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Changes in the Arena interface
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The main interface of Arena. On the right side of the screen (big blank box) is
where you will build your simulation models. To build a model you need to drag and
drop the processes from the Project Bar on the left side of the screen.
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This is the Project Bar. It is located on the left side of your screen.
<—— Compared to previous versions of Arena, the Project Bar now
follows a more logical grouping based on what you wish to do.

: For more detailed explanations of Arena
interface, click “Arena Help” on the top right and
then click “Tour of the Arena user interface”.
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Let’s build our first simulation!
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The story and the model
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Creating the four products

To create the four products we drag and drop the
Create module from the Discrete Processing
Tab in the Project Bar.

A Arena Training & Evaluation Mode (Student) - Commercial Use Prohibited - X
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v Name [Entity Type [Type Value [Units Entities per Arival [Max Arivals | First Creation | Comment
Deaisions 1 Create  Product  Random (Expo) 8  Minutes 1 Infinite
Grouping 2 Create Product  Random (Expo) 30 Minutes Infinite 0.0
Input Output 3 Create Product  Random (Expo) 10 Minutes 1 Infinite 0.0
‘Animation I )
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Statistics
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Creating the four products (2)

To assign the values for each product we double
click on the Create module that we just dragged
and dropped and we put the corresponding

Part A values there.
EXP(8)
Create ? X
MName: Entity Type:
Part B |Create F’rnductﬁf v| ‘ Product A v
EXP(SO) I;Z::BetweenArrwals Valia. e
Random (Expo) Minutes e
Part C [1 : | [ Infinite : |[00 : |
EXP(10) |Comment: |
Cancel Help
Part D
ixp(zo)
Do not forget to change the Units from Hours to
Minutes !!
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Assigning Attributes (1)

To assign the attributes for each product we

double click on the Assign Attribute module that

we just dragged and dropped and we put the
Part A corresponding values there.
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Assigning Attributes (2)

For each Product, three attributes will be added : Arrival Time,
Inspection Time and Refurbishment Time.

Assign Attribute 7 oy

MName:

Assign Product AAttributes ]

Attribute Assignments:

Active Entity, Refurbishment Time, |, | TRIA (3,4.5 Add.

Active Entity, Inspection Time, , , TRIA {(1,2,3)

Active Entity, Arrival Time, | | THOWW Edit

=<End of list=
Delete

Comment:
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Assigning Attributes (3)

Assign Attribute ? X
Attribute Assignments ? X

Name:

Assign Py Type:

Aftribute As | Active Entity v

Active Enti Add.
Active Enti P

Active Enti I

Edit_
<End of lig Attribute Name: Row: Column: E

| Arrival Time ~ ‘ ‘ ‘ | ‘ :Delete

New Value:

To add these attributes, click the e \
Add... button on the right and then cen | [ ] |

put the values as shown in the

ictures. e
pictures T

Attribute Assi Active Entity b

Active Enmi \dd.

Active Entity,

Help

Attribute Assignments ? X

<End of list>|  Attribute Name: Row: Column: _‘m'"
| Inspection Time v || | | | elete
New Value:
Assign Attrib & « Comment. | | TRIA(123) |
Attribute Assignments ? X |:
A Cancel Help
Assign Prod Type: Help
Attribute Assi Active Entity b
i i \dd._
Active Entity, F
Active Entity, _d\t
<End of list>| Attribute Name: Row: Column: s
| Refurbishment Time ~ | ‘ | | ‘ elete
New Value:
[TRIA@45) |

Comment:

[ |

Cancel Help L

Help

Brunel University London Systems Modelling and Simulation 11




Product Preparation

At this stage, we need to drag and drop a Process
module for each product from the Discrete

Processing tab.

s Arena Training & Evaluation Mode (Student) - Commercial Use Prohibited - X
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Release

Part D Product D Prep fone .

" TRIA(6,7.9) <
p(20) 0 v Name [Type Action Prioity | Resources [Delay Type | Units Allocation Minimum [ Value [Maximum Report Statistics | Comment
Dedisions 1 Product A Standard Seize Delay Release  Medum(2) | Trows | Trangular  Minutes Value Added 5 70
Grouping B Product 8 Standard  Seize Delay Release  Medium(2) | frows Tranguiar  Minutes  Value Added 3 50
Input Output 3 ductC Standard  Seize Delay Release  Medium(2)  frows Tnangular  Minutes  Value Added 3 59

Animation

Material Handling
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Statistics
Reports
5 Navigate =}
No objects selected. (3491, 1194)

& O Typeheretosearch © [ ¢ " a c % G . é.) @A & C 2C ~E 7 W) e 26/:)39?29022 %)

12

Brunel University London Systems Modelling and Simulation




Product Preparation (2)

