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M Course Objectives

1. Review the basic features of ProModel and
MedModel

2. Provide demonstrations of how to use
ProModel / MedModel

3. Show model examples

4. Answer Attendees’ questions (as time allows)
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M Agenda

Sections

1. How to use ProModel / MedModel

2. Locations, Entities, Arrivals & Processing
3. Resources & how to use them

4. Path Networks

5. User-Defined Expressions
6. Qutput Viewer

7. Scenarios

8. Wrap Up
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1. How to Use PM / MM
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M About the PM / MM Interface

PM is essentially driven by tables with records
built directly by the User or built automatically in
the background as the User works.

R > A

ProModel — O X

3 W

sert

4

Analysis

View n 9

O

. @ 3 2 V [ simulation Opticns D ) Arrays ,90 Shift Assignments é ,;:l Find
m Simulate Scenarios D Macros I—,i.:l Arrival Cycles Eh Replace

ProModel’
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Layout Lo ations Entities Amivals Processing Resources  Path  Bac kg und Simulate Scenario Attributes Variables . External =
Only Networks  Gra ph Manager = Subroutines Files # Find Next
Mode Build Simulation Elements Miscellaneous Search
:
~

e A
Home Insert Analysis View Tools

@ Streams I I e m Minitab | |
i f‘ 60 Six Sigma

Table Functions
$ cost Distributio Viewer @9 SimRunner
Elements Statistics




M About the PM / MM Interface

- Go to a model element table by using either the

ribbon button or a keyboard shortcut.
293 » &

cations Entities Arrivals Processing Resources

Y.
/ Locations (Ctrl+Shift+L)

Locations are places in the model
where activities happen.

Example: Locations

B> A -

Hover over

Analysis \ig ools

ﬁ I—'lt}i—lnsert X
OAST »al

Layout Locations ntities Arrivals Processing Resources Path  Background
Only Metworks  Graphics

Mode Build

button to
learn shortcut

This includes such things as machines
where materials are processed,
shelves where inventory is held,
receiving docks at which materials
arrive, conveyors that transport items,
and so forth.

o Press F1 for more help

[Locatons < [ .

| lcon '| Marne Cap. Units DTs... Stats Rules... Motes...
Locl inf 1 None Time Series Oldest
Loc2 1 1 Mone Time Series Oldest
Loc3 1 1 Mone Time Series Oldest

ProModel’
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M File Ribbon — Getting Started

| = - I

Home Insert

Analysis View Tools

La},u:n.lt Luﬁrl:lclns En.\“c Arrivals Processing Resources  Path  Background
Only ~_ Networks  Graphics
Made TS Build

Select Info
from the
File menu

ProModeal’
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Simulate

[ simulation Options
m Simulate Scenarios

=

Scenario
Manager

Simulation

First Bankumod

QX 5
Macros
Affributes Variables —
E subroutines
Elements

- ProModel

L., shift Assignments
[ih] Arival Cycies

Miscellaneaus

= |
L=

External
Files

) Find
2he Replace
£, Find Next

Search



M General Information

1.
2. Define the default model

3.

A

5. Go to "File ... Save As”
name, & save the model!

Give the model a title

units

Define the graphics
ibrary

Hit “OK”

ProModeal’
Satker Dacisions—=Fastar

| Model Motes

| Browse

| Browse

Title: | Fantastic Dan's Barbershop
Graphic Library: | ESSEMTIALS.GLE
Model Instructions: |
Units
Time Distance
() Seconds (®) Feet
(®) Minutes () Meters
ICI Hours
ICI Days
[ ]use SharePaint
SErver:

Logic

Initialization Loagic...

Termination Logic...

Test Connec tion

Help

Note: Model will still work without a
Title but you MUST have a file name!
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B Adding Background Graphics
Home | et Anaysis

= Select "Background 2B 2 V&
Graphics”
= This opens the graphic L emsTT] |
. . . t £ 8 T F38
library with images that can | ¢ = .
P @i =4 -
be usgd as background L es- <
raphics MLRCTENI
g p WYL= Design Inbox
l g =g
“H™a 7
el L
\ e s 000

F'n:Ml:n:IE-I'



M Scaling a background

File

A 0

Home Insert

Analysis View Tools

Model Submodel Text

Merge

Box

Text

P e ' |

—————

I Place Marker

J

ProModel’
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el | Tiadl
—
Pictures Background
Graphic to Scale

NYA O OooG

Line Curve Triangle Rectangle FRounded — Owval

Pie Freeform
Rectangle

Shapes

Place Marker

1. Click on Background Graphic to

Distance (ft.)

# of Grid Units

Scale
2. Click on Place Marker

Units

3. Enter Distance and Number of Grid

10



mm Scaling the Grid

» From the View ribbon, pom .. . ... . =
C||Ck on the G”d - =u| [[/]erid [] Hidden Networks Z-: ZE: et q E:ﬁr::i’hii ;;;:55

checkbox then select Cettng odel [T Coordnates [JRoutingPaths | Oeine Views | Zoam Zoom o | Gid
. . Show Views Zoom Layout )
Grid Settings.

