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1 Introduction to the Tutorial (Part 1)  

1.1 Structure of the Tutorial 
Using simulation technology to answer logistic questions demands powerful Simulation 

Tools, which are simply to use. DOSIMIS-3 measures up to both demands and therefore it is 

multiple deployed in industry - nowadays simulation technology moves into teachings. 

 

The teaching version of DOSIMIS-3 contains a reduced scope of service regarding both the 

size of a simulation model and the supply of interfaces and modules to create extensive 

control logics. Information about the complete scope of service will be supplied on demand. 

 

DOSIMIS-3 requires Windows 95/98/Me/XP or Windows NT4/2000. For this release only 

the minimum configuration requested by the operating system is required (Pentium 150 with 

32MB (95/98/Me) resp. 64MB (NT4/2000) Memory, or XP: Pentium 300 and 128MB). A 

free disk space of 50 MB is requested to inspect models created within the scope of teaching 

without any complication. The graphics card should support a resolution of at least  800 x 600 

dots. 

 

This tutorial shall enable the user to create models by himself, to edit values of parameters 

and to modify the model. Furthermore this tutorial acts as guide for designing a seminar 

paragraph in training course Simulation, including the run of experiments using a 

predetermined model in chapter 4.  

 

Chapter 2 will provide a short overview about the philosophy of creating a model, chapter 3 

describes all steps beginning to create a model until to first results. Furthermore a practical 

example will be pictured.  
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1.2 Installation of DOSIMIS -3 
The installation of DOSIMIS-3-Windows is very simple. 

 

Installation from CD:  

Usually the installation is started automatically with inserted CD. If it results against 

expecting in problems, you carry out the installation by hand when you start the program 

Setup.exe out of the explorer. This is in the root directory of the CD. 

 

Installation from floppy disk:  

Insert the first floppy disk into the disk drive and start Setup.exe. 

 

Installation from the network:  

Download the DOSIMIS-3 installation file from the Internet (www.sdz.de) and save the file 

on your hard disk. You should raise these (for example double-click in the explorer). The 

installation of DOSIMIS-3 is started. 

 

Installation from an e-mail (one part): 

Save the file from the attachments on your hard disk. You should start this file (for example 

double-click in the explorer). The installation of DOSIMIS-3 is started then. 

 

Installation from an e-mail (several parts): 

Save the files from the attachment into one directory on your hard disk. You should start the 

program Setup.exe. 

 

Start DOSIMIS-3 after the installation once. The installation is finished then. 

 

During installations with Windows NT / Windows 2000 / Windows XP you must have 

administrator righ ts so that the necessary entries can be made in the system files. Otherwise 

you may install only a demo version. Standard user may also make no insertions into the 

general start menu, so that no start icon for DOSIMIS-3 can be registered. 

 

After the start of the setup further interrogations in which the basic settings must only be 

confirmed so that the installation can be carried out. During the first installation it is 

recommended, to carry out a full - installation. Start DOSIMIS-3 once with administrator 

rights. The installation is finished then. 
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2 Task 

2.1 Philosophy of Modeling 
Logistic systems can be analyzed very easy with the help of a simulation tool, if the tool 

offers the necessary elements to create a model. In DOSIMIS-3 this elements are 

 

 - modules and 

 - objects. 

 

The underlying object-oriented philosophy of modeling assumes that buffers and conveyor 

belts, work stations, reject gates will be represented by modules, which reproduce the 

behavior of this elements within the required accuracy. A module in DOSIMIS-3 has a 

specified process logic, respective parameter records and predefined standard statistics. 

 

Objects are used to describe movables like work pieces or palettes (even maybe information). 

They are marked by numbers, that identify an object type. A model is created in several steps: 

 

- place modules in the DOSIMIS-3 window 

- edit module parameters (data) 

- connect the modules 

- define parameters of simulation 

- run the simulation 

- look at the results either by watching the animated material (object) flow or see the 

result statistics. 

 

Handling of objects is defined on the parameter input mask. Every source contains 

information about the objects to enter the system. All other modules have information how to 

handle each object inside the module. In this manner data input is possible very compact and 

clear. 

2.2 Exercises 
The following example results of a project and it contains all features of a simulation study. 

Basement for the model is the layout of a planned production hall. A lot of suppositions have 

been made that have to be checked by simulation.  

2.2.1 Model  

On the production line of an electrical manufacturer consumer goods are produced. In this 

line there is a sub area where the goods are inspected and even small repair works are done. 

The material flow is illustrated in figure 2.1. A preliminary production area supplies our 

production line with two different kinds of product groups (randomly distributed) in intervals 

of one minute.. Both kinds of goods enter the system at a receipt buffer and are fed to the two 

work stations by shuttle. But there is a fixed assignment of each kind of goods to the 

individual work station, because a full flexibility cannot be operated economically due to high 

investment needs. 
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Due to the processes being technologically difficultly to control, a high quantity of rework 

accumulates. The parts to be repaired are fed back to the work stations again. In this case not 

unimportant Setup times arise. 

 

Layout of the production system 

 

 

Figure 2.1.: Example of a practical application 

 

2.2.2 Question 

Following questions have to be answered: 

 

¶ Is it possible to achieve the requested throughput of 60 parts per hour (in the mean)? 

¶ Where are weak spots in the system? 

¶ How high is the utilization of the work stations? 

¶ How much reserve of utilization does the shuttle have? 