We double click on the Process module
and we put the corresponding name on
the Name Tab. Then in the Action tab we

choose “Seize Delay Release’. A
g S T Resources panel will show, on which we
— I e need to specify the Resource.
[“|Report Statistics
‘C mmmmm it:
1 Cancel Help | - -
= o )
To specify the Resource, we click T :
Add... and we put the Resource T Ol —

name (Prep A for Product A, Prep B =

Tri. i
f P d t B t Minim Cancel Help
or Product B etc.). = ! = -
Report Statistics
Commen it
oK Cancel Help
25 |Ue@y TypE  [UnNs [AnuCanun IR |V e | e | reeport statist
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Inspection

Product A Prep Inspection Times
TRIA(5,7,10) Prod A: TRIA(1,2,3)

Prod B: TRIA(2,3,4)

Prod C: WEIB(2.5, 3.5)

p—— - To add the Inspection part, we
drag and drop a Process module
to our model.

Part A
EXP(8)

Product B Prep

Part B
a —  TRIA(3,5,10)

EXP(30) Inspection

Part C Product C Prep
—» TRIA(3,5,9
EXP(10) ( )
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Part D Product D Prep
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—
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Assign
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e Pdudte —— Sl
Go to Label !
—
Create = Product D
Plodn T PredudD et
Label
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Process
~
< >
Release
v Name Type Action Priority Resources [Delay Type  |Units Allocation Winimum | Value [Maximum [Expression Report Statistics [ Comment
Decisions T Product A Process  Standard Seize Delay Release  Medum(2) 1rows | Triangular Winutes  Value Added & 7 0 1
Grouping 2 Product 8 Process  Standard Seize Delay Release  Medium(2) 1rows | Trianguiar Winutes  Value Added 3 & 0 i
Input Output 3 Product € Process  Standard Seize Delay Release  Medium(2) 1rows | Trianguiar Winutes  Value Added 3 & g i
LoATEE 4 Product D Process  Standard Seize Delay Release Medium(2} 1 rows | Trangular Minutes Value Added 3 7 g 7]
3 1
Basic Process
Statistics
Reports
MNavigate E=
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Inspection (2)

To configure the Inspection process, we
~meme 11 double click it and then we put the values.

We choose again “Seize Delay Release in

Edit...

the Action Tab.

Delay Type: Units: Allocation:

Expression ~ | Minutes ~ | Value Added ~
Expression i

| Inspection Tim ~

| Name: Type:

Inspection Process ~ | |Standard ~
= E. Logic
Action: Priority:
Seize ) -
Resources ? X
Resou

We follow the same steps as before and we Tii’lm :
add a resource like in the picture on the |
right.

Expres Cancel Help

Inspection Time ~
Report Statistics
Commen t:

oK Cancel Help
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Inspection Outcome (1)

To create the Inspection Outcome, we drag

and drop a Decide module from the Decde r X

Decisions Tab in the Project Bar. d |~|::n;wm| V\Tﬂfmm V
Add...

We define the name and t the type of s .

Decision will be N-way by Chance. Then we Dat

click the Add... button and we put 30 and N

55.
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Inspection Outcome (2)

It can be seen that the percentages are
shown for each decision and also there is
an Else output on the module. As our
percentages add up to 85%, there is still

Inspection 15% left. This 15% is represented through
IEE the Else output. The 30% will be connected
YoEe . to the Refurbishing process, the 55% will

be connected to the Dismantling process
and the Else (15%) will be connected to the
Recycling process.
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Inspection Outcome (2)

It can be seen that the percentages are
shown for each decision and also there is
an Else output on the module. As our
percentages add up to 85%, there is still

Inspection 15% left. This 15% is represented through
IEE the Else output. The 30% will be connected
YoEe . to the Refurbishing process, the 55% will

be connected to the Dismantling process
and the Else (15%) will be connected to the
Recycling process.
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Refurbishment and Dismantling processes (1)

Refurbish r'nent_
Process

Inspection Inspection
E— - -
Process Outcome

A Els=

Dismantling _
process |

L

As it can be seen, we added two Process modules, one for
Refurbishment and one for Dismantling. Pay close attention that each

process is connected to the Inspection Outcome to its corresponding
percentage.
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Refurbishment and Dismantling processes (2)

Process ? X

The Refurbishment process is set up as in the
picture. As a Resource we add

e = “‘RefTechnician” as it shows in the picture on
T . the left. Pay attention to the Units, it should be
Minutes!!
The Dismantling process is set up as in the === Alotwer ]
picture. As a Resource we add e -
“DisTechnician’ as it shows in the picture on
the left. Pay attention to the Units, it should be 2~ = T
Minutes!! = e I
\
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Recycling process (1)

— Cheeme T Firstly, we will add a Record module from
the Input Output tab in the Project Bar.
E— We do that in order to record how many

Thoiess products have gone for Recycling. This

Record module will be connected with the
Else output of the Inspection Output.