» You may adjust the size Slide to
of grid units if needed adjust Grid
and then select the unit size |
Scale button. it i

» Enter the distance or -
time per grid unit. S —— o pREEECE

» Distance / Grid Units = oo || <=

. . . Save as default grid settings
Distance per Grid Unit = —
ProModel’
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Enter the distance per grid unit.
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B Saved Model Views

- Saved layout views can be = =
. - == [ ] Grid [ ] Hidden Metworks :-: :gj
Created to help Wlth Screen Getting Model [ ] coordinates [ | Routing Paths

Define  Views
Started Instructions Views List =

navigation. sror e
- From the View ribbon, select

Define Views to Add to a list. -
- The Views List shows all Views = [ Q

\ring aa anty \:}::E %gﬂl_!:t'l Joom
Machini by - -
C re a te d . @cnining arsa oni Hemave
it Whole Layout Cirl+1
Move Up
Receiving area only  Cirl+2
M Diown i
Machining area only Cirl+3
Rename
Set View
View MName [] Show View
Whole Layout | [ cose |

ProModel’
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Poll #2

M Creating New Graphics

“ Home nsert Analysis View fools Fchs Options Window Help
D\ “;_::I \L‘ @C.‘\Users\dtucker\Documents\Training\Pmmodel Training Suite\PM Training\PM 2018 Basic Refresher\PM Refresher3Demos\_E’
Q*qu M"E @@ il f" CL2yTRPE CEFRTT RS QO S® i
Manager Runner Collaborator Amimator | Editor Editor . I = < . l ‘ t c . 1 i o ‘ Palhadl M- NIESM=RIFCSE _ JF D Save
Apps ap Delete
" ; // Clear
1.From the "Tools” menu, choose the “Graphics Editor”
ribbon button. @ Graphic Editor
File Edit Graphics Options Window Help
2.To create a new graphic select the blank box and use -
the custom tools to design the new graphic. e xiw;o'
elete
Select All

3.1f you have the graphic saved to the clipboard simply

Copy to Clipboard

NeioEE> /|2

select "Paste BMP” or “Paste WMF" e
4.To import a graphic click on the “edit” button in the S
top ribbon and select “Import Graphic..." to choose an |
image from your computer. Note: Graphic images MUST be in a model’s Graphic Library
ProModel’ file if you want to use them as Entities, Resources, & Locations.
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Run the Simulation

- To start the simulation P (oo =

o Click the Play button on the ribbon =
o Select Run in Simulation Options g

Output Path: | | Browse...
o Or use F10 key or (Fn + F10) keys |uww = |
Run Length Disable
(@) Time Only () weekly Time () Calendar Date [] Animation [+] Cost
|:|Warmup Period DArray Export |:|Time Seriet
) At Start
Warmup Tirme*
[Jrause [ |pisplay Model Notes
Run 40 hr |
- DTrace |:| Show Views Panel
*Time units default to hours unless otherwise
cnarifiad General
Clock Precision Adjust for Daylight Saving Time
OSecond OHour DGenerate Animation Script
0.001 L
(@ Minute O pay [ ]Commen Random Numbers

Skip Resource DTs if Off-shift

Output Reporting
[ JRecompile Mappings

(@) Standard (_)Batch Mean (O Periodic
Output viewer(s) to launch

Interval Length:
g Output Viewer

Number of Replications: | 1 | D Minitab

[ Run | | oK | Cancel Help

ProModel’ 1
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B Runtim

Animation Speed
(slider bar)

ProModel’
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e Control

= PM_Refresher_Demo_1.mod - [Baseline] - ProModel = O >
Simulation e e
@ Locations ‘:—‘\. O Views Panel h_& Create Plot > - 1 @l User Pause by Time IE'
[El One Location - ~ [2: Views List ™ Ll&r\. Plot Configuration: | User Pause by Date
Variables Arrays Zoom  Foom Play Pause Stop Animation Trace
to Fit B =
Infa View ' Sir ulate
) p— —
| < > | HR:05 MIN.06 [ ]
/ Play/Pause/Stop  Animation On/Off
Simulation Time
Locl 1 Loc2 Loc3

ITRUCK - @

u
Resource Colors: /

Normal = Idle
Green = Busy
Red = Unavailable

15



2. Locations, Entities, Arrivals &
Processing (L.E.A.P)
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- Ia5|c Modelmg Elements

her_Demo_1.mod - [Baseline] - ProMaodel

Simulation

Locations

Entity

A

Path Network Resources

IE_' - O E] views liks, Create Plot ’ - &4y User Pause by Time
[E One Location E Views List ~ |_|_5=¢\ Plot Configurations User Pause by Date
Variables Arrays om Play Pause Stop Animation
WView Sim
E Locations —
Locl —T

ProModel’
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Note: Arrivals are not visible here!

