INNOIVET

1
2018

BUSINESS SIMULATOR USERS MANUAL

Action Guideline 4:
Establishment/operation of a virtual lab based on the VET IT Tool - Support for
the implementation of apprenticeships in enterprises

Dr. Kosmas Kosmidis, Scientific Coordinator
Dr. Konstantinos Terzidis

Dr. Vasileios Chatzis

Dr. Vasileios Mardiris

Dr. Wolfgang Wittig

Gabriel Dobrescu

Carmen-Elena Marica

Maricica Herghelegiu



INNOVET Business Simulator Users Manual

Impressum

Editor

TEI of Eastern Macedonia and Thrace (EMaTTech)
Ag.Loucas

65404 Kavala

Greece

www,teiemt.gr

Authors

Dr. Kosmas Kosmidis, Scientific Coordinator
Dr. Konstantinos Terzidis

Dr. Vasileios Chatzis

Dr. Vasileios Mardiris

Dr. Wolfgang Wittig

Gabriel Dobrescu

Carmen-Elena Marica

Maricica Herghelegiu

Funding
Co-funded by the Erasmus + Programme of the European Union

Year of publication
2018

Online available
http://innovet.teiemt.gr



INNOVET Business Simulator Users Manual

Table of Contents

00 10 406 11 (ol 1o ) s VOO O U T U U TR P PR USSR URRPT 5
2. CoNNECtioN t0 the SYSTEIM.....c.uuiiiiieiiieeiiieeeiieeesieeesteessteeesteeesseesssseesssaeessaeesseeessseesssseesssseeaesssanns 5
3. INHHIAL SCIOOI....uvvieieiieee ettt e et e e e e ae e e e eetaeeeeeeasseeeeeasseeeeessssseeeesssseeeeessennnns 6
A, DESIGN IMOUE....c.uiieiiiieiiee ettt et e ettt e et e e st e e s teeesaeeessseeessseeesssaeasseessseesssseesssssssnaaeaeessenssnnsens 7
4.1 Creation Of @ NeW DESIGN.......coiiiiiiiiriiriteieeieerteete ettt et et e et e st e s beesteebeessbessaee s 8
4.2 Main DESIGN SCIEM....ccciiiuriiiiiiiiieeieiiteeeeeiite et eeitteeeesitteeeessbaeeessassaeessssaeeeessssseesssssseeesssssssnnnnes 9
.3 TOOL BAT.....eeieiiuiieeeeciiiee ettt eeetee e eeete e e e eeteeeeeessaeeeeeesseeeeeessaeeeeasssseeeassseeeeasssssssssssresasssenrenne 9
00 0 S RUTY0) L o) o FOR TSRO 9
IMLACKIIES. ..veeeeeteee ettt ettt ee e e e e e tae e e e e abaeeeeeaaaeeeeesaaaeeeernraaeeeeaaaeeeeennnnnnnnnnnnnnnns 10

|2 Y6 L1 [ O RURRR 12
(OF: 15 5 1) Ut 13
Creation Of CONMECTIONS. .....ccvviiiieiiiieeecieeeeceteeeeeeteeeeeestteeeeessseeeeessseeeeeessaseeeessaseeeessssseesnssnnns 14

4.4 Main Menu Of the DeSI@N......cccceiiiiiiiiriiiieeiecrteet ettt sre e ste st sbe e saesssaessaeneesssnnns 16

(O T LI AN Y £S5 (o) 1 VIRt 17

| oY= Ta BN/ 13 o) s FOR T 17
Create @ COPY Of @ DESIGN.....cccuiiiiiieiieiieeieeieeete ettt rte s teete e s aesteessee e eennraeeeeesnsaeaeeas 18
ReNAME @ DOSIGN.c...uuuiiiiiiiiiieiieitteeeeteee ettt e et e e ettt e e et e s st e e e e e ees 19

S LT Y [ T [T TSR 19
4.6 Open @ SAVEA DESIGN......ceiruiiriiiiiiiiiiieeieest et este st e st e st e st e s bt e satessbeessbesbeesatesbeesanaessnnnns 21
4.7 View @ SaVed DESIGN.....ccccuiiiriieieiieeniieesieeerteeesteessveeesiaeesseaeessaeessaeesseeessseesssseeaassssssssnnnens 21
4.8 Share Management Rights of a Saved DeSign...........ccccuerviiiriiiiiiiniieniieiececeeeeeeeie e 22
4.9 Delete a Saved DeSign OF VEI'SION.......ccccuiiriierriiieeniieeniieeesiteessteessreeesseeessseessseessssesssseessssnns 23

5. SIMUIAION IMOME.......cccveiieeeeiee ettt ettt eee e eeeetae e e e e taaeeeeetseeeeeessseeeeessseeeeeeeeeeaennnnnnnnn 24
5.1 Creation Of @ SIMULATOT........c.uvuiiiiiiie ettt e e eetae e e e esaaae e e eenraeeeeeeeeas 26
5.2 Main Screen Of the SIMULALOT............ooeciuviiiieciieeeeeeee et e e eearr e e e e e e eeeeeeeeeas 27
FSIRC I Ko To ] N = RO TRRRN 27
SIMUIAtION THIMIE....eeeeeeieiieeeeiiee et eere e eeete e eeetre e e eeetaeeeeeeaseeeeeeseeseeeessaseeeessaeeeessseesesennnes 27
MaAChineS SCREAULE. .......eveeiiiiieeeeee e e e e e e e e e es s e eeeasesesesaaaeeeas 28
PUICRASE OTAETS.....eeeeeeiriieeeeieeeeeeeteeeeeeette e e eeeeate e e eeeareeeeeetaeeeeeeaseeeeenssseeeeesssseeeeeeaeeaeeeeeannnnnnnnnn 30
HUMAN SCREAULE.....ceviiiiiieeeee e ee et e e e e s e e aab b e e eeeeseeaeerensasaaannses 31
SALES OIAETS.......eveeeeeetreeeeeeireeeeeeiteeeeeeieeeeeeeaeeeeeesseeeeeeasaeeeesssseeeassssseseesssseeeenssssssssnsssssnsssnnnnes 34

5.4 Main Menu of the Simulation MOe..........ccouveiiiiiieiiiieieeecceeee ettt 35
Perform a Simulation RUNL...........coooiiiiieiiiieeeeiiec et eeere e e eeraeeeeeaaeeeeeesraeeeennes 36

SAVE CUITENE RUNL...uuiiiiiiiiiiiiic s snsssnssnnsnsnnnssessssnnsnns 36

L0ad @ SAVEA RUIN.....cccoiiiiiiiieiiiee ettt et eeeteeeeeetreeeeeeaaeeeeesaeeeeeessseeeeessnsnnsssnnnnnnnnnns 37
Create @ COpY Of @ SIMUIALOT.......ciiciiiiieeiiecie ettt et se e et srreebeessaesbeessaaeeesnenees 37
ReNAME @ SIMULALOT.......ceiiieiiiieeeciieee ettt eeere e eeerreeeeetreeeeeeraeeeeeearaeeeeessseeeeeeeeeeeennnnnn 38
CTEALE NN EX L. eeeeeeeieieeeeeeeteeeeeeeeeeesese s e e e e s s nsssnsssssnsnsnsssnsssssssssssssssssnssssssssnnesssssnnsessssnn 39



INNOVET Business Simulator Users Manual

EXIt SIMULATOT . .....eeutettiieeteeeeeet ettt ettt s st et e e s bt e b st e e s aneeesanneeas 40
5.5 0pen a Saved SIMULALOT..........uiiiiiiiiiieeiieeecee et eesteeesaeeeseaeessateesbaeessessnnsseeeaaaessanns 40
5.6 View a Saved SImUIALOT. ....cc.cootiiiiriiiieieeieeee ettt sttt st et 41
5.7 Share Management Rights of a Saved Simulator...........ccc.eecierieeviienienieecieeeeereee e 41
5.8 Delete a Saved Simulator OF RUN........c.cocuiiiiiiiiiiniieeeeteeeeeeteee e 43

6. RESUILS IMOME.......eeieiieieiieecieeetee ettt ettt e e et e s s e e e s saae e s et e e e bt e e easaeesssaeesssaeenssaasnssnsssneneens 44
6.1 Main Menu of the Results MOde...........ccccooueriiiiriiniiiieneeeeeseeeetcseere e 46
6.2 PIOAUCT VIBW....uviiiiiiiiiiieeiee ettt e et e et eesate e et e e s saaeesaaeesasaeesssaeessseesssseessseessseesseesnnnn 46
6.3 CAITIET VIEW....otiiiiiiiiiiiiiiieiiteette ettt ettt et e s sib e e e b e e s ba e e s ane e s bt e e sabeesenneeeseeas 49
6.4 INSTANE VIEW.coiuiiiiiiiiiiieeieeitee ettt ettt e sttt e e e st e e s sttt e e s ssabbaeessabaaessssbaaeeseaaesseeseaennas 51
6.5 INCOMING STOCKS. ....eiiiiiiiiiiiieeteete ettt ettt s e et e st e e be e e s s atbaeesesssaaeeeas 53
6.6 OULGOING STOCKS. ... uviiieiiieiiieeie ettt ettt e st e e e sae e s aae e sbeeesbaeessseesssseesssseessseesseeennns 54
6.7 EXCESS PrOQUCTION. .....eiutiiiiiiiieeiteieeterttet ettt sttt ettt sa et sbe e st e bt eeeeneesanee 55
6.8 1A1e IMACKINES. ....ccicuiieiiiieeciee ettt ettt e et e s saa e e s aa e e sbeeesbeeesaseeesseessseessseesnseeeenns 56
6.9 1d1e HUIMAMS. ...c..eeteiieeiieieeeetest ettt ettt b e st sa e et e e s bt e b e st esae e se et enneeesanees 56
6.10 VIEW DIBSIGN.ccciiiiiiiiiiiiiieeeeiiteee ettt eeette e e sttt e s s stte e s s sttt e e s ssabaeesssasaaeesssastaeessnsaaesssssaaeeaeens 57

7. Case Study: Modeling and Simulation of a Natural Juice Bottling Company............ccccceeeernennen. 58
7.1 OVEIVIEW....uiiiieeiiiieee ettt e eette e e sttt e e s sttt e e e s ateee e s abaaeesssstaeesssasbaeeesssaaeesnsssaeesssassaeesnsssaeessnnnns 58
7.2 Create @ MOGEL.......coueruiiiieieieeeete ettt sttt sttt et et ettt b et ae e e 58

7.2.1 Operation Structure Analysis of the COmMPaNY..........cccccceeeieeriierieenieeiieeeeciieeeeeeieee e 58

7.2.2 PIOAUCES. ..cueeieeteeteeiteetee ettt ettt s ettt e e bt et s s e s bt et e e st e be e b e sate st et esntenseeanesanees 59

7.2.3 CAITIETS. ceeeieueiteeeeeitteeeeiiteeeesitteeeesateeeessusteessssstaesasssaeesssaseaeesssssaeeeessssaeessssssaeesssaseseeeaees 59

7.2.4 MACKINES. ...cueeriiiiieteetetee ettt ettt ettt a et e e sb e et sat e bt esbaeenenee 61

7.2.5. Model Design in Innovet Business Simulator...........cccueeveueeeriieeiniieensiieeesieeeseeesseeeesneens 62
7.3. Create and Run a Simulation.........cccceeeevieeieneinienieneeieeteeeenee e 67

7.3.1. Description and ODjJECtIVES.........eiirueiriieeeiieeriteerieeesreeesteeeseeesaeeesreeesreeessssnnsssanees 67

7.3.2. SIMUIALION. ¢..cetteiieieeteteet ettt st sa et s et s e sae e bt e e e sbeeesaneee 68
7.4. Analysis and interpretation of the ReSUltS.........c.cccuieiiieiieriieeiieceeceeeeeee e 72

7.4.1 Show and Comment the ReSUILS..........ccceeiiririiniinirieeeeeree et 72
P8 T 1) 1 T 1S 1) S F OO USRS 76

8. APPEIAICES. ... eieeieeiieiie ettt ettt st et e et e st e st e et e e st e et e e st e e bt e et e e bt e et e e bt e e abe e atbaeeeearbaeeeennraaas 77
8.1 First Educational Paradi@m..........ccccuieiriieiiiieiiiiecieecteeeiteesvee et ssre e sae e saaeesaae e s e e e seeae s 77
8.2 Second Educational Paradigm...........cecueevuierieriiiiniieieenie e ste ettt et sae s e sebaee s e 92
8.3 Third Educational Paradi@Im...........ccecuiiiriuiiiiiiieiiiieciieecieeeeieeeseeesveessveessaeessareeeeeasessnnnnns 102
8.4 Fourth Educational Paradigm..........ccccueeruirriiriiiinienieeieeieeste ettt e e s e e s 113
8.5 Fifth Educational Paradigm...........cccueeiieiiieiiieiieieeiteeeete ettt teesvae e e e e avaae e e e 124
8.6 Sixth Educational Paradigm...........cceeeuierieriiiiiieniieienieet ettt et sne e 127



INNOVET Business Simulator Users Manual

1. Introduction

The main objective of the software tool called Business Simulator is to promote better
understanding of educational theories concerning the production process incorporated in a business
environment. Moreover, these objectives entail business processes optimization and redesign,
minimizing the cost of production through the minimization of the cost of materials, human
resources and idle time due to inappropriate schedules and restructuring of orders and inventories in
accordance with business needs.

For these reasons a process model is adopted according to which each trainee is acquainted with the
most significant business operations and processes of the various departments and becomes capable
of identifying business weaknesses faster and more efficiently. In conclusion, trainees acquire
administrative decision skills concerning business operations and processes for the future
optimization of the economic organizations they are employed by.

The Business Simulator tool is a web-based free software tool developed under the InnoVET
project funded by the Erasmus + Program. In order anyone to have access to the Business
Simulator tool, he/she should contact the Project Coordinator via the e-mail address

innovet@teiemt.gr in order to be granted access credentials (username & password). This manual first
describes the functions of the Business Simulator tool and then provides training examples of how
to use the tool in predetermined business processes.

2. Connection to the System

Using the address http://innovet.teiemt.gr/bs through a google chrome browser the user
acquires access to the initial screen of the tool.

Innovet Business Simulator

logIn to Your Account

Co-funded by the
Erasmus+ Programme
of the European Union

On this screen, the user is typing the provided credentials and clicks the Log In button to enter into
the system.
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3. Initial Screen

After the successful entry into the system, the following screen appears which displays the three

main operations of the tool: Design Mode, Simulation Mode and Results.

Business Simulator

\Welcome to Innovet Business Simulator v1.0

9

Design Mode Simulation Mode m

Help About

* Design Mode

The Design Mode provides the user with the ability to crate and experiment new or
existing designs.

e Simulation Mode

The Simulation Mode button is the simulation startup tool and provides the user with

options for adjusting the production schedule, workforce (people), machines, sales and orders.
* Results

In the Results button, as the name implies, are presented the various simulation results
such as machine and human idle time, material usage, production schedules, sales, etc.
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4. Design Mode

The main menu of the Design Mode includes the following items:

Business Simulator # O @. &usen.

Design Mode

New

* New
The New button allows the user to start the creation of a new Design.
* Open
The Open button allows the user to open an existing Design, either own or shared.
* View
The View button provides the user with the ability to view and control an existing Design.
* Share

The Share button allows the user to assign managements rights of the Designs to other
users.

* Delete
The Delete button allows the user to delete a saved Design that is created at earlier time. A

shared Design may not be deleted by a user who has been granted access while it is created
by other users.
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4.1 Creation of a New Design

Click the New button in the Design Mode and a window named New Design appears.

Name testl

Time Resolution ‘ day v |

In the field Name, the user defines the name of the new Design.

In the field Time Resolution, the user can adjust the discrete interval between 2 consecutive
process steps of the Design. The field values are set in seconds, minutes, hours, days or weeks.

The creator of a Design is the only person who has rights to this particular Design and these rights
can be assigned or shared with other users via the Share button in the menu of the Design Mode.

© In the field Name set test1 and in the field Time Resolution set day and click OK.

Upon completion of this action, the user enters the Main Design Screen of the Design test1.
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4.2 Main Design Screen

Business Simulator =m OO RQuseriv

Design Mode

0w k&
Load Version

Save Version

Copy

Rename

The Main Design Screen is divided in three areas. On the left side of the screen is the Main Menu
of the Design testl, in the center there is a tool bar ‘D £ 3 &% and underneath, there is a

design surface.

Moreover, the name of the Design appears in a blue frame. AR

4.3 Tool Bar

Time Resolution

T\ The first button in the tool bar is Time Resolution. Here, the user has the ability to modify
the Time Resolution defined during the creation of the Design.

© Set as Time Resolution hour and press OK.
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Time Resolution

Time Resolution hour v

m Cancel

A message appears that informs the user in case of existing Machines in the Design, these
Machines should be adjusted in terms of the new Time Resolution.

© Press OK.
A Changes in Time Resolution affect the parameters
Next Input Time in machine and Production Time
in machine out pad. Please revise them
accordingly.
m Cancel
Machines

The second button in the tool bar is Machine. Press the Machine button. A window
ﬁ'g appears in which the user can set the name of the machine, the number of inputs-outputs,

the minimum time between two consecutive inputs, and the number of humans required
for the operation of the machine (in case of no human requirements, set zero value).

Insert Machine

Machine Name

Inputs 1 v
Outputs 1 v
Next Input Time hour(s)

Required Humans

Co I

10
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© Create one Machine named mach1, with 2 inputs, 1 output, Next Input Time 2 hours and required

personnel 1 human.

Machine Name mach
Inputs 2 v
Outputs 1 v
MNext Input Time 2 hour(s)

Required Humans

m Cancel

© Press OK.

A Machine named Machl is created on the design surface. The user is capable, with the Drag &
Drop function, to transfer the Machine anywhere on the design surface.

Business Simulator 2 @, 2user~

Design Mode

Dt R &
Load Version

Save Version
Ll (]
0

Copy

Rename

With right click on the Machine Machl a window named Update Machine appears which allows
the user to Update the features of the Machine or even to Delete the Machine.

© Click the right button of the mouse on the Machine Mach1.

11



INNOVET Business Simulator Users Manual

Machine Name mach1
Inputs 2 v
Qutputs 1 v
Next Input Time 2 hour(s)
Required Humans 1.00

Update Cancel

© Press Cancel.

Product

All the relevant raw materials and finished and semi-finished products have to be created
& in each Design. The fourth button in the tool bar is Product. Press the Product button. A

window named Manage Products appears which allows the user to define the name of
each product/raw material, unit values (i.e. kgr, minutes, meters, data etc). A product is introduced
in a Design by pressing the Add button.

Add Product

Name Unit Actions
prol Kgr Add
Products
Show 10 ¥ |entries search:[

Name -~ A | Unit Actions

No data available in table

Showing 0 to 0 of 0 entries Previous Next

Close

© Create three Products named prol,pro2 & pro3, with unit values Kgr for all.

12
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Add Product

Name Unit Actions
Add
Products
Show |10 ¥ |entries Search:
Name ~ A | Unit Actions
proi Kgr Modify || Delete
pro2 Kgr Modify || Delete
pro3 Kar I Modify I Delete |
Showing 1 to 3 of 3 entries Previous 1 ‘ MNext

Close

Moreover, the user can delete/modify a product with the use of the corresponding Delete/Modify
buttons.

© Press Close.

Carrier

y In order to store, to transfer, to input/output products from one machine to another, the
&) Carriers are employed. The third button in the tool bar is Carrier.

© Press the Carrier button.

A window appears in which the user must define the name of the product, the Carrier transfers and
set the Initial Amount of the product in the Carrier, the Maximum (Max) Amount of the product
in the Carrier and the Line Color that identifies the particular Carrier.

© Press OK to create the Carrier.

13
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Insert Carrier

Product to carry | v

Initial Amount
Max Amount

Line Color

© Create three Carriers with the following features:
Product to Carry prol, Initial Amount 10, Max Amount 100 and Line Color red,
Product to Carry pro2, Initial Amount 5, Max Amount 100 and Line Color blue,

Product to Carry pro3, Initial Amount 0, Max Amount 100 and Line Color green.

Business Simulator 2= @ Susr~

Design Mode

D% R &
Load Version

Save Version 1598-pro1

(| 1600-pro3
10/100 L L) [T
z machl 0/100
Copy

1599-pro2

5/100

Rename

Creation of Connections

Connection is the matching of one input/output of a Machine with a Carrier and it is created
through the round pads of input/output of the Machine.

14
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With a click on the right button of the mouse on an input pad, a window named Update Machine
Pad appears. In the field Connected With the user can define the Carrier with which the machine
will be connected and in the field Amount to input the user defines the quantity of the product that is
imported to the machine, each time the machine imports products.

Update Machine Pad

Connected with A

Amount to input 1

Update Cancel

With a click on the right button of the mouse on an output pad, a window named Update Machine
Pad appears. In the field Connected With the user can define the Carrier with which the machine
will be connected, in the field Production time the user defines the required time for the production
of a product, in the field Initial state the initial state of the machine is set (the stage of product
development at the beginning of the simulation — zeros in case of non-existent work in progress)
and in the field Production amount the quantity of the product produced is defined.

Update Machine Pad

Connected with v
Praduction time 0 hours)
Initie| state null 0 bits
Froduction emount 0

In order to match the Carriers with the Machine click on the right button of the mouse on the
input/output pads of the Machine and adjust the following parameters:

* In the first input of the Machine, in the field Connected With the Carrier of prol and in the
field Amount to input set value 1 and then press the Update button.

* In the second input of the Machine, in the field Connected With the Carrier of pro2 and in
the field Amount to input set value 1 and then press the Update button.

15
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* In the output of the Machine, in the field Connected With the Carrier of pro3, in the field
Production time set value 1, in the field Initial state set value 0 and in the field Production
amount set value 1 and then press the Update button.

Business Simulator 22 O®. Susen~

Design Mode

D0 %&
Load Version

Save Version 1598-prof

1600-pro3
10/100 (I
0/100
Copy

1599-pro2

5/100
Rename

4.4 Main Menu of the Design

The main Menu of the environment of the Design, is presented in the following section:

Design Mode

Load Version: Load of a saved version of the Design.
Load Version

Save Version Save Version: Save the current version of the Design.

Copy Copy: Copy the current Design with another name.

Eename

Rename: Rename the current Design.

Test: Start the test state of the current Design.

Close: Exit from the Design.

16
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Create A Version

© Click on the Save Version button, type verl and press OK.

Version Description

Write a short Description for the New Version

ver1

o [

With the preceding action, the user creates a copy of the current state of the Design testl named
verl. That copy belongs to the Design testl and it is referred as a version of that particular Design.
The user is able to continue working in the environment of the Design while the state of the saved
version remains unaffected.

The user can upload in the environment of the Design, at any time, any version of the Design that
has been saved at an earlier time.

Load Version

© Click on the Load Version button. The following warning window appears which informs the
user that in case of loading a version, all the objects of the current Design will be lost.

A Any unsaved changes in current version will be
lost! Are you sure you want to continue?

&

© Press OK.

17
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O1 veri (23/01/2019 17:58)

Cancel

© Select verl.
With the preceding action, the user loads the saved version ver1 of the Design test1 in the work

environment.

Create a Copy of a Design

© Click on the Copy button. Type test2.

With the preceding action, the user creates a copy of the current Design named test2.

Copy to a New Design

Name test2]

o

© Press OK.

18
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= Business Simulator # 0. ey

Design Mode

2 8% &
Load Version

Save Version 1598-prot
1600-pro3
10/100
0/100
Copy
1599-pro2
5100

Rename

Rename a Design
© Click on the Rename button. Type test3.

With the preceding action, the user renames the current Design named test2 to test3.

