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Introduction

When to apply Simulation?

Simulation is applied when processes are:
» Complex
» Dynamic
» Uncertain / Stochastic

LT
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And gives decision support when:
» Real systems don't exist
» Real changes and testing has high impact
» Discussions start
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What are the advantages of Simulation?

In order to:
— Provide insights in processes & investments
— Improve utilization and capacity
— Improve customer satisfaction
— Reduce risks
— Save money
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Introduction

What is the purpose of the Warehouse Wizard?

» Fast modeling of a warehouse layout
» Easy way to create a simple real life model
» No simulation experience necessary
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Explanation of the Wizard

Overview(1)

The Warehouse Wizard consists of the following 5 pages:

» Welcome page
Infrastructure
Transporters
Products
Orders

v

v

v
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Explanation of the Wizard

Overview(2)

In general:
Every page contains default values
This Demo version has limitations for user inputs

These limitations will be displayed when the user moves the
mouse curser over an input field

By pressing the Start / Next — Button the next Wizard page
will be displayed

By pressing the Back — Button the user can go backwards to
previous pages and change values there again

By pressing the Finish — Button on the last Wizard page the
model will be created
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Explanation of the Wizard

Welcome page

Warehouse Wizard

ENTERPRISE
D //NAMICS®

\Warehouse Suite Demo Wizard

Use the Enterprise Dynamics Warehouse Suite Demo Wizard
fo see possibilities of simulation software within a warehouse environment.

Apply the software fo model, test and control your warehouse.

www.EnterpriseDynamics.com

Cancel < Back Start

Press the Start Button to go to the next page
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Explanation of the Wizard

Infrastructure(1)

Warehouse Wizard

Infrastructure

The infraztructure of your warehouse has to be implemented first:

itzchs Define the size of pour racks and how many locations
Length ]30 " meters fior praducts are in one rack.
“width 11—“ meters
Height ]5—‘ meters
Mumber of shelves ]5—‘
Mumber af columns ]m—‘
Aisles

Nurber of aish How many aisles [paths for your transporterz] are in the
HinEREkalses ]1 1] warehouze? Which width for the aizles do pou need?

Width of aisle 3 meters

Cancel < Back
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Explanation of the Wizard

Infrastructure(2)

The Layout of the warehouse is the first step.

In the upper part of this sheet the user defines the
dimensions and subdivisions of the racks.

Each rack will be described by the following parameters:
Length (in meters)

Width  (in meters)

Height (in meters)

Number of shelves

Number of columns
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Explanation of the Wizard

Infrastructure(3)

Rack:
Length
Width
Height
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Explanation of the Wizard

Infrastructure(4
Number of shelves ' \! |||| .||
Number of columns\ C\ n ]

Shelves

Column 1

Columns
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Explanation of the Wizard

Infrastructure(5)

In the lower part of this sheet the user will define the
number of racks and the aisles between the racks.

An aisle is a path where picking and placing will take place
between two racks.

The aisles will be described by the following parameters:
Number of aisles
Width of aisle (in meters)
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Explanation of the Wizard

Infrastructure(6)

Aisles:

For example, if you choose Number of aisles: 3 with a certain Width of aisle,
you will later, after finishing the Wizard, get a 2D top view Layout like below.

Width of aisle
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Explanation of the Wizard

Infrastructure(7)

Next to the Layout, the travel paths for picking and placing
will be created (see red lines).

Travel paths system:

Starting point / staging
/ area for transporters

» Starting point for the
transporters

» Travel paths in the
middle of an aisle

» Moving around the
racks

‘ | ‘ | ‘
3 3
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Explanation of the Wizard

Transporters(1)

Warehouse Wizard

Transporters

I thiz demo you can choose between
three ransporter types:

e t--‘

Forklift Truck Transporter Cart

Transporter specification

Inbound transporterz] Outbound transporter(z]  Flexible transporter(z] DifferentarEpoiters

Tiansportertvpe (ol Tuck =] |Cat =] o R

proceszes. The
fexible ransporters

2 msec 05 m/sec 05 misec  can work in both
processes.
1.5 o 1 o 1 Speed, load and
unload time are set to
Unload time q min 25 it 25 mir default values, you
B B
1 5

Speed

Load time

can change them in
the model.