                                                                                                                                                                             



Vers.: 5.0  October 2008 DOSIMIS-3-Tutorial SDZ 

 

 2-3 

SimulationsDienstleistungsZentrum GmbH, Hauert 20, 44227 Dortmund 

Tel.: 02 31 / 97 50 50 - 0, Fax: 02 31 / 97 50 50 - 50 

¶ Does the mode of operation of the following production line have effects on the 

utilization of the work stations? 

 

The questions are supposed to be examined under the assumption that failures of the 

conveying system do not matter. The employed machine operators are supposed to be 

available always. Possibly the application of a Springer organization is necessary. 

2.3 Database 
A data collection showed that it is possible to restrict to the consideration of two kinds of 

products. The layout can be modified in close limits. There is a certain range for 

supplementary buffer space available. However, it is not possible to renounce the shuttle, 

because the receipt of goods and the two work stations are placed in two halls. 

 

Following data were collected: 

2.3.1 Source 

The Source (SOU) is an interface that feeds products into the considered production section. 

Products of type 1 and 2 appear in random sequence. Both products are same frequent. On 

average products arrive every 60 sec (normally distributed with a variation of 5 sec). 

2.3.2 Accumulation conveyor 

The accumulation conveyor (BFS) is a conveyor and buffer element. Each accumulation 

conveyor has a velocity of 0.2 m/sec. The length of a component carrier is 1 m. 

 

There is a different buffer capacity for each conveyor. 

¶ 10 parts after the source, 

¶ 2 parts before the work stations, 

¶ behind work station 2 there is an edge conveyor and a buffer with a capacity of 4, 

¶ 3 parts on the feed back conveyor (for rework). 

2.3.3 Shuttle 

The shuttle (SHU) is a transport element (car) moving on rails. It picks up loads at a loading 

station and carries them to unloading stations by car. The loading distance for component 

carriers is 1.1 m, the unloading distance is 0.1 m, the velocity for loading and unloading is 

0.2 m/sec. 

Velocities are specified as follows: 

¶ Maximum speed: 1 m/sec 

¶ average velocity to position: 0.1 m/sec 

Following local controls are planed: 

¶ Source got priority 

¶ Product assignment to the exits. 

2.3.4 Work station 

The work station (WST) allows to reproduce both manual and automatized working 

environment (as for example robot). Work stations got a length of 1 m. Conveying speed to 

feed palettes into the station is 0.2 m/sec. 

The following intervals are planed: 
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¶ Processing time: 80 sec normally distributed (standard deviation 5 sec) 

¶ Set-up time: 120 sec total (necessary for rework) 

Rate or rework is 15 %. 

2.3.5 Combining Station 

The combining station (COM) is used for reproduction of reject gates that merge different 

material flows. The combining station is 1 m long and conveying speed is 0.2 m/sec. 

FIFO (first in first out) is suggested as right-of-way rule. 

2.3.6 Distributor  

The Distributor (DIS) is used for reproduction of reject gates that separate one material flow 

into several different flows. It contains the same conveying parameters as the combining 

station. The distributing-strategy results from the destination of the product (sink or rework). 

2.3.7 Sink 

The sink (SIN) is an interface to the environment, where products leave the system and are 

delivered to further production areas. The average leaving time of the sink is 55 sec 

exponential distributed. 
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3 Modeling of a Production System 

3.1 Enter 
If installed, you will find DOSIMIS-3 in the Program folder of the ñStartò menu of your 

Windows desktop. Please select Start/Programs/DOSIMIS-3 from your Windows desktop 

to start the simulation tool. This simulation tool was implemented according to MS-Windows 

conventions as much as possible - that is why this tutorial will regard only at additional 

remarks about the handling of Windows.  

 

The first step to create a new  simulation model is to select File/New from the menu bar. This 

opens a new window for the new model which is named ñDosimis-3-1ò by default. You can 

change this name by saving the model with a new name if using the Save as option from the 

File menu. Please do not forget to save your model in intervals. 

 

The size of the DOSIMIS-3 and of the model window (Dosimis-3-1) can be changed by using 

the window buttons ñMaximizeò or ñReduceò in the upper right corner of the window. 

 

If smudges or incomplete pictures appear in your DOSIMIS-3 window, please use the ñF5ò 

button on your keyboard to redraw the screen. 

 

As next step select View/Modules palette from the menu bar. Hereupon a new window 

containing ñarrowsò and ñsymbolsò appears. The arrows are pointing the direction of material 

flow (orientation), the symbols are representing the modules. Now there are two windows 

opened the user has to act with, the ñmodule windowò (small) and the work area named 

ñDosimis-3-1ò (large) inside the main window of DOSIMIS-3. 

 

To place the source (SOU) in the workspace window of your model, at first select the 

orientation (right: ) on the module window and then click on the source symbol. (When 

pointing on a symbol, the name of the module appears under the mouse pointer and a short 

description of the module is displayed in the status line of the main window.) Now place the 

cursor at the designated point inside your workspace and press the right mouse button to 

release the source and to fix it on the workspace. The source is now selected and therefore its 

symbol is displayed in red color. The work area contains an invisible grid, so modules only 

can be placed depending on this grid. So if your action should have failed, please try again. If 

nevertheless the wrong module or orientation has been chosen, then you have to delete the last 

entry. Please select the module if necessary (red symbol => selected), push the ñDeleteò 

button on your keyboard or select Edit/Delete from the menu bar and confirm this action by 

clicking on the ñOKò button of the dialog window that has appeared. 

 

Important : There is a grid on the work area, that means that modules can be put on the work 

area only in fixed intervals. If you want to move a module, then click left on the module, keep 

the mouse button pressed while moving and release the button when the module reached its 

final position. 

