DIGIFOF

IIIIIIIIIIIIIIIIIIIIIIIII

Business Process Modeling and Reengineering

Module 2
Arena tutorial

Prof. Fabiana Pirola
Prof. Giuditta Pezzotta

UNIVERSITA
DEGLI STUDI
DI BERGAMO

;;f‘.‘-m mm
AL
Y

www.digifof.org



What is Arena?
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J Downlosd a Free Trial

Arena Simulation Software A..mf‘:':.'::.'

SCROLL DOWN TO LEARN MORE
V

What Arena Does How It Works

S Proce§§ Simulation Discrete Event Simulation

Few busines C alghtfo d. C es In Discrete event simulation describes

one ared of your sir nct of mique, specific events in time. These flexible,

ways not anticipal simulation activity-based models can be effectively used to sinulate
software s an effectlv / b almost an ss. For 30 years, Arena has been the
implications of business decision before they are put into world’s leading discrete event simulation software,

practice,

Arena

World’s Leading Discrete Event

Simulation Software for 30 Years! . .
https://www.arenasimulation.com/

® Arena is utilized by a majority of Fortune 100 companies.

* Arena is taught in more global universities than any other discrete event
simulator.

* More than 25,000 students graduate yearly with Arena training.
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Arena workspace

P pry

B e T

- [Modell]

- AN

B3 file Edt View Tooks Arange Obiect Run Window Helo

DIGIFOF

DIGITAL DESIGN SKILLS FOR
FACTORIES OF TME FUTURE

-:Xl

Toolbars

Dzl B SR —R - @O P  ~ 8 32 Bx PHUM I K=

NSO 2OLCA JYyP AL B = =yEv=vEBy 0y ©F SglelE s AN
Propect Bar x
< Basic Process

B & &

Create Dispose Process

7 D C] Cresie ! Frocess .;‘i Disposz 1

Decide Batch Separate

Assign Record Attribute

Entity Quece Resource

2 a8

Vanabie Schedule Set

Model Window
spreadsheet view

(o) Reports
== Lo =
For Help, press F1
A . ’

www.digifof.org



Toolbars

DIGIFOF

DIGITAL DESIGN SKILLS FOR
FACTORIES OF TME FUTURE

File
management View
SF2-IC22C IVERY YRR TPk VY [ AN Y e e LA

et Animation

colours...

www.digifof.org 4



Project bar
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Project Bar &3
<> Basic Process
> Advanced Process
Delay Dropoff Hold Match
Pickup ReadWrite Release Remove
Seize Search Signal Store
Unstore Adjust Advanced  Expression
Variable Set
Failure File StateSet Statistic
Storage
> Advanced Transfer
> Flow Process
! Reports
" Mavigate =

>
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Flowchart module:

The flowchart view is a canvas to
draw the process flow of entities
using modules from the project bar.
|t can also have the animation and
other drawing elements

Data module:

The spreadsheet view displays the
properties of selected module in the
flowchart view or the project bar.

GGGGGGGGGGGGGGGGGGGGG
TTTTTTTTTTTTTTTTTTTT



Some Arena modules

Create:
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Entities enter the simulation here.
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Create
E ntity Tppe:

» | Entity 1 -
Time Eetween Armvalz
Type: W alue: [ mits:
[Handnm (E ®pi] v] 1 Haurs -
Entitiez per &rrival; b aw Arrivals: Firzt Creation:
1 [nfiFite 0.0

k. ][ Cancel ][ Help

Dispose:
Entities are removed from the simulation here



Some Arena modules
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( Process |i|£—hr
T Type:
8| Process1 - | Standard - |
Process: Logic
1 Frosess 1 An activity, usually performed by one or more 1| cton:

resources and requiring some time to complete |Delay v’

Seize Delay ‘

Seize Delay Releaze
Delay Release

Seize Delay Release: the arriving entity seizes some number of units
of a resource, then is delayed for a time, and then releases the

Delay Type: Uitz Allozation:
resource Triangular - | | Hours - | |"-.-"a|ue &dded -
Delay: the arriving entity is simply delayed for some time and no - .
resource is required =
o | Report Statistics
Seize Delay: seizes the resource and then is delayed, but does not | Co] o e |

release the resource

Delay Release: assuming that the resource is seized previously, the
entity is delayed and then the resource is released
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Some Arena modules

r

Decide
Name:
Decide 1
LT -100): Ll
Percent True [0-100) 24l By Coneiion
50 v % N-way by Chance
N-way by Condition

‘.. Decide:
A branch in entity flow. Only one
branch is taken.