Processing may be shown or hidden.
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M Create Location (Process Steps)

- Select “Locations” from the gg°*
Home menu ribbon. D2 » &V &
= Click your chosen graphic
and click on the layout to N ——
" B o= =g ==
add the graphic to your LS
workspace. mjed LIS
- | o= |=
Tip: Remember to uncheck = el 2
the New box if editing an : o ;
existing Location record e mn= |®
ProModel’
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B | ocation Record & Parameters

Add the Location Name

lcon Mame Cap. Units
Locl inf 1
Loc2 1 & 1
Loc3 1 1
N
b

Set the Location Capacity (“inf” and

Location graphic “infinite” both work for unlimited capacity)

ProModel’
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M Create Entity

- Select "Entity” from your
Home menu ribbon.

. Left-click an Entity graphic to
add 1t to your model.

- Select the Entity’s Record to
adjust its parameters.

ProModel’

Better Decisions—Faster

o =[=ele

L HE|T|T ve e

& ®
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B Arrivals

« To Create an Arrival:

- Select "Arrivals” from your
Home menu ribbon.

- Use the “Tools” feature to
create the Arrival
automatically by left-clicking
on the chosen location.

ProModel’
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Tools X [RGli[ls

Entity:

Entity Red Circle

ALL
= Entity Red Circle

Locl 0000

%+

TRUCK
L

21



B Arrival Parameters

- In the Arrival Record manually adjust how the
entities enter your model.

ProModel’
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B Processing

- Processing defines the process flow for entities
from location to location, and to "Exit" (where
the entity leaves the system).

Build

ProModel’

Better Decisions—Faster
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B Processing

- Jo Create Processing:

- Select "Processing” from your Home menu ribbon.

- Use the "Tools” feature to create the process automatically by

left-clicking on your first location and then left-clicking again on
your second location (etc).

- Finish by clicking from

your last location to the —— §/
“Route to exit” button. —

View Routing

[ ]Snap lines to border
[ ]Show enly current entity routes <

ProModel’

Better Decisions—Faster
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B Process Record Information

- The "Process” window specifies what happens to an entity at a given location.

- You can specify a process time with a WAIT statement in the Operation logic
window.

- You can also create complex logic to execute processes at each location.

Entity... Location... Operation... Blk Output... Destination... Rule... Move Logic...
Entity_Red_Circle Locl Wait 10 min ~ Entity_Red_Circle Loc? FIRST 1 Maove With Truck Then A
Entity_Red_Circle Locz lwait 20 min
Entity_Red_Circle Loc3 ru5e worker for 30 min
W W

Tools Operation X | lLayout | Move Logic X -
LBy v @@ FE@dEveR| A28 e

1 Wait 10 min _ ~ 1 Move With Truck Then free .

Process AT Location:
ProModel’

Better Decisions—Faster
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I Process Routing Information

- The “Routing” window specifies how an entity moves from one location to another.

- When an entity moves between locations you can specify the amount of time it
takes for that transportation using Move logic.

- You can also create complex logic or assign resources to the movement.

Entity... Location... Operation... Blk Output... Destination... Rule... I Move Logic...
Entity_Red_Circle Locl Wait 10 min ~ Entity_Red_Circle Lac? FIRST 1 | Move With Truck Then .
Entity_Red_Circle Loc2 wait 20 min
Entity_Red_Circle Loc3 use worker for 30 min I

W
Tools Operation X * Layout Move Logic X
dBa@mseR ;2P L0 RN N I P NN )
1 Wait 10 min ~ 1 Move With Truck Then free
Process BETWEEN Locations:
- MOVE
ProModel’

Better Decisions—Faster




M Demo 1: Build a Model Live

Loc 1

TRUCK
e L

Loc 2

> 2017.02.22 Wed 08:47

Loc 3

ProModel’
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Poll #3
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Demo 2: Model with LEAP

PM Demo:
Automotive
Service " | l“
Center

I X ﬁ ﬁ

i

ProModel’ =|
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3. Resources &I
How to Use Them
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M Resources = TR a——

- Select “Resources” from the Home s J— T
menu ribbon. S
- Choose your graphic . -l
. . . i ¢
- |f the Resource is to remain in one spot (] Lo
(a static resource) then click the “Add” | | =
button to place it on the model layout =
| g
Layout P:Ii:on: H | i j
Resuurces X
Name Units DTs... Stats Specs... Search... Logic... Pts... Notes...
2 None By Unit, Time Serie No Network None 0 1
1 Mone By Unit, Time Serie Network_Truck, n_H None 2 1

ProModel’
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M Controlling Resources

= Sometimes a worker or a piece of equipment must be available
for a process to continue. There are several ways of requesting
resources.

= Additionally, the same resource is often required for multiple
steps of a process. ProModel has the functionality to precisely
control when we capture and release Resources:

o Use (in Logic)
o @Get (In Logic)
> Free (in Logic)

ProModel’

Better Decisions—Faster
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M Use Statement

The Use statement is a method to capture a Resource in the logic,
retain the resource for the defined process time, then release the

Resource. The Use statement works the same as Get, Wait, & Free.