 

The next module to be put into the model is an accumulation conveyor (ACC). The 

accumulation conveyor is placed similar as the source - but the ACC is a module with a 

variable shape - therefore act as follows: select the desired orientation and the ACC symbol 
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on the modules palette, then click on the source in your model to fix the initial point of the 

ACC. Now place the mouse cursor a little bit right of the desired end point of the ACC and 

click the left mouse button to fix this point. After this, please click the right mouse button to 

leave the graphical edit mode of the ACC. As you have seen, the initial point of the ACC was 

placed a little bit right (two grid points) of the source you clicked on. In the same manner the 

end point has been placed (two grid points) left or your cursor. This behavior is to help you to 

place an ACC between two stations. 

 

Now select the orientation down () and the shuttle (SHU) on the modules palette and place 

the initial point of it at the right end of the ACC. Now place the cursor about 5 grid points 

below the initial point and hit the left mouse button to fix the end point of the shuttle and to 

leave the graphical edit mode. The following modules are now placed in your work area. 

(Figure 3.1): 

 

 

Figure 3.1: Placing the first modules 

Other modules will be placed the same way: 

¶ one accumulation conveyor (ACC) at the right side of the shuttle - close to its midway, 

¶ one work station (WST) at the right end of this accumulation conveyor, 

¶ one further accumulation conveyor (ACC) at the right side of the shuttle - close to its 

end point, 

¶ one work station (WST) at the right end of this accumulation conveyor (below the first 

WST), 

¶ to create the edge conveyor at the right side of work station 2 do following steps: 

select orientation right () and the ACC module on the modules palette, then click 

with the left mouse button on WST 2, next place the cursor in the middle of the green 
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lighted ACC symbol in your model and press the left mouse button again, now place 

the cursor one grid point above and press first the left and second the right mouse 

button. Now your model looks like figure 3.2: 

 

 

Figure 3.2: Placing of further modules 

To optimize the view at your model, select View/Zoom é/Model from the menu bar of your 

DOSIMIS-3 window. 

 

Before placing the next 4 modules, select orientation up () on the modules palette. 

 

Then place the following modules one after the other into your model: 

¶ Accumulation conveyor (ACC) (length: 1 grid element) 

¶ Combining station (COM) 

¶ Distributor (DIS) and 

¶ Sink (SIN) 

 

Now your work area should look like Figure 3.3 
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Figure 3.3: Placing of modules with orientation up 

The last module to be placed (feed back) requires to change the orientation of material flow to 

left ( ). Then select the ACC symbol on the modules palette and place the accumulation 

conveyor between the distributor and the shuttle. The final Figure (Figure 3.4) displays all 

necessary modules on your work area.  
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Figure 3.4: Layout containing all modules 

Now you should save your model. Therefore select File/Save as from the menu bar of your 

DOSIMIS-3 window. A new window appears, where you can enter the filename for your 

model. Default is ñDosimis-3-1.mfsò. Change the filename to ñTutorial_S5.mfsò and click on 

the ñSaveò button. 

3.1.1 Linking of modules 

Our next step will be to connect or to link the modules. Please select Model/Linking active  

from the menu bar. Now linking mode is active (displayed by a node symbol at the bottom of 

the mouse cursor) and you can enter links between the modules representing material flow 

connections. Therefore please click with the left mouse button on the start module, then select 

the destination module by click on the left mouse button and fix the link by pressing the right 

mouse button.  

 

The fixed link is displayed as a line with two arrowheads. The display color of the start 

module (source) should have turned to black. The black color indicates that all necessary data 

entries for the module are done. Please repeat the procedure above until all entrances and exits 

of all modules are linked. But regard the sequence of connecting entrances and exits assigns 

the entrance/exit number to an entrance/exit! 

 

Important! 

For modules with more than one entrance/exit the sequence of linking has an influence 

on parameter settings, because the sequence of connecting entrances/exits assigns the 
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entrance/exit number to an entrance/exit! In our model this modules are: the shuttle, the 

combining station and the distributor. 

 

Linking rule: 

Entrance 1 is assigned to the first input link, entrance 2 is assigned to the second input link 

and so on. Same applies to the exits. In case of the shuttle that means: connect the receipt 

buffer to the shuttle first (entrance 1), connect the feed back conveyor afterwards (entrance 2). 

For linking the exits, first connect the ACC above to the shuttle (exit 1) followed by the ACC 

below (exit 2). 

 

Please link the distributor to the sink at first (exit 1) followed by the feed back conveyor 

(exit 2). 

 

Now you have finished your model and the model window on your computer screen looks 

like following: 

 

 

Figure 3.4a: Finished model layout 

Linking mode has to be disabled now. Therefore please select Model/Linking active  from the 

menu bar. As sign that linking mode is disabled, the node symbol below your mouse cursor 

disappears. 
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3.2 Input of Data with the Aid of Parameter Masks 

3.2.1 Parameter Source 

During the next steps module data will be entered. Double-click on the source opens the 

following window (parameter input mask): 

 

 

Figure 3.5: Parameter input mask of the source 

Every marked input box (circles: radio buttons and white boxes: input arrays) normally has to 

be edited. You can use the ñTabulatorò button on your keyboard to jump forward to the next 

input box. Use ñShiftò and ñTabulatorò button to jump backwards. Or select the input box 

directly by clicking on it with the left mouse button. 