The nurmber of
tranzporters iz limited to
15 in this demao.

5 The number of products

per transporter may
differ. here in the demo
they are fixed to the

Look at the warking times and tranzporter type.
breaks of the transporters: *iark schedule

Cancel I < Back

MHumber of
tranzporters

Mumber of products
per transparker
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Explanation of the Wizard

Transporters(2)
The defining of the transporters is the second step.
There are transporter teams to define for the 3 different
possibilities:
Inbound transporters

Inbound means all transporting activities bringing and storing goods in
the warehouse (racks)

Outbound transporters

Outbound means all transporting activities taking goods out of the
warehouse

Flexible transporters
These transporters can do both, inbound and outbound activities
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Explanation of the Wizard

Transporters(3)

For each (Inbound, Outbound or Flexible) transporter a
transporter type can be selected in the related Combo Box

Transporter type — [Forklitt Truck |
--Mone--

Tranzporter
Cart

At the moment there are 3 different transporter types
available:

Forklift Truck

Transporter @L &
¢ ©

Ca rt Forklift Truck. Trangporter Cart
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Explanation of the Wizard

Transporters(4)

Transporter types:

Each transporter type has some specific parameters like
Speed, Load Time and Unload time

These parameters are predefined with (in this Demo-
Version) not changeable values

For each transporter type and each group like Inbound,
Outbound or Flexible, the user can define the Number of
transporters and the number of products a transporter can
carry (Number of products per transporter)
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Transporters(5)
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By pressing the Button Work schedule a window appears.
For all groups and types the following settings can be

changed:

Start and End time
for working

Start and End time
for Break / Lunch

‘whork schedule for ransporters

whorking time
Inbound transporter(s] Outbound transporter(s]  Flexible transporter(s]
Starttime [N~ [ I = T

tral

Endfime  [1g00 -] 1600+

working times as well.

Break time

Inbound transporterfz] Outbound transporter(z]  Flexible tranzporter(z]

Starttime  [12.00 -] [12.00 =] [1z00

youl
warehouse? Adjust them

Endtime 1300 | EEIC [zon +|

Cance

The working time for
inboLn
hzporters may I;Iiffer, fill in

new values by uzing the
; drop down list. The flexible
J 16:00 _:_J transporters can oth

:J ‘When are the break times
for the transporters i

ac
and outbound process.

Work Schedule

d and outbound

Iters in r

cording to the inbound

| (118
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Explanation of the Wizard

Products(1)

Warehouse Wizard

Products

The products in your warehouse can be divided in product twpes. In this dema there iz a masimum of 10 product types. Itis
however pozsible to have every single part nurmber in the simulation model.

Product tppes

Mumber of product tppes ]3 LJ Inbound % JDutbound ZJ Chooze the number of different
1 60 e product types _that can be used
to model your inbound and
2 20 25 outbound processes in the
3 20 25 warehousze.

Product type 1 iz the fast mover
in the warehouse. It will alvways
be placed in the area nearest to
the docks. In the model this area
has been made visible with the
color pellow.

B0 % inbound of product type 1

Check Sum tellz pou that BO % of the
inbound orders are caused by
product type 1.

Cancel < Back




e ——
JNTROL ENTERPRISE
D\//NAMICS®

Explanation of the Wizard

Products(2)

The defining of the products is the third step.

Different types of products can be defined in that page.
For the Demo-Version there is a limitation of 10 different
products.

The Number of product types can be changed in the
Combo Box

According to the number the user has chosen the different
product types can be seen in the table next to it.
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Explanation of the Wizard |
Products(3)
Product Table
Number of different products — e Toueana ]

40 a0

Default percentage rate for each product
type, that indicates how often a certain
product type has to be dealt with for
Inbound and Outbound transport.

10 15
10 10
10 10
5 10
5

gl LT [ M om0 [ B N PR T
Ln |im [om jomon
Ln |[im jomjon

Percentage rates can be changed.
The user has to make sure that the Check Sum
sum of all percentages for Inbound or

Outbound has to be 100 %.