New Name testd

m Cancel

© Press OK and then press Close.

4.5 Test Mode

The Business Simulator allows, with the Test function, the user to perform a quick check of the
Design for design inefficiencies.

19
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© Press Open and select test1.
© Press Test.

The user is transferred in a new Test Mode environment.

Business Simulator 2 Q. &use.

@Time: 0 ’Nsx

Design Mode

1598-pro’ L]

1600-pro3

10/100
0/100

1599-pro2

5/100

In this environment, a test tool bar and the blue frame Time appear.

@©Time: 0 >Nox

In the initial state of the Test, time is zero and the Carriers exhibit the values defined during the
designing process of the Design. The Step Forward button launches the simulation and the Design
is transferred in time 1 (as it is defined previously in the field Time Resolution) while a second
press of the button transfers the Design in time 2 etc. Simultaneously, the new values of the objects
appear in the Design. Particularly for the Machines, the stage of product development appears
thoroughly in each output of the Machines.

The Step Backwards button allows the user to transfer the Design in a preceding time of the
simulation.

The Play button allows the user to launch the simulation process while the Pause button that
appears allows the user to pause this process.

The Reset button allows the user to reset the Design to its initial state of the Test.

The Close button allows the user to exit from the Test Mode environment.

20
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© Press ¥ to exit from the Test Mode environment.

© Press Close to exit from the environment of the Design.

4.6 Open a Saved Design

Click on the Open button in the menu of the Design Mode and a window named Open Design

appears.

O test1 owner: useri (23/01/2019 14:20)
O test3 owner: useri (23/01/2019 18:09)

Cancel

© Select the Design test3.

© Press Clese to return to the main menu of the Design Mode.

4.7 View a Saved Design

The View button allows the user to view an existing Design. Click on the View button and a
window named View Design appears.

v (O test1 owner: useri (23/01/2019 14:20)
O 1 ver? (23/01/2019 17:58)
[ test3 owner: useri (23/01/2019 18:09)

Cancel

© Select the Version ver1 of the Design test1.

© Press Close to return to the main menu of the Design Mode.
21
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4.8 Share Management Rights of a Saved Design

The Share button allows the user to share management rights to the Designs, with other users. Click
on the Share button and a window named Share Design appears.

Share Design

O test1
O test3

owner (23501720719 14:20)
owner (23/01/2079 18:08)

Cancel

© Select the Design test1.

A window named Change Ownership for testl appears. Each user can be assigned, by employing
a corresponding option from the Actions list, one of the Full, Copy, Test, View kol Delete
permissions. Moreover, the window exhibits all the users of the system.

Change Ownership for test1

Show |10 ¥  entries search: I
User Name -~ 4 Name Permission
test George
user2 User2
user3 User3
userd User4
users User5s
userb Userb
HHX XHX
Showing 1 to 7 of 7 entries

Actions

give Full permission
give Copy permission
give Test permission
give View permission
delete permission

Previous ‘ 1 ‘ Next

Close

22
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© Press Close to close the window named Change Ownership for testl and press Cancel in the

window named Share Design to return to the main menu of the Design Mode.

4.9 Delete a Saved Design or Version

The Delete button allows the user to delete a Version of a Design or even the whole Design itself.

Click on the Delete button and a window named Delete Design or Version appears.

Delete Design or Version

as they are used in Simulations.

~ [ test1 (23/01/2019 14:20)
O 1 ver? (23/01/2019 17:58)
[ test3 (23/071/2019 18:09)
Red colored Designs or Versions cannot be deleted as long

Cancel

In cases where certain Designs are connected with existing simulations, these particular Designs or

Versions appear in the window in red letters and the system do not allow the user to delete them.

© Press Cancel to return to the main menu of the Design Mode.
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5. Simulation Mode

The Simulation Mode is a subsystem of the Business Simulator which allows the user to simulate
the Designs. To enter the subsystem, click on the button E situated in the horizontal tool bar of the
system and select the field Simulation Mode from the pop-up list.

Business Simulator B O, Luse-

Design Mode

New

Delete

To perform a simulation is necessary to create a Simulator first. The Simulator is a simulation
environment where the user can perform a simulation, save it, perform other simulations with
different parameters and recall previously saved simulations. Each Simulator refers to a saved
version of a Design.

The main menu of the Simulation Mode includes the following items:
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= Business Simulator B OO. Ausen
Simulation Mode

New

Open

View

Share

Delete

* New

The New button allows the user to start the creation of a new Simulator.
* Open

The Open button allows the user to open a saved Simulator.
* View

The View button allows the user to view the version of the Design that a saved Simulator
refers to.

¢ Share

The Share button allows the user to assign certain management rights of the Simulator to
other users.

¢  Delete

The Delete button allows the user to delete a saved Simulator.
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5.1 Creation of a Simulator

Click on the New button in the Simulation Mode and a window named New Simulator appears.

Write the Name for the New Simulator and select the Version of the
Design to use.

Name sim1

Designs > Versions:

owner: user! (23/01/2019 14:20)

(D test3 owner: user! (23/01/2019 18:09)

(23/01/2019 17:58)

Cancel

In the field Name, the user defines the name of the new Simulator.

The window exhibits a list of the available versions of the Designs in which the user can perform

simulations.

© In the field Name set sim1 and select the Version ver1 of the Design test1.

Upon completion of this action, the user enters the Main Screen of the Simulator sim1.
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5.2 Main Screen of the Simulator

Business Simulator 2 @ Quser-

Simulation Mode

208 MR
Load Run

Save Run 1598-pro1

1600-pro3
10/100 ~{[IIITTTITTI
0/100
Copy

1599-pro2

5/100
Rename

Create Next

The Main Screen of the Simulator is divided in three areas. On the left side of the screen is the
Main Menu of the Simulator siml, in the center there is a tool bar 'J) @ ¥ # [ and

underneath is the version of the Design to which the Simulator refers.

Moreover, the name of the Simulator and the corresponding Version of the Design appear in a blue

fame

5.3 Tool Bar

Simulation Time

1\ The first button in the tool bar is Simulation Time. Here, the user defines the time period
of the simulation.

© Set as:

Time Start 01-01-2020 and hour 08:00:00
Time End 03-01-2020 and hour 21:00:00

and press OK.
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The Time Step which it was defined during the creating process of the Design, appears in the

window.

Simulation Time

Time Start & | 01-01-2020 08:00:00
Time End & | 03-01-2020 21:00:00

Time Step  hour

Machines Schedule

The second button in the tool bar is the Machines Schedule. Press the Machines Schedule
button. A window appears in which the user can define the operating schedule of each
machine during the Simulation Time. The user selects the Machine, sets the starting date and time
of its operation as well as the ending date and time of its operation and presses the Add button to

enter the data into the system.

Machines Schedule

Add Machines Schedule Line

Machine From To Actions

mach1 Y | & 01-01-2020 08:00:00 @ | 03-01-2020 21:00:00 Add Load CsV

Wed 12:00 Wed 18:00 Thu 00:00 Thu 06:00 Thu 12:00 Thu 18:00 Fri00:00 Fri06:00 Fri12:00 Fri 18:00

Machines Schedule

Show |10 ¥ |entries search: I
Machine ~ 4 ' From To Actions
mach 01-01-2020 10:00:00 02-01-2020 20:00:00 Modify || Delete
mach1 03-01-2020 08:00:00 03-01-2020 19:00:00 | Modify || Delete |

Showing 1 to 2 of 2 entriesi GoRy || B, || e || HEE H AL | Ll

Previous ‘ 1 ‘ Next

Delete All Close
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© Select the Machine mach1, starting and ending time 01-01-2020 and hour 10:00:00 and 02-01-
2020 and hour 20:00:00 respectively and press Add.

© Select the Machine mach1, starting and ending time 03-01-2020 and hour 08:00:00 and 03-01-
2020 and hour 19:00:00 respectively and press Add.

A graphical representation of the time period defined by the user, appears in the window.
Simultaneously, a corresponding entry is added to the Machines Schedule table at the bottom of the
window. The user is able to export the Machine Schedule in Excel, CSV and PDF format files with
the use of the respective buttons. The Load CSV button allows the user to import the Machine
Schedule through a CSV file. Moreover, the user is able to print the Machine Schedule with the
Print button as well as to copy/paste it with the Copy button.

The format of the CSV file the system exports, is presented below.

FILE HOME = INSERT  PAGE LAYOUT  FORMULAS  DATA  REVIEW  VIEW Sign in
== X |Calibri 1 | T =E % 2 Conditional Formatting ~ (&1 #
Bg- B I U~- A A === - E? Format as Table ~ -
Paste = - Number Cells Editing
.ow Hie DA & = B~ . [Efcell styles - B '
Clipboard Font T Alignment [ Styles ~
A4 - Jx v
A B C D E F G H -~
1 Machine From To

2 'machl 1/1/2020 10:00 2/1/2020 20:00
3 |machl 3/1/2020 8:00 3/1/2020 19:00

4

5

6

7

8

9

1N v
IBS sim1 machines schedule (1) @) 4 >

READY H m ——+—4+ 100%

The Modify & Delete buttons cited in the Machine Schedule table at the bottom of the window,
allow the user to modify or delete each entry of the schedule. The Delete All button allows the user
to delete all entries to the schedule.

The system allows to search for entries containing the text that the user enters in the Search field.
That text can be any field or part of the entries of the Machines Schedule table.

© Press the Close button to close the Machines Schedule window.
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Purchase Orders

5 The third button in the tool bar is Purchase Orders. Press the Purchase Orders button. A
window appears in which the user can set the purchase orders of raw materials during the
Simulation Time. To import an entry in purchase orders, the user selects the Carrier that refers to a
particular raw material/product, types the date and time of delivery, the purchased quantity and
presses the Add button to import the data into the system.

Purchase Orders

Add Purchase Order

Carrier Delivery Date Quantity Actions

1599-pro2 ¥ | &  02-01-2020 23:00:00 ‘d Add || Load CSV

Purchase Orders

Show| 10 ¥ |entries Search:!
Carrier ~ 4 Delivery Date Quantity Actions
1598-pro1 01-01-2020 12:00:00 3 (Kgr) Delete
1599-pro2 02-01-2020 23:00:00 13 (Kgr) Delete
Showing 1 to?_ofzentriesi He || Excel || S | M3 1 Rl | Previous ‘ 1 ‘ Next

Delete All Close

© Select the Product pro1, delivery date 01-01-2020 and time 12:00:00, purchased quantity 8 and
then press Add.

© Select the Product pro2, delivery date 02-01-2020 and time 23:00:00, purchased quantity 13 and
then press Add.

The user is able to export the Purchase Orders table in Excel, CSV and PDF format files with the
use of the respective buttons. The Load CSV button allows the user to import the Purchase Orders
table through a CSV file. Moreover, the user is able to print the Purchase Orders table with the
Print button as well as to copy/paste it with the Copy button.

The format of the CSV file the system exports, is presented below.
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HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign |»
e, X A = % 2 Conditional Formatting ~ i #
[ By - Font |ali tNamb E? Format as Table - colls |Editi
Paf,te . o'n |gn'men urrj er 53 Cel Styles - e's |v|ng
Clipboard Styles ~
Al v Jx | Carrier v
A B C D E F G H |~
1 |CarrTer _lDeIT\fery Date Quantity
2 |1598-prol 1/1/2020 12:00 8 (Kgr)
3 |1599-pro2 2/1/2020 23:00 13 (Kgr)
4
5
6
7
8
9
10 -
IBS sim1 purchase orders (2) ® 4 »
READY H M ——+—+ 100%

The Delete button cited in the Purchase Orders table at the bottom of the window, allows the user to
delete each entry of the table. The Delete All button allows the user to delete all entries to the table.

The system allows to search for entries containing the text that the user enters in the Search field.
That text can be any field or part of the entries of the Purchase Orders table.

© Press the Close button to close the Purchase Orders window.

Human Schedule

s _+ The fourth button in the tool bar is Human Schedule. Press the Human Schedule button. A

* window appears in which the user can set the working schedule of human resources during

the Simulation Time. To create a shift, the user sets the number of employees, the starting time of
the shift, the amount of labor hours, the implementation period and presses the Add button to
import the shift data into the system.

© In the field Persons type 1, in the field Work Start set the time 08:00:00, in the field Hours
select 8, in the field From set 01-01-2020, in the field To set 03-01-2020 and press Add.

© In the field Persons type 1, in the field Work Start set the time 16:00:00, in the field Hours
select 8, in the field From set 01-01-2020, in the field To set 03-01-2020 and press Add.
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Human Schedule

Add Human Schedule Line

Persons Work Start Hours From To Actions

E  08:00:00 8 v | & | 01-01-2020 g 03-01-2020 Add | Load CSV

i) — — (I —— -
L T T T T T T T T T T 1
Wed 12:00 Wed 18:.00 Thu00:00 Thu06:00 Thu12:00  Thu 18:00 Fri 00:00 Fri 06:00 Fri 12:00 Fri 18:00

Human Schedule

Show |10 ¥ |entries Search:

Persons * 4 | Work Start Hours From To Actions

1 08:00:00 8 01-01-2020 03-01-2020 Modify || Delete

| 16:00:00 g8 01-01-2020 03-01-2020 | Modify I Delete |
Showing 1 to 2 of 2 entries| Copy || Excel | CSV | PDF || Print Previous 1 ‘ Next

Delete All Close

A summary chart of labor throughout the period of simulation, is presented in the window. The
chart exhibits the number of available employees in green color and the number of employees
required by the machines in red color. When the two colors coincide, the green color prevails. For
example, from 08:00:00 to 10:00:00 on 01-01-2020 the machines do not require any employees
(due to Machine Schedule — red line on 0) but one employee is available according to Human
Schedule (idle human — green line on 1). On the contrary, from 00:00:00 to 08:00:00 on 02-01-2020
the machines require one employee (due to Machine Schedule — red line on 1) but no employee is
available according to Human Schedule (green line on 0).

If the available employees do not suffice the requirements of the machines, a red mark appears on
the left side of the chart. When the available employees suffice the requirements of the machines
throughout the simulation period, the preceding mark becomes green. The simulation is feasible
only in cases of green marking.

© In the field Persons type 1, in the field Work Start set the time 00:00:00, in the field Hours
select 12, in the field From set 02-01-2020, in the field To set 03-01-2020 and press Add.
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Add Human Schedule Line
Persons Work Start Hours From To Actions
&  08:00:00 8 ¥ | B  01-01-2020 & 03-01-2020 Add Load CSV
2 — —
1
of— J—
® \ \ \ T \ \ T T \ —
Wed 12:00 Wed 18:00 Thu00:00 Thu06:00 Thu1200 Thu18:00  Fri00:00  Fri0E:00  Fri12:00  Fri18:00
Human Schedule
Show 10 ¥  entries search: I—
Persons ~ 4 Work Start Hours From To Actions
1 08:00:00 8 01-01-2020 03-01-2020 Modify || Delete
1 16:00:00 8 01-01-2020 03-01-2020 Modify || Delete
1 00:00:00 12 02-01-2020 03-01-2020 ‘ Modify H Delete |
Showing 1 to 3 of 3 entr\esl Copy || Excel \ﬂ“ﬂ“ﬂ/ Previous 1 ‘ Next
Close

The new summary chart of labor throughout the period of simulation, is presented in the window
with a green mark. The user is able to export the Human Schedule table in Excel, CSV and PDF
format files with the use of the respective buttons. The Load CSV button allows the user to import
the Human Schedule table through a CSV file. Moreover, the user is able to print the Human
Schedule table with the Print button as well as to copy/paste it with the Copy button.

The format of the CSV file the system exports, is presented below.

HOME  INSERT PAGE LAYOUT FORMULAS DATA REVIEW  VIEW Sign in

== ¥ |calibri -1 - === 9 2 Conditional Formatting ~ i #

Bz~ B I U~ A A === - [? Format as Table -

Paste S B A ——  Number Cells Editing

. - &~ A - &= 3= K- . 4 cell Styles ~ . .
Clipboard & Font [ Alignment [ Styles lad
Al M Jv | Persons v

A B C D E F G H -

1 |Persons _|W0rk Star Hours From To

2 1 8:00:00 8 1/1/2020 3/1/2020

3 1 16:00:00 8 1/1/2020 3/1/2020

4 1 0:00:00 12 2/1/2020 3/1/2020

5

6

7

8

9

10 v

IBS sim1 human schedule (@) 4 »

READY HH W ——+—+ 100%
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The Modify & Delete buttons cited in the Human Schedule table at the bottom of the window,
allow the user to modify or delete each entry of the schedule. The Delete All button allows the user
to delete all entries to the schedule.

The system allows to search for entries containing the text that the user enters in the Search field.
That text can be any field or part of the entries of the Human Schedule table.

© Press the Close button to close the Human Schedule window.

Sales Orders

The last button in the tool bar is Sales Orders. Press the Sales Orders button. A window

E appears in which the user can set the Sales Orders during the Simulation Time. To import

an entry in sales orders, the user selects the Carrier, the period during which the product sales are
feasible, the quantity of goods sold and presses the Add button to import the data into the system.

Sales Orders

Add Sales Orders

Carrier From Date To Date Quantity Actions

1600-pro3 ¥ | @  01-01-2020 08:00:00 £ 03-01-2020 11:30:00 Add || Load CSV

Sales Orders

Show|10 ¥ |entries Search:
Carrier ~ 4 | From Date To Date Quantity Actions
1600-pro3 01-01-2020 08:00:00 03-01-2020 11:30:00 7 (Kgr) Delete
Showing 1 to 1 of 1 entries, COPY || Excel || CSV || PDF || Print Previous | 1 | Next

Delete All Close

© Select the Carrier that transfers the product pro3, starting and ending date where the sale is
feasible set 01-01-2020 and hour 08:00:00 and 03-01-2020 and hour 11:30:00 respectively, type
quantity of goods sold 7 and press Add.

The user is able to export the Sales Orders table in Excel, CSV and PDF format files with the use of
the respective buttons. The Load CSV button allows the user to import the Sales Orders table
through a CSV file. Moreover, the user is able to print the Sales Orders table with the Print button
as well as to copy/paste it with the Copy button.

The format of the CSV file the system exports, is presented below.
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HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign | »
.n.D X A = % Conditional Formatting - iz H
By - Font |ali ¢ Nomb IJ* Format as Table - Cells |Eit
Pa'ste - o'n |gn'men ur? er L:Q'Cell Styles - eis |'|ng
Clipboard ~ Styles ~
Al - Jx | Carrier v
A B C D E F G -
1 |Carr|’er _|Fr0m Date To Date Quantity
2 |1600-pro3 1/1/2020 8:00 3/1/2020 11:30 7 (Kgr)
3
4
5
6
7
8
9
10 hl
IBS sim1 sale orders (1) ® 4 S
READY HH M ——3—4 100%

The Delete button cited in the Sales Orders table at the bottom of the window, allows the user to
delete each entry of the table. The Delete All button allows the user to delete all entries to the table.

The system allows to search for entries containing the text that the user enters in the Search field.
That text can be any field or part of the entries of the Sales Orders table.

© Press the Close button to close Sales Orders window.

5.4 Main Menu of the Simulation Mode

The main Menu of the Simulation Mode environment that appears on the left side of the screen, is
presented in the following section:

Simulation Mode

Load Run: Load a saved run of the Simulator.
Load Run

Save Run: Save current run of the Simulator.

Copy: Copy the Simulator with a different name.

Copy

Renarme Rename: Rename the Simulator.

Run: Perform a simulation run.
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Create Next: Create a new simulator with the same Design and starting time, the ending
time of the current Run.

Close: Exit the Simulator.

Perform a Simulation Run

© Click on the Run button.

A window named Simulation Procedure appears. When the message Simulation Completed appears,
the simulation is completed.

Simulation Procedure ...

Simulation Completed

Ok

© Press OK.

Save Current Run

© Click on the Save Run button, type runl and press OK.

Write a short Description for the New Run

run

o

Upon this action, a saved copy of the Simulator siml named runl is created. This saved Run
belongs to the Simulator sim1 and is referred as a Run of this particular Simulator. The user is able
to continue modifying the simulation parameters and performing simulations in the environment of
the Simulator without any effects on the state of the saved Run.
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At any point, the user can also load any Run of the Simulator that was saved in a preceding time.

Load a Saved Run

© Click on the Load Run button. A warning window appears, informing the user that upon the
loading of the Run, any unsaved changes in the current Simulator will be lost.

A Any unsaved changes in current simulator will be
lost! Are you sure you want to continue?

m Cancel

© Press OK.

Load Run

O1 runl (30/01/2019 11:28)

Cancel

© Select runl.

Upon this action, the saved Run runl of the Simulator sim1 is loaded in the work environment.

Create a Copy of a Simulator

© Click on the Copy button. Type sim2.

Upon this action, a copy of the current Simulator named sim2 is created.
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Copy Simulator
Name sim2]
m Cancel
© Press OK.
= Business Simulator B 0. &userl-

Simulation Mode

O Simulator:  sim2 (test1, ver1)
Load Run

Save Run

1598-prot
Ty
107100

Copy

1599-pro2

Rename

Create Next

DOY =[N

1600-pro3

Rename a Simulator

© Click on the Rename button. Type sim3.

Upon this action, the user renames the current Simulator named sim2 to sim3.
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Rename Simulator

New Name sim3

m Cancel

© Press OK and in the menu of the Simulator select Close. In the main menu of the Simulation
Mode, click on the Open button and select sim1.

© Click on the Run button.
Create Next

© Click on the Create Next button.

Create Next

The final state of the machines and carriers of the "sim1"
Ssimulator will be saved as a new Version named "ver1-1" of the
Design "test1".

A new Simulator named "sim1--1" will be created and
automatically loaded.

The starting time of the new Simulator "sim1--1" will be "2020-01-

03 21:00:00". The user should redefine the other parameters of
the new Simulator.

m Cancel

Upon this action, a window appears informing the user that the final state of the Machines and the
Carriers of the Simulator sim1 will be saved as a new Version named verI--1 of the Design test1. It
also informs the user that a new Simulator named simI—1 will be created. The starting time of the
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new Simulator siml--1 will be the same with the ending time of the current Run. The user should
also redefine the other parameters of the new Simulator.

© Press OK.
Exit Simulator

© Click on the Close button.

& Any unsaved Run results in current simulator will

be lost! Are you sure you want to continue?

B

Upon this action, a window appears informing the user that in case of an exit from the Simulator,
any unsaved Run results in the current Simulator will be lost.

© Press OK.

5.5 Open a Saved Simulator

Click on the Open button in the menu of the Simulation Mode and a window named Open
Simulator appears.

Open Simulator

O sim1 (test1, verl) owner; user! (28/01/2019 20:06)
O sim1--1 (test1, ver1--1) owner: user! (30/01/2019 11:42)
O sim3 (test1, ver1) owner: user? (30/01/2019 11:29)

Cancel
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© Select the Simulator sim1.

© Press Close to return to the main menu of the Simulation Mode.

A Any unsaved Run results in current simulator will
be lost! Are you sure you want to continue?

B

Upon this action, a window appears informing the user that in case of an exit from the Simulator,
any unsaved Run results in the current Simulator will be lost.

© Press OK.

5.6 View a Saved Simulator

The View button allows the user to view an existing Simulator. Click on the View button and a
window named View Simulator appears.

(3 sim1 (test1, verl) owner: user! (28/01/2019 20:06)
(3 sim1--1 (test?, ver1-1) owner: user? (30/01/2019 11:42)
(3 sim3 (test1, verl) owner: user! (30/01/2019 11:29)

Cancel

© Select the Simulator sim1.

© Press Close to return to the main menu of the Simulation Mode.

5.7 Share Management Rights of a Saved Simulator

The Share button allows the user to share management rights to the Simulators with other users.