 

The Module Number is assigned automatically, Name and Comment can be skipped. 

a) Object Generating Data 

Objects shall be generated in random sequence- on the average a defined distribution will 

result, however, first after a sufficiently large number of samples. So, please select the radio 

button named ñéaccording to a distributionò. 
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b) Object Type Data (object type and frequency) 

The relative frequency of objects (here product groups) to appear, is entered according to the 

following table. Please use the ñTabulatorò button on your keyboard to jump to the next input 

array and to add a new line of input arrays. 

 

 object type frequency 

 1 50 

 2 50 

 

This means, that both types will occur within a probability of 50 %. 

c) Distribution of Output Time 

By a click on the button at the right side of the combo box a drop down window opens which 

contains all available types of distribution. Please select ñnormally distributedò from the 

combo box. Now enter 60 sec as ñmeanò (expected value) and 5 sec as deviation. All other 

settings remain as set up by default. In the end the parameter input mask looks as following: 

 

 

Figure 3.6: Completely filled out parameter input mask of the source 

To leave a parameter input mask and to confirm the entries made, please hit the ñReturnò key 

on your keyboard or click on the ñOKò button of the mask. 
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3.2.2 Parameter Accumulation Conveyor 

The parameters of the accumulation conveyor are entered in the same way. To open the 

parameter input mask, double-click on the module. Our model contains six accumulation 

conveyors. 

 

Parameters are different in part. All accumulation conveyors of interest will get a special 

module name. This module names will help you to understand and to interpret the results. 

 

 

Figure 3.7: Assignment of the accumulation conveyors 

 

To a): Buffer at receipt of goods 

Basically only the first four lines of the parameter input mask are of interest for this model. 

This lines contain the conveying system data. The number of the module is generated and 

cannot be changed. Please enter the values of the following input areas as shown below: 

 

 Name: rcpgoods (default: ACC_2) 

 length of segment (length of a component or palette): 1 m 

 conveying speed: 0.2 m/sec 

 capacity (number of segments): 10 parts  
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The following figure results of this entries: 

 

 

Figure 3.8: Parameter input mask of the ACC after the source 

To b) and c): Buffer before work station 

Please use the same parameters as in a) except for capacity and module name. The capacity 

(number of segments) of the ACC is 2. 

Module names: ACC_Above, ACC_Below 

 

To d): This is an edge conveyor 

Same data as in a) except capacity of 1 and the forward control has to be activated by click on 

its check box. A new palette only is allowed to enter the conveyor after its predecessor palette 

has left the edge conveyor. 

 

To e) and f): Connecting buffer and feed back conveyor 

Same data as in a) except capacity of 4 in ACC e) and 3 in ACC f). Please remember to save 

your model occasionally. 
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3.2.3 Parameter Shuttle 

Enter of shuttle data. 

The following data sets, gathered in a box with light gray boarders, have to be entered for the 

shuttle. Top down the shuttle parameter input mask contains: 

¶ Conveying data 

¶ Entrance and exit assignment 

¶ Dimensioning (on right side of entrance/exit assignment) 

¶ Right-of-way strategy 

¶ Distribution strategy 

 

Conveying data: 

¶ loading path for one palette: 1.1 m (10 cm longer than palette length) 

¶ loading speed for one palette: 0.2 m/sec 

¶ unloading path per palette: 0.1 m 

¶ unloading speed per palette: 0.2 m/sec 

 

¶ slowly driven path for the car: 0.5 m (acceleration/deceleration distance) 

¶ speed fast: 1 m/sec (maximum speed of the car) 

¶ speed slow: 0.1 m/sec (average positioning speed of the car). 

 

The remaining conveying data will not be changed. 

 

Dimensioning: 

 Please use the values of following table: 

 Entrance pos. [m] height Exit pos. [m] height 

 1 0.0           0.0 1 20.0          0.0 

 2 15.0         0.0 2 25.0          0.0 

This dimensioning data results from the creating of a coordinate system at the shuttle path. Its 

origin is close to the receipt of goods (Entrance 1), the end is close to the ñACC_Belowò 

(Exit 2). 

 

The height is used to reproduce a lifting movement and is not needed here. 

 

All other setting remain as set up by default. At least the complete filled up parameter input 

mask for the shuttle looks like shown below: 
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Figure 3.9: Parameter input mask of the shuttle 

Entrance and Exit assignment: 

 Entrance(s): 2 (receipt of goods and feed back) 

 Exit(s): 2 (to both work stations) 

 

Right-of-way strategy: 

The right-of-way strategy makes the decision which palette will be carried as next one. Select ñpriority of entrancesò from the combo box. 

 Priority of Entrances: 

 Entrance Priority  

 1 1 

 2 2 

 

Assigning of entrance numbers will be done later when connecting the modules. Following 

assignment will be done: 

 Entrance 1: receipt of goods buffer 

 Entrance 2: feed back conveyor 

 

Priority 1 is highest, therefore priority 2 is of lower priority. 

 

Distribution strategy: 

The distribution strategy defines to which exit a palette will be moved. Please select 

ñdestination withò from the combo box, enter object type 1 at first, then use the ñTabulatorò 

button on your keyboard to jump into the input area of the second object type and enter 10, 
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now click on the ñnext exitñ button and act in the same way for exit 2 using the values of 

following table: 

 Destination with 

 exit object type 

 1   1 

  10 

 (next exit) 

 2   2 

  20 

 

The object type is one type of product (group). Product type 10 is assigned to rework of 

product type 1, 20 is assigned to rework of product type 2. 