Syntax: Use <Resource Name> For <duration><units>

:
Entity... Location... Cperation...

E_ntét_l,r:R.ed_Cl'r.cle | Loct | Wait 10 min ~
Entity_Red_Circle Loc? wait 20 min

Entity_Red_Circle Loc3 use worker for 30 min

W

Tools Operation X v
Famoc Y %6

1 use worker for 30 min 8

ProModel’
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M Get and Free Statements

If we need more precise control
over when we capture and
release Resources, we can use
the Get and Free statements.

- Get issues a request to capture
the Resource. Once the Get
statement is satisfied (the
Resource is captured), the Entity
will proceed to the next line of
logic.

ProModel’
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Free will immediately free the
listed Resource

For example:

Wait 1 min
Get Worker 1
Wait 1 min
Get Worker 2
Wait 3 min
Free ALL

33



B Move With

= |f a resource has not been freed it will automatically move to the next
location with the entity.

= To use a resource to move an entity to the next location (using the
resources speed) create a Move With statement in the routing logic.

= Syntax: Move With <Resource Name> Then Free (optional)

:
Blk Output... || Destination... || Rule... || Move Logic... |
Entity_Red_Circle Lac2 FIRST 1 Move With Truck Then free A

Layout | Move Logic X
daBveal Y 0

1 Move With Truck Then free ~

Note: Other Entity Move statements include:
ProModel’ Move On (a Path Network) & Move For (a set time)

Better Decisions—Faster
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Demo 3: Model with Multiple Resources

Group A

Imaging Products Inc.

Sales and Customer Service Operations

PM Demo:
Sales and
Customer
Service Call
Operations

Poll #4
ProModel’
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10 Minute Break

Webinar will resume
at XXX pm ET

.g? ProModel
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4. Path Networks
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M Path Networks

- Path Networks allow resources to move around the

model

- Give you the ability to define the course of travel for

Resources

- Selecting the header for: “Paths...” “Interfaces...” or “Nodes’
takes you to other edit tables for these required elements.

Path Networks X

Graphic...

Name

I

Type

T/5

Paths..

ra |l |

Interfaces..

Mapping..

Modes ’
2

Network_Truck

Passing

ProModel’
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Speed & Distance




M Path Network Terminology

- Nodes
- Path Segments
- Interfaces

Better Decisions—Faster I ——————————————————————————————————————————————————————————————————————————————————————————————————————
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M Nodes

-  Nodes are used as decision points and interface
points

- Create a node at each point the Resource might
need to make a decision or interface with a
location

Node Limit

ProModel’
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M Path Segments zm

| From To BT Distance
. Path segments are the lines of  wesion w51 50
travel between nodes mevies o s 500
= N
- Each segment can have its own = » es o
time or distance properties

defined, or Uni-directional or
Bi-directional settings

ProModel’

Better Decisions—Faster
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M Interfaces

. Interfaces define the T e
NDesign Design

relationship between a Node oy booton trves

and a location S S
- If a Resource is told to work at

. . >

a given location, the Resource

will travel to the node / T I

associated with that location  [f .y y =

Note: A location can have only one [ J r

interface. However, a single Node could : :

interface with more than one location. Interfaces show the relationship

@ between path nodes and locations.

FroModel —
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ll Dynamic Resources

Resources X

Icon Name Units| DTs... Stats Specs... Search... Logic... Pts...| Notes...
i Production_ Bob 2 None By Unit |Office Net None 0 1
Select the Path
Network name Nodes
u n d e r b S p e C S ” I f — - Path Metwork [DFﬁ::E_Net ~ };lme: N7 e Off shift: | (mone) w
Return Home If Idle Break: |(none) w

you want a
Resource to be

dynamic and move
between locations.

ProModel’
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Resource Search Entity Search
l:::l Closest Resource @ Longest Waiting
(®) Least Utilized {_) Closest Entity
() Longest Idle () Min Attribute
() First Available s
) Max Attribute
St
K Cancel

Motion

Speed (Empty): | 150

Speed (Full): | 150

Accelerate

Decelerate

Pick-up Time:

Deposit Time:

Help

fpm
fpm
fpss

fpss
Seconds

Seconds




" Demo 4: Model with Path Networks
Mattress Pad Factory Before

- B g
PM D . ==l ] ——— “7 (B - = .
emo: ai—— I ]
Plant ’ s &&&x g e | iC )
: : H o S & O
] m i | _Pllm </ O]
C 0 n S 0 I I d at I 0 n RECEIVING DEFT, e i ‘@l E %
d J & FIEER PHLOW &EPT.& O
— = L
an A= = i
u ] N : 1 0
Optimization | | , =
[1 L& aERHEI T ﬁ % hiki FINISH GOODS WAREHOUSE :
HHHHH TS
Quitsrr ‘| pLasTICS ’ | ' D“H 01l ) R
ﬂ Ny poooam
-l @ . ‘ "rxr’éﬁ%mrzwwmm 7
Bu It.l |ﬁﬂ [Per [Buits Cutii] 23 avinicn B [Rdotions B | Chi ] § |:
W " s st NONNON i 0
‘”‘. DU]LT]NG DPT. Uﬂﬁﬂﬂﬂ 0 % w0 MNIIIID_ =2 . . 0
I I@ﬂu o Sﬁmﬂént@m 1 “:Eﬁﬂiﬁ ||||‘|"|||L:|"|\ : : 0
I m =
IIII Wl <ece OO | s o[ 14 salB Jo C
D (00ooon O I IRIE AR AR E K ACAEECE AT A0 A s O]
fnnoaoa fnmoan: NN N H N
ftobm
EEET | OO ] .
\ MAINT SHOP MAINT _ BID: 1 Canrorter 15 |] E
e S TORAGE [:Eathewsm E E 0] cthor Eeds 3 W I:l FEATHER CRUSHER ]
H r.=1| = E mforters-Beds/H ﬂ FEATHER STORAGE [
m——" m i e 133 .
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5. User-Defined I
Expressions
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3 Variables

= Hold Real or Integer value

= Gather statistical information

* Perform calculations

= Provide more advanced logic control

= Display on-screen counters or system statistics

Icon ID Type | Initial value Stats H Notes...

ProModel’

Better Decisions—Faster

46



3 Variables

= Displaying on-screen counters or system statistics: Click in the
icon column. Then click on the Layout area.

Variables X

Vanables X

COIl D TIcon

ID

vCompleted

vCompleted

No |vReworked

No |[vReworked

00000000

ProModel’
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-Attnbutes

Used for identifying entities during processing
or for tracking certain statistics.

Not global—value is held by each entity
independently.

Initial value assigned to all entities as they enter
the system.

May be Real or Integer.

ProModel’
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e Attributes

= Access Attributes from the Home ribbon

Home Insert View
7 0 I7 [} Simulation Options 0 [ Amrays
f’;‘n @ 3 - D m Simulate Scenarios E Macros
Scenari Attributes | iriables

Layout Location t 5 Processin g Resources  Path  Background Simulate — B
Only MNetworks  Graphics Manager E subroutines

Mode Build Simulation Elements

- Attributes edit table

1D Type Classification Notes...

aReworked Integer Ent

ProModel’
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3 Macros < X

Elements

A Macro is an expression which can represent a number, a

distribution, text, or a section of code that might be used repetitively
throughout your model.

Macros can also be used as parameters in the Scenario Manager for
scenario analysis.

Select "Macros” from the Home ribbon under Elements.

Define the Macro (in the Macros table) and then enter the Macro in
Location Properties or logic, for example.

When you want to change a Macro value, do so in the Macros table

or, if it's a temporary change, you can modify it in the Scenario
Manager.

ProModel’
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50



M Macros

= Macro Name

« Text (or Logic) - Macro Options

| ID Text... Options
mBobUnits 1 Scenarii
mDesignCapacity Scenaris
ProModel’
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3 \Which Expression to Use?
Bxpression | Definion | UseWhen | News

Attribute Integer or * Entity characteristic determines  « Not Global; they are
Real action or route independent to each Entity
number * Needed along with a Variable to +« No Output Viewer Stats!

track items  Exist only during model run

Macro Number, Value is repeated multiple places Global to entire model
Distribution, in model * No Output Viewer Stats!

or Text * Needed for Scenario parameter  * Exist only during model run
* Want a single table to edit many < Value cannot be changed
expressions used in logic after model run begins!
Variable Integer or » Counting items  Global to entire model
Real * Needed to trigger action * Yes, Output Viewer Stats!
number « Value needs to change during « Can be displayed onscreen

model run

ProModel’
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" Demo 5: Model with User Defined Expressions

I T A T I I B i B
MM Demo:
Emergency ' I rre
Dept with =T
Scenarios
B v
24 hour Clock |
12:52
Poll #6
ProModel’
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6. Output Viewer
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-About the Output Viewer

A data file is generated every time a model runs
The OV links to that file allowing data mining

Use the OV to view different slices of data and examine
the process model in detail

Custom charts & tables can be built and saved so they
populate with new data after each run

TIP: Always determine some key process metrics early In
a model project so you can compare output results later
from different Scenarios

ProModel’
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M About the Output Viewer

]
m

@

ProModel’
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TR ITIDITE @

Info

Mew

Open

Save

Save As

Package

Print

Options

About

Exit

[

Options

Default Folders

Models: | C:Wsersirdossantos \Documents ProModelModels |

Graphics Library: | C:W=sersirdossantos \Documents \ProModel\Graphics |

Qutput Results:

dossantos\Documents \ProModel |

Auto-Save: | C:Wsersirdossantos \Documents ProModelModels |

Default File
Graphics Library: | C:'\Program Files (x88)\ProModel Curporaﬁnn‘lFmMndel‘l,lU.U‘l,Gr|