Click on the Share button and a window named Share Simulator appears.
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Share Simulator

O sim1 owner (28/01/2019 20:06)
O sim1--1  owner (30/01/2019 11:42)
O sim3 owner (30/01/2019 11:29)

Cancel

© Select the Simulator sim1.

A window named Change Ownership for sim1 appears. Every user can share one of the following
rights: Full, Copy, Order, Run and View or delete permission to deprive these rights by employing
the corresponding selection from the Actions list.

Change Ownership for sim1

Show |10 ¥ |entries search: I
User Name = 4 Name Permission Actions
test George =
userz2 User2 :
user3 User3 -
give Full permission
userd Userd
give Copy permission
users Users _ o
give Order permission
useré Users ) o
give Run permission
KA KKK ) . o
give View permission
showing 1 to 7 of 7 entries delete permission
Close

© Press Clese to close the window named Change Ownership for sim1 and press Cancel in the
window named Share Simulator to return to the main menu of the Simulation Mode.
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5.8 Delete a Saved Simulator or Run

The Delete button allows the user to delete a Run of a Simulator or even the whole Simulator. Click
on the Delete button and a window named Delete Simulator or Run appears.

Delete Simulator or Run

~ [0 sim1  (28/01/2019 20:06)
O 1 runi  (30/01/2019 17:28)
Cd sim1--1  (30/01/2019 11:42)
Cd sim3 (30/07/2019 11:29)

Cancel

© Select the Simulator siml--1. The following window appears, warning the user that the
preceding Simulator will be deleted.

A Simulator 'sim1--1" and all its runs will be deleted!
Are you sure you want to continue?

m Cancel

© Press OK to delete the Simulator and return to the main menu of the Simulation Mode.

43



INNOVET Business Simulator Users Manual

6. Results Mode

The Results Mode is a subsystem of the Business Simulator which allows the user to view and
present the results of a Run. The user clicks on the [ button situated in the horizontal tool bar of
the system and selects the field Results Mode from the pop-up list, to enter the results screen.

= . : -
= Business Simulator @ &user~
Simulation Mode
Design Mode
New
Simulation Mode
Results Mode
Home
o
innovet.teiemt.gr/bs/logged.php# 5

Upon this action, the user is transferred to the following screen.

Business Simulator #$ ®. 2usen~

Results Mode

Select

© Press Select and a window named Select Run appears. In this window, select the Run runi of the
Simulator sim1.
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v [ sim1 (test1, vert) owner (28/01/2019 20:06)
O 1 run1 (3040172019 11:28)
[0 sim3 (test1, ver1) owner (30/01/2019 11:29)

Cancel

The environment of the Results Mode appears.

Business Simulator # ®. 2usen-

Results Mode

® Results for Run: run1 of Simulator: sim1
View Design

Product View

1598-pro1
[T
e 10/100
Carrier View

1599-pro2
X [T
Instant View 5/100

Incoming Stocks

Outgoing Stocks

Excess Production

Idle Machines

Idle Humans

45



INNOVET Business Simulator Users Manual

6.1 Main Menu of the Results Mode

The main Menu located on the left side of the screen in the environment of the Results Mode, is
presented in the following section:

View Design: View the Design to which the simulation results

View Design
refer.

Product View: View the product quantities throughout the
simulation time.

Product View

Carrier View: View the quantities of the Carriers throughout the

Carrier View . . .
simulation time.

Instant View: View the quantities of the products and the

Instant View . ipe L . .
Carriers at a specific time of the simulation.

Incoming Stocks: View the purchases of raw materials/products

| ing Stocks . . .
HEei = throughout the simulation time.

Outgoing Stocks: View the sales throughout the simulation
time.

Outgoing Stocks

Excess Production: View the excess production throughout the

Excess Production . . .
simulation time.

Idle Machines: View the idle time of the Machines throughout

Idle Machines . . .
the simulation time.

Idle Humans: View the idle time of the Humans (employees)

Idle Humans throughout the simulation time.

Close: Exit the Results Mode environment of the current
simulation.

6.2 Product View

© Click on Product View.

A window named Select Product appears, which lists all raw materials and products of the Design,
in a customized layout. In this window, the user is able to search for any product through the
Search field.
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Select Product

Products
Show |10 ¥ |entries search:
Name ~ & Unit Actions
prol Kar Graph | Table
| I I
pro2 Kar Graph | Table
| I I
pro3 Kar | Graph | Table |
Showing 1 to 3 of 3 entries Previous ‘ 1 ‘ Next

Cancel

© Click on the Graph button of pro2.

Business Simulator B O &usrv

Results Mode

@ Results for Run: run1 of Simulator: sim1
View Design

Product View
- pro2
Carrier View &

Instant View

OnNwamemo

i i T T T T T
Incoming Stocks 12PM 06PM Thu02 06AM 12PM O06PM Fri03 06AM 12PM 06PM

b —_— ‘
12PM 06PM Thu02 O06AM 12PM 06PM Fri03 06AM 12PM 06PM

Outgoing Stocks

Excess Production

Idle Machines

Idle Humans

In the environment of the system, a graphical representation of the product pro2 quantities, appears.
The vertical axis represents the product quantity and the horizontal axis represents the simulation
time. The user is able to select the displayed time span by adjusting accordingly the dynamic frame
situated under the graph.

47



INNOVET Business Simulator Users Manual

© Click on Product View and then press the Table button of pro2.

. . - ®
Business Simulator B @ ausen-
Results Mode
© Results for Run: run1 of simulator: sim1
View Design
X Product: pro2
Product View
Show |10 ¥ |entries Search:
Date & Time ~ — Amount
Carrier View
01-01-2020 08:00:00 5
01-01-2020 09:00:00 5
T Vi 01-01-2020 10:00:00 4
01-01-2020 11:00:00 4
01-01-2020 12:00:00 3
Incoming Stocks 01-01-2020 13:00:00 3
01-01-2020 14:00:00 2
q 01-01-2020 15:00: 2
Outgoing Stocks 12020 15:00:00 <
01-01-2020 16:00:00 1
01-01-2020 17:00:00 1
Excess Production
Showing 1 to 10 of 62 entries Copy || Excel || CSV || PDF ]| Print Previous 1 2 3 4 5 6 7 Next
Idle Machines
Idle Humans
-
»

In the environment of the system, a thorough ledger of the product pro2 quantities appears, in a
customized layout.

The user is able to export the preceding ledger of the product pro2 quantities in Excel, CSV and
PDF format files with the use of the respective buttons. Moreover, the user is able to print the

ledger with the Print button as well as to copy/paste it with the Copy button.

The format of the CSV file the system exports, is presented below.
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FILE HOME  INSERT  PAGE LAYOUT  FORMULAS  DATA  REVIEW  VIEW

Date & Time JAmount

1
2 | 1/1/2020 8:00 5
3 | 1/1/2020 9:00 5
4 | 1/1/2020 10:00 4
5 |1/1/2020 11:00 4
6 | 1/1/2020 12:00 3
7 | 1/1/2020 13:00 3
8 | 1/1/2020 14:00 2
9 | 1/1/2020 15:00 2
1

011/1/2020 16:00
IBS Product pro2 (@)

-y

READY

6.3 Carrier View

© Click on Carrier View.

'“'D X A - o, | [ Cenditional Formatting -
B - m— tINomB EZ? Format as Table -
on ignment Number
Pa'ste P . g . . [5# Cell Styles ~
Clipboard Styles
Al i Jr | Date & Time
A B (& E

F

B

Cells Editing

Sign |»

»

| W -+ 100%

A window named Select Carrier appears, which lists all the Carriers of the Design, in a customized
layout. In the window, the user is able to search for any Carrier through the Search field.

Select Carrier

Carriers

Show |10 ¥ |entries

Carrierld ~“ | Product Name

Search: I

Product Unit

Actions

1598 pro1 Kgr Graph | Table
1599 pro2 Ker Graph | Table

1600 pro3 Kgr | Graph | Table |
Showing 1 to 3 of 3 entries Previous ‘ 1 ‘ Next
Cancel

© Click on the Graph button of the Carrier 1600.
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Business Simulator = ®. &usn

Results Mode

@ Results for Run: run1 of Simulator: sim1
View Design

Product View

Carrier: 1600 - pro3

Ker

o
Carrier View =
45
40
35
) 30
Instant View 25
20
15
10
05
00

ineqming Siocks 12PM 06PM Thuo2 06AM 12PM 06PM Fri03 06AM 12PM 06PM

@ A

e ol AR RN ot
Outgoing Stocks 12PM 06PM Thu02 06AM 12PM O06PM Fri03 06AM 12PM 05PM
Excess Production

Idle Machines

Idle Humans

In the environment of the system, a graphical representation of the product pro3 quantities
transferred by the Carrier 1600, appears. The vertical axis represents the product quantity and the
horizontal axis represents the simulation time. The user is able to select the displayed time span by
adjusting accordingly the dynamic frame situated under the graph.

© Click on Carrier View and then press the Table button of the Carrier 1600.

Business Simulator # O. &usen

Results Mode

@ Results for Run: run1 of Simulator: sim1
View Design

Carrier: 1600 - pro3

Show|10 ¥ |entries

Product View S
search: |

Date & Time ~ A Amount (Kgr) Fullness (%)
CamegVew 01-01-2020 08:00:00 0 0.0%
01-01-2020 09:00:00 0 0.0%
It Vi 01-01-2020 10:00:00 0 0.0%
01-01-2020 11:00:00 1 1.0%
01-01-2020 12:00:00 1 1.0%
Incoming Stocks 01-01-2020 13:00:00 2 20%
01-01-2020 14:00:00 2 20%
TR &
ST 01-01-2020 15:00:00 3 3.0%
01-01-2020 16:00:00 3 3.0%
01-01-2020 17:00:00 4 40%

Excess Production p—

Showing 1 to 10 of 62 entries_COPY. || ExCel || CSV || PDF || Print | previous | 1 i 2 3 4 5 6 7 Next

Idle Machines

Idle Humans

In the environment of the system, a thorough ledger of the product pro3 quantities transferred by the
Carrier 1600 and the used capacity of the Carrier, appear in a customized layout.
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The user is able to export the preceding ledger of the product pro3 quantities transferred by the

Carrier 1600 in Excel, CSV and

PDF format files with the use of the respective buttons. Moreover,

the user is able to print the ledger with the Print button as well as to copy/paste it with the Copy

button.

The format of the CSV file the system exports, is presented below.

FILE HOME INSERT
Doe. .
Paste
~

Font Alignment

- -

Clipboard

-

Al Jx

B
|,&m0u nt

A
|Date & Time

1/1/2020 8:00

1/1/2020 9:00
1/1/2020 10:00
1/1/2020 11:00
1/1/2020 12:00
1/1/2020 13:00
1/1/2020 14:00
1/1/2020 15:00

1/1/2020 16:00
IBS Product p

1
2
3
4
5
6
7
8
9

10

READY

6.4 Instant View

© Click on Instant View.

PAGE LAYOUT  FORMULAS  DATA  REVIEW  VIEW  Sign|»
% Conditional Formatting - | &g | | ¢
E? Format as Table - -
Number Cells Editing
N [2 Cell Styles ~ B .
Styles ~
Date & Time v
G D E F G H |~
5
5
4
4
3
3
2
2
1 v
ro2 ® 4 >
FH M -———+ 100%

A window named Select Instant appears, in which the user is able to view the raw
materials/products quantities and the quantities transferred by the Carriers of the Design at a

selected point of the simulation ti

me.

51



INNOVET Business Simulator Users Manual

Run started on: 01-01-2020 028:00:00
Run ended on: 03-01-2020 21:00:00
Pick an Instant: & | 03-01-2020 21:00:00

Show Products m Cancel

© Select date 03-01-2020 and time 21:00:00 and press the Show Products button.

Business Simulator i @ Qusert

Results Mode

® Results for Run: run1 of Simulator: sim1

View Design

X Date & Time: 03-01-2020 21:00:00
Product View

Show|10 ¥ |entries search: |

Product ~ = Amount Unit
Carrier View

prol 7 Ker

proz 7 | Kgr

Instant View Rig] ot
Showing 1 to 3 of 3 entries| COPY. || Excel || SV || PDF || Print Previous ‘ 1| Next

Incoming Stocks

QOutgoing Stocks

Excess Production

Idle Machines

Idle Humans

Close

In the environment of the system, the quantities of the products appear at the selected point of the
simulation time, in a customized layout.

The user is able to export the data in Excel, CSV and PDF format files with the use of the

respective buttons. Moreover, the user is able to print the data with the Print button as well as to
copy/paste them with the Copy button.

© Click on Instant View and then select the same date and time and press the Show Carriers
button.
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Business Simulator #H OO &usen

Results Mode

@ Results for Run: run1 of Simulator: sim1
View Design

Date & Time: 03-01-2020 21:00:00

Show 10 ¥ |entries

Product View

search:

TCarrier ~ | Amount Unit Fullness (%)
CampegViee 1598-prol 7 | Ker 7.0%
1599-pro2 7 | Ker 7.0%

nCVicw 1600-pro3 3 | Ker 3.0%

Showing 1 to 3 of 3 entries SOPY_|| Excel || CSV || POF | Print Previous | 1 | Next

Incoming Stocks

Qutgoing Stocks

Excess Production

Idle Machines

Idle Humans

Close

In the environment of the system, the quantities of the products appear at the selected point of the
simulation time, in a customized layout.

The user is able to export the data in Excel, CSV and PDF format files with the use of the
respective buttons. Moreover, the user is able to print the data with the Print button as well as to
copy/paste them with the Copy button.

6.5 Incoming Stocks

© Click on Incoming Stocks.

In the environment of the system, a thorough ledger of the purchased inventories during the
simulation time, appears in a customized layout.

The user is able to export the preceding ledger of the purchased inventories in Excel, CSV and PDF

format files with the use of the respective buttons. Moreover, the user is able to print the ledger with
the Print button as well as to copy/paste it with the Copy button.
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. - (e
Business Simulator @ &usen
Results Mode
©® Results for Run: run1 of Simulatol 1
View Design
. Incoming Stocks:
Product View
Show[10 ¥ |entries search:
Date & Time ~ 4| carrier Quantity Unit
Em T 01-01-2020 12:00:00 1598-pro1 8 | Kgr
02-01-2020 23:00:00 1599-pro2 13 | Ker
Instant View Showing 1 0 2 of 2 entries| CPY. || Excel || CSV || PDF || Print Previous | 1 | Next

Incoming Stocks

Outgoing Stocks

Excess Production

Idle Machines

Idle Humans

6.6 Outgoing Stocks

© Click on Outgoing Stocks.

In the environment of the system, a thorough ledger of the realized sales during the simulation time,

appears in a customized layout.

: - [
Business Simulator @ Auser
Results Mode
® Results for Run: run1 of simulator: sim1
View Design
) Sales Reliability:
Product View
in Quantities in Orders
Carrier Lost Fulfilled Percentage (%) Lost Fulfilled Percentage (%)
Carrier View 1600-pro3 0 7 100.0% 0 1 100.0 %
Outgoing Stocks:
BTNy Show |10 ¥ |entries search:
Date & Time ~ 4 Delay (in hours) Carrier Quantity unit
Incoming Stocks 03-01-2020 11:00:00 51 1600-pro3 7 | Ker
Showing 1 to 1 of 1 entries 9P || Excel || CSV || PDF || Print Previous | 1 | Next

‘Outgoing Stocks

Excess Production

Idle Humans
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Moreover, a Sales Reliability table appears, providing evidence of efficiency with respect to sales
management e.g. percentage of accomplished sales orders.

The user is able to export the preceding ledger of the realized sales in Excel, CSV and PDF format
files with the use of the respective buttons. Moreover, the user is able to print the ledger with the
Print button as well as to copy/paste it with the Copy button.

6.7 Excess Production

© Click on Excess Production.

In the environment of the system, a thorough ledger of the lost (defective) product quantities due to
overload of the Carriers during the simulation time, appears in a customized layout.

Business Simulator #BH Q. &ue

Results Mode

©® Results for Run: run1 of Simulator: sim1
View Design

) Excess Production (products lost when pushed to full carriers):
Product View

Show |10 Y |entries search:

Date & Time - 4 From Machine To Carrier Lost Quantity Unit

Carrier View No data available in table

Showing 0 to 0 of 0 entries C2PY || Excel || CSV || PDF || Print | Previous Next

Instant View

Incoming Stocks

Outgoing Stocks

Excess Production

Idle Machines

Idle Humans

The preceding ledger appears vacant without any entries, indicating there are no product losses.
The user is able to export the preceding thorough ledger of the lost product quantities in Excel,

CSV and PDF format files with the use of the respective buttons. Moreover, the user is able to print
the ledger with the Print button as well as to copy/paste it with the Copy button.
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6.8 Idle Machines

© Click on Idle Machines.

In the environment of the system, a thorough ledger of the idle time of the Machines due to lack of
raw materials/products in the input Carriers during the simulation time, appears in a customized
layout. A summary chart of labor throughout the period of simulation, is presented in the window.
The chart exhibits the idle time of each Machine in red color and the operating time in blue color.
The vacant time periods represent the non operating time of the Machines.

Business Simulator #¢ @ &user-

Results Mode

©® Results for Run: run1 of Simulator: sim1
View Design

Total Idle Time: 24 hours

Carrier View ‘Wed 12:00 Wed 18:00 Thu 00:00 Thu 06:00 Thu 12:00 Thu 18:00 Fri00:00 Fri06:00 Fri12:00 Fri 18:00

Product View

Instant View

Idle Machines (not working due to lack of input products):

Show|10 ¥ |entries Search:
Incoming Stocks Date & Time ~ 4 | From Carrier To Machine Needed Quantity Unit
01-01-2020 19:00:00 1599 - pro2 mach1 1 Kgr
Outgoing Stocks 01-01-2020 20:00:00 1599 - pro2 mach1 1 Kgr
01-01-2020 21:00:00 1599 - pro2 mach1 1 Kgr
01-01-2020 22:00:00 1599 - pro2 mach1 1 Kgr
Excess Production 01-01-2020 23:00:00 1599 - pro2 machi 1 Ker
02-01-2020 00:00:00 1599 - pro2 mach1 1 Kgr
= 02-01-2020 01:00:00 1599 - pro2 mach1 1 gr
Idle Machines : 5
02-01-2020 02:00:00 1599 - pro2 mach1 1 Kgr
02-01-2020 03:00:00 1599 - pro2 mach1 1 Kgr
Idle Humans 02-01-2020 04:00:00 1599 - pro2 macht 1| Ker
Showing 1 to 10 of 24 entries Copy || Excel || CSV || PDF || Print Previous 1 2 3 Next

The user is able to export the preceding thorough ledger of the idle time of the Machines in Excel,
CSV and PDF format files with the use of the respective buttons. Moreover, the user is able to print
the ledger of the idle time of the Machines with the Print button as well as to copy/paste it with the
Copy button.

6.9 Idle Humans

© Click on Idle Humans.

In the environment of the system, a thorough ledger of the idle time of the Humans due to non
operating Machines during the simulation time, appears in a customized layout. A summary chart of
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the amount and the idle time of labor, is presented in red color. Moreover, the total idle time of labor
throughout the period of simulation, appears in the field Total Idle Humans. For this particular
example, the total idle time of labor is 24 hours.

Business Simulator # 0. &user-

Results Mode

© Results for Run: run1 of Simulator: sim1
View Design

X Total Idle Humans: 24.0 hours
Product View

1 — ———————————————————— —
Carrier View 0
®

I T T T T T T T T T T 1
Wed 1200 Wed 18:00 Thu00:00 Thu06:00 Thu12:00  Thu 18:00 Fri 00:00 Fri 06:00 Fri 12:00 Fri 18:00

Instant View

Human Schedule

Incoming Stocks show|10 ¥ |entries P
Persons ~ 4 | Work Start Hours From To
Outgoing Stocks 1 08:00:00 8 01-01-2020 03-01-2020
1 16:00:00 8 01-01-2020 03-01-2020
1 00:00:00 12 02-01-2020 03-01-2020
Excess Production
Showing 1 to 3 of 3 entries Copy || Excel || CSV || PDF || Print Previous 1 Next

Idle Machines

Idle Humans

The user is able to export the preceding thorough ledger of the idle time of the Humans in Excel,
CSV and PDF format files with the use of the respective buttons. Moreover, the user is able to print
the ledger of the idle time of the Humans with the Print button as well as to copy/paste it with the
Copy button.

6.10 View Design

If the user wishes to view the Design of the simulation in the environment of the system, it is
feasible by pressing the View Design button.

© Click on View Design.
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7. Case Study: Modeling and Simulation of a Natural
Juice Bottling Company

7.1 Overview

A major advantage of the modeling and simulation process of a system is the ability to analyze and
study various alternatives to a problem and to evaluate their implementation, without requiring the
actual (even pilot) implementation of these alternatives. In addition to modeling, another important
stage in the simulation process is the validation of the model, where its behavior is controlled
against the real situation it imitates and involves comparison with the theoretically expected or
actually observed results.

In the case study that follows, the production process of a bottling plant for natural juices is
modeled and simulated. The study includes three stages. The first is the stage of creating a model
(Design) that models the production line. The second stage involves the creation of the Simulator,
which defines the simulation parameters and its running which calculates the Results. The Results
are evaluated on the basis of the theoretical expectations. The third stage involves the presentation,
analysis and interpretation of the simulation Results.

7.2 Create a Model

7.2.1 Operation Structure Analysis of the Company

The steps of the company's production line are as follows. The company purchases oranges which
are considered as the raw material. Oranges are washed and then squeezed and their natural juice is
created. The juice is then bottled in bottles, which are finally packaged with a special film in six-
packs.

From the above description of the company operation in processing steps, it appears that for the
operation of the company, the following are required: Oranges as the basic raw material, and Bottles
and Films as auxiliary raw materials for packaging. The end product of the company is the six-
packs of Orange Juice Bottles. During the processing steps, the following intermediate products are
also produced: washed Oranges, Orange Juice, and Orange Juice Bottles. The processing steps of
the company's production line are shown in detail in the following Production Process Diagram
(Flow Chart).

Note: A model may be as detailed or as abstract as the designer wants. If we wanted to describe the operating model of
the particular business with more details, we could include the water used in Washing or even the electricity used by the
machines at the various processing stages. Considering that both water and electricity are always available in
sufficient quantities, we do not include them in this model. Also, we have not included in the model products that are
considered not usable and are discarded such as juicing wastes (peelings etc).
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Washed

OIEnEES Oranges

Bottled
Orange Juice

Bottling = Orange Juice

Bottles

Wrapping

6-pack Orange Juice

Production Process Diagram

7.2.2 Products

From the analysis so far, the user is able to record the Products / Raw Materials involved in the
various stages of the model and the appropriate Unit of Measurement for each of them as shown in
the following table.

Products / Raw Materials Unit of Measurement

Oranges Kg (kilogram)
Bottles (empty) pc (piece)
Film m (meter)
Washed Oranges Kg (kilogram)
Orange Juice L (liter)
Bottled Orange Juice pc (piece)
6-pack Orange Juice pc (piece)

7.2.3 Carriers

For each product / raw material involved in the model, a procedure of transfer or distribution or
simply waiting for a next stage of processing is required. This procedure is described in Design by
the term Carrier. Such a procedure can be carried out either from or to a product storage site or in a
temporary gathering of products between processing steps.
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From the Production Process Diagram the user is able to determine the different types of transfer /
distribution / standby processes of the products involved in the model. All of them will be described
using Carriers as follows:

Transfer from raw material storage: This Figure describes the transfer from
— a storage site of basic or auxiliary raw materials as well as the process of
distributing them for further processing.