Record

Recycling "
Statistic Definition ? %
Type:
We put as name “Record Recycled ” and then =~ Tmeimers -

Type NOTE: Records the difference between the current simulation time

we need to deflne the StatIStIC. We CIle the and the time-stamped value stored in Attribute Name for the Tally Name

specified

“Add...” button and we fill the tabs as seen in i name

. . | Arrival Time v | [ |Record into Set
the right picture. —
| Record Recycled v|

Cancel Help
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Recycling process (2)

Record Sendto
Recycled Recycling

We put as name “Send fto
Recycling’ and then we tick the
“Record Entity Statistics” box.

The recycling process IS
completed.

Brunel University London Systems Modelling and Simulation

Next to the Record module
we add a Dispose module

from the Discrete Processing
tab.

Dispose 7 >

MName:
Send to Recycling p

Record Entity Statistics

Comment:
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Refurbishment process (continuation)

For the Refurbishment process, we

— ... follow the same steps as we did in the
TRt st dee . Recycling process. We add a Record
| "~ module and then a Dispose module.
& Their configurations can be seen in

Guicome % the following pictures.
[=

Record module Dispose module

Record ? X ecord 7 X

Dispose ? x
Name: Statistic Definition ? X
Record Refurbished | Type: Name:
Statistic Definitions: Time Interval - | Send to Market] “
]‘"N’ SuraiiiineNBuNHec I efinbeste:] Add... Type NOTE: Records the difference between the current simulation time
nd ot s and the time-stamped value stored in Attribute Name for the Tally Name
Edit... ELe=s Record Entity Statistics
— Attribute Name:
clete -
|Arriva\ Time ~ ‘ [IRecord into Sat Comment:
Tally Name: - |
. | Record Refurbished ~ ‘
Commen it:
Cancel Help )
lbesoa
Cancel Help 1 un | uancel || reip |
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Dismantling process (continuation) (1)

For the Dismantling process, we need to follow a different path than we did
with Recycling and Refurbishment. This happens because we need to
dismantle the products and some of them will be sent for Recycling and some
for Remanufacturing. As a next step, we need to add a Separate module from
Grouping tab in the Project bar.

Inspection
Outcome

ST

e —

Dismantling
process

0
Components -

Components e Duplicate Original b

# of Duplicates:

We will name the Separate module e
“Components’. In Type, we will choose
“Duplicate Original’ and we will fill the
rest as seen in the picture on the right.
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Dismantling process (continuation) (2)

After the Separate module, we add a Decide module.

Inspection
Outcome

Elze

0
Dismantling Recovered .
process e Components =

Falze

Decide ? x

Type:

o | 2-way by Chance -

We will name the Decide module
“Recovered Components”. In Type, & <]
we will choose “2-way by Chance” and
we will put 40% in the Percent True

tab. B o
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Dismantling process (continuation) (3)

The False output (60% chance) will be connected to the Record Recycled
module.
0

Dismantling 0 Recovered 1w

— — onents
process G Original Components
v "|

(  Ouwleme

Record Send to
Recycled Recycling

Then we will add a Record module and a Dispose module as we did in
Recycling and Refurbishment.

0
. . Record
Dismantling 0 Recovered 1. Send to
process Components riginal Compaenents Cien:ggﬁzn?s hemanufacturing 0

Record Send to
Recycled Recycling
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Dismantling process (continuation) (4)

The Record Recovered Components module will be connected to the True

output of the Recover Components (40% chance). The configuration is as
follows.

Record ? X RECOFD ‘ -
Statistic Definition ? X
MName:
Record Recovered Components Type: |
Statistic Definitions: Time Interval ™
Time Interval, Arrival Time, Mo, Record Recovered Componet Add._ Type NOTE: Records the difference between the current simulation time
cc and the time-stamped value stored in Attribute Mame for the Tally Name fo
- . — specified
Edit... np o]
Attribute Mame:
Delete | Arrival Time v ‘ [[JRecord into Set 0
» Tally Name: F—
| Record Recovered Component: v‘
Commen t:
. - _ 5 Cancel Help .
Cancel Help I Uk | wancel | nep |
Dispose ? >
The Dispose module will Name:

. . . [S=nd to Remanufacturing -
be configured as it is i

. . [«“] Record Entity Statistics
shown in the picture on Commnt.
the right. | r
Cancel Help
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Whole simulation and run

The whole simulation can be seen in the picture. To run this simulation, we go
to the Run tab and we choose Settings. From there, we can set the run
parameters. Then, we click the Go button (play button), and the simulation is

executed.

A Arena Training & Evaluation Mode (Student) - Commercial Use Prohibited
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Attributes focess
. Inspection Inspection
— —————— [ Process — Outcome ‘E
-
Assign
Network Create Product __,  proguct ¢~ oduct C e
Attributes
= X Dismantling o 1 R . pad Send to
ssign — - - "
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Link Attributes N — . e
— ! 41
1
——
Transporter
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