The Button Check Sum helps the user to
calculate the sum of all values in the
Inbound and Outbound column




Explanation of the Wizard

Orders(1)

Warehouse Wizard

Orders

Order contral
Start time

End time

Releazing time

Murnber of arders
per day

Mumber of products
per order

Inbound

]3—“ haurs
]15—“ haurs

Outbound

]3—‘ hours
]15—‘ hours

ED ~ | min 10 - | min
Finimum b aximum Minimum b airnum
|100 |250 [1000 |2000
1 Jn n o

Cancel

Diefine the number of inbound and outbound orders per day, the arrival time and the releasing method of the orders ta finish
the zettings of your warehouze model.

Adjust the start and end time
of the arrival of inbound and
outbound orders. This is
independent of the wark,
zchedules of the transporters,

For Example: Every B0 min an
inbound onder iz released.

Set the minimurm and maximunm
number of inbound and
outbound orders per day.

Implement the minimurm and
narimum number of
products per order.

< Back

ENTERPRISE
D\/NAMICS
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Explanation of the Wizard

Orders(2)
The defining of the orders is the last step.

The first part defines the start and end time for Inbound
and Outbound when orders come in and are accepted
(These times are independent from the working times of
the transporters).

The releasing time defines the period of time in which
orders are collected and freed. After this period of time the
transporters work on this released bundle of orders.
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Explanation of the Wizard

Picking / Placing Strategy(1)

Process:
Orders come in
Orders are collected and put in bundles during the releasing time
Bundles are collected according to aisle numbers
(if possible every order in a bundle should have the same aisle number)
The bundles are given to workers (after releasing time has passed!)

The workers start working on their bundle
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Explanation of the Wizard
Picking / Placing Strategy(2)
Transport path priority Starting point / staging
) area for transporters
» The transport paths have their /
own priorities with increasing | E——
values by a growing distance to PathPriority:1
the Starting point (Path Priority | [
1 means highest Priority!) ‘ otb Ot iee )
daul riifoul ILy.L
» Workers start working on their _
bundle of orders beginning with PathPriority:3 :

the path with highest priority. T
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Results e

After pressing the Button Finish the user gets the
following results from the Warehouse Wizard:

» Layout of a warehouse in 2D and 3D
» Runnable simulation model
» Utilization Graph of the transporters
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Layout in 2D and 3D (1)

r
I‘. L
A asition (9,35, 7.30, &, IWaw . it : oll 0,
r i Positi 9,35, 7.30, 6,43 W, 135,50 Pitch 57,50 Roll 0.00
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Results

Layout in 2D and 3D (2)

2D top view of warehouse with racks and transport paths
3D animation with surrounding warehouse building

Mouse Controls for 2D and 3D windows:
Press and hold left Mouse Button lets you move around
Press and hold left and right Mouse Button lets you zoom

Mouse Control for 3D window only:
Press and hold right Mouse Button lets you change the point of view
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Runnable simulation model

By using the Run Control window you can start the simulation model

Press Start Button to
run simulation model

Run Control
-bll I| ||| .“SIideEDntrnl

Oh,0m,0s

Use Slide Control to change
the speed of the simulation run

The clock displays the actual time

Remember:

|

The simulation starts at 00:00, but the
first activity will take place when the
workers start (e.g. 08:00 AM)
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Results

Utilization Graph of the transporters

With the utilization graph you can see the activities of your workers
during the day

| £ 7 Model View .+ Model View
+100%; F1005%
0 90%—

% o | ;
e B - pepaning 80@ B - preparing
- — : 0% .
e = p!ac!ng ez = plac!ng

B - picking . B - picking
A0%—— = . B0%—— B, y
a0l = = Franspurtlng anz_l — = _;Tnspm Ing
0% = e 0% =
- 2051
105+ 105+
Inbound  Outbound  Flexible Inbound  Outbound  Flesible

w at start during simulation run



Restart Warehouse Wizard
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If you want to change or modify your settings you can start
the Warehouse Wizard again.

Warehouse Suite |

Infrastructure
Transporters
Products
Crders

v v v

Warehouse Wizard

Create model h

Choose Warehouse Wizard in
the menu Warehouse Suite to
change your current settings.
The Warehouse Wizard will

pop-up again.