Transfer, temporary gathering and distribution of intermediate products:
—_— 3 This Figure describes a temporary intermediate storage site between two
processing steps as well as the process of transfer from a previous stage
and distribution to a subsequent stage.

3 Transfer of a final product to a warehouse: This Figure describes the
transfer to a final product storage site from a previous processing step.

The characteristics of each Carrier are:

e The product / raw material being transferred.
e The maximum quantity of products that can be served at the point.

The initial condition a Carrier can take is:
e The initial quantity of products that exists at the point.

Note: Carrier transfers as used in this model, is considered to be immediate and without the need for personnel. It
essentially describes how the processes are connected to each other, or else the company's internal distribution network
for materials.

Then, the Carriers participating in the different stages of this case study model and their features
(maximum and initial quantity) are recorded in the table below.

Carrier Maximum Quantit Initial Quantit

Oranges 500 500
Bottles 1000 1000
Film 1000 1000
Washed Oranges 100 0
Orange Juice 200 0
Bottled Orange Juice 1000 0
6-pack Orange Juice 200 0

Note: The name of the product / raw material being transferred is used as an indication of each Carrier. The Units of
quantities has been defined in the table of products.
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7.2.4 Machines

The term Machine corresponds to any form of process that receives raw materials from at least one
input and produces products at at least one output. Generally, a Machine is able to have multiple
inputs or outputs, depending on the number of different raw materials at the input and the different
products in the output respectively.

All inputs and outputs of a Machine are connected to Carriers. It is not allowed to connect two
Machines without interfering with a Carrier.

From the Production Process Diagram, it is easy to see that in this example we have the following
Machines: Washing, Juicing, Bottling and Wrapping. Washing and Juicing have one input and one
output, while Bottling and Wrapping have two inputs and one output.

The characteristics of each Machine are:

e Name (e.g. Washing).
Number of inputs.
Number of outputs.
Minimum number of people required for operation.
The time interval between two consecutive imports of products to be processed
(common to all inputs).
e For each input
o The quantity of Products imported at an input time (different for each input).
e For each output
o The time interval that processing takes place, from the time the raw material

enters the Machine, until the output of the products at each output (different

for each output).
o The quantity of Products produced at each output when the above time

interval is completed (different for each output).

The initial state of the Machine is:
e The initial processing state for the production of each product (usually takes a zero
value but can be set differently to cover the case a Machine has started working
before the start time of the simulation).

Note: In special cases, products may not be modified within a Machine. For example, a long-term storage can be
modeled as a Machine, as it has the following features: time interval between consecutive imports, input quantities,
output time intervals, output quantities, and required human resources. Also, a material transfer that requires a
considerable amount of time and human resources can be modeled as a Machine.

We then assume that the Processes taking place at the various stages of the case study model are
implemented with appropriate Machines whose characteristics are presented in the following table.
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Process Outputs Human Input Input Output Output
Resources Time Quantity Time Quantity
Interval Interval
Washing 1 1 0.2 1 min
Oranges 10
Washed 1 min 10
Oranges
Juicing 1 1 0.3 5 mins
Washed 3
Oranges
Orange Juice 3 mins 1
Bottling 2 1 0.3 2 mins
Orange Juice 10
Bottles 10
Bottled 2 mins 10
Orange Juice
Wrapping 2 1 0.2 1 min
Bottled Orange 60
Juice
Film 5
6-pack 1 min 10
Orange Juice

During the first Process (Washing), we assume that a washing machine is used which can wash 10
kg of oranges in 1 minute and is immediately ready to take the next batch.

The second Process is Juicing. Here we assume that the machine at our disposal can process 3 kg of
oranges per batch and it takes 3 minutes to produce 1 liter of orange juice. It takes another 2
minutes to discard the wastes of the oranges, so we conclude that it can take the next batch every 5
minutes.

The third Process is Bottling, in which we assume that the machine can bottle every 2 minutes, 10
liters of juice in 10 bottles respectively.

Finally, the fourth Process Wraps within a minute, 10 six-packs of bottles, using 60 bottles and 5
meters of film.

Assuming that all Machines are initially empty, we consider zero the initial state condition of all the
above processes.

7.2.5. Model Design in Innovet Business Simulator

7.2.5.1. Create a New Design

From the INNOVET Business Simulator home page, select Design Mode. Then we start creating a
new Design by clicking the New button on the left menu. In the window that appears, we need to
enter values for two parameters: Name and Time Resolution.
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The Name parameter refers to the name we will give to the new Design and it is not allowed to be
the same as another name we use. We select and type "FreshJuice".

The Time Resolution parameter is particularly important as it is related to the time analysis of the
simulation that will be applied to the model that will be created. The possible choices are second,
minute, hour, day and week. The right choice is usually determined by the Process parameters and
the degree of details that we want the simulation to give. A simulation per second in processes that
are evolving on a day level will be very time consuming and the study of the results will be tedious
because it will repeat thousands of identical values. Typically, the time intervals of the Process
characteristics give a first indication of the Time Resolution to be used. The selection can then be
modified but it is directly related to the Process characteristics, so any change in Time Resolution
must be accompanied by appropriate adaptation of the characteristics of the Machines.

In this case study, all of the time intervals in the Processes are given in minutes, so, as shown in the
following figure, we select as Time the "minute" option. If in a Process the time intervals are set in
other time units smaller (e.g. seconds) or higher (e.g. hours) they should be converted to the
selected time unit by modifying accordingly the corresponding quantities. By clicking the OK
button the new Design is created.

Meme Freshjuice

Tirme Resolution minute ¥

7.2.5.2. Inserting Products into Design

Products that should be inserted into Design are those that have been identified as being involved in
the production process during the operation analysis of the company and are listed in the Product

Table along with their characteristics. By pressing the button & the Manage Products window is
displayed, where we type Name and Unit for each product and click the Add button. At the end, we
must have inserted all the products as shown in the following figure:
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Add Product

Meme

Products

Show| 10 ¥ | entries

Unit

Meme ~

B-pack Orange Juice
Bottled Orange Juice
Bottles

Filrn

Orange Juice
Oranges

YWashed Oranges

Sesrch:

Unit

pc

PC

pc

Manage Products

Actions

Add

Actions

Madify
Madify
Madify
Madify
Madify
Madify
Madify

Delete

Delete

Delets

Delete

Delete

Delete

Delete

Showing 1 to 7 of 7 entries

7.2.5.3. Inserting Carriers into Design

Prewvious 1

Mext

Close

The Carriers that should be inserted into Design are those that have been identified to be involved in
the production process during the operation analysis of the company and are listed in the Carriers

Table along with their characteristics. By clicking on the button 23 the Insert Carrier window is
displayed, where we select the Product to carry from a list, the Initial Amount, the Max Amount,
and a Line Color that will be used as the color of the Carriers connection lines on the Design

drawing.

After completing the process of inserting all Carriers into Design, with the appropriate values for
their characteristics and initial conditions, the Design as it should have been drawn is shown in the

following figure:

Note: The numbers appearing in front of the name of each Product and characterizing each Carrier may be different.
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0 % % &

1612-Cranges 1613-Washed Oranges
500500 0100
1611 -Oranﬁejuice
/200 1608-Bottled Dramﬁe]ul(e 1607-56-pack Orange Juice
071000 07200
1609-Bottles
1610-Film

100071000
100071000

7.2.5.4. Inserting Machines into Design

Each Process is represented in Design with a Machine. The Machines that should be inserted into
Design are those that have been identified as being involved in the production process during the
operation analysis of the company and are recorded in the Process Table along with their
characteristics. First we will insert the Machines together with their characteristics and then the
characteristics of their inputs and outputs as follows:

a) By pressing the button & the Insert Machine window is displayed, where we select a Machine
Name that characterizes the process that it implements, the Machine Inputs number, the Machine
Outputs number, the time interval between two inputs (Next Input Time) and the Required Humans
for the operation of the Machine.

After completing the process of inserting all Machines into the Design with the appropriate values
for their characteristics, the Design as it should have been drawn is shown in the following figure:

= D& R

1612 Oranges 1613-Washed Oranges
s o Wby o i) o iy o

1608-Bottled Crange juice 1607-6-pack Orange Juice

.
fatoy | Wrappg
.

b) Next, the characteristics of the inputs and outputs of each Machine must be determined and the
connections between the Machines and the Carriers should be made. The circles on the left side of
each Machine are connections for inputs, while those on the right side are output connections.
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By right-clicking on an input connection the Update Machine Pad window is shown, where it
should be selected from the list of Connectors with which Carrier the specific input will be
connected. In this way, it is specified what kind of product the Machine will enter in that input.
Also, the input characteristic for Amount to Input is determined. For this case study, the proper
values and connections have been recorded in the Process Table.

Similarly, by right-clicking on an input connection the Update Machine Pad window is shown,
where it should be selected from the list of Connectors with which Carrier the specific output will
be connected. In this way, it is specified what kind of product the Machine will export in that
output. Also, the output characteristics for Production Time, Production Amount, and initial state of
the Machine is determined. For this case study, the proper values and connections have been
recorded in the Process Table (we also consider that the initial state is zero, which means that all
machines are initially empty).

After completing the process of defining the input and output connections and their characteristics
for all Machines, the Design as it should have been drawn is shown in the following figure:
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[
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7.2.5.5. Save Version of a Design

During the creation of the model in Design Mode the changes are stored immediately. When
finished, the design must be Saved as a Version so that it can then be used later in a Simulation.

This is done by pressing the Save Version button in the left menu. In the window that appears we
need to type a description for this version. We type the text "test1" and press the OK button.
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7.3. Create and Run a Simulation

7.3.1. Description and Objectives

The goal of each simulation is to predict the results of a particular process before the process takes
place in real. In this case study, we want first to estimate the maximum output of the final product
using the specific amount of raw materials. In these simple cases this calculation can also be made
theoretically.

In the following, based on the Process Diagram and the data given for this case study, an initial
theoretical analysis of the problem is made:

Considering that we have 500 kg of oranges and that the Washing Machine processes 10 kg at a
time, it will need to work 50 times to wash all oranges. Each wash takes one minute, so 50 minutes
of operation is needed.

The second machine, the Wrapping Machine, processes 3kg of washed oranges each time and
produces 1 liter of juice. So, we can calculate that it will need to work 166 times (the integer part of
division 500/3), it will use 498 kg (166 x 3) oranges and it will produce 166 liters of juice. Every
time of operation takes 5 minutes, so it will take in total 830 minutes of operation (less than 14
hours).

Observing that we have enough bottles we conclude that all liters of juice can be bottled in 166
bottles. But, the Bottling Machine needs at least 10 liters and 10 bottles per batch, so it will work 16
times (the integer part of 166/10), it will process only the 160 liters of juice and will bottle them in
160 bottles. Each batch operation takes 2 minutes, so it will take up to 32 minutes of operation for
bottling.

The 160 bottles could create 26 6-packs and 4 bottles of juice will be left over (observing that we
have enough packaging film, we could wrap all 6-packs). But, the Wrapping Machine can process
the bottles in batches of 60 pieces. So it will only work twice, pack 120 bottles in total and will
create 20 6-packs. Every time of operation takes 1 minute, so it will take only 2 minutes to complete
the process.

So, the optimal theoretical result is 20 6-packs of bottles. The process will left over 40 bottles of
juice, 6 liters of juice and 2 kg of washed oranges.

This theoretical analysis while correct does not take into account two significant factors: time and
space. Problems that can arise in a real situation are:
a) a machine wants to import products into one or more inputs but they do not exist (not yet
produced or not purchased) or
b) surplus products are produced by a machine but there is no space to be stored and thus they
are destroyed.
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For example, in this case study, we see that the space for washed oranges in the Carrier between the
Washing and the Juicing Processes as well as the space for juice between the Juicing and the
Bottling Processes are relatively small compared to the others and is likely to create a problem.
Also, the Juicing Machine is relatively slow compared to the others while the Wrapping Machine is
very fast.

Whether these data would cause problems in the operation of the production line can not be easily
estimated with a theoretical analysis but can be immediately highlighted when performing a
simulation. The simulation also identifies the causes of the problems and can help in finding ways
to correct them, by defining an appropriate design of machinery and human resources operation and
by executing purchases and sales of products at the right times.

7.3.2. Simulation

7.3.2.1. Create a New Simulator

From the Innovet Business Simulator home page, select Simulation Mode. Alternatively, if we are
in another Mode of Operation, we use the button E at the top right of the page to go to Simulation
Mode. Then we start creating a new Simulator by pressing the New button on the left menu. In the
window that appears, we need to enter a value for the Name parameter and choose the Version of
the Design that the Simulator will use.

The Name parameter refers to the name we give to the new Simulator and should not be the same as
any other name we use in Simulators. We choose to name the Simulator as "FreshJuice_sim". Then
we find the Design “FreshJuice” in the list, click to display its Versions and select Version “test1”,
which is the version we saved in the previous section.

7.3.2.2. Defining the Simulator Parameters

Defining the Simulator parameters is done by using the menu D © B [N The parameters
that should be defined are:

D Simulation Time: the start and the end time of the simulation,

© Machine Schedule: the time schedule of machines operation,

#. Human Schedule: the time schedule of human resources,

3 purchase Orders: the orders for purchasing products (usually raw materials) and

[N Sales Orders: the orders for selling products (usually final products).
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Defining Simulation Time:

According to the preceding analysis, we need approximately 14 hours of operation for the
Juicing Process, and because this process is the most time-consuming, it is indicative of the
time that the simulation should last. So let's just choose 16 hours of simulation. To determine
the Simulation Time we click on the corresponding button and in the window that appears we
choose Time Start: 28-01-2019 06:00:00 and Time End: 28-01-2019 22:00:00. In the same
window we see that the selected Time Step is the minute as defined in Design. Overall, the
simulation will consist of 16 x 60 = 960 samples (minutes).

Defining Machine Schedule:

a) Washing. The Washing Process takes Oranges as an input and exports Washed Oranges.
Because there is not enough space in the output Carrier to manage the entire amount, you
should be careful not to overload the Carrier with the Washed Oranges. For this reason we
initially put the machine to work for 10 minutes so that based on its characteristics it will
wash 100 Kg of Oranges and fill the Washed Oranges Carrier.

This Carrier empties at the pace of the Juicing Machine, which is 3 Kg per 5 minutes, so in
120 minutes (2 hours) it will use 72 Kg of Washed Oranges. So, we ca" state that the Washing
Machine after the first activation that fills the Carrier will work every 2 hours for 7 minutes in
order to refill the Carrier - in a satisfactory pace - with Washed Oranges needed to be
imported into the Juicing Machine.

b) Juicing. This Process is the slowest of all, as studied in the previous section. So, we set the
machine to operate continuously throughout the simulation.

c¢) Bottling. This Process may delay its start because it requires at least 10 liters of juice to be
produced. This will definitely be done after the 50th minute since Juicing Machine produces 1
liter every 5 minutes. So, we define that the Bottling Machine will operate from the 50th
minute until the end of the simulation.

d) Wrapping. This process may delay its start because it requires at least 60 bottles of juice to
be produced. This will definitely happen after the 300th minute since the Juicing Machine
produces 1 liter every 5 minutes. Because the Wrapping Machine is too fast compared to the
others and the Carrier at its input is large enough and it is not in danger of overflowing, we
can choose to wait two batches of sixty bottles of juice and to specify that the Wrapping
Machine will work from the 600th minute ie the 10th hour of simulation until its end.

We click on the Machine Schedule button and in the window that appears we add the above
entries sequentially to create the machines operation schedule as shown in the following
figure:
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Machinee Schedule

Add Machines Schedule Line

Machine Fram To Artions

Bottling v E  20-01-2019 06:00:00 B | 20-01-2019 22:00:00 Add || Loed C5Y

Bottling
Juizing

Washing

Wrapping

06:00 0700 05:00 09:00 10:00 11:00 42:00 13:00 1400 1500 1600 17:00 1200 19:00 20:00 21:.00 2200

WMachines Schedule

Show entries Semrch: I

Mechine ~ A From Ta Actions

Bottling 20-01-2019 06:50:00 20-01-2019 22:00:00 Maodify || Delete
Juicing 20-01-2019 06:00:00 20-01-2019 22:00:00 Modify || Delete
Washing 20-01-2019 06:00:00 20-01-2019 06:10:00 Modify || Delete
Washing 20-01-2019 08:00:00 20-01-2019 08:07:00 Modify || Delete
Washing 20-01-201910:00:00 20-01-201910:07:00 Modify || Delete
Washing 20-01-201912:00:00 20-01-201912:07:00 Modify || Delete
Washing 20-01-2019 14:00:00 20-01-2019 14:07:00 Modify || Delete
Washing 20-01-201916:00:00 20-01-201916:07:00 Madify || Delete
Washing 20-01-2019 18:00:00 20-01-2019 18:07:00 Maodify || Delete
Washing 20-01-2019 20:00:00 20-01-2019 20:07:00 Modify || Delete

Wrapping 20-01-2018 16:00:00 20-01-2018 22:00:00 | Modify || Delete |

Showing 1to 11 of 11 entries, Gofpy | == SRR R Previous ‘ 1 ‘ Mext

Delete All Close

Defining Human Schedule:

The definition of Human Resource Schedule is very simple for this simulation since all
machines require cumulative 1 person staff to operate.

We click on the button that corresponds to the Human Schedule and in the window that
appears we see the personnel requirements according to the machine schedule we have set in
the previous step and are shown with the red line in the following figure.
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We add successively the two records that appear in the next image to meet the personnel
requirements for the entire simulation. The green line expresses the working staff and should
be higher than the red line so that the simulation can run.

Human Schedule

Add Human Schedule Line
Fersons Work Start Hours From Ta Actions
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Human Schedule

Show 10 ¥ |entries

Semrch:
Fersons ~ “ Waork Start Hours From To Actions
1 O6:00:00 8 20-01-2019 20-01-2019 Maodify || Delete
L |
1 14:00:00 8 20-01-2019 20-01-2014 | Modify Il Delete |
Showing 1 to 2 of 2 entries| Copy | Excel | csv | PIelF | SUne Previous 1 Mext

Delete All Close

This simulation does not include Purchase Orders or Sales Orders.
7.3.2.3. Run of Simulator

After defining the parameters, the Simulator may run by pressing the Run button in the left menu.
The "Please Wait" message appears in the pop-up window as long as the simulation is running.
Once the simulation is completed, the message changes to "Simulation Completed".
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7.3.2.4. Saving the Results

After completing the simulation, its results must be saved. Saving the Results of a Run is done by
pressing the Save Run button in the left menu. In the window that appears, a description indicative
of the executed Run should be typed. Type "run1" and press the OK button.

7.4. Analysis and interpretation of the Results

7.4.1 Show and Comment the Results

As has been emphasized at the previous sections, the objective of every simulation is to predict the
results of a particular process before the process becomes real. Moreover, the simulation may also
indicate shortcomings and redundancies in materials, machine failures, undue delays, redundancy in
human resources, and many other details that can not be identified theoretically.

In this case study, we first wanted to estimate what is the maximum possible output of the final
product using the specific amount of raw material. The optimal result that was theoretically
calculated is 20 6-packs of bottles and a surplus of 40 bottles of juice, 6 liters of juice and 2
kilograms of oranges.

In the following, we will check whether this result has been achieved using the simulation, thus we
will evaluate the correctness of the modeling. At the same time, we will identify and comment on
problems and ways to improve the production process.

7.4.1.1 Selection of Simulator Run

From the Innovet Business Simulator home page, select Results Mode. Alternatively, if we are in
another Mode, we use the button &, located at the top right of the page, to go to Results Mode.
Then, we select the results of the Run that we want to see by pressing the Select button on the left
menu. From the list that appears, select the Simulator "FreshJuice_sim" and the Run "run1".

7.4.1.2 Instant View

Using the left menu, several simulation results can be displayed in both graphical and tabular
formats. The "Instant View" option can show us in tabular form, the amount of Products that are in
Carriers for a specific time either per Carrier or cumulatively per Product. If we select the end of the
simulation as the specific time, we get the final results.

We click on the 'Instant View' button and in the window that appears we check that the value in
'Pick an Instant' is the time of the end of the simulation, ie '20-01-2019 22:00:00". Then we press the
"Show Products" button and the following result is displayed:
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8  Results for Run: run1 of Simuletor: Freshjuice_sim

Cate & Time: 20-01-2019 22:00:00

Show | 10 ¥ | entries Segrch:
Product ~ — Amount Unit
6-pack Orange Juice 20 pi
Bottled Orange Juice 40 pc
Bottles 840  pc
Filrn 290 m
Orange Juice ] L
Oranges 0 144
YWashed Oranges 2 =4
Showing 1 to 7 of 7 entries| S il s il o5 Il el Il Hln3 | Previous ‘ 1 ‘ Mext

From the simulation result, it is easy to see that the optimal theoretical result has been achieved. 20
6-packs of orange juice bottles have been produced, while 40 bottles of juice, 6 liters of non-bottled
orange juice and 2 kilograms of washed oranges have been remained in the intermediate Carriers.

We also observe that the quantities of auxiliary raw materials have not been significantly consumed
since 840 empty bottles have remain (1000-840 = 160 bottles have been used) and 990 meter film
remain (1000-990 = 10 meters film have been used). It is thus concluded that the quantities of
auxiliary raw materials are too large for the specific quantity of the basic raw material.

7.4.1.3 Product View

It is interesting to see the way of change of Products quantities throughout the simulation time. The
following figures show the changes in the quantities of products, especially for the raw material
(Oranges), the intermediate products (Washed Oranges, Orange Juice, Bottled Orange Juice) and the
final product (6-pack Orange Juice).
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Figure (a) shows the change in the amount of Oranges (raw material). From the initial quantity of
500 Kg gradually decreases to zero. The decrease occurs when the Washing Machine operates, ie at
the beginning of the simulation for 10 minutes and then every 2 hours for 7 minutes.

Figure (b) shows the change in the amount of Washed Oranges (intermediate product). The amount
of this product increases when the washing machine operates and decreases at a slower rate when
the Juicing Machine operates.

Figure (c) shows the change in the amount of Orange Juice (intermediate product). The amount of
this product increases slowly when the Juicing Machine operates and decreases at a very fast rate
when the Bottling Machine operates. This is done when 10 liters of juice is collected in Carrier (this
value is not shown in the figure because this quantity is imported directly into the Bottling
Machine).
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Figure (d) shows the change in the amount of Bottled Orange Juice (intermediate product). The
amount of this product gradually increases each time the Bottling Machine operates and decreases
when the Wrapping Machine operates. This is done only once when 120 bottles are collected in
Carrier (this value is not shown in the figure because this quantity is imported directly into the
Wrapping Machine).

Finally, figure (e) shows the critical time of the simulation when the amount of the final product, 6-
pack Orange Juice changes. The amount of this product increases when the Wrapping Machine is in
operation. The final result is 20 6-packs of orange juice bottles.

More analytical results (exact values for quantities and time) are offered in the selection of
presenting results in table format.

7.4.1.4 1dle Machines
Another also very useful result for the future improvement of production line operation is the

identification of time intervals when machines are idle, ie while they are programmed to operate,
but their operation is not feasible due to lack of required products at their inputs.

In this simulation the result is shown in the following figure:

Bottling
Juicing

fashing

Wirapping

06:00 0F:00 0200 029:00 10:00 11:00 1200 1200 1400 1500 46:00 17:00 12:00 19:00 20:00 21:00 ZZ:00

This figure presents: a) in blue color the time intervals at which the machines were programmed to
operate and worked normally; b) in red color the time intervals when the machines were
programmed to operate but did not work due to shortcomings of the necessary quantities of
products at one or more of their inputs.

From the figure we can see that the Washing Machine has operated smoothly until the amount of the
basic raw material (Oranges) has been exhausted.