 

At least the complete filled up strategy dialog for the shuttle looks like shown below: 
 

 

Figure 3.9a: Strategy input mask of the shuttle 
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3.2.4 Parameter Work Station 

When entering the parameters of the work station (WST), you have to edit following data 

sets: 

¶ Conveying data 

¶ Entrance and exit assignment (no data input!) 

¶ Transport parameter 

¶ Work procedure 

¶ Distribution of working time 

¶ Initial object 

¶ Set-up times 

 

ñTransport parameterò data sets do not matter for our example, because they are required for 

transport systems only. In this tutorial we use ñAboveò as module name for the upper work 

station and ñBelowò for the lower one. 

 

Conveying data: 

The length of work station is equivalent to the entry length of one palette. 

 Length: 1 m 

 Conveying speed: 0.2 m/sec 

 

Distribution of working time: 

Select ñnormally distributedò from the combo box. This sets ñnormally distributedò as default 

for the following distribution settings. Now enter object 1 at first, then use the ñTabulatorò 

button on your keyboard to jump into the input area for distribution. As you can see the 

preselected item (normally distributed) is high lighted. So please use the ñTabulatorò button to 

jump into the next input area called mean and enter 80. Hit the ñTabulatorò button again and 

enter 5 as deviation. Now press the ñTabulatorò button to jump into strategy and leave the 

setting on ñnoneò as it is. To open a new line, please hit the ñTabulatorò button again and 

repeat the inputs for object type 10 in the same manner according to the following table. All 

time values are in seconds. 

Important: To adopt the settings of a line, you have to enter the input area ñstrategyò! 

 

normally distributed 

Work Station objects mean deviation 

Above   1 80 5 

10 80 5 

Below   2 80 5 

20 80 5 

 

Initial Object: 

You will find all objects defined before in the initial object combo box. The initial object 

combo box contains the numbers of objects that enter the work station. As you remember 

each work station is entered by two object types (ñOK objectsò and ñrework objectsò). Now 
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we must define for each kind of object the probability to leave the work station as 

ñOK objectò or as ñrework objectò. Object number 1 and 2 are assigned to ñOK objectsò, 

object number 10 and 20 are assigned to ñrework objectsò. Please enter the number of the 

ñnew objectò leaving the station with its ñprobabilityò for each object selected from the 

ñinitial objectò combo box according to following four tables.  

 

For work station ñAboveò: 

initial object 1 (entering) initial object 10 (entering) 

new object 

(leaving) 

probability  new object 

(leaving) 

probability 

  1 85   1 85 

10 15 10 15 
 

For work station ñBelowò: 

initial object 2 (entering) initial object 20 (entering) 

new object 

(leaving) 

probability new object 

(leaving) 

probability 

  2 85   2 85 

20 15 20 15 
 

Set-up Times: 

The set-up time is executed only if there is a change of object type. Please enter the values 

from following table in the same manner as described in ñDistribution of working timeò (see 

above) using the ñfixedò distribution here: 

Work Station from object to object cycle time 

Above   1 10 60 

10   1 60 

Below   2 20 60 

20   2 60 

 

Same data are used for both work stations. It is the shuttle that controls which product is 

carried to which work station. By this time the work station got the necessary information to 

proceed. Now the parameter input mask of one work station should look like shown in 

figure 3.10: 
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Figure 3.10: Parameter input mask of one work station 
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3.2.5 Parameter Combining Station 

Data input for the remaining modules is not much any more. Consolidated the following data 

sets are to be entered: 
 

Combining station: 

 - Conveying data 

   conveying path: 1 m 

   speed: 0.2m/sec 

 - Entrance- and. exit assignment 

   Entrance(s): 2 

 - Right-of-way strategy 

   FIFO  

 

 

Figure 3.11: Parameter input mask of the combining station 
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Figure 3.11a: Strategy input mask of the combining station 
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3.2.6 Parameter Distributor  

Distributor: 

 - Conveying data 

   conveying path: 1 m 

   speed: 0.2m/sec 

 - Entrance- and. exit assignment 

   Exit(s): 2 

 - Right-of-way strategy 

   destination with (combo box) 

 Exit  Object type 

 1   1 

    2 

 (next exit) 

 2 10 

  20 

 

By using the distribution strategy ñdestination with (object type)ò object types are assigned to 

one exit. The secondary strategy has to be edited if one object type can use more than one 

exit, because then the assignment is not unique. 

 

 

Figure 3.12: Parameter input mask of the distributor 
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Figure 3.12a: Strategy input mask of the distributor 
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3.2.7 Parameter Sink 

Sink: Please select ñexpo. distributedò from the combo box as distribution of leaving time and 

enter 55 sec. as mean. 

 

 

Figure 3.13: Parameter input mask of the sink 

That settles the sumptuous input of module parameters, so please save your model. 

 

Now you have finished your model and the model window on your computer screen looks 

like following: 

 

                                                        



Vers.: 5.0  October 2008 DOSIMIS-3-Tutorial SDZ 

 

 3-22 

SimulationsDienstleistungsZentrum GmbH, Hauert 20, 44227 Dortmund 

Tel.: 02 31 / 97 50 50 - 0, Fax: 02 31 / 97 50 50 - 50 

 

Figure 3.14: Finished model layout 
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3.3 Starting a Simulation Run 
Before starting a simulation run you have to enter the simulation parameter. So please select 

Simulation/Parameter from the menu bar. The simulation parameter window appears. You 

can enter all time values in minutes. Please enter the following values: 

 

 simulation time 300 (results to 5 hours) 

 pre-run     0 (no pre-run for statistics) 

 statistic interval.   60 (every 60 minutes statistical data 

are collected) 

 

All other settings remain as set-up by default. Before starting the first simulation run, please 

select Simulation/Consistency check from the menu bar. This activates some check routines 

that execute a restricted integrity check (parameter input data and links). This menu item is 

disabled if a successful consistency check has been done before. 