Auto-Save Interval
Confirm record deletion

minutes
III Recalculate path lengths when adjusted
Logic Windows

Color Font Consolas, 1@

Cancel Help

Browse

Browse

Browse

Browse

Browse




M Results — Default View

Average Time

In System (Min)  Operation (Min)
878.35 201.42
922.34 482,44

Scoreboard

Entity States - Baseline
. Total
q . Scenario . MName Exits
Baseline  Part 164.00
Baseline  Box 160.00
Part —|
Box
[ [ I I I I
Tt R R R B D R R
0 0 20 30 40 50 60 70O B0 90 100
Percent
Single Capacity Location 5tates - Baseline

B 2% Operation [ % Setup B % Idle [ % Waiting [ % Blocked B % Down
Lathe
Mill
Inspect
Box Maker
Azzemble

0 5 10 15 20 25 30 35 40 45 350 55 60 65 70 75 80 85 90

Percent

95

100

Part Conveyor —
Bin —
Box Conveyor —
Part Storage —
Box Storage —
Package —
Shipping Truck —

Finish Conveyor = W

Average Time In

Resource States - Baseline

Average

Cost M 3% In Use [ % Travel To Use [ % Travel To Park
0.00 < 3
0.00

Forklift

0 10 20 30 40 50 60 TO
Percent
Multiple Capacity Location States - Baseline

80 90 100

O % Part Occupied W % Empty [ % Full

5 10 15 20 25 30 35 40 45 50 55 60 65 VO 75 80 385 90 95 100

Percent

ProModel’
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M OV Chart Menu

- Summary — Tables & Column Charts

- Utilization — Locations & Resources

- State — Entities, Locations, & Resources
- Time Series — Data over the model run

I Il |
Charts Format Options

= in %%%Eﬂ e B © Ik Mg b BE i

Tables Cc:-lur'nn Location Resource Entity Location Location Resource Pie Time Histogram Endity Lﬂn:atl-::r Location Resource

| = Charts Single Can hAulii Can Charts = Plot Count L itilizadin o State Usage

[ Summary J[ Uilization J [ State J [ Time Series l
ProModel’
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B Create a Chart

« Click on a button to create a new char

ProModel’
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PIDF -
Chans‘ Export

e

Design Layout Format

~  Charts~

D B Es B B3

Tables Column Location Resource Entity Location Locatig

Summary Utilization

Single Cap Multi C

Output Viewer - [PM_Refresher_Demo_7_Scenarios]

Time

Histogram  Entity
Count Utilization  State Usage

Time Series

P b I g W B2 i

Location Location Resource

Filter <

Resource States X

CT Lathe thru Insp Hist % Rejects TP X Location Summary Table % | <&

Scenarios
[120ps
13 Mills 3 Ops 2 Inspect
[13 Mills 3 Ops

[]3 Mills

Baseline

[] Max Assets

A
7~ v

A

Operator.1
Operator.2
Operator
Forklift
Operator.3

aox

I M % inUse [ % Travel To Use [ % Travel To Park M % Idle M % Down

QOperator

Forklift

35 40 45 50 55 60 65
Percent

70

75

80

85

90

95

100




M Output Views—User-Defined

Minutes

18%

Histogram - vCycle Time Part at Lathe thru Inspection

‘ M Baseline = Mean: 672 (Baseline) ‘

15%

12%

9%

6%

3%

0%

1800 ]
1500
1200
900
600

300

0

o} 200 400 600 800 1000 1200 1400

Time Plot - vCycle Time Part at Lathe thru Inspection

/
A i,
_/ \_’__,___________..._...---—-"'r
—\ ———
_A'/, | I
e W

- -_—_____——-—'_/.-——.-/

0

10

15

20

Hours

25

30

35
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BlDemo 6: Model Results in Output Viewer

Location Summary
P H 7 P M ES S e n t I al S Name Scheduled Capaci Total ' Average Time Average Maximum  Current %
Time (Hr) pacity Entries {| Per Entry (Min) Contents | Contents Contents | Utilization
‘, Part Storage 36.00 999,990,0( 540.00 32244 80.61 195.00 190.00 0.01
Break Area 4
=] s @ e Bin 36.00 999,999.0(  316.00 635.84 93.02 188.00  187.00 0.01
Part storage ‘ . gg Part Conveyor 36.00 999,999,0( 350,00 27791 45.03 50,00 50.00 90.06
e o Box Conveyor 36.00 999,990,0( 210,00 437.58 4254 45.00 45.00 94.54
Box Storage 36.00 999,990,0( 42.00 654.44. 1273 28.00 27.00 0.00
. Shipping Truck 36.00 16.00 164.00 94.04 T.14 16.00 4.00 4462
§ § Package 36.00 4.00 164.00 2417 1.84 4.00 0.00 45.89
777777 E 2 Lathe 36.00 1.00 300,00 5.66 079 1.00 1.00 78.56
Mill 36.00 1.00 130.00 936 0.56 1.00 1.00 56.31
Finish Conveyor 36.00 999,9909,0( 58.00 1.03 0.03 1.00 0.00 015
Type2 Conveyor 36.00 999,990,0( 106.00 044 002 1.00 0.00 0.24
Inspect 36.00 1.00 76.00 734 0.26 1.00 0.00 25.84
*Key Output Results you should Always analyze include: Box Maker 3600 100 1500 12879 089 1.00 100 8044
. . . 7 Aszemble 36.00 1.00 165.00 12.87 0.98 1.00 1.00 98.35
» Throughput (i.e., Entity Exits)
° C I L d T b . H t d Resource Summary
ycle/Lead Time (process beginning to end)
Name Units Scheduled Work Time | Number Average Time Average Time a
° Work in ProceSS (Wl P) Time (Hr) (Min) Times Used Per Usage (Min) | Travel To Use (Min) Ltilization
——_____________‘_ - Operator 1.00 34.00 203290 700,00 272 0.1¢ 99.65
* Location & Resource Utilization Eorklift 1.00 26.00 261.54 164.00 1.26 0.2 12.11