The Juicing Machine worked almost seamlessly until the raw materials were exhausted. Exclude the
red spot at about 18:00 when Washed Oranges appear to be exhausted for a short time.
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Although Bottling Machine was scheduled to operate continuously for the time from the 50th
minute onwards, most of the time it did not work (red area) due to lack of an input product.

Finally, the Wrapping Machine operates for 2 minutes at the beginning of its programmed
operation, completes the wrapping of 120 bottles and then does not operate again (red area) until the
end of the simulation, due to lack of the necessary pieces of the input product.

From the above, it is understood that at least the last two machines could have been better scheduled
so as not to expect input for such a long time.

7.4.1.5 Issues and Future Extensions

This simulation can be extended in time and enriched with purchases of raw materials or sales of
final products. The system can be controlled at its limits and the maximum ability to satisfy sales
orders for specific periods of time could be estimated. In addition, better scheduling of machine
operation can be made to reduce idle time and also better job scheduling for exploiting company's
human resources.

A number of options present the results of simulations in various forms so that conclusions can
easily be drawn.

In addition, it is possible to modify the model. From the foregoing analysis and the simulation
results, it is easily understood that an additional Juicing Machine would improve the performance of
the production process. But at what rate? A new version of Design with two parallel Juicing
Machines, possibly with different operating characteristics, is a challenge to study.

7.5. Conclusions

In the case study developed in the previous sections, a model of a production process was created
and its operation was simulated, based on specific characteristics and initial conditions. The model
was evaluated by comparing the results of the simulation with the theoretical expectations.

This makes it easy to see that simulations give the possibility to analyze and study various
alternatives to a problem. A simulation can essentially replace the experimental approach and
addresses the potential problem of being unable to access a system. It leads to a better
understanding of a system, it is a prediction tool but can also be used as a training mechanism.
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8. Appendices

8.1 First Educational Paradigm

The first educational paradigm involves a small water bottling company with one production line.
The final product of the production process is 1 liter bottles of water, wrapped in packages of 6

items. The production line is quite simple and it entails the following features:
« The storage container of 3000 liters capacity, of refined water ready for bottling.
« The filling and sealing machine (bottling) of the bottles.
« The wrapping machine in packages of 6 bottles.
« The warehouse for the storage of empty bottles, caps, plastic wrapping film.

« The warehouse of the final products.

Moreover, there is a requirement of refilling the container of refined water as well as to sell specific

product quantities during the simulation time.

Specifications Table

Carriers Max Capacities

Machines Specifications

Water: 3000 liters

Empty Bottles: 10000 units

Caps: 30000 units

Plastic Wrapping Film: 12000 meters

Finished Products: 35000 units of 6-pack Bottled
Water

Bottled Water: 80 bottles.

Bottling Machine:
Inputs: 3
30 empty bottles/batch
30 liters of water/batch
30 caps
Outputs: 1
30 units of bottled water/batch
Next Input Time: 1 minute
Process Time 1 minute
Required Human: 1

Wrapping Machine:
Inputs: 2
30 units of bottled water/batch
6 meters plastic wrapping film/batch
Outputs: 1
5 units/batch
Next Input Time: 1 minute
Processing Time: 2 minutes
Required Humans: 0

The following figure exhibits the structure of the referred production line.
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1631-Plastic Wrapping Film
DL

1627-Water 6000/12000
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1632-6-pack Bottled Water

3000/3000
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1630-Bottled Water . Wrapping Machine 0/35000
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Design of the Bottling Water Production Line in the Business Simulator

© Select Design mode from the starting menu or from the relative icon at the top right corner in the
work environment of the Business Simulator.

>

Design Mode Simulation Mode m

or

Design Mode

Simulation Mode
Results

Home

© Press the New button from the main menu of the Design Mode.

© Set Name ex] and Time Resolution minute and press Ok.
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Name ex1

Time Resolution minute v

m Cancel

© Press the % button and create the Machines “Bottling Machine” and “Wrapping Machine” in
accordance with the features embedded in the Specifications Table.

The following window shows the work environment after the creation of the Machines.

Business Simulator B @ 2us-

Design Mode

D %R
Load Version

Save Version

Copy O o
‘Wrapping Machine
0 0 0
@ Bottling Machine

Rename 0

© Press the & button and and create all the products of the production line (raw materials, semi-
finished products and final products) in the Design as they are presented in the following window.
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Add Product
Name Unit Actions
Add
Products
Show 10 ¥ |entries Search:
Name ~ Al unit Actions
6-pack Bottled Water units Modify | Delete
it | S
Bottled Water units Modify || Delete
| IS | I |
Caps units | Madify || Delete |
Emplty Bottles units i
plty Madify | Delete
Plastic Wrapping Film meters Modify | Delete
it A0 | It
Water liters ‘ Modify | Delete |
Showing 1 to 6 of 6 entries Previous 1 l Next
Close

© Press the 24 button and create six Carriers in the Design with the following features:

Product to carry Initial Amount Max Amount Line Color
Water 3000 3000 blue
Caps 30000 30000 green
Empty Bottles 10000 10000 red
Bottled Water 0 80 yellow
Plastic Wrapping Film 6000 12000 gray
6-pack Bottled Water 0 35000 orange

The following window shows the work environment after the creation of the Carriers.
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Business Simulator

Design Mode

Load Version

Save Version

1627-Water
Copy 3000/3000
1628-Caps.

0! 0!
Rename 30000/30000

1629-Emplty Bottles

10000/10000

@+ &usert

1631-Plastic Wrapping Film

6000/12000
1632-6-pack Bottled Water
(I
1630-Bottled Water 0735000

o o
Wrapping Machine
N O (I 0
o Battling Machine 0/80

© Click on the right button of the mouse on the input/output pads of the Machines and import their
features in accordance with the Specifications Table. The results of the preceding action, appear in

the following window.

Business Simulator

Design Mode

Load Version

Save Version

1627-Water
Copy 3000/3000
1628-Caps

30000/30000

Rename

1629-Empilty Bottles

10000/10000

i @ &usn

6000/12000
1632-6-pack Bottled Water

1630-Bottled Water 0/35000

O
‘Wrapping Machine
o

o Botting Machine 0/80

© Press the button and then check the behavior of the Design with the assistance of the tool

Business Simulator

Design Mode

@ Design:  ex1

1627-Water
2940/3000
1628-Caps
25940/30000

1629-Emplty Bottles

9940/10000

bar. As soon as you finish, press Close.

@ & useri~

DI

1631-Plastic Wrapping Film

5994/12000

Bottiing Machine 1632-6-pack Bottled Water
1630-Bottled Water T

0/80
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© Save this Version of the Design named ex1.v1

Write a short Description for the New Version

ex1 .v1| |

©® Then enter into the Simulation Mode.

Design Mode

Simulation Mode
Results

Home

© Create a new Simulator named sim.ex1.v1 that refers to the Version ex1.v1 of the Design ex1.

New Simulator

Write the Name for the New Simulator and select the Version of the
Design to use.

Name sim.ex1.v1

Designs > Versions:

~ (O ex1 owner: user? (03/02/2019 14:27)
O 1 extvl  (04/02/2018 16:13)
> (D test1 owner: user? (23/01/2019 14:20)
(D test3 owner: user! (23/01/2019 18:09)

Cancel
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© Import the simulation parameters with the use of the tool bar in the environment of the
Simulation Mode. First, set Time Start and Time End by pressing the ‘E) button.

Time Start &  24-10-2019 08:00:00

Time End = ‘ 24-10-2019 14100:0d |

Time Step ~ minuts

m Cancel

© Define the Machine Schedule as it is presented in the following window.

Machines Schedule

Add Machines Schedule Line

Machine From To Actions
Bottling Machine ¥ | & | 24-10-2019 08:00:00 & | 24-10-2019 14:00:00 Add Load CSV

Bottling Machine

Wrapping Machine

I I I I I I I 1
10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

I I I I I
08:00 03:30 09:00 09:30 10:00

Machines Schedule

Show ‘IO '_;entries search: I
Machine ~ 4 | From To Actions
Bottling Machine 24-10-2019 08:00:00 24-10-2019 14:00:00 Modify || Delete
Wrapping Machine 24-10-2019 08:00:00 24-10-2019 14:00:00 Modify 1 Delete
Showing 1 toZonentries‘ ooy H Excel H ol H i H Sl | Previous “I—‘ Next
Close

© Click on the Human Schedule button and define the work schedule of employees as it is

presented in the following window.
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Human Schedule

Add Human Schedule Line

Persons

1

1 &= | 08:00:00

Work Start Hours From

& | 24-10-2019

To Actions

& | 24102019 Add || Load CSV

T T T T T T T T T 1
08:00 08:30 09:00 09:30 10:00 10:30 11:00 11:30 12:30 13:00 13:30 14:00
Human Schedule
Show|10 ¥ |entries Search:l
Persons - 4 | Work Start Hours From To Actions
1 08:00:00 6 24-10-2019 24-10-2019 | Modify || Delete
Showing 1 to 1 of 1 entries, COPY || Excel || CSV || PDF || Print Previous | 1 ‘ Next

Delete All Close

© Click on the Purchase Orders button and define the purchases plan as it is presented in the

following window.

Purchase Orders

Add Purchase Order

Carrier

1627-Water

Purchase Orders

Delivery Date

Y | &E | 24-10-2019 12:00:00

Quantity Actions

ad |[Losdcsv

Show|10 ¥ |entries Search:l
Carrier ~ % Delivery Date Quantity Actions
1627-Water 24-10-2019 12:00:00 3000 (liters) Delete
[ [
Showing 1 to 1 of 1 entries| £opy || = || Eal || ik || Sl | Previous ‘ 1 ‘ Next

Delete All Close
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© Click on the Sales Orders button and define the sales plan as it is presented in the following
window.

Sales Orders

Add Sales Orders
Carrier From Date To Date Quantity Actions
1627-Water ¥ | & | 24-10-2019 08:00:00 | & | 24-10-2019 14:00:00 Add Load CSV
Sales Orders
Show|10 ¥ |entries search:
Carrier ~ 4 From Date To Date Quantity Actions
1630-Bottled Water 24-10-2019 11:00:00 24-10-2019 14:00:00 200 (units) Delete
1632-6-pack Bottled Water 24-10-2019 08:00:00 24-10-2019 14:00:00 200 (units) Delete
1632-6-pack Bottled Water 24-10-2019 13:00:00 24-10-2019 14:00:00 200 (units) Delete
Showing 1 toBofSentries| Copy || Rl || 1 H 23 || AL | Previous ‘ 1 ‘ Next
Delete All Close

© Click on the Run button in the main menu of the Simulator, to perform the simulation.

Simulation Procedure ...

Simulation Completed

Ok

© As soon as the simulation is completed, save the current Run of the Simulator named
siml.runl.ex1.vl with the assistance of the Save Run button.
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Write a short Description for the New Run

siml.runt.ex1.vl ‘

m Cancel

© Then, enter into the Results Mode and select the Run sim1.runl.ex1.v1

Business Simulator

Results Mode

©® Results for Run: sim1.runi.ex1.v1 of Simulator: sim.ex1.v1

View Design

Product View

1631-Plastic Wrapping Film
VT

1627-Water £000/12000
Carrier View 1632-6-pack Bottled Wats
3000/3000 ol it
1630-Bottled Water Wrapping Machine 0/35000
0 o
1628-Caps. 0/50

Instant View Bottling Machine

30000/30000

1629-Emplty Bottles
Incoming Stocks

10000/10000

Outgoing Stocks

Excess Production

Idle Machines

Idle Humans

# O Auen

© Press the Product View button and then press Graph or Table at the products you wish to

review.
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Select Product

Products

Show| 10 ¥ |entries Search:l
Name ~ — [ Actions
6-pack Bottled Water units Graph | Table
Bottled Water units Graph | Table
Caps units Graph | Table
Emplty Bottles units Graph | Table
Plastic Wrapping Film meters Graph | Table
Water liters | Graph | Table |

Showing 1 to 6 of 6 entries Previous ‘ 1 ‘ Next

Cancel

The graph of the final product quantities of the production line for this particular simulation, is
presented in the following window.

Business Simulator 2 O. Quserv

Results Mode

© Results for Run: sim1.run1.ex1.v1 of Simulator: sim.ex1.v1

View Design

Product View

6-pack Bottled Water

Carrier View

Instant View

- 0
Incoming Stocks 08AM 08:30 09AM 0930 10AM 10:30 1AM 1130 12PM 1230 01PM 0130 02FM

o om0

- i 0 D D i i i | | g ] D '
Outgoing Stocks 08AM 0830 09AM 0930 10AM 10:30 1AM 11:30 12PM 1230 01PM 01:30 02PM

Excess Production

Idle Machines

Idle Humans

© Click on the Carrier View button and then press Graph or Table at the Carriers you wish to
review.
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Carriers

Show| 10 ¥ |entries Search:
Carrierld “ | Product Name Product Unit Actions
1627 Water liters Graph | Table
1628 Caps units Graph I Table
1629 Emplty Bottles units Graph I Table
1630 Bottled Water units Graph | Table
1631 Plastic Wrapping Film meters Graph | Table
1632 6-pack Bottled Water units I Graph I Table |

Showing 1 to 6 of 6 entries Previous | 1 ‘ Next

Cancel

The graph of the Water raw material quantities in the production line for this particular simulation,
is presented in the following window.

Business Simulator 2 . &usen

Results Mode:

©® Results for Run: sim1.run1.ex1.v1 of Simulator: sim.ex1.v1

View Design

Product View
Carrier: 1627 - Water

liters

Carrier View

Instant View

Incoming Stocks

08AM 0830 09AM 0930 10AM 1030 1AM 1130 12PM 1230 01PM O0T30 02PM
Q&‘ ‘

Q

Outgoing Stocks 03AM 0830 09AM 0930 10AM 1030 11AM 1130 12PM 1230 01PM 01:30 02PM
Excess Production

Idle Machines

Idle Humans

© Click on the Instant View button, select the specific point of the simulation time at which you
wish to view the quantities of the Products or Carriers.
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Run started on: 24-10-2019 08:00:00
Run ended on: 24-10-2019 14:00:00
Pick an Instant: £ | 24-10-2019 111:00:00 |

Show Products m Cancel

The product quantities in the Carriers for the selected point of time, are presented in the following
window.

Business Simulator H @. Qusen

Results Mode

© Results for Run: sim1.run1.ex1.v1 of Simulator: sim.ex1.v1

View Design

) Date & Time: 24-10-2019 11:00:00
Product View

Show| 10 ¥ |entries

search: |
Carrier ~ B Amount Unit Fullness (%)
r 5

S 1627-Water o liters 0.0 %
1628-Caps 27000 units 90.0 %
InetantVicw 1629-Emplty Bottles 7000 | units 70.0%
1630-Bottled Water 0 | units 0.0%
1631-Plastic Wrapping Film 5400 | meters 450%
Incoming Stocks 1632-6-pack Bottled Water 300 | units 0.9%
Showing 1 to 6 of 6 entriesi COPY_|| Excel || €SV || PDF || print Previous ‘ 1 ‘ Next

Outgoing Stocks

Excess Production

Idle Machines

Idle Humans

© Press the Incoming Stocks button to display the purchases during the simulation time.
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Business Simulator @ Auseriv
Results Mode
®  Results for Run: sim1.run1.ex1.v1 of Simulator: sim.ex1.v1
View Design
) Incoming Stocks:
Product View
show| 10 ¥ |entries Search:
Date & Time ~ A | carrier Quantity Unit
Semegey 24-10-2019 12:00:00 1627-Water 3000 | liters
Showing 1 to 1 of 1 entries| COPY || Excel || CSV || PDF || Print Previous | 1 | Next
Instant View
Incoming Stocks
Outgoing Stocks
Excess Production
Idle Machines
Idle Humans
. . . . . .
© Press the Outgoing Stocks button to display the sales during the simulation time.
Business Simulator @ Rusert
Results Mode
® Results for Run: sim1.run1.ex1.v1 of Simulator: sim.ex1.v1
View Design
P — Sales Reliability:
roduct View
in Quantities in Orders
Carrier Lost Fulfilled Percentage (%) Lost Fulfilled Percentage (%)
Carrier View 1632-6-pack Bottled Water 0 400 100.0 % 0 2 100.0 %
Outgoing Stocks:
[ Show|10 V¥ |entries Search:
Date & Time ~ 4 | Delay (in minutes) Carrier Quantity Unit
Incoming Stocks 24-10-2019 08:43:00 43 1632-6-pack Bottled Water 200 | units
24-10-2019 13:00:00 1632-6-pack Bottled Water 200 | units
Outgoing Stocks Showing 1 to 2 of 2 entries_C9PY || ExCel || CSV || POF || Print | Previous | 1 | Next

Excess Production

Idle Machines

Idle Humans

© Press the Excess Production button to display any excess production during the simulation time.
During this particular simulation period, no excess production appears.

© Press the Idle Machines button to display the idle time of the Machines during the simulation

time.
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. . "
Business Simulator @+ &usen
Results Mode
@ Results for Rul ulator: sim.ex1.v1
View Design
) Total Idle Time: 318 minutes
Product View
Battling Machine
Carrier View Wrapping Machine
f T T T T T T T T T T T 1
0800 0330 09:00 0930 10:00 1030 1100 130 1200 1230 1300 1330 1400
Instant View
Idle Machines (not working due to lack of input products):
Incoming Stocks show|10 ¥ |entries search:
Date & Time ~ “  From Carrier To Machine Needed Quantity Unit
Outgoing Stocks 24-10-2019 08:00:00 1630 - Bottled Water Wrapping Machine 30 | units
24-10-2019 09:40:00 1627 - Water Bottling Machine 30 | liters
24-10-2019 09:41:00 1627 - Water Bottling Machine 30 liters
Excess Production
24-10-2019 09:41:00 1630 - Bottled Water Wrapping Machine 30 units
24-10-2019 09:42:00 1627 - Water Bottling Machine 30 | liters
Idle Machines 24-10-2019 09:42:00 1630 - Bottled Water Wrapping Machine 30 | units
24-10-2019 09:43:00 1627 - Water Bottling Machine 30 liters
24-10-2019 09:43:00 1630 - Bottled Water Wrapping Machine 30 units
Idle Humans 24-10-2019 09:44:00 1627 - Water Bottling Machine 30 | liters
24-10-2019 09:44:00 1630 - Bottled Water Wrapping Machine 30 units
Showing 1 to 10 0f 318 entries| COPY || Excel || CSV || PDF || Print Previous ‘ 1 ‘ 2 3 4 5 . 32 Ne

© Press the Idle Humans button to display the idle time of labor during the simulation time. During
this particular simulation period, there is no idle time of labor.
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8.2 Second Educational Paradigm

This example involves a hydroelectric plant production line. The production line includes the high-
level lake in which the water used for the waterfall is stored. The water of the lake is holded by a
dam. By opening the barrier gate, water is passed through a special duct to the power generator. In
the final stage the electric energy is led to a 10,000 kwh electric storage facility. The flow of water
when the gate is open is equal to 600 m*/h. The generator has a nominal power of 60 kw, which
means that it produces 60 kwh of energy in one hour and consumes 300 m*h of water. If the gate is
continuously open, the duct that drives the water from the dam to the generator will overflow due to
the greater flow of the gate compared to the one that the generator consumes.

Lake b Gate

Flow Chart

Electric

Water Tube

Energy

Generator

Electric Energy
Storage Unit

Specifications
Carriers Max Capacities Machines Specifications
Lake: 1000000 m® Gate:;
Inputs: 1
Water Tube: 1000 m? * 10 m® of water
Outputs: 1

Energy Storage Unit: 10000 kwh

* 10 m’ of water
Next Input Time: 1 minute
Production Time: 1 minute
Required Human: 1

Electric Energy Generator:
Inputs: 1

e 5m’ of water
Outputs: 1

* 1 kwh of electric energy
Next Input Time: 1 minute
Production Time: 1 minute
Required Humans: 1
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The following figure shows the Design of the production line as it should be designed in Design
Mode.

1994-water 1995-electric energy
1l [ Elec. Energy Gen. LT

1000000/1000000 0/1000 0/10000

© Create a new Design named ex2 and draw inside this the above production line.
© Then, save the final version of the Design to Version named ex2.v1
© Go to Simulation Mode and create a new Simulator named sim.ex2.v1 based on Version ex2.v1

© Set the Time Start and Time End of the simulation as in the following figure..

Simulation Time

Time Start & | 01-10-2018 00:00:00
Time End & | 03-10-2018 00:00:00

Time Step ~ minute
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© Set the Machines Schedule as shown below.

Machines Schedule

Add Machines Schedule Line

Machine From To Actions

Elec. Energy Gen. ¥ | & | 01-10-2018 00:00:00 & | 03-10-2018 00:00:00 Add || Load CSV

"EEEET B
[ I I I I I I I 1

Mon 00:00 Mon 06:00 Mon 12:00 Mon 18:00 Tue 00:00 Tue 06:00 Tue 12:00 Tue 18:00 ‘Wed 00:00

Machines Schedule

Show[w v | entries Search: I

Machine ~

Elec. Energy Gen.

From

01-10-2018 01:00:00

To

02-10-2018 23:00:00

Actions

vy oo

Gate 01-10-2018 00:00:00 01-10-2018 01:00:00 Modify
Gate 01-10-2018 03:00:00 01-10-2018 04:00:00 Modify
Gate 01-10-2018 06:00:00 01-10-2018 07:00:00 Modify
Gate 01-10-2018 09:00:00 01-10-2018 10:00:00

Gate 01-10-2018 12:00:00 01-10-2018 13:00:00

Gate 01-10-2018 14:00:00 01-10-2018 18:00:00 Delete
Gate 02-10-2018 00:00:00 02-10-2018 06:00:00 ‘ Modify ” Delete

Showing 1 to 8 of 8 entries‘ Sl H Excel H e H 21E ” HALES ‘

Previous ‘ 1 ‘ Next

Delete All Close
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© Set the Human Schedule as shown in the following figure.

Add Human Schedule Line

Persons

Work Start

08:00:00

Hours

8

v

From

& 01-10-2018

To

& | 03-10-2018

2

[ S—

0

Mon 00:00

Human Schedule

Show |10 ¥  entries

Persons ~

hon 06:00 Mon 12:00

4 | Work start

2 00:00:00
2 08:00:00
2 16:00:00

T
Mon 18:00

Hours

8

8

8

T T
Tue 00:00 Tue 06:00

From

01-10-2018

01-10-2018

01-10-2018

T T
Tue 12:00 Tue 18:00

To
03-10-2018
03-10-2018

03-10-2018

1
Wed 00:00

Actions

Add || Load CSV

Search: !

Actions

Modify || Delete
Modify | Delete

| Modify I Delete |

Showing 1 to 3 of 3 entries CPY || Excel || CSV || PDF || Print |

Previous

Delete All Close

1 ‘ Next

The Purchase Orders for this example correspond to the amount of water entering the lake either
from a river or from rainfall. In the example, you may consider that during the simulation time there

will be no water inflow into the lake.

© Specify the Sales Orders program that corresponds to the electric energy distribution from that
stored in the electric energy storage unit to the electricity distribution network as shown in the
following figure. The sale order shown on the table corresponds to the electric energy requirement
of 600 kwh from the network, at any time available between 02-10-2018 06:00:00 to 03-10-2018

00:00:00.
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Sales Orders

Add Sales Orders

Carrier From Date To Date Quantity Actions

1993-water Y | &  01-10-2018 00:00:00 &  03-10-2018 00:00:00 Add Load CSV

Sales Orders

Show |10 ¥ |entries search: I
Carrier ~ “ ' From Date To Date Quantity Actions
1995-electric energy 02-10-2018 06:00:00 03-10-2018 00:00:00 600 (kwh) Delete

Showing 1 to 1 of 1 entriesl Lopy || Bl || A || LS || Exot | Previous ‘ 1 ‘ Next

Delete All Close

© Run the simulation by clicking the Run button in the Simulator main menu.