 

To start the simulation, please select Simulation/Start from the menu bar. The DOSIMIS-

3window disappears and a window appears containing a blue progress bar. This window will 

disappear as soon as the simulation run is finished and the DOSIMIS-3window will be opened 

again. The disappearing of the DOSIMIS-3window during the simulation can be averted by 

deselecting the check box ñhidingò in the simulation parameter mask. Now the collected 

results can be analyzed. 

3.4 Results 
In the next step we will look at the animation. 

 

Here the time flow of object movement is visible. For this purpose please select 

Animation/Parameter from the menu bar. The animation parameter window appears. 

 

Please select the radio button ñtime factorò. The display speed is set by the time factor. Please 

set the value of this time factor to 30 (default is 60). Therefore 30 minutes of simulation time 

will be displayed during 1 minute real time. (Please note that accurate work of time factor can 

be affected by performance ability and utilization of your computer.) Then select 

Animation/Start  from the menu bar - animation is executing.. Boxes in different colors and 

numbers inside are displayed inside the modules. The displayed colors have the following 

meaning: 

 green: status Ăwaitingñ or Ămovingñ 

 red: status Ăblockedñ 

 blue: status Ăworkingñ 

 

Result of the first run is a deadlock - no more movements - soon after a short time. (Figure 

3.15). This problem can be removed by changing of parameters (see chapter 4). For this 

purpose the animation has to be stopped at first. Please select Animation/Stop from the menu 

bar. 
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Figure 3.15: Process animation in the production system 

Next we will attend to statistics. 

 

A deadlock occurred during the first simulation run. Now the occupation of the source and of 

the buffer at receipt of goods is of interest. At first the modules of note have to be selected. 

Please click with left mouse button on the source, then press the ñCtrlò button on your 

keyboard and click with left mouse button on the accumulation conveyor next to the source. 

After this, please select Results/Buffer analysis/Occupation diagram from the menu bar.  

 

The following picture will be displayed as a new window inside the DOSIMIS-3 main 

window. 
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Figure 3.16: Occupation diagram 

The amount of objects inside the receipt of goods buffer and inside the source depending on 

simulation time is shown in this picture. There are 10 % steps within the occupation of the 

receipt of goods buffer according to one palette inside the buffer.  

 

Depending on random order little deviations may occur in the pictures. To display the 

utilization of the work stations you must act in a similar way. Click on the first work station 

then click on the second work station while pressing the ñCtrlò button to select both work 

stations and select Results/Module histogram from the menu bar. 

 

The following diagram appears as a new window inside your DOSIMIS-3 main window: 
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Figure 3.17: Module histogram 

Utilization of work stations is displayed in the ñmodule histogramò. To perform our task we 

will have to focus on following items: ñworkingò, ñset-upò, ñidle timeò and ñconveyingò. 

3.5 Problems 
When using a simulation system sometime ñelements of surpriseò occur. These unexpected 

exceptional cases can be divided in two categories: 

- program bugs 

- handling error 

 

Program bugs: 

¶ Program crash of simulation software  

Precaution: Save your model as often as possible!  

If a model was destroyed by a program crash you can fall back on the backup of the last saved model. The backup files are named 

modelname.dbk and modlename.mbk where ñmodelnameò is the name you assigned to your model (default ñmodelnameò is 

DOSIMIS-3-1). To back up the last saved model, please rename the files modelname.dbk to modelname.dar and 

modelname.mbk to modelname.mfs. 

 

Handling errors: 

There are some operating sequences that guarantee for confusion occasionally. In practice 

following cases happened: 
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¶ Wrong selection for statistic data  

Module histograms only can be displayed for work stations and shuttles. If any other module was selected to display module 

histogram an error message is displayed in a new window. To quit this message click on the ñxò symbol in the above right corner 

of this message window (but do not click on the ñxò symbol of the DOSIMIS-3 window!!!). 

 

¶ Sometimes a user forgets to disable ñlinking modeò after connecting modules. The active ñlinking modeñ is visible by a displayed 

node below the cursor and links are displayed in green color. A lot of usual operations are not possible in ñlinking modeò. 
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4 Experiments using the Practice Example 

4.1 Basic Situation 
The small production system was planed and shall be checked again by aid of simulation.  

 

Open questions regard the dimensioning of buffer sizes and the strategies to control the plant.  

 

The layout, in particular the arrangement of receipt of goods as well as the technical data of 

production (working times and quota of rework) are not changeable within the scope of 

planning. Starting point for further analyses is the completely entered model as described in 

chapter 3. 

 

Following steps of optimization results from our first simulation run. (Important: result 

diagrams must not agree completely to this presentation - depending to the sequence of inputs 

slight deviations may occur.) 
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4.2 Steps of Optimization 

4.2.1 Step 1 - Deadlock  

Start: 

Animation parameter (starting at 0, time factor 30). A deadlock occurs after a short time - no 

more moves are visible. 

 

 

Figure 4.1: Deadlock 

Cause: 

The distributor contains an object for the destination feed back conveyor (rework), but the 

feed back conveyor is filled up. This object blocks the material flow and causes tailbacks.  

 

In the case of more precise consideration we can identify two material flow circuits. A small 

one, that is composed of the shuttle, the ACC before work station above, the workstation 

above, the combining station, the distributor and the feed back conveyor.  