[ DK ][ Cancel H Help I
_—_—

e ) L2 fieom]
Name:
Assign: sl =
Change the value of some parameter —T—
ﬂ Assign 1 } (during the simulation), such as the entity’s —
type or model variable
ok || Cancel || Hep |
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Some Arena modules
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Entity - Bagic Process
I Entity Type | Initial Picture Helding Cost / Hour | Initial WA Cost | Initial NVA Cost | Initial Waiting Cost | Initial Tran Cost | Initial Other Cost | Report Statistics
"e— 1M Entity 1 Picture.Report 0.0 0.0 0.0 0.0 0.0 0.0 [+
Eﬂtlt_‘r" Double-click here to add a new row.
-
Entity/Resource:
a

Shows the tables through which it is possible to
modify resources properties

Rezource - Basic Process
Name Type Capacity | Busy / Hour | ldle / Hour | Per Use | StateSet Name | Failures | Report Statistics
1 ¢ | Resource 1 Fixed Capacity -l 0.0 0. 0.0 0rows f[v
Resource :
Double-click herfged=s e 1=

Based on Schedule
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For further information
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un  Window | Help

£ ||.£ Arena Help i]z:g| M B Il M om | @

- K2 What's This? [.,i e | W ok b e B
Release Motes

] Arena Smart Files

1 Basic Process Panel
2 Advanced Process Panel
3 Advanced Transfer Panel

4 Flow Process Panel

Arena Preduct Manuals » Getting Started with Arena

Varnables Guide
OptQuest for Arena User's Guide

Activation k
About Arena...

Packaging Template User's Guide

Contact Center Template User's Guide
Template Developer's Guide [ X

N——
< —
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Example
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* Model a machining process
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Common problems - Resources working in parallel
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= Define each resource (machine1, machine2)

= Group the resources into a set (set machines)

Membe
Resource Nam
1 Machine 1 e
<
pd Machine 2
N ame: Type: 12! - B Fess Double-click here to add a n
il T S—
Turning | [standard T e !
1 p Set machines Resource 2rows |;

Double-click here to add a new row

= |n the process assign a «set».

Set

www.digifof.org 12



Example
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 Simulation of a production process:

 Assembly: usual duration 1,2 hours, max 1,5 hours, min 0,5 hours. Performed by assemblers
« Test: usual duration 0,5 hours, max 1 hours, min 0,2 hours. . Performed by tester

* Final preparation: usual duration 15 min, max 18 min, min 10 min. Performed by assemblers
* Resources:

2 assemblers working from 8.00 to 12.00 and from 13.00 to 17.00

1 tester working from 9.00 to 13.00 and from 14.00 to 18.00

Demand:

Random every 45 minutes 1 arrival

In the 95% of cases the assembled product passes the test. In it does not pass the test, a new test
is done. The probability to pass this new test is 50%. If the assembled product does not pass the
second test is it discarded.
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Common problems - different processing time
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Model the machining process of two pieces A and B.

Both of them have to move through the «turning» activity but the time they spend in
the process is different

Entity type A: turning process (1h, 2h, 3h)
Entity type B: turning process (0.5 h, 1h, 1.5h)
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Common problems - different processing time
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* «Assign module» is used to —— — .
set an attribute that defines - |
the process duration for each e Pk e
type of entity fr23 | e

Cancel Help

* The activity duration inside the

process module is defined as
the name of the attribute ]
previously defined ]
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Common problems- Different sequence of activities for different

type of entities DIGIFOF
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* This is how the process works in case both entity type A and B follow the same
process

* In case entity type A and B follow different sequence of activities the «process»
module must be substituted by «station» module

- ‘ Milling ] . Turning . - END

www.digifof.org 16



How to use the «station» module DIGIFOF
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* Define all the possible «stations» of the model (milling, turning, end)
* Add «processes» or «dispose» modules after «stations» modules

* Assign the attributes to entity A and B (turning time, SegA, SeqgB). For the
sequence, assign an attribute name called «Entity.Sequence»

Name;

www.digifof.org 17



How to use the «station» module DIGIFOF
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Define the sequence of activities for each single entity type in the data module «sequence» (Advance
transfer template)

‘!.—lﬂ-'-. [
) ! = - -
| _ |Name |Steps |Station Name Step Name|Next Step Assignments|
1 ¥ [SegA 3 rows 1 Imilling 0 rows
SeqB Irows |2 I(ummg ] 0 rows
(3 |END 0 rows

Use the «route» modules to guide the entity process. Set «destination type» «by sequence».

Route 7 *
Mamne:

| Rioute 1 v
Route Time: Units:

| 0 ~ | | Hours ~

Destination Type:

By Sequence ~
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How to use the «station» module
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« The model works as following:

Erfity ot A \p - A b Mg roress by
2 , o o - Roige 2
- L
| Tuning L Roue 3

END
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