Simulation Procedure ...

Simulation Completed

Ok

© After the simulation is completed, save the simulation results to a Run named sim1.runl.ex2.v1
by using the Save Run button.

© Then, go to Results Mode and select the Run named sim1.runl.ex2.v1
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© Press the Product View button and then Graph or Table on the products you want to review the

results.

Select Product

Products

Show entries

Mame ~
electric energy

water

A

Search: I

Unit
kwh

cubic meters

Actions

Graph | Table

Showing 1 to 2 of 2 entries

Previous Next

Cancel

The figure below shows the graph of the amount of electric energy at each moment of simulation

time.

kwh
1,300 H
1,200
1,100 —
1,000 —
900 H
3800 —
700 —
600 —
500 H
400 H
300 H
200
100 H

0 —_
October

e R

1
October

06 A 12 PM

I 1
06 AM 12 PM

electric energy

06 PM

I
06 PM

Tue 02

I
Tue 02

06 AM

1
06 AM

12 PM

I
12 PM

06 PmM

1
06 PM

Wed 03

I
Wed 03

© Click the Carrier View button and then Graph or Table on the Carriers you want to review the

results.
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Select Carrier

Carriers
Show | 10 ¥ |entries Search:l
Carrierld ~* | Product Name Product Unit Actions
1993 water cubic meters ‘ Graph | Table ‘
1994 water cubic meters ‘ Graph | Table ‘
1995 electric energy kwh ‘ Graph | Table ‘
Showing 1 to 3 of 3 entries Previous 1 Next
Cancel

The following figure shows the Graph of the amount of water in the Water Tube at each moment of
simulation time.

Carrier: 1994 - water

cubic meters

1,

000 5
900 4
800 4
700 o
600 4
500 4
400 4
300 4
200 4
100

October 06 AM 12 PM 06 PM

TV W -

1 I
12 PM 06 PM Wed 03

October 06 AM 12 PM 06 PM

Tue 02 06 AM

1
Tue 02 06 AM

T T 1
12 PM 06 PM Wed 03
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© Press the Instant View button and select the specific time of the simulation time in which you
want to display the quantities of Products or Carriers.

© Press the Outgoing Stocks button to show sales, that is, the amount of electric energy that were
fed into the electricity distribution network during simulation time.

Business Simulator # @ &usrlv

Results Mode

© Results for Run: sim1.run1.ex2.v1 of Simulator: sim.ex2.v1

View Design

) Sales Reliability:
Product View

in Quantities in Orders
Carrier Lost Fulfilled Percentage (%) Lost Fulfilled Percentage (%)
Carrier View 1995-electric energy 0 600 100.0 % 0 1 100.0 %
Outgoing Stocks:
Instant View
Show| 10 v entries Search:
Date & Time ~ “ ' Delay (in minutes) Carrier Quantity Unit
Incoming Stocks 02-10-2018 06:00:00 0 1995-electric energy 600 | kwh

Showing 1 to 1 of 1 entries_ Copy | Excel || CSV 1L IHDI7 L it Previous i Next

Outgoing Stocks

Excess Production

Idle Machines

© Press the Excess Production button to display any excess of production during simulation time.
During this simulation period, notice that from 01-10-2018 17:19:00 to 02-10-2018 05:59:00 there
is an overflow of the Water Tube, which means that Machine Gate works unnecessarily during that
time and wastes resources.
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Business Simulator @+ &usertv

Results Mode

of Simulatol

View Design

) Excess Production (products lost when pushed to full carriers):
Product View

Show 10 ¥ entries search:
Date & Time ~ ' From Machine To Carrier Lost Quantity Unit
Carrier View
01-10-2018 17:19:00 Gate 1994 - water 10  cubic meters
01-10-2018 17:21:00 Gate 1994 - water 10 cubic meters
Instant View 01-10-2018 17:23:00 Gate 1994 - water 10  cubic meters
01-10-2018 17:25:00 Gate 1994 - water 10 | cubic meters
. 01-10-2018 17:27:00 Gate 1994 - water 10  cubic meters
Incoming Stocks
01-10-2018 17:29:00 Gate 1994 - water 10 cubic meters
01-10-2018 17:31:00 Gate 1994 - water 10 cubic meters
utgoing Stocks 01-10-2018 17:33:00 Gate 1994 - water 10 | cubic meters
01-10-2018 17:35:00 Gate 1994 - water 10  cubic meters
Excess Production 01-10-2018 17:37:00 Gate 1994 - water 10 | cubic meters

Showing 1 to 10 of 102 entries COPY. || Bxcel || CSV. || PDF | Print Previous | 1 | 2 3 4 5 .. 11  Next

Idle Machines

© Press the Idle Machines button to display Machine idle time intervals during simulation time.

Total Idle Time: 1168 minutes

Elec. Energy Gen
] # 0 N F W |
f T T T T T T T 1

Mon 00:00 Mon 06:00 Mon 12:00 Mon 18:00 Tue 00:00 Tue 06:00 Tue 12.00 Tue 18.00 ‘Wed 00:00

Idle Machines (not working due to lack of input products):

Show |10 Y |entries

Search:
Date & Time ~ 4 | From Carrier To Machine Needed Quantity Unit
01-10-2018 02:55:00 1994 - water Elec. Energy Gen. 5 | cubic meters
01-10-2018 02:56:00 1994 - water Elec. Energy Gen. 5 | cubic meters
01-10-2018 02:57:00 1994 - water Elec. Energy Gen. 5 | cubic meters
01-10-2018 02:58:00 1994 - water Elec. Energy Gen. 5 | cubic meters
01-10-2018 02:59:00 1994 - water Elec. Energy Gen. 5 | cubic meters
01-10-2018 05:00:00 1994 - water Elec. Energy Gen. 5 | cubic meters
01-10-2018 05:01:00 1994 - water Elec. Energy Gen. 5 | cubic meters
01-10-2018 05:02:00 1994 - water Elec. Energy Gen. 5 | cubic meters
01-10-2018 05:03:00 1994 - water Elec. Energy Gen. 5 | cubic meters
01-10-2018 O 00 1994 - water Elec. Energy Gen. 5 cubic meters

Showing 1 to 10 of 1,168 entries Con el ﬂ.ﬂ.ﬂ Previous 1 2 3 4 5 17 Next

© Press the Idle Humans button to display employee inactivity time intervals during simulation
time.
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Total Idle Humans: 35.0 hours

2 —
1 —_— —— — — .
0

L] r T

T T T T T T 1
Mon 00:00 Mon 06:00 Mon 12:00 Mon 18:00 Tue 00:00 Tue 06:00 Tue 12:00 Tue 18:00 Wed 00:00

Human Schedule

Show |10 ¥ |entries Search:
Persons ~ 4 Work start Hours From To
2 00:00:00 8 01-10-2018 03-10-2018
2 08:00:00 8 01-10-2018 03-10-2018
2 16:00:00 8 01-10-2018 03-10-2018
Showing 1 to 3 of 3 entries| Copy || Excel || CSV || PDF || Print Previous 1 Next
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8.3 Third Educational Paradigm

This example involves the simulation of a small toy production line. In the production line,
polypropylene is used as a raw material in the oven for the production of transparent plastic and
hard plastic. Then, the transparent plastic and catalyst used as raw materials produce the component
A, while the hard plastic and the catalyst used as raw materials produce the component B. Then
with the assembly of the component A with the component B the toy is produced. In the final stage
the toy is packed in a box by using cardboard. This example is suggested to be simulated with Time
Resolution 1 hour.

Flow Chart

- Part A
|—>|Transparent Plastic production

Assembly
Machine

Polypropylene

Part B

Hard Plastic production

Packing
Machine

Ready Toys Packed Toys

Hard Paper
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Specifications
Carriers Max Capacities Machines Specifications
Polypropylene: 100.000 Kg Oven:
Inputs: 1
Transparent Plastic: 10.000 Kg * 1.000 Kg of Polypropylene
Outputs: 2

Hard Plastic: 500 Kg
Catalyst: 5000 liters
Part A: 1.000 units
Part B: 15.000 units
Ready Toys: 1.000 units
Hard Paper: 10.000 m

Packed Toys: 30.000 units

* 400 Kg of Transparent Plastic
* 400 Kg of Hard Plastic

Next Input Time: 1 hour

Production Time: 1 hour

Required Human: 1

Part A production:
Inputs: 2
* 400 Kg of Transparent Plastic
* 100 liters of Catalyst
Outputs: 1
e 250 units of Part A
Next Input Time: 1 hour
Production Time: 3 hours
Required Human: 1

Part B production:
Inputs: 2

* 400 Kg of Hard Plastic

* 100 liters of Catalyst
Outputs: 1

* 800 units of Part B
Next Input Time: 1 hour
Production Time: 1 hour
Required Human: 0

Assembly Machine:
Inputs: 2

* 250 units of Part A

* 250 units of Part B
Outputs: 1

* 250 units of Ready Toys
Next Input Time: 1 hour
Production Time: 1 hour
Required Human: 0

Packing Machine:
Inputs: 2

* 100 units of Ready Toys

* 30 m of Hard Paper
Outputs: 1

* 1 unit of Packed Toys
Next Input Time: 1 hour
Production Time: 1 hour
Required Human: 1
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The following figure shows the Design of the above mentioned production line as it should be
designed in Design Mode.

2000-Part A
[

0/1000

1997-Transparent Plastic
]

0/10000

Part A production
O

996-Polypropylene

1 999-CataIEst

300/5000

5000/100000

1998-Hard Plastic
(I

2001-Part B
TNERERERRRRRTRnnnm

0/15000

O O
Part B production Assembly Machine

2002-Ready Toys 2004-Packed Toys
w ) [
0/1000 Packing Machine 0/30000

2003-Hard Paper
I

1000/10000

© Create a new Design named ex3 and draw inside the above production line.
© Then, save the final version of Design to Version named ex3.v1
© Go to Simulation Mode and create a new Simulator named sim.ex3.v1 based on Version ex3.v1

© Set the Time Start and Time End of the simulation as in the following figure.

Simulation Time

Time Start & 01-01-2019 00:00:00
Time End & 02-01-2019 00:00:00

Time Step ~ hour

m Cancel
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© Set the Machines Schedule as shown below.

1% Page

Machines Schedule

Add Machines Schedule Line
Machine From To Actions

Assembly Machine Y | & | 01-01-2019 00:00:00 = | 02-01-2019 00:00:00 Add || Load CSV

Assembly Machine

Oven

Paciing Machine B B N .

Part A production
Part 8 production H H H H EH HE =
I I | I T I T

00:00 03:00 06:00 09:00 12:00 15:.00 18.00 21:00 00:00

Machines Schedule

Show entries Search: I

Machine ~ A | From To Actions

Assembly Machine 01-01-2019 06:00:00 01-01-2019 07:00:00
Assembly Machine 01-01-2019 09:00:00 01-01-2019 10:00:00 Delete

Assembly Machine 01-01-2019 12:00:00 01-01-2019 13:00:00 Delete

Assembly Machine 01-01-2019 15:00:00 01-01-2019 16:00:00
Assembly Machine 01-01-2019 18:00:00 01-01-2019 19:00:00
Assembly Machine 01-01-2019 21:00:00 01-01-2019 22:00:01
Oven 01-01-2015 00:00:00 02-01-2019 00:00:00
Packing Machine 01-01-2019 07:00:00 01-01-2019 09:00:00
Packing Machine 01-01-2019 10:00:00 01-01-2019 15:00:00
Packing Machine 01-01-2019 16:00:00 01-01-2019 21:00:00 Meodify || Delete

Showing 1to 10 0f 19 entries‘ Copy

‘ =058 H S0 H 223 H poot ‘ Previous | 1 | 2 Next
Delete All Close
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Machine

Assembly Machine
Oven

Packing Machine
Part A production

Part B production

Assembly Machine v

Add Machines Schedule Line

From

01-01-2019 00:00:00

2" Page

Machines Schedule

To

02-01-2019 00:00:00

Actions

Add

00:00

Machines Schedule

Show entries

Machine ~

Packing Machine
Part A production
Part B production
Part B production
Part B production
Part B production
Part B production
Part B production

Part B production

03:00 06:00

From

01-01-2019 22:00:00

01-01-2019 03:00:00

01-01-2019 03:00:00

01-01-2019 06:00:00

01-01-2019 09:00:00

01-01-2019 12:00:00

01-01-2019 15:00:00

01-01-2019 18:00:00

01-01-2019 21:00:00

09:00

12:00

15:00

To

02-01-2019 00:00:00

02-01-2019 00:00:00

01-01-2019 04:00:00

01-01-2019 07:00:00

01-01-2019 10:00:00

01-01-2019 13:00:00

01-01-2019 16:00:00

01-01-2019 19:00:00

01-01-2019 22:00:00

18:00 21:00 00:00

Load C5V

Search: I

Actions

Modify || Delete

Showing 11 to 19 of 19 entries]

Copy H Excel H csv H PDF H Print|

Previous 1 Next
Delete All Close
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© Set the Human Schedule as shown in the following figure.

Add Human Schedule Line

Persons Work Start Hours From To Actions
& | 08:00:00 8 Y| &= | 01-01-2019 & | 02-01-2019 Add Load CSV
3
2 S— P— pa—
1
L T T T \ T T T \
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
Human Schedule
Show |10 ¥ |entries Search: |
Persons ~ 4 | work start Hours From To Actions
3 00:00:00 8 01-01-2019 02-01-2019 Modify || Delete |
3 08:00:00 8 01-01-2019 02-01-2019 Modify || Delete |
3 16:00:00 8 01-01-2019 02-01-2019 ‘ Madify ” Delete |
Showing 1 to 3 of 3 entries| COPY || Excel || CSV || PDF || Print Previous | 1 ‘ Next

Delete All Close

© Set the Sales Order as shown in the following figure.
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Sales Orders

Add Sales Orders

Carrier From Date To Date Quantity Actions

1996-Polypropylene ¥ | & | 01-01-2019 00:00:00 | & | 02-01-2019 00:00:00 Add | Load CSV

Sales QOrders

Show |10 ¥ |entries search: I
Carrier ~ 4 From Date To Date Quantity Actions
2004-Packed Toys 01-01-2019 00:00:00 01-01-2019 23:00:00 10 (units) Delete

Showing 1 to 1 of 1 entries| Cony || Excel || &5 || A || S |

Previous ‘ 1 ‘ Next

Delete All Close

© Run the simulation by clicking the Run button in the Simulator main menu.

Simulation Procedure ...

Simulation Completed

ok

© After completing the simulation, save the results to a Run named siml.runl.ex3.v1 using the
Save Run button.

© Then go to Results Mode and select the Run named sim1.runl.ex3.v1

© Press the Product View button and then Graph or Table on the products you want to review the
results.
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Select Product

Products
Show |10 ¥ |entries 5earch:|
Name ~ A | Unit Actions

Catalyst liters Graph | Table
Hard Paper meters Graph | Table
Hard Plastic Kg Graph | Table
Packed Toys units Graph | Table
Part A units Graph | Table
PartB units Graph | Table
Polypropylene Kg Graph | Table
Ready Toys units Graph | Table

Transparent Plastic Kg ‘ Graph | Table |
Showing 1 to 9 of 9 entries Previous ‘ 1 ‘ Next
Cancel

The following figure shows the graph of the finished toys at each moment of the simulation time.

Ready Toys
units y y
2407
220 -
200 4
180
160 -
140
120 4
100 4
201

§0 |

40

20

0

T T T T T T
2019 03 AM 06 AM 09 AM 12 PM 03 PM 06 PM 09 PM Wed 02

11 | 1 1 | I I | (]
2019 03 AM 06 AM 09 AM 12 PM 03 PM 06 PM 09 PM Wed 02

© Press the Carrier View button and then Graph or Table on the Carriers you want to review the
results.
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Select Carrier

Carriers
Show |10 ¥ |entries Search: I
Carrierild ~* | Product Name Product Unit Actions

1996 Polypropylene Kg Graph | Table
1997 Transparent Plastic Kg Graph | Table
1998 Hard Plastic Kg Graph | Table
1999 Catalyst liters Graph | Table
2000 Part A units Graph | Table
2001 PartB units Graph | Table
2002 Ready Toys units Graph | Table
2003 Hard Paper meters Graph | Table

2004 Packed Toys units ‘ Graph | Table |
Showing 1 to 9 of 9 entries Previous ‘ 1 ‘ Next
Cancel

The graph below shows the graph of the amount of available catalyst at Carrier 1999 at each
moment of simulation time.

Carrier: 1999 - Catalyst

T T T T T T T1
2019 03 AM 06 AM 09 AM 12 PM 03 PM 06 PM 09 PM Wed 02

i |
I I

| | | 1 1
2019 03 AM 06 AM 09 AM 12 PM 03 PM 06 PM 09 PM Wed 02

© Press the Instant View button and select the specific time of the simulation time in which you
want to display the quantities of Products or Carriers.
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© Press the Outgoing Stocks button to show sales that were made or lost during simulation time.

© Results for Run: sim1.run1.ex3.v1 of Simulator: sim.ex3.v1

Sales Reliability:

in Quantities in Orders
Carrier Lost Fulfilled Percentage (%) Lost

Fulfilled
10 0

Percentage (%)
2004-Packed Toys 0.0% il 0 0.0 %

Outgoing Stocks:

Show |10 ¥ |entries

Date & Time ~ —

Search:
Delay (in hours) Carrier Quantity Unit
- Lost on 02-01-2019 00:00:00 2004-Packed Toys

10 units
Showing 1to 1of 1 entnES\ﬂ/ Mlﬂl@@l

Previous

1 ‘ Next

© Press the Excess Production button to display any excess production at simulation time. During
this simulation period, you notice that at the moments of 01-01-2019 03:00:00, 01-01-2019
05:00:00 and 01-01-2019 06:00:00 there are overflows of the Carrier 1998 that stores Hard Plastic,

which means that the Machine Oven runs unnecessarily on this specific time interval and wastes
resources.

@ Results for Run: sim1.run1.ex3.v1 of Simulator: sim.ex3.v1

Excess Production (products lost when pushed to full carriers):

Show 10 Y |entries

Search:
Date & Time ~ 4 | From Machine To Carrier Lost Quantity unit
01-01-2019 03:00:00 Oven 1998 - Hard Plastic 400 Kg
01-01-2019 05:00:00 Qven 1998 - Hard Plastic 400 Kg
01-01-2019 06:00:00 Qven 1998 - Hard Plastic 400 Kg
Showing 1 013 of3 nties €8 | Excel || csv | por || print

Previous

1 | Next

© Press the Idle Machines button to display Machine idle times during simulation time.
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@ Results for Run: sim1.runl.ex3.v1 of Simulator: sim.ex3.v1

Total Idle Time: 57 hours

Assembly Mchine B B BN EN B s

Qven

Pacing Hachine 4 S

part & prosucton -
parte procton B BN BN BN BN BN Em

f T T T T T T T 1

Tue0000  Tue0300  Tue0G:00  Tue09:00  Tue 1200  Tuei500  Tue 1800  Tue21:00  Wed 00:00

Idle Machines (not working due to lack of input products):

Show|10 ¥ |entries Search:

Date & Time ~ 4 From Carrier To Machine Needed Quantity Unit
01-01-2019 04:00:00 1999 - Catalyst Part A production 100 liters
01-01-2019 05:00:00 1996 - Polypropylene Oven 1000 Kg

01-01-2019 05:00:00 1999 - Catalyst Part A production 100 liters
01-01-2019 05:00:00 1999 - Catalyst Part B production 100 liters
01-01-2019 06:00:00 1996 - Polypropylene Oven 1000 | Kg

01-01-2019 06:00:00 2002 - Ready Toys Packing Machine 100 | units
01-01-2019 06:00:00 1999 - Catalyst Part A production 100 liters
01-01-2019 07:00:00 1996 - Polypropylene Qoven 1000 | Kg

01-01-2019 07:00:00 2002 - Ready Toys Packing Machine 100 units
01-01-2019 07:00:00 1999 - Catalyst Part A production 100 liters

showmgwmwoufwenme Sxcels) nCel DG Previous ‘ 1 ‘ 2 3 4 5 6 Next

© Press the Idle Humans button to display employee inactivity times during simulation time.

@ Results for Run: sim1.run1.ex3.v1 of Simulator: sim.ex3.v1

Total Idle Humans: 13.0 hours

1 e — — — —

0
® T T T T T T T 1
Tue 00:00 Tue 03:00 Tue 06:00 Tue 09:00 Tue 12:00 Tue 15:00 Tue 13:00 Tue 21:00 Wed 00:00

Human Schedule

Show |10 Y |entries Search:

Persons ~ 4 work Start Hours From To

3 00:00:00 8 01-01-2019 02-01-2019
3 08:00:00 8 01-01-2019 02-01-2019
3 16:00:00 8 01-01-2019 02-01-2019

Showmgnoaofsenmss Excel || Csv || POF Previous | 1 | Next

© Notice that the order for 10 Packed Toys was not fulfilled because no such products were
produced. There were also periods of inactivity of employees and unnecessary machine operation.
Correct the appropriate schedules in Simulation Mode to eliminate the above problems in the
production line.
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8.4 Fourth Educational

Paradigm

This example concerns a production line of bottling juice and packing them in packs of 12 bottles.
At first, the propylene which is the raw material for the manufacture of the bottles and packaging
material is fed into the ovens, to create bottles, caps and packaging material. The empty bottles are
transferred to the juice filling machine and then to the bottling machine. The caps are advanced to
the bottling machine. After the seal has been completed, the finished bottles are pushed into the
packing machine where they are packaged in packs of 12. For this example, a 39-hour simulation is

proposed.

)
Bottle
Moulding
Machine
—

SR
Cap
Moulding
Machine
N——

Polypropylene =t

( )
Packaging
Fitm

Flow Chart

Juice Filling
Machine

Empty Bottles

Filled Bottles

Bottle

—>| Packaging Film :

Sealed Bottles

Sealing
Machine

Packaging

production

Machine

| Packs of Bottles |
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Table of Specifications

Carriers Max Capacities

Machines Specifications

Polypropylene: 10.000 Kg

Empty Bottles: 30.000 units

Caps: 100.000 units
Packaging Film: 20.000 m
Juice: 100.000 liters
Filled Bottles: 6.000 units
Sealed Bottles: 7.000 units

Packs of Bottles: 1.000.000 units

Bottle Moulding Machine:
Inputs: 1

e 100 Kg of Polypropylene
Outputs: 1

*  9.500 units of Empty Bottles
Next Input Time: 1 hour
Production Time: 1 hour
Required Human: 1

Cap Moulding Machine:
Inputs: 1

e 100 Kg of Polypropylene
Outputs: 1

e 21.250 units of Caps
Next Input Time: 1 hour
Production Time: 1 hours
Required Human: 1

Packaging Film Production:
Inputs: 1

* 100 Kg of Polypropylene
Outputs: 1

* 4900 m of Packaging Film
Next Input Time: 1 hour
Production Time: 1 hour
Required Human: 1

Juice Filling Machine:
Inputs: 2

e 5.000 liters of Juice

*  5.000 units of Empty Bottles
Outputs: 1

e 5.000 units of Filled Bottles
Next Input Time: 2 hour
Production Time: 2 hour
Required Human: 0

Bottle Sealing Machine:
Inputs: 2
*  5.000 units of Filled Bottles
e 5.000 units of Caps
Outputs: 1
e 5.000 units of Sealed Bottles
Next Input Time: 1 hour
Production Time: 1 hour
Required Human: 1

Packaging Machine:
Inputs: 2
*  3.000 units of Sealed Bottles
* 250 m of Packaging Film
Outputs: 1
* 250 units of Packs of Bottles
Next Input Time: 1 hour
Production Time: 1 hour
Required Human: 1
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The following figure shows the Design of the above production line as it should be designed in
Design Mode.