 

The big circle consists the elements of the material flow containing work station below. The 

shuttle does not pick up any object in case of a jam. The control unit of shuttle and 

storage/retrieval machine does not allow to pick up objects, if the object cannot be delivered. 
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Even if this control statement would not exist and the shuttle would pick up and carry the next 

object to its destination, the object could not be unloaded. 

 

A first proposal to solve the problem could be to increase the buffer size of the feed back 

conveyor. This leads, however, to deadlocks again and again - the appearance of the deadlock 

is only retarded since critical situations occur less frequently - they are not avoided in this 

way. 

Conclusion: 

The actual cause of the deadlock is the wrong priority in shuttle control. The feed back 

conveyor has to be disposed with high priority. 

4.2.2 Step 2 - Presorting 

Measure: 

Please open the parameter input mask of the shuttle and change the entrance priority. 

 

 Right-of-way strategy 

 Entrance Priority  

 1 2 

 2 1 

 

Priority ñ1ò is highest, therefore priority ñ2ò is of lower priority.  

 

Please start a simulation again. Select Simulation/Start from the menu bar. 
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Start:  

a) Occupation diagram of the source and the ACC after the source: The diagram shows 

that buffers run full very soon. The source has a capacity of 100 objects (therefore one 

object is equivalent to one percent). After 5 h about 80 - 90 objects have retailed in 

receipt of goods (inside the source).  

 

 

Figure 4.2: Occupation diagram of the source and its following ACC 
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b) Module histogram of both work stations: As you can see both work stations are idle 

(green) for about 20 % of time. 

 

 

Figure 4.3: Module histogram of both work stations 
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c) Module histogram of the shuttle: There is idle time too - even though the value is a little 

bit smaller.  

 

 

Figure 4.4: Module histogram of the shuttle 

Conclusion: 

Work stations and shuttle are waiting (idle) for some time but there is a jam of parts in the 

receipt of goods (source). 

Cause: 

Products of type ñ1ò and ñ2ò appear in irregular sequence. Regarding a long interval the quota 

of both types is in balance - but focusing a short interval the Product-mix can prefer one type.  

 

Size of the buffer between shuttle and workstation is to small for these variations. One of the 

buffers before the work stations is filled up- if now the same type of product waits at the end 

of the buffer after the source, the buffer before the other work station will get empty and at 

least that work station will get idle 

 

As a matter of principle different measures could be taken: 

a) Sorted delivery of goods at the source. 

 Components of type 1 and 2 will be delivered in batch size 1 or 2 (that means 

alternating). 

 Disadvantage: 

 The preliminary system has to sort the components - problems are shifted outside. In 

addition the random onset of rework will confuse every straight sorting. 
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b) Flexible distribution of products 1 and 2 onto both work stations - according to volume 

of work.  

 Disadvantage: 

 Big set-up efforts to change from product 1 to 2 and vice versa as well as expensive 

investments in high-flexible machines 
c) Presort of products from the source onto two side-by-side sorting conveyors at the receipt of goods. 

 Disadvantage:  

 Though there are tailbacks witch affect alternating on both work stations. One sorting 

conveyor always will fill up and finally will block the supply of the neighbor conveyor.  
d) Increase size of the buffers between shuttle and work stations.  
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4.2.3 Step 3 - Decoupling (Increase of Buffer Size) 

Measure: 

Measure d) will be realized in this step. Please increase the buffer size of the accumulation 

conveyors between shuttle and work stations. A typical value for these capacities may be 4 or 

5. This is the number of segments on one accumulation conveyor.  

 

Then please save your model and start another simulation run. 

Start:  

Occupation diagram of the source and its succeeding conveyor: As you can see the tailback 

inside the source decreased only little - the measure was ineffective. 

 

 

Figure 4.5: Occupation diagram of the source and its succeeding conveyor 

Cause: 

No direct cause can be recognized, the causes of step 2 still are basically valid. 

Conclusion: 

Simulation technology affords the opportunity to analyze circumstances. First of all 

independently of investment possibilities. 
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The actual measure in step 2 was to decouple the critical modules work station and shuttle. 

We wanted to analyze if problems could be solved by decoupling. 

Measure: 

Please increase the capacity of the accumulation conveyors in front of the work stations again 

and use the unrealistic value of 10 this time. 

 

Then start another simulation run. 

Start: 

Occupation diagram of the source and its succeeding conveyor: The tailback decreased only 

little - especially if you consider that buffer capacity of the whole system was increased 

significant. 

 

 

Figure 4.6: Occupation diagram of the source and its succeeding conveyor 
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Occupation diagram of ACCs before work stations: The buffer below is never filled up and 

the buffer above is well used. 

 

 

Figure 4.7: Occupation diagram of ACCs before work stations 

Conclusion: 

The shuttle must be the bottleneck, because the buffer before the shuttle is filled up all the 

time and the buffers behind the shuttle are not filled up all the time. A look at the module 

histogram of the shuttle shows that the shuttle has nearly no more idle time.  
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4.2.4 Step 4 - Increase Shuttle Speed 

Measure: 

The shuttle has to become faster. A technically and economically reasonable value amounts to 

2 m/s maximum speed. Please enter 2 m/s as the new value of ñspeed fastò in the parameter 

mask of the shuttle. 

 

Afterwards, please start a further simulation run. 

Start: 

Occupation diagram of the source and its succeeding conveyor. Tailback is now clearly 

smaller - however still present. 

