked. In non-accumulating mode, the conveyor operates like a belt conveyor. If
the conveyor is blocked then all flowitems on the conveyor will be stopped.

Receive/Release Logic
When a flowitem arrives on the conveyor, it starts with its front edge at the starting
edge of the conveyor. It begins to convey down the length of the conveyor. Once the
flowitem's full length has conveyed over the start edge of the conveyor, the conveyor
opens its inputs again to receive another product. When the flowitem's front edge
hits the end of the conveyor, the conveyor releases the flowitem.

Note on the first section being a curved section: If the first section of the conveyor is a
curved section, then entering flowitems will convey onto the conveyor as if the last
section of the previous conveyor were also a curved section. Thus the flowitem will
actually curve onto the conveyor. This may not be what you want. You may want the
flowitem to flow straight onto the conveyor. To do this, instead of having the first
section of the conveyor be a curved section, insert a straight section as the first
section with length of 0. Then flowitems will convey straight onto the conveyor.

The Conveyor will only receive one flowitem at a time, and will only release one
flowitem at a time. What this means is that, if flow items are being transported into or
out of the conveyor using a TaskExecuter, only one flowitem can ever be in transit into
it, and only one can wait for a transport to pick it up from the conveyor at a time. This
is important to know if you want to have several operators pick up flowitems and
transport them to the conveyor simultaneously. In order to do this, you would need to
have a queue in front of the conveyor since a queue can receive multiple products in
transit simultaneously.

Speed Constraints
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The Conveyor does not implement acceleration or deceleration of flowitems. Also,
the speed value of the conveyor should not be changed dynamically during a
simulation run. Instead, use the changeconveyorspeed() command.

Aligning Conveyors
The Conveyor also has a simple ability to align subsequent conveyors. By holding
down the 'X' key and clicking on a conveyor, the conveyor connected to its first
output port will be re-aligned to be flush with the conveyor's end point.

Conveyor X Size
You may notice that the actual size of the conveyor (the size of its yellow box when
selected) is not the same as the conveyor's length. Changing the conveyor'sy size
will correctly change the conveyor width. Changing the conveyor's x size, on the
other hand, will change the width of the conveyor's legs.

Upstream Blocked Length Notification
On the parameters window of the conveyor, there is a checkbox to tell the conveyor
to notify upstream of blocked content. This allows for proper accumulation on
multiple conveyors in series. However, the inter-conveyor messaging involved in this
operation is very processor intensive, and can slow your model down if used
ubiquitously, so use this feature only where necessary. Also, photo eyes are not
supported when this feature is used.

Changing Speeds Across Conveyors
You may notice that if you have a model with a fast conveyor followed by a slow
conveyor, products will often overlap in the transition. This is a visualization glitch
and does not affect output of your model as long as the transfer is not a branch into
several conveyors. Even if it is at a branch point, you can fix it by putting the item on
a single slow and very short conveyor before the branch point.

States
Empty - There are no flowitems on the conveyor.
Conveying - All flowitems are conveying down the conveyor.
Blocked - The front flowitem has reached the end of the conveyor and has been
released, but has not been accepted by a downstream object yet. Note that this
doesn't necessarily mean that all flowitems are stopped, as in the case of an
accumulating conveyor.
Waiting for Transport - The front flowitem has reached the end of the conveyor and
has been released and accepted by a downstream object, but the transport hasn't
picked it up yet.

Photo Eyes
The conveyor allows you to specify locations for photo eyes on the conveyor. Photo
eyes are locations on the conveyor that, when blocked, fire OnCover and OnUncover
triggers on the conveyor. They don't affect any other logic on the conveyor unless
the cover/uncover triggers you specify explicitly change the conveyor behavior. Each
photo eye has two user-defined fields: a location along the length of the conveyor,
measured from the beginning of the conveyor, and a debounce time.
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At any given time, each photo eye can be in one of three states, described as follows.

Uncovered/Green - This is when there is no flowitem covering the photo eye.
Covered/Yellow - This is when a flowitem is covering the photo eye, but the photo
eye hasn't yet been covered for its full debounce time.

Covered/Red - This is when the flowitem is covering the photo eye, and the photo eye
has been covered for at least its full debounce time.

The following state transfers may occur. A trigger is fired at each state transfer.

Greento Yellow - This state transfer happens when a photo eye is not covered, and a
flowitem passes over and covers it. This fires the Conveyor's OnCover Trigger,
passing a 1 into the covermode parameter of the trigger. The Conveyor also starts a
time for the debounce time.

Yellow to Red - This state transfer happens when a photo eye is covered (in the
yellow state), and its debounce timer expires. This fires the Conveyor's OnCover
Trigger again, passing a 2 into the covermode parameter of the trigger. Note that in
the trigger logic, you will likely need to distinguish between a green to yellow trigger
and a yellow to red trigger. Note also that if you have given the photo eye a
debounce time of 0, then the OnCover trigger will be fired twice at the same time:
once when transferring from green to yellow, and again when transferring from
yellow to red.

Yellow to Green - This state transfer happens when a photo eye is covered and in the
yellow state, and a flow item with space behind it finishes passing over the photo eye,
uncovering it. Here the OnUncover trigger is fired, and 1 is passed into the
covermode parameter.

Red to Green - This state transfer happens when a photo eye is covered and in the
red state, and a flow item with space behind it finishes passing over the photo eye,
uncovering it. Here the OnUncover trigger is fired, and 2 is passed into the
covermode parameter.