2009-Juice
I

10000/100000

2010-Filled Bottles
TRy

2011-Sealed Bottles
AN

) gl ey Julee Fillng Botile Sealing
Bottle Moulding e
0/30000
2005-Polypropylene -Caps
Cap Moulding (OO

5000/10000 0/100000

2012-Packs of Bottles
[

0/1000000

2008-Packaging Film Pathaging Mach
Pack. Film Prod N
0/20000

© Create a new Design named ex4 and draw inside the above production line.
© Then save the final version of Design to Version named ex4.v1
© Go to Simulation Mode and create a new Simulator named sim.ex4.v1 based on Version ex4.v1

© Set the Time Start and Time End of the simulation as in the following figure.

Simulation Time

Time Start = | 01-01-2019 00:00:00
Time End & | 02-01-2019 00:00:00

Time Step  hour

m Cancel

© Set the Machine Schedule as shown below.
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1* Page

Machines Schedule

Add Machines Schedule Line
Machine From To Actions

Assembly Machine Y | & | 01-01-2019 00:00:00 = | 02-01-2019 00:00:00 Add || Load CSV

Assembly Machine

oven 1 ——
Packing Machine B BN N .

Part A production
Part 8 producton H H H H EH HE =
T T T T I T T

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

Machines Schedule

Show entries Search: I

Machine ~ A | From To Actions
Assembly Machine 01-01-2019 06:00:00 01-01-2019 07:00:00

Assembly Machine 01-01-2019 09:00:00 01-01-2019 10:00:00
Assembly Machine 01-01-2019 12:00:00 01-01-2019 13:00:00 Madify
Assembly Machine 01-01-2019 15:00:00 01-01-2019 16:00:00
Assembly Machine 01-01-2019 18:00:00 01-01-2019 19:00:00
Assembly Machine 01-01-2019 21:00:00 01-01-2019 22:00:01
Oven 01-01-2019 00:00:00 02-01-2019 00:00:00

=

Packing Machine 0

-01-2019 07:00:00 01-01-2019 09:00:00 Delete

Packing Machine 01-01-2019 10:00:00 01-01-2019 15:00:00
Packing Machine 01-01-2019 16:00:00 01-01-2019 21:00:00 Maodify || Delete

Showing 1 to 10 of 19 entries‘ Eeny

‘ Excel H csv H PDF H Print ‘ D VLIS 1 > Next
Delete All Close
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2" Page

Machines Schedule

Add Machines Schedule Line

Machine

Assembly Machine

Assembly Machine

Packing Machine
Part A production

Part B production

Oven

From

A |

01-01-2019 00:00:00

To

02-01-2019 00:00:00

Actions

Add

00:00

Machines Schedule

Show entries

Machine ~

Packing Machine
Part A production
Part B production
Part B production
Part B production
Part B production
Part B production
Part B production

Part B production

03:00 06:00

From

01-01-2019 22:00:00

01-01-2019 03:00:00

01-01-2019 03:00:00

01-01-2019 06:00:00

01-01-2019 09:00:00

01-01-2019 12:00:00

01-01-2019 15:00:00

01-01-2019 18:00:00

01-01-2019 21:00:00

09:00

12:00

15:00

To

02-01-2019 00:00:00

02-01-2019 00:00:00

01-01-2019 04:00:00

01-01-2019 07:00:00

01-01-2019 10:00:00

01-01-2019 13:00:00

01-01-2019 16:00:00

01-01-2019 19:00:00

01-01-2019 22:00:00

18:00 21:00 00:00

Load C5V

Search: I

Actions

Modify || Delete

Showing 11 to 19 of 19 entries]

Copy H Excel H csv H PDF H Print|

Previous 1 Next
Delete All Close
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© Set the Human Schedule as shown in the following figure.

Add Human Schedule Line

Persons Work Start Hours From To Actions
& | 08:00:00 8 v | & | 01-10-2018 & | 03-10-2018 Add || Load CSV
6
5
4 SEETE —
5 = — it —
2
1
1]
L] T T T T T T T T 1
Mon 00:00 Mon 06:00 Mon 12:00 Mon 18:00 Tue 00:00 Tue 06:00 Tue 12:00 Tue 18:00 Wed 00:00 Wed 06:00

Human Schedule

Show| 10 ¥ |entries Search:

Persons ~ 4 | Work Start Hours From To Actions

2 08:00:00 3 01-10-2018 03-10-2018 Modify || Delete :

2 13:00:00 4 01-10-2018 03-10-2018 Modify || Delete

2 17:00:00 3 01-10-2018 03-10-2018 Modify || Delete

5 00:00:00 8 01-10-2018 03-10-2018 ‘ Modify || Delete |
Showing 1 to 4 of 4 entries /1) @lﬂ“ﬂ“ﬂ/ Previous ‘ 1 ‘ Next

Delete All Close
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© Set the Sales Orders as shown in the following figure.

Sales Orders

Add Sales Orders
Carrier From Date To Date Quantity Actions

2005-Polypropyler ¥ | @& | 01-10-2018 00:00:00 & | 03-10-2018 06:00:00 Add | Load CSV

Sales Orders

Show |10 ¥ |entries Search:l
Carrier ~ 4 From Date To Date Quantity Actions
2012-Packs of Bottles 02-10-2018 22:00:00 03-10-2018 23:00:00 30 (units) Delete
Showing 1 to 1 of1entr\es| apy I 203 H S || P2l H Halu: | Previous ‘ 1 ‘ Next

Delete All Close

© Run the simulation by clicking the Run button in the Simulator main menu.

Simulation Procedure ...

Simulation Completed

© After completing the simulation, save the simulation results to a Run named sim1.runl.ex4.v1
using the Save Run button.

© Then go to Results Mode and select the Run sim1.runl.ex4.v1

© Press the Product View button and then Graph or Table on the products you want to review the
results.
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Select Product

Products

Showentries Search: I
Name - A | Unit Actions
Caps units
Empty Bottles units
Filled Bottles units
Juice liters
Packaging Film meters
Packs of Bottles units
Polypropylene Kg
Sealed Bottles units Graph | Table

Showing 1 to 8 of 8 entries Previous Next

Cancel

The following figure shows the graph of empty bottles at each moment of simulation time.

Empty Bottles

October 06 AM 12PM 06PM  Tue(2 06 AM

12PM  06PM  Wed03 06 AM

October 06AM  12PM  06FPM Tued2 06 AM

12PM 06PM Wed03 06AM

Press the Carrier View button and then Graph or Table on the Carriers you want to review the

results.
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Select Carrier

Carriers

Show| 10 ¥ |entries Search:l
Carrierld ~* | Product Name Product Unit Actions
2005 Polypropylene Kg Graph |Tabm
2006 Empty Bottles units Graph | Table
2007 Caps units Graph | Table
2008 Packaging Film meters Graph | Table
2009 Juice liters Graph | Table
2010 Filled Bottles units Graph | Table
2011 Sealed Bottles units Graph | Table
2012 Packs of Bottles units | Graph | Table |

Showing 1 to 8 of 8 entries Previous ‘ 1 ‘ Next

Cancel

The following figure shows the graph of the amount of juice in Carrier 2009 at each moment of
simulation time.

Carrier: 2009 - Juice

liters
000

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

0 T T T T T T T T ul
October 06 AM 12PM 06PM  TueD2 06 AM 12PM  06PM Wed03 08 AM

#l
>lim |

" 1 1 1 1 1 1 1 1 1
October 06 AM 12PM 06PM  TueD2 06 AM 12PM  06PM Wed03 08 AM

© Press the Instant View button, select the specific time of the simulation time in which you want
to display the quantities of Products or Carriers.

© Press the Outgoing Stocks button to display the sales that were made or lost during the
simulation time.
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Sales Reliability:

Carrier

2012-Packs of Bottles

Outgoing Stocks:

show 10 ¥ |entries

Lost

in Quantities
Fulfilled
30

Percentage (%)
100.0 %

in Orders
Lost Fulfilled
0 1

Percentage (%)

100.0 %

search:

Date & Time ~ 4 | Delay (in hours) Carrier Quantity Unit
02-10-2018 22:00:00 0 2012-Packs of Bottles 30 | units
Showing 1 to 1 of 1 entries| Copy || Excel || CSV || PDF || Print Previous ‘ 1 | Next

© Press the Excess Production button to display any excess production during simulation time.
During this simulation period, you notice that there is excess production of caps and empty bottles,
which means that the Cap Molding Machine and the Bottle Molding Machine work unnecessarily

and waste re

©® Results for Run: sim

sources.

1.run1.exda.v1 of Simulator: sim.ex4.v1

Excess Production (products lost when pushed to full carriers):

show|10 ¥ |entries

Search:

Date & Time ~ 4 | From Machine To Carrier Lost Quantity Unit
01-10-2018 06:00:00 Cap Moulding 2007 - Caps 21250 units
01-10-2018 14:00:00 Bottle Moulding 2006 - Empty Bottles 9500 units
01-10-2018 15:00:00 Bottle Moulding 2006 - Empty Bottles 9500 units
02-10-2018 01:00:00 Bottle Moulding 2006 - Empty Bottles 9500 units
02-10-2018 02:00:00 Bottle Moulding 2006 - Empty Bottles 9500 units
02-10-2018 03:00:00 Bottle Moulding 2006 - Empty Bottles 9500 units
02-10-2018 13:00:00 Bottle Moulding 2006 - Empty Bottles 9500 units
02-10-2018 14:00:00 Bottle Moulding 2006 - Empty Bottles 9500 units
02-10-2018 15:00:00 Bottle Moulding 2006 - Empty Bottles 9500 units
Showing 1 to 9 of 9 entries| cony ee] Iﬂ/ﬂl\ﬂ/ Previous ‘ 1 | Next

© Press the Idle Machines button to display Machine idle times during the simulation time.

122



INNOVET Business Simulator Users Manual

Total Idle Time: 108 hours

Bottle Moulding . - -
Bottle Sealing
Cap Moulding
Juice Filling
Pack. Film Prod.

Packaging Mach

I T T T T T T T T 1
Mon 00:00 Mon 06:00 Mon 12:00 Mon 18:00 Tue 00:00 Tue 06:00 Tue 12:00 Tue 18:00 Wed 00:00 Wed 06:00

Idle Machines (not working due to lack of input products):

show 10 ¥ |entries search:

Date & Time - 4 | From Carrier To Machine Needed Quantity Unit
01-10-2018 00:00:00 2007 - Caps Bottle Sealing 5000 units
01-10-2018 00:00:00 2010 - Filled Bottles Bottle Sealing 5000 units
01-10-2018 00:00:00 2006 - Empty Bottles Juice Filling 5000 units
01-10-2018 00:00:00 2011 - Sealed Bottles Packaging Mach. 3000 units
01-10-2018 00:00:00 2008 - Packaging Film Packaging Mach. 250 meters
01-10-2018 01:00:00 2010 - Filled Bottles Bottle Sealing 5000 units
01-10-2018 01:00:00 2011 - Sealed Bottles Packaging Mach. 3000 units
01-10-2018 02:00:00 2010 - Filled Bottles Bottle Sealing 5000 units
01-10-2018 02:00:00 2011 - Sealed Bottles Packaging Mach. 3000 units
01-10-2018 03:00:00 2011 - Sealed Bottles Packaging Mach. 3000 units
Showing 1 to 10 of 110 entries| “OPY || Excel || CSV || PDF || Print | Previous ‘ 1 | 2 3 4 5 . 11 Next

© Press the Idle Humans button to display employees inactivity time intervals during simulation
time.

@ Results for Run: sim1.runi.exd.v1 of Simulator: sim.ex4.v1

Total Idle Humans: 83.0 hours

L4 T T T T T T T T ]
Mon 00:00 Mon 06:00 Mon 12:00 Mon 18:00 Tue 00:00 Tue 06:00 Tue 12.00 Tue 18:00 ‘Wed 00:00 ‘Wed 06:00

Human Schedule

Show 10 ¥ |entries search:

Persons ~ 4 | Work Start Hours From To
2 08:00:00 8 01-10-2018 03-10-2018
2 13:00:00 4 01-10-2018 03-10-2018
2 17.00:00 8 01-10-2018 03-10-2018
5 00:00:00 8 01-10-2018 03-10-2018
Showing 1 to 4 of 4 entries| | EEE \ﬂ/\ﬂm Previous 1 ‘ Next

© Notice that there are long idle time intervals for both machines and staff. Nevertheless, there is
also over-production of products. Correct the appropriate programs in Simulation Mode to eliminate
the above problems in the production line.
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8.5 Fifth Educational Paradigm

This example concerns a production line that produces packed bread slices for toasts. The raw
materials are flour, yeast, salt and water. Raw materials are imported into the dough mixer machine
to create the dough. Then the dough is provided to the rolling machine. The rolled dough is passed
to the dough divider machine. The dough pieces are molded in the moulder machine which
produces the unbaked breads. The unbaked breads are baked in the oven and then sliced. At the
final stage, slices of toast are packed into two types of package containing either 20 or 36 slices. For
this example a simulation of 32 hours is proposed.

Flow Chart

SEE—

Flour

Yeast Dough

Mier

Machine

Dough
Divider
Machine

Rolling
Machine

Rolled Dough

Salt

e

Water
N/

Pieces of Dough

Bread

| Bread Slices I

Unbaked Breads

Packaging
Machine

Packaging Film

| 20 Sices Pack | | 36 Slices Pack |
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Table of Specifications

Carriers Max Capacities

Machines Specifications

Flour: 1.000Kg

Yeast: 10.000 g

Salt: 10.000 g

Water: 1.000 liters

Dough: 500 Kg

Rolled Dough: 500 Kg
Pieces of Dough: 500 units
Unbaked Breads: 500 units
Breads: 500 units

Bread Slices: 2.000 units
Packaging Film: 50.000 cm
20 Slices Pack: 4.000 units

36 Slices Pack: 2.000 units

Dough Mixer Machine:
Inputs: 4

. 60 Kg of Flour

. 500 g of Yeast

. 200 g of Salt

. 25 liters of Water
Outputs: 1

. 85 Kg of Dough
Next Input Time: 15 min
Production Time: 15 min
Required Human: 1

Rolling Machine:
Inputs: 1

. 20 Kg of Dough
Outputs: 1

. 20 Kg of Rolled Dough
Next Input Time: 5 min
Production Time: 5 min
Required Human: 1

Dough Divider Machine:
Inputs: 1

. 20 Kg of Rolled Dough
Outputs: 1

. 20 Pieces of Dough
Next Input Time: 5 min
Production Time: 5 min
Required Human: 1

Moulder:
Inputs: 1

. 1 Piece of Dough
Outputs: 1

. 1 unit of Unbaked Bread
Next Input Time: 1 min
Production Time: 1 min
Required Human: 1

Oven:
Inputs: 1
. 85 units of Unbaked Bread
Outputs: 1
. 85 units of Bread
Next Input Time: 30 min
Production Time: 30 min
Required Human: 1

Bread Slicer:
Inputs: 1

. 1 unit of Bread
Outputs: 1

. 40 units of Bread Slices
Next Input Time: 1 min
Production Time: 1 min
Required Human: 1

Packaging Machine:
Inputs: 2
. 56 unit of Bread Slices
. 50 cm of Packaging Film
Outputs: 2
. 1 unit of 20 Slices Pack
. 1 unit of 36 Slices Pack
Next Input Time: 1 min
Production Time: 1 min
Required Human: 1
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The following figure shows the Design of the above production line as it should be designed in
Design Mode.

2013-Flour
I

600/1000
2014-Yeast

LTI
5000/10000

2017-Dough
T

2018-Rolled Dough
TR

Rolling Machine Dough Divider

2015-5alt Dough Mixer
[

5000/10000
2016-Water
I
800/1000

2020-Unbaked Breads
(I

[2019-Pieces of Dough
[T

0/500

Moulder

2024-20 Slices Pack
TR

0/4000

2022-Bread Slices
[

0/2000

2021-Breads
TR

0/500

Bread Slicer

Packaging Machine

2023-Packaging Film 2025-36 Slices Pack

30000/50000 0/2000

© Create a Design named ex5 that depicts the above production line. Then create a Simulator and
simulate the production line to produce 40 "20 Slices Packs" and 40 "36 Slices Packs" using as few
resources as possible in both raw materials and human resources.
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8.6 Sixth Educational Paradigm

In this example a quite large model is presented. It concerns the unload process of a
cargo ship, that may contain wheat, corn, rice or rye. The flow chart of the process

has as follows:

Flow Chart
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The model will be implemented by creating one Design containing 4 different
production lines one for each product. The Machines and Carriers specifications for
the production line of each product are presented in the following 4 tables.

Wheat Production Line Specifications

Carriers Initial / Max Capacities

Machines Specifications

Cargo : 50000 / 50000 Kg
Transport Line 0 : 0/ 10000 Kg
Transport Line 1 : 0/ 12000 Kg
Transport Line 2 : 0/ 12000 Kg

Transport Line 3 : 0/ 12000 Kg

Cranes:

Required Humans: 1.
Inputs: 3000 Kg
Outputs: 3000 Kg

Splitting Machine:

Inputs: 6000 Kg

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,

Inputs: 1, Outputs: 3, Next Input Time: 1 min, Process Time 1 min /1
min / 1 min, Required Humans: 0.
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Transport Line 4 : 0/ 80 Units
Transport Line 5 : 0/ 80 Units
Transport Line 6 : 0/ 80 Units
Transport Line 7 : 0/ 3 Units
Transport Line 8 : 0/ 3 Units
Transport Line 9 : 0/ 3 Units

Sack Warehouse : 10000 / 80000 Units
Palette Warehouse (1,2,3) : 1000 / 1000 Units
Sack Feeding Line : 500 / 500 Units
Final Product : 0 / 8 Units

Stored Final Products 1 : 0/ 400 Units
Stored Final Products 2 : 0/ 350 Units
Film Type 1 : 2000 / 2000 m

Film Type 2 : 840/ 840 m

Film Warehouse: 20000 / 20000 m

Back Up Line : 0/ 4 Units

Outputs: 2000 Kg / 2000 Kg / 2000 Kg

Filling Sack Machine (1,2,3):

Inputs: 2, Outputs: 1, Next Input Time: 2 min, Process Time 2 min,
Required Humans: 1.

Inputs: 40 Units, 1600 Kg

Outputs: 40 Units

Palette Loader (1,2,3):

Inputs: 2, Outputs: 1, Next Input Time: 2 min, Process Time 2 min,
Required Humans: 0.

Inputs: 1 Unit, 40 Units

Outputs: 1 Unit

‘Wrapping Machine Type 1:

Inputs: 2, Outputs: 1, Next Input Time: 2 min, Process Time 2 min,
Required Humans: 0.

Inputs: 17 m, 1 Unit

Outputs: 1 Unit

‘Wrapping Machine Type 2:

Inputs: 2, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 0.

Inputs: 6 m, 1 Unit

Outputs: 1 Unit

‘Warehouse Placer:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 1.

Inputs: 1 Unit

Outputs: 1 Unit

Sack Replenisher:

Inputs: 1, Outputs: 3, Next Input Time: 1 min, Process Time 1 min / 1
min / 1 min, Required Humans: 0.

Inputs: 450 Units

Outputs: 150 Units / 150 Units / 150 Units

Palette Replenisher:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 0.

Inputs: 15 Units

Outputs: 15 Units

Film Replenisher:

Inputs: 1, Outputs: 3, Next Input Time: 10 min, Process Time 10 min /
10 min / 10 min, Required Humans: 1.

Inputs: 4840 m

Outputs: 2000 m / 2000 m / 840 m

Corn Production Line Specifications

Carriers Initial / Max Capacities

Machines Specifications

Cargo : 80000 / 80000 Kg
Transport Line 0 : 0/ 10000 Kg
Transport Line 1 : 0/ 12000 Kg
Transport Line 2 : 0/ 12000 Kg
Transport Line 3 : 0/ 12000 Kg
Transport Line 4 : 0/ 80 Units

Transport Line 5 : 0/ 80 Units

Cranes:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 1.

Inputs: 3000 Kg

Outputs: 3000 Kg

Splitting Machine:

Inputs: 1, Outputs: 3, Next Input Time: 1 min, Process Time 1 min /1
min / 1 min, Required Humans: 0.

Inputs: 6000 Kg

Outputs: 2000 Kg / 2000 Kg / 2000 Kg

Filling Sack Machine (1,2,3):
Inputs: 2, Outputs: 1, Next Input Time: 2 min, Process Time 2 min,
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Transport Line 6 : 0/ 80 Units
Transport Line 7 : 0/ 3 Units
Transport Line 8 : 0/ 3 Units
Transport Line 9 : 0/ 3 Units

Sack Warehouse : 10000 / 80000 Units
Palette Warehouse (1,2,3) : 1000 / 1000 Units
Sack Feeding Line : 500 / 500 Units
Final Product : 0/ 8 Units

Stored Final Products 1 : 0/ 400 Units
Stored Final Products 2 : 0/ 350 Units
Film Type 1 : 2000 / 2000 m

Film Type 2 : 840/ 840 m

Film Warehouse: 20000 / 20000 m

Back Up Line : 0/ 3 Units

Required Humans: 1.
Inputs: 40 Units, 1600 Kg
Outputs: 40 Units

Palette Loader (1,2,3):

Inputs: 2, Outputs: 1, Next Input Time: 2 min, Process Time 2 min,
Required Humans: 0.

Inputs: 1 Unit, 40 Units

Outputs: 1 Unit

‘Wrapping Machine Type 1:

Inputs: 2, Outputs: 1, Next Input Time: 3 min, Process Time 3 min,
Required Humans: 0.

Inputs: 17 m, 1 Unit

Outputs: 1 Unit

‘Wrapping Machine Type 2:

Inputs: 2, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 0.

Inputs: 6 m, 1 Unit

Outputs: 1 Unit

‘Warehouse Placer:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 1.

Inputs: 1 Unit

Outputs: 1 Unit

Sack Replenisher:

Inputs: 1, Outputs: 3, Next Input Time: 1 min, Process Time 1 min /1
min / 1 min, Required Humans: 0.

Inputs: 450 Units

Outputs: 150 m /150 m / 150 m

Palette Replenisher:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 0.

Inputs: 15 Units

Outputs: 15 Units

Film Replenisher:

Inputs: 1, Outputs: 3, Next Input Time: 10 min, Process Time 10 min /
10 min / 10 min, Required Humans: 1.

Inputs: 4840 m

Outputs: 2000 m / 2000 m / 840 m

Rice Production Line Specifications

Carriers Initial / Max Capacities

Machines Specifications

Cargo : 75000 / 75000 Kg
Transport Line 0 : 0/ 10000 Kg
Transport Line 1: 0/ 12000 Kg
Transport Line 2 : 0/ 12000 Kg
Transport Line 3 : 0/ 12000 Kg
Transport Line 4 : 0/ 80 Units
Transport Line 5 : 0/ 80 Units
Transport Line 6 : 0/ 80 Units

Transport Line 7 : 0/ 3 Units

Cranes:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 1.

Inputs: 3000 Kg

Outputs: 3000 Kg

Splitting Machine:

Inputs: 1, Outputs: 3, Next Input Time: 1 min, Process Time 1 min / 1
min / 1 min, Required Humans: 0.

Inputs: 6000 Kg

Outputs: 2000 Kg / 2000 Kg / 2000 Kg

Filling Sack Machine (1,2,3):

Inputs: 2, Outputs: 1, Next Input Time: 2 min, Process Time 2 min,
Required Humans: 1.