ProModel’
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/. Scenarios
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B Macro as Scenario Parameter

- You can't run a scenario if you don't
have some element of your model
to experiment with.

- You can ONLY run Scenarios in PM
using Macros!

- Select the "Options” button located
at the far right corner of the Macro
table and select “Define.”

- Edit the Macro's scenario ==

parameters.
ProModer’

Better Decisions—Faster

-

Options FEaBYEHR| Y 20

> fnarl’o I Scenario Parameter > Define
Scenario | Resource Group None
Scenario | Delete record

Scenario | Insert Record

Scenario | Append Record

Scenario | Move

Scenario | Move To

Scenario | Index: 21

63



M Scenario Manager R (=3

m Simulation Options D

o P

Simulation

Scenario Manager allows you to adjust the “levels” of the
macros you defined for each run of the model.

Click the “Plus” button next to the baseline scenario to
Create a new scenario.

Choose a descriptive name for your scenario and edit the
macro values.

Note: It's best to change only one macro per scenario
initially. Later you can combine significant factors by
changing more than one macro as needed in additional
scenarios.

ProModel’
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m Simulation Options D

B Simulate Scenarios =

Simulation

- You can enable or disable each scenario for comparison
oy clicking on the checkbox under the Scenario title.

- Run the enabled Scenarios by clicking the Run Scenarios
outton

o P

# | Parameters Baseline 2 Bob 1 Design 2Bob2Design | 2Bob3 Design | 1Bob2Design | 1Bob3 Design | 3 Bob 3 Design | 9p
Simulate Scenario?

Run Scenarios | | 0K || Cancel |

ProModel’
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Bl Scenario Analysis - Tables

IR IE Table/Tools (RFilteriToolsH| Output Viewer - [PM_Refresher Demo_7_Scenarios] X
Charts Export Format Options & e
i BE5E BE S B © M i i 55 i
a O =0 mil_=
Tables Column  Location Resource  Entity Location Location Resource  Pie Time Histogram Entity Location Location Resource
*  Charts~ Single Cap Multi Cap Charts = Plot Count Utilization  State  Usage
Summary Utilization State Time Series
;- / ;- / ;- ;- ) P
’ Filter ‘_l ~ Scoreboard N}/ Completed TP X * Entity Summary Tahle X]/ WIP TP K}’ Resource States K}/ CT Lathe thru Insp Hist N} Rejects TP N} ap v
(| Scenarios VL Entity Summary ox
2 Ops Scenario Name TotaI'Exits Average Time In | Average Time In Average Time | Average TimeIn  Average Time
3 Mills 3 Ops 2 Inspect Quantity In Sy... | System (Min) Move Logic (Min) Waiting (Min) | Operation (Min) | Blocked (Min)
3 Mills 3 Ops 3 Mills 3 Ops 2 Inspect Part 477.00 208.00 447.89 404 0.22 268.97 174.67
3 M‘”_S 3 Mills 3 Ops Part 477.00 208.00 44790 404 0.21 268.97 174.67
Baseline
Max Assets ‘ 2 Ops Part 466.00 210.00 457.21 412 0.19 269.65 183.24
: ../' Max Assets Part 3%8.00 265.00 578.55 15.88 010 32006 24251
3 Mills Part 302.00 336.00 698.52 21.16 0.09 284.07 383.19
Items - v )
Baseline Part 164.00 430,00 878.35 19.53 0.09 20142 657.32
Part
[ Box
Columns »
Statistics A
Options ~

ProModel’
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M Scenario Analysis - Charts

- Histograms
(Cycle Time)

ProModel’
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PR |

Charts Export

Design

D ‘ FilteriTools Qutput Viewer - [PM_Refresher_Demo_7_Scenarios] N d a
JChanTooIs at Options - 0