Note on 0 debounce time: If you have given the photo eye a debounce time of O, then
the OnCover trigger will be fired twice at the same time: once when transferring from
green to yellow, and again when transferring from yellow to red.

Note on uncovering a photo eye: The uncover trigger is not necessarily fired every
time a flowitem finishes passing over a photo eye. If there is another flowitem back-
to-back with the flowitem, then the photo eye will remain covered when the first
flowitem finishes passing over it. However, if you've specified a product spacing that
is larger than the actual product length, then there will naturally be a gap between
products, which will cause the uncover trigger to be fired each time a product finishes
passing over the photoeye.

Photo Eye Visualization
The conveyor's photo eyes are shown as lines across the conveyor. To hide a
conveyor's photo eyes, you can hold the 'B' key down and click on the conveyor, or
you can hide the photo eyes from the photo eyes page of the conveyor's parameters
window.

Parameters tab-pages
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Conweyor

Layout

Photo Eyes

Flow
ConweyorTriggers
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Crane

Overview
The crane has similar functionality to the transporter but with a modified graphic. The
crane works in a fixed space following rectangular x,y,z movements. It is designed to
simulate rail-guided cranes such as gantry, overhead, or jib cranes. By default, the
crane picker rises to the height of the crane object after picking up or dropping off a
flowitem before it will travel to the next location. To exercise more control over the
movements of the picker from one pickup to the next, change the crane's travel
sequence in its parameters window.

Details
The Crane is a sub-class of the TaskExecuter. It implements offset travel according to
a travel sequence that the user specifies. By default, this travel sequence is L>XY>D.
The '>' character separates travel operations, L means lift the hoist, X means move
the gantry, Y means move the trolley, and D means drop the hoist to the offset
position. The default travel sequence tells the crane to firstlift the hoist, then move
the gantry and trolley simultaneously to the offset position, then drop the hoist. The
crane travels so that its x/y center and z base arrive at the destination location. If
there is an involved flowitem for the offset travel task, then the crane travels so that
its x/y center and z base arrive at the top of the flow item, or in other words, it
increases the arrival z location by the z size of the flowitem.

States
This object follows TaskExecuter states.

Parameters tab-pages
Crane
TaskExecuter
Collision
Dispatcher
TaskExecuterTriggers
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Dispatcher

t
¥

Overview
The dispatcher is used to control a group of transporters or operators. Task
sequences are sent to the dispatcher from an object and the dispatcher delegates
them to the transports or operators that are connected to its output ports.. The task
sequence will be performed by the mobile resource that finally receives the request.

Details
The Dispatcher object performs queueing and routing logic for task sequences.
Depending on the modeler's logic, task sequences can be queued up or dispatched
immediately once they are given to a Dispatcher.

When a Dispatcher receives a task sequence, triggered by the
dispatchtasksequence() command, it first calls its Pass To function. This function
returns the port number to pass the task sequence on to. The Dispatcher will then
immediately pass the task sequence on to the object connected to that port. If the
function returns a 0 instead of a port number, then the task will be queued up in the
Dispatcher's task sequence queue. This is done by calling the queue strategy
function for the task sequence. This queue strategy returns a value associated with
the task sequence, and represents a priority to sort the task sequence in the queue.
Higher priority values go to the front of the queue, and lower values go the back.
Usually you will simply return the priority value of the task sequence, but the queue
strategy function allows you to dynamically change the priority of a task sequence if
needed. When ordering the task sequence in the queue, the Dispatcher actually calls
the queue strategy function several times, once for each task sequence in the queue,
to get each priority value and compare it with the new task sequence's priority value.
Once it has found the right location to put the task sequence, it ranks the new task
sequence accordingly.

A Dispatcher is a super-class of all TaskExecuters, or in other words all
TaskExecuters are also Dispatchers. This means that an Operator or Transporter
can also actas a Dispatcher or team leader, giving task sequences to other
members of its team, as well as executing task sequences itself.

States
The Dispatcher doesn't implement any states.

Parameters tab-pages

Dispatcher
DispatcherTriggers
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Elevator
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Overview
The elevator is a special type of transport that moves flowitems up and down. It will
automatically travel to the level where flowitems need to be picked up or dropped off.
Flowitems are animated as they enter and exit the elevator. This gives a better feel
for the load and unload time of the elevator.

Details
The Crane is a sub-class of the TaskExecuter. It implements offset travel by only
traveling the z portion of the offset location. If the offset travel is for a load or unload
task, then once the offsetting is finished, it will use the user-specified load/unload
time to convey the flowitem onto its platform, or off of its platform to the destination
location. When conveying the item onto or off of the elevator, the flowitem moves
directly along the elevator's x-axis.

Note on conveying a flowitem onto an Elevator: For a load task, the conveying of the
item onto the platform may not work if the flowitem is in an object that continuously
refreshes the location of the flowitem, like a conveyor for example. In this case, if you
want the conveying of the item onto the platform to show up, then make sure that the
Elevator is ranked after the object it is picking up from in the model tree (the Elevator
must be lower down in the tree).

The Elevator does not connectitself to a navigator by default. This means that travel
tasks will not be performed. Instead, all traveling is done using offset travel.

Context
Since the main distinction of an Elevator is that it only moves along its z axis, this

object can be used for any purpose in which you want the object to only travel along
one axis.

States
This object follows TaskExecuter states.

Parameters tab-pages
Elevator
TaskExecuter
Collision
Dispatcher
TaskExecuterTriggers
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FixedResource

Overview
The FixedResource is a superclass of the Source, Queue, Processor, Sink, Combiner,
Separator, Rack, FlowNode, Mult