Inputs: 64 Units, 1600 Kg

Outputs: 64 Units
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Transport Line 8 : 0/ 3 Units
Transport Line 9 : 0/ 3 Units

Sack Warehouse : 25000 / 80000 Units
Palette Warehouse (1,2,3) : 1000 / 1000 Units
Sack Feeding Line : 500 / 500 Units
Final Product : 0/ 8 Units

Stored Final Products 1 : 0/ 400 Units
Stored Final Products 2 : 0/ 350 Units
Film Type 1 : 2000 / 2000 m

Film Type 2 : 840/ 840 m

Film Warehouse: 20000 / 20000 m

Back Up Line : 0/ 3 Units

Palette Loader (1,2,3):

Inputs: 2, Outputs: 1, Next Input Time: 3 min, Process Time 3 min,
Required Humans: 0.

Inputs: 1 Unit, 64 Units

Outputs: 1 Unit

Wrapping Machine Type 1:

Inputs: 2, Outputs: 1, Next Input Time: 3 min, Process Time 3 min,
Required Humans: 0.

Inputs: 17 m, 1 Unit

Outputs: 1 Unit

Wrapping Machine Type 2:

Inputs: 2, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 0.

Inputs: 6 m, 1 Unit

Outputs: 1 Unit

Warehouse Placer:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 1.

Inputs: 1 Unit

Outputs: 1 Unit

Sack Replenisher:

Inputs: 1, Outputs: 3, Next Input Time: 1 min, Process Time 1 min /1
min / 1 min, Required Humans: 0.

Inputs: 450 Units

Outputs: 150 Units / 150 Units / 150 Units

Palette Replenisher:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 0.

Inputs: 15 Units

Outputs: 15 Units

Film Replenisher:

Inputs: 1, Outputs: 3, Next Input Time: 10 min, Process Time 10 min /
10 min / 10 min, Required Humans: 1.

Inputs: 4840 m

Outputs: 2000 m / 2000 m / 840 m

Rye Production Line Specifications

Carriers Initial / Max Capacities

Machines Specifications

Cargo : 195000 / 195000 Kg
Transport Line 0 : 0/ 10000 Kg
Transport Line 1 : 0/ 12000 Kg
Transport Line 2 : 0/ 12000 Kg
Transport Line 3 : 0/ 12000 Kg
Transport Line 4 : 0/ 80 Units
Transport Line 5 : 0/ 80 Units
Transport Line 6 : 0/ 80 Units
Transport Line 7 : 0/ 3 Units
Transport Line 8 : 0/ 3 Units

Transport Line 9 : 0/ 3 Units

Cranes:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 1.

Inputs: 3000 Kg

Outputs: 3000 Kg

Splitting Machine:

Inputs: 1, Outputs: 3, Next Input Time: 1 min, Process Time 1 min /1
min / 1 min, Required Humans: 0.

Inputs: 6000 Kg

Outputs: 2000 Kg / 2000 Kg / 2000 Kg

Filling Sack Machine (1,2,3):

Inputs: 2, Outputs: 1, Next Input Time: 3 min, Process Time 3 min,
Required Humans: 1.

Inputs: 64 Units, 1600 Kg

Outputs: 64 Units

Palette Loader (1,2,3):

Inputs: 2, Outputs: 1, Next Input Time: 3 min, Process Time 3 min,
Required Humans: 0.

Inputs: 1 Unit, 64 Units

130



INNOVET

Business Simulator Users Manual

Sack Warehouse : 25000 / 80000 Units
Palette Warehouse (1,2,3) : 1000 / 1000 Units
Sack Feeding Line : 500 / 500 Units

Final Product : 0 / 8 Units

Stored Final Products 1 : 0/ 400 Units
Stored Final Products 2 : 0/ 350 Units

Film Type 1 : 2000 / 2000 m

Film Type 2 : 840/ 840 m

Film Warehouse: 20000 / 20000 m

Back Up Line : 0/ 3 Units

Outputs: 1 Unit

‘Wrapping Machine Type 1:

Inputs: 2, Outputs: 1, Next Input Time: 3 min, Process Time 3 min,
Required Humans: 0.

Inputs: 17 m, 1 Unit

Outputs: 1 Unit

‘Wrapping Machine Type 2:

Inputs: 2, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 0.

Inputs: 6 m, 1 Unit

Outputs: 1 Unit

‘Warehouse Placer:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 1.

Inputs: 1 Unit

Outputs: 1 Unit

Sack Replenisher:

Inputs: 1, Outputs: 3, Next Input Time: 1 min, Process Time 1 min / 1
min / 1 min, Required Humans: 0.

Inputs: 450 Units

Outputs: 150 Units / 150 Units / 150 Units

Palette Replenisher:

Inputs: 1, Outputs: 1, Next Input Time: 1 min, Process Time 1 min,
Required Humans: 0.

Inputs: 15 Units

Outputs: 15 Units

Film Replenisher:

Inputs: 1, Outputs: 2, Next Input Time: 10 min, Process Time 10 min /
10 min, Required Humans: 1.

Inputs: 2840 m

Outputs: 2000 m / 840 m

The Design that should be implemented consists of 4 independent designs one for
each unloading process. They are presented in the following 4 figures,.
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Design of corn unloading process
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Design of rice unloading process
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Design of rye unloading process

1488-Dalerre
(I [}

33/33

1512-Full Palette R

1523-Film Type 1
o
2000/2000

rapping Machi

1476-Full Sack R

1501-Palette Warehouse 2

0/3

1489-Palete

967/1000

35/35

1477-Full Sack R Palette Loadz:

1502-Palette Warehouse 3
Talette:

WSMrBackUER Line 2

1513-Full Palette R
0/3

1540-Stored Final Product Rye

1532-Final Product R
I

0/8 07400

rapping Machine Type 1§

0/3

1490-Palette

964/1000

35/33

1478-Full Sack R Palette Loader 3 R
o |

1525-Film Type 2

1533-Final Product R 1541-Stored Final Product Rye

apping Mad?ine Type 2 0/8 07250

135



INNOVET Business Simulator Users Manual

After saving the above Design in a Version go to Simulation Mode, create a new Simulator and
implement tha Machine Schedule that is presented in the following Table:

Machines Schedule

Show entries Search: I
Machine ~ 4 | From To Actions
Crane 1.C 01-11-2018 08:45:00 01-11-2018 08:55:00
Crane 1.C 01-11-2018 09:02:00 01-11-2018 09:04:00
Crane 1R 01-11-2018 10:45:00 01-11-2018 10:53:00
Crane 1R 01-11-2018 11:12:00 01-11-2018 11:17:00
Crane 1R 01-11-2018 11:43:00 01-11-2018 11:49:00
Crane 1R 01-11-2018 12:13:00 01-11-2018 12:19:00
Crane 1R 01-11-2018 12:37:00 01-11-2018 12:44:00
Crane 1.Ri 01-11-2018 09:30:00 01-11-2018 09:37:00
Crane 1.Ri 01-11-2018 09:51:00 01-11-2018 09:56:00
Crane 1.W 01-11-2018 08:00:00 01-11-2018 08:09:00
Crane 2.C 01-11-2018 08:45:00 01-11-2018 08:55:00
Crane 2.C 01-11-2018 09:02:00 01-11-2018 09:04:00
Crane 2R 01-11-2018 10:45:00 01-11-2018 10:53:00
Crane 2.R 01-11-2018 11:12:00 01-11-2018 11:17:00
Crane 2R 01-11-2018 11:43:00 01-11-2018 11:49:00
Crane 2R 01-11-2018 12:13:00 01-11-2018 12:19:00
Crane 2R 01-11-2018 12:37:00 01-11-2018 12:44:00
Crane 2.Ri 01-11-2018 09:30:00 01-11-2018 09:37:00
Crane 2.Ri 01-11-2018 09:51:00 01-11-2018 09:56:00
Crane 2.W 01-11-2018 08:00:00 01-11-2018 08:09:00
Filling Sacks 1.C 01-11-2018 08:48:00 01-11-2018 08:52:00
Filling Sacks 1.C 01-11-2018 08:56:00 01-11-2018 09:01:00
Filling Sacks 1.C 01-11-2018 09:06:00 01-11-2018 09:08:00
Filling Sacks 1.C 01-11-2018 09:10:00 01-11-2018 09:13:00
Filling Sacks 1.R 01-11-2018 10:47:00 01-11-2018 13:01:00
Filling Sacks 1.Ri 01-11-2018 09:32:00 01-11-2018 09:38:00
Filling Sacks 1.Ri 01-11-2018 09:40:00 01-11-2018 09:45:00
Filling Sacks 1.Ri 01-11-2018 09:47:00 01-11-2018 09:54:00 Mo
Filling Sacks 1.Ri 01-11-2018 09:57:00 01-11-2018 10:03:00
Filling Sacks 1.Ri 01-11-2018 10:05:00 01-11-2018 10:12:00

—l
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Filling Sacks 1.W 01-11-2018 08:03:00 01-11-2018 08:21:00
Filling Sacks 2. 01-11-2018 08:48:00 01-11-2018 08:52:00
Filling Sacks 2.C 01-11-2018 08:56:00 01-11-2018 09:01:00 Mod

Filling Sacks 2.C 01-11-2018 09:06:00 01-11-2018 09:08:00

Filling Sacks 2.C 01-11-2018 09:10:00 01-11-2018 09:13:00

Filling Sacks 2.R 01-11-2018 10:47:00 01-11-2018 13:01:00

Filling Sacks 2.Ri 01-11-2018 09:32:00 01-11-2018 09:38:00

Filling Sacks 2.Ri 01-11-2018 09:40:00 01-11-2018 09:45:00

Filling Sacks 2.Ri 01-11-2018 09:47:00 01-11-2018 09:54:00

Filling Sacks 2.Ri 01-11-2018 09:57:00 01-11-2018 10:03:00

Filling Sacks 2.Ri 01-11-2018 10:05:00 01-11-2018 10:12:00

Filling Sacks 2.W 01-11-2018 08:03:00 01-11-2018 08:21:00

Filling Sacks 3.C 01-11-2018 08:48:00 01-11-2018 08:52:00

Filling Sacks 3.C 01-11-2018 08:56:00 01-11-2018 09:01:00

Filling Sacks 3.C 01-11-2018 09:06:00 01-11-2018 09:09:00

Filling Sacks 3.C 01-11-2018 09:10:00 01-11-2018 09:12:00

Filling Sacks 3.R 01-11-2018 10:47:00 01-11-2018 13:01:00

Filling Sacks 3.Ri 01-11-2018 09:32:00 01-11-2018 09:38:00

Filling Sacks 3.Ri 01-11-2018 09:40:00 01-11-2018 09:45:00
Filling Sacks 3.Ri 01-11-2018 09:47:00 01-11-2018 09:54:00
Filling Sacks 3.Ri 01-11-2018 09:57:00 01-11-2018 10:03:00

Filling Sacks 3.Ri 01-11-2018 10:05:00 01-11-2018 10:12:00

Filling Sacks 3.W 01-11-2018 08:03:00 01-11-2018 08:21:00

Machine_Splitter C 01-11-2018 08:46:00 01-11-2018 08:57:00

Machine_splitter C 01-11-2018 09:02:00 01-11-2018 09:04:00

Machine_Splitter R 01-11-2018 10:46:00 01-11-2018 10:53:00

Machine_Splitter R 01-11-2018 11:12:00 01-11-2018 11:19:00

Machine_Splitter R 01-11-2018 11:43:00 01-11-2018 11:49:00

Machine_Splitter R 01-11-2018 12:13:00 01-11-2018 12:20:00

Machine_Splitter R 01-11-2018 12:38:00 01-11-2018 12:45:00

Machine_Splitter Ri 01-11-2018 09:31:00 01-11-2018 09:56:00

Machine_Splitter W 01-11-2018 08:01:00 01-11-2018 08:10:00
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Palette Loader 1.C 01-11-2018 08:45:00 01-11-2018 09:02:00

Palette Loader 1.C 01-11-2018 09:04:00 01-11-2018 09:06:00

Palette Loader 1.C 01-11-2018 09:08:00 01-11-2018 09:16:00

Palette Loader 1.R 01-11-2018 10:50:00 01-11-2018 13:04:00

Palette Loader 1.Ri 01-11-2018 09:34:00 01-11-2018 10:18:00

Palette Loader 1.W 01-11-2018 08:04:00 01-11-2018 08:23:00

Palette Loader 2.C 01-11-2018 08:48:00 01-11-2018 09:02:00

Palette Loader 2.C 01-11-2018 09:04:00 01-11-2018 09:06:00

Palette Loader 2.C 01-11-2018 09:08:00 01-11-2018 09:16:00

Palette Loader 2.R 01-11-2018 10:50:00 01-11-2018 13:04:00
Palette Loader 2.Ri 01-11-2018 09:34:00 01-11-2018 10:18:00
Palette Loader 2.W 01-11-2018 08:04:00 01-11-2018 08:23:00 Del
Palette Loader 3.C 01-11-2018 08:48:00 01-11-2018 09:15:00
Palette Loader 3.R 01-11-2018 10:50:00 01-11-2018 13:04:00

Palette Loader 3.Ri 01-11-2018 09:34:00 01-11-2018 10:18:00

Palette Loader 3.W 01-11-2018 08:04:00 01-11-2018 08:23:00

Palette Replenisher 1.R 01-11-2018 12:28:00 01-11-2018 12:29:00

Palette Replenisher 2.R 01-11-2018 12:28:00 01-11-2018 12:29:00

Palette Replenisher 3.R 01-11-2018 12:28:00 01-11-2018 12:29:00

Sack Replenisher R 01-11-2018 09:00:00 01-11-2018 09:03:00

Sack Replenisher R 01-11-2018 11:08:00 01-11-2018 11:11:00

Sack Replenisher R 01-11-2018 11:33:00 01-11-2018 11:37:00

Sack Replenisher R 01-11-2018 12:00:00 01-11-2018 12:03:00

Sack Replenisher R 01-11-2018 12:21:00 01-11-2018 12:24:00

Sack Replenisher R 01-11-2018 12:38:00 01-11-2018 12:41:00

Sack Replenisher Ri 01-11-2018 09:44:00 01-11-2018 09:46:00

Sack Replenisher Ri 01-11-2018 10:00:00 01-11-2018 10:02:00

Warehouse Placer C1 01-11-2018 08:51:00 01-11-2018 09:30:00

Warehouse Placer C2 01-11-2018 08:51:00 01-11-2018 09:20:00

Warehouse Placer R1 01-11-2018 10:56:00 01-11-2018 13:08:00

Warehouse Placer R2 01-11-2018 10:54:00 01-11-2018 13:07:00

Warehouse Placer Ri1 01-11-2018 09:38:00 01-11-2018 10:23:00
Warehouse Placer Ri2 01-11-2018 09:38:00 01-11-2018 10:23:00 Modify || Delete
Warehouse Placer W1 01-11-2018 08:00:00 01-11-2018 08:25:00 Del
Warehouse Placer W2 01-11-2018 08:00:00 01-11-2018 08:25:00
Wrapping Machine Type 1 C1 01-11-2018 08:45:00 01-11-2018 09:30:00
Wrapping Machine Type 1 C2 01-11-2018 08:45:00 01-11-2018 09:30:00
Wrapping Machine Type 1 R1 01-11-2018 10:53:00 01-11-2018 13:07:00 Madify || Delete

Showing 1 to 100 of 109 entries Previous 2 Next
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Machines Schedule

Show entries

Machine -

Wrapping Machine Type 1 Ri1
Wrapping Machine Type 1 Ri2
Wrapping Machine Type 1 W1
Wrapping Machine Type 1 W2
Wrapping Machine Type 1 W2
Wrapping Machine Type 2 C
Wrapping Machine Type 2R
Wrapping Machine Type 2 Ri

Wrapping Machine Type 2 W

From

01-11-2018 09:34:00
01-11-2018 09:34:00
01-11-2018 08:05:00
01-11-2018 08:05:00
01-11-2018 08:05:00
01-11-2018 08:45:00
01-11-2018 10:53:00
01-11-2018 09:34:00

01-11-2018 08:05:00

Search: I

To

01-11-2018 10:23:00
01-11-2018 09:34:00
01-11-2018 08:25:00
01-11-2018 08:25:00
01-11-2018 08:25:00
01-11-2018 09:20:00
01-11-2018 13:07:00
01-11-2018 10:20:00

01-11-2018 08:25:00

Actions

Showing 101 to 109 of 109 entries

Create also the Human Schedule that is shown in the following figure

Add Human Schedule Line

Previous

Persons Work Start Hours Date From Date To
& | 08:00:00 ] Y | & | 01-11-2018 & | 01-11-2018
7
6
5| — I —_——— -
ne - . .
3
5 - R . I . -
4 —
N —_ R
. T T T T T T T T T T
08:00 08:30 09:00 09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30
Human Schedule
show|10 v |entries
Persons -~ 4 Work Start Hours From To
7 08:00:00 8 01-11-2018 01-11-2018

MNext

OK

Actions

Add

Search: I

Actions

Modify || Delete

Showing 1 to 1 of 1 entries

Previous

MNext

OK
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Run the Simulator and save the results by pressing the Save Run button. Then go to
Results Mode and review some of the available results presenting functions:

Wheat

£0.000
45.000
40,000
25,000
20.000
25,000
20,000
15,000
10,000
5,000
1]
03 AM 0830 OB AM 08:30 10AM 1030 11 AM 11330 12PM 1230 01PM 0130 02 PM

1 I I I I 1 I 1 I I I I I
02 AM 02:30 00 AM 08:30 10AM 1030 11 AM 11:30 12PM 12:30 01PM 01:230 02 PM

20.000
70.0:00
50,000
50,000
40,000
20.000
20,000
10.0:00

o
02 AM 0830 0BAM 09:30 10AM 1030 11AM 11:30 12PM 12:30 01PM 01:30 02 PM

1 1 1 1 1 1 1 I I I 1 1 I
02AM 0830 CPAM 0930 10AM 1030 11AM 11:30 12PM 1230 01PM 01230 02 PM
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70000
20,000
50,000
40,000
30,000
20,000
10.0:00

o
o2 AM D230 0BAM 0230 10AM 130 1AM 11:30 12PM 12:30 01 PM 01:30 02 PM

1] 1 1 1 1 1 1 1 1 1 1 1 I
02 AM D230 0BAM D830 10AM 130 11AM 1130 12PM 1230 01PM 0130 02 PM

120,000
160,000
140,000
120.0:00
100000
20,000
50,000
40.0:00
20.0:00

o
o2 AM D230 OBAM 0230 10AM 10:20 11AM 11:30 12PM 12:30 01 PM 01:20 02 PM

LR gy

1] 1 1 1 I 1 1 I I 1 1 1 1
0z AM D230 OBAM D230 10AM 10220 11AM 11:30 12PM 1230 01PM 0130 02 PM
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Stored Final Product Wheat

LInit(s)
24
22 -
20
12 —
16 -
14 -
12 -
10 -
S_
E_
4
2_
D_
02 AM 08:30 DBAM 02230 10AM 120 11AM 11:30 12PM 1230 01 PM 01:230 02 PM

1] 1 I I I I I I I I I I 1l
02 AM 08:30 OB AM 09:30 10AM 130 1AM 11:30 12PM 12:30 01 PM 01:30 02 PM

_ Stored Final Product Corn
Unit(s)
18 5

16
14
12 o
10—
2 |
E_
4_
2_
D_
02 AM 0830 OB AM 08:30 10AM 130 1AM 1130 12PM 1230 01PM 01:3F 02 PM

1 1 1 1 1 1 1 1 1 [ 1 1 n
03 AM 0830 O0AM 09:30 10AM 1030 1AM 11:30 12PM 1230 01 PM 01:30 02 PM
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_ Stored Final Product Rice
Unit(s)

254
30+
25 -
20+
15 4
10—
5
o T

T T T
02 AM 0830 0P AM 09:30 10AM 1030 11 AM 1130 12PM 12230 01 PM 01:30 02 PM

1] I I 1 I 1 I 1 I 1 I I I
02 AM 0830 0P AM 08:30 10AM 10:30 11 AM 11:30 12PM 12:30 01 PM 01:230 02 PM

_ Stored Final Product Rye
Unit(s)

100
oo -
80
70 |
a0 -
50
40 |
30 -
20 -
104

O T T T T T
D2 AM 02:30 0OAM 09:30 10AM 10:20 11AM 1:30 12PM 1230 01PM 01:30 02 PM

e 1T

1 1 1 1 1 1 I I 1 1 1 I 1
02 AM D230 OBAM D830 10AM 1020 11AM 1130 12PM 1230 01PM 0130 02 PM
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The amounts of products at the simulation time starting point:

Date & Time: 01-11-2018 08:00:00

Show entries

Product =

Back Up R Line 2

Com

Film Type 1

Film Type 2

Filrn Warehouse

Final Product C

Final Product R

Final Product Ri

Final Product W

Full Palette C

Full Palette R

Full Palette Ri

Full Palette W

Full ack C

Full 5ack R

Full ack Ri

Full Sack W

Palette

Palette Warehouse 1
Palette Warehouse 2
Palette Warehouse 3
Rice

Rye

Sack C

Sack R

Sack Ri

Sack W

Stored Anal Product Com
Stored Fnal Product Rice
Stored Fnal Product Rye
Stored Anal Product Wheat
Wheat

| copy || Excet || esv || poF || Print |

Showing 1 to 32 of 32 entries

Search: I
Amount Linit

0 Unitfs)
80000 | Kg
16000 | m
3360 | m
76385 | m

0 Unit{s)

0 Unit{s)

0 Unit{s)

0 Unitfs)

0 Unit{s)

0 Unit{s)

0 Unit{s)

0 Unitfs)

0 Unit{s)

0 unit(s)

0 unit{s)

0 Unitfs)

420 | Units)

3944 Units)

3944 Units)

3936 | Unit{s)
75000 | Kg
195000 | Kg

11500 | unit{s)

26500 | unit(s)
26500 | unit(s)

16500 | unit(s)
0 Unit{s)
0 Unitfs)
0 Unit{s)
0 Unit{s)

44000 | Kg

Previous ‘ 1 Mext
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The amounts of products at the simulation time ending point:

Date & Time: 01-11-2018 14:01:00

Show entries

Product

Back Up R Line 2

Com

Film Type 1

Film Type 2

Filrn Warehouse

Final Produce C

Final Product R

Final Product Ri

Final Product W

Full Palette C

Full Palette R

Full Palette Ri

Full Palette W

Full Sack C

Full 5ack R

Full 5ack Ri

Full Sack W

Palette

Palette Warehouse 1
Palette Warehouse 2
Palette Warehouse 3
Rice

Rye

Sack C

Sack R

Sack Ri

Sack W

Stored Anal Product Corn
Stored Anal Product Rice
Stored Ainal Product Rye
Stored Anal Product Wheat
Wheat

Showing 1 to 32 of 32 entries

| copy || Excel || csv || POF || print |

Search: I
Amount Lnit

0 Unit(s)
22400 | Kg
14521 m
2784 | m
76338 | m

0 Unit{s)

0 Unit{s)

0 Unit{s)

0 Unit(s)

0 Unit{s)

0 Unit{s)

0 Unit{s)

0 Unit(s)

0 Unit{s)

192 unit(s)

0 unit{s)

0 Unit(s)

237 | Unit{s)

3928 | Units)

3929 | Units)

3921 | Unitfs)
5400 | Kg
8400  Kg

9760 | units)

18046 | unitis)

23746 | unit(s)

15420 | unitfs)

18 | Unitjs)

36  Units)

105 | Unitjs)

24 | Units)
6800 | Kg

Previous | 1 | MNext

145