Tin B B BB BB © kg B

Tables Column = Location Resource  Entity Location Location Resource  Pie Time Histogram Entity Location Location Resource
v  Chars~ Single Cap Multi Cap Charts ~ Plot Count Utilization ~ State Usage
Summary Utilization State Time Series
1 Ve Ve . e v Ve 7 v Ve .
Filter ¢ ~ Scoreboard X } Entity Summary Table X } Completed TP % } WIPTP X } Resource States X CT Lathe thru Insp Hist X } CT Lathe thru Insp TP % } Rejects TP X <° ¥
Scenarios %?' v Histogram - vCycle Time Part at Lathe thru Inspection 0 X
2 0ps
3 Mills 3 Ops 2 Inspect M 20ps M 3 Mills 3 Ops 2 Inspect [] 3 Mills30ps [l 3 Mills [ Baseline B Max Assets = Mean: 9.8 (20ps) ™ Mean:9.24 (3 Mills 3 Ops 2 Inspect) == Mean:9.25 (3
3 Mills 3 Ops ‘ ’
3 Mills 100%
Baseline % %
Max Assets 90% = >
o 2
80% £ Jing
r & g
[ Data Display v 70% 3 g 7
2 = Don't forget to pay
Bar Width: Custom c = & . .
60%
o ] attention to the Bar Width
— A 50%
Items AT w
40%
4 | Locations -
[] Part Storage = |= 30%
[ Part Conveyor
[ Lathe © 20%
JBin @
I Mill & 10%
["] Finish Conveyor
- | [ m =
| [l » °
. 200 400 600 800 1000 1200 1400 1600 1800
Statistics L1 1N




"Demo 7:

ProModel’
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Model with Multiple Scenarios

PH7 PM Essentials

I

Poll #8
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Bl Creating Model Packagese ;-

Sharing or archiving models is easy.

Click on the File menu, select Package, and then
“Create Model Package.”

This prompts you for a name for your model
“Package”

A model package is saved with a .pkg extension
and combines: the .mod file, .glb file, and any
other referenced files (such as calendar files,
excel spreadsheets, or associated docs).

This .pkg file can then be copied or emailed to
others. They can run the model by selecting
“Install Model Package.”

ProModel’

Better Decisions—Faster

. Package the model, graphics library, and any
New external files into a single file for distribution.
Install Model Package
o Extract all files contained in a Model Package
Upen and save to a destination directory.

-
|:—) Exit

Create Model Package

Creates a single archive file containing the model, graphics library,
and any extemal files.

Maote: K you will be distributing this model package to users with
non-professional versions, the model must be saved more recenthy than
the extemnal files used or the model will not run.

Package file ILrtion filez" M 10 Drawings R Us Part 6 plkg | Browse...

[] Bxclude Graphics Library

Re-save model

Cancel Help
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W Arrays

- An array is a matrix of values
- Each cell works like a variable

- A reference to a cell in an array can
be used anywhere a variable can be
used

- Refer to a specific array value by
using the Array name followed by
the specific value's row & column
cell address. For example, the value
18 located in row 2 and column 3
has a cell address of [2,3] so it would
be referred to as Array1[2,3].

ProModel’
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Array1:

T 2 3 4

1 10 15 15 20

2 12 15 18 25

3 15 15 10 10

Array1 Cell Addresses:

Cell [1,1] Cell [1,2] Cell [1,3] Cell [1,4]
Cell [2,1] | Cell[2,2] | Cell [2,3] | Cell [2,4]
Cell [3,1] | Cell[3,2] | Cell [3,3] | Cell[3,4]

/1



Ox[mj

|=] Macros
Aftributes Variables _— )
=T subroutines
Elements
ID Dimensions Type | Import File... | Export File... Disable Persist Notes...
Name of the Array Integer | [
- Re-import (clear) or
ring
Row and e keep data between
Column Delete record replications
Insert Record
Dimensions Append Record
Maowe
_ Mowve To
Array Type Indes 1

ProModel’

Better Decisions—Faster

Note: Arrays can be created by importing directly from
Excel files! Arrays can also be exported to Excel files!

Poll #9
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M Queues vs Conveyors

- Although both Queues & Conveyors are created

using the same Location Icon, they do have a

number of differences.

Queune

Convevyor

JITTTTTTTTTTTT

ProModel’
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Capacity Speed Entity Exits Op Logic Move
Set in Set in Entity Can exit in Executes Can use
Location Table any order upon Entry of | “Move for” in
Table Entity Op Logic
Entity size or Set in Conv FIFO only Can execute Can use
Loc Table Option before “Move” in Op
(lower of two) and/or after Logic
Move
Poll #10
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m FINISHED

- Thanks for attending this PM 2018 Basic Refresher
training course! We hope it was helpful.

- For more information on the PM 2018 Essentials or
Advanced training courses, please contact the
ProModel Sales Director that works with your company.

- Remember, help is only an email or phone call away.
- Good luck and happy modeling!

Technical Support
888-776-6633
support@promodel.com

6 am - 6 pm M-F, Mountain Time
ProModel’
Better Decisions—Faster
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