 

 

Figure 4.8: Occupation diagram of the source and its succeeding conveyor 
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Module histogram of both work stations: The upper work station proves a relatively high 

blockade portion (about 20 %, displayed in red color). 

 

 

Figure 4.9: Module histogram of both work stations 

Cause: 

Due to varying process time of the sink sometimes longer queues form in front of the sink. 

These queues block again and again the accumulation conveyor before work station ñAboveò 

-work station ñBelowò is not affected in the same way because there is a buffer of 5 places 

behind that work station.  
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4.2.5 Step 5 - Disposal preferred 

Measure: 

Please change the ñright-of-wayò strategy of the combining station: The entrance connected 

directly to work station ñAboveò shall be favored - please assign priority ñ1ò to this entrance 

and priority ñ2ò to the second entrance (connected to the accumulation conveyor). 

 

Then start a new simulation run. 

Result: 

A look at the occupation diagram of the source and its succeeding accumulation conveyor 

shows that the last measure was not efficient. 

Cause: 

The jam at the combing station results of the dynamic behavior of the sink. Changing the 

priority of right-of-way nearly does not change anything - the jam at the combing station 

remains. Work station ñBelowò is not affected in the same way because its distance to the 

sink is larger compared to work station ñAboveò. Due to jam at work station ñAboveò the 

accumulation conveyor before this work station will be filled up - this ACC is not able 

anymore to receive objects of type ñ1ò. A filled up buffer is no buffer anymore - it lost its 

operativeness. 
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4.2.6 Step 6 - Buffer before Sink 

Measure: 

Please insert an accumulation conveyor between distributor and sink. To decouple the sink 

buffer capacity should be set to 10 (number of segments). The best way to do this is to copy 

an existing module (e.g. ACC before work station ñAboveò). Therefore click on the module 

ñACC_Aboveò and select Edit/Copy and then Edit/Paste from the menu bar. A new module 

appears above of ñACC_Aboveò. Click with the right mouse button on this module and select 

Element/Replace element from the context menu. Now click with the left mouse button first 

on the distributor then on the sink and press the right mouse button to finish this action. If the 

new module is not at the right place, than click on this module and keep left mouse button 

pressed while moving it to its destination. To fix the module release the mouse button. As 

next step switch to linking mode and connect the module to distributor and sink. At last 

deselect linking mode and save your model. 

 

Now your model looks like shown below. 

 

 

Figure 4.10: Layout with buffer before sink 

Please start a new simulation run again.  
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Start: 

Please look at the occupation diagram of the source and its succeeding accumulation 

conveyor (see Figure 4.11): 

 

Situation has relaxed a little - however, there is a tailback on the accumulation conveyor. 

Stability of this system appears not to be save, it only could be proved by a longer simulation 

time. Please enter 10 h as new simulation time in the simulation parameter mask and start a 

new simulation run. 

 

 

Figure 4.11: Occupation diagram of the source and its succeeding conveyor (5h) 
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Regarding the occupation diagrams of the source and its succeeding conveyor an unpleasant 

surprise turns out. - the system is not steady and gets filled up (Figure 4.12). 

 

 

Figure 4.12: Occupation diagram of the source and its succeeding conveyor (10 h) 
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Module histogram of work stations: As you can see both work stations still have free reserves 

(green, idle time). These reserves results of alternating fill up and getting empty of buffers. 

An empty buffer causes a lack of parts at a workstation. These work stations are operated at 

the edge of their capacity. 

 

 

Figure 4.13: Module histogram of both work stations 
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Cause: 

Because work stations reached the limit of their capability, tailbacks are inevitable. This is 

also clearly visible in the diagrams of buffer occupation before work stations - they are filled 

up interchangeably again and again. 

 

 

Figure 4.14: Occupation diagram  of buffer before work stations 

Conclusion: 

Since the system is exhausted and because work stations form the bottleneck by the moment, 

the only possibility is to use reserves. 
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4.2.7 Step 7 - Optimization of Set-up Time 

Measure: 

By assigning a high priority to the feed back conveyor as right-of-way strategy of the shuttle 

(to prevent the deadlock in step 1) indirectly a strategy of maximum set-up time results. It 

makes sense to reduce set-up time. One possibility to do this is to introduce a ñlot sizeò at the 

feed back conveyor. In DOSIMIS-3 you can do this by inserting a ñbulk conveyor (BUL)ò. 

 

The existing feed back conveyor with a capacity of 3 will be replaced by a bulk conveyor 

with a capacity of 8 and a preliminary accumulation conveyor with a capacity of 4. 

 

 

Figure 4.15: Layout with bulk conveyor and preliminary ACC 

The bulk conveyor got following parameters:: 

length: 8 m 

conveying speed: 0.2 m/sec 

number of places: 8 

Length indicates the total length, conveying speed defines deflation time. 

 

A little buffer (with a capacity of 4) still has to be inserted between distributor and bulk 

conveyor. During deflation the bulk conveyor does not accept any object to enter - so 

deadlock situation might occur, which becomes more improbably because of the small ACC. 
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After this, please save your model and start an new simulation run. 

 

 

Figure 4.16: Occupation diagram of the source and its succeeding conveyor 

There is no more tailback inside of the source - system copes with the requested work load. 

Admittedly buffer capacity of the whole system is oversized. Though the buffer before the 

sink is filled up often. 
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Cause: 

Still the sink forms a problem. Due to its extreme distribution of leaving time (exponential 

distribution) the sink causes high charges inside the system again and again. That is visible 

already in the occupation diagram of the buffer before the sink 

 

 

Figure 4.17: Occupation diagram of the buffer before sink 


