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M Course Objectives

1. Review the basic features of Process Simulator
Provide demonstrations of how to use PCS

Show model examples
Answer Attendees’ questions (as time allows)

> W
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M Business Process Model Example
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M Agenda

Sections

1. How to use Process Simulator in Visio
2. Activities, Entities, & Arrivals

3. Routings

4. Resources & how to use them

5. User-Defined Expressions

6. Output Viewer

7. Scenarios
ProModel’
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1. How to Use Process
Simulator in Visio
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M The Visio User Interface

- The Home ribbon allows
you to select Tools to
point, add connectors,
text, or custom shapes.

Drawing1 - Visio Professional

- The drawing page (or —
layout area) is where you
draw your diagram using e
the shapes and tools W) e

available. You can add vime

& Office Hospital
A (aaiity) | (hctivity)

additional pages as A, REL

Review Approve
(Activity) %( (Activity)

needed. LRGN
/ I canentity) (2 Mai Entity) ]
. . Document Forms ) =
- Stencils contain shapes e (R | :
proModeI® Page1of 1 English [United States) %9 BN -—F——+ & [ BF
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M Process Simulator

« The Process Simulator Stencil

and Ribbon Bar
Shape

Stencil
Ribbon Bar

H ©- Drawing3 - Visio Professional
Home Insert Design Data Process Review View Develaper Pracess Simulator 2019 Q Tell me what you want to do...
@ Create O B Arrays B Shape Properties [ Simulation Options D e ' ﬁ p Find '.- Options
+ . . P .
Install Macros B3| Object Explorer m Simulate Scenarios "! Replace - Getting Started

Convert % Attributes Variables E X . d 3 Simulate Scenario  Output Stat:Fit =~ Calendar ALl g
Diagram Subroutines More Elements - Manager  Viewer Editor @ Help~
Convert Packaging Model Elements Simulation Analysis Tools Help

Aaron Nelson

ProModel’
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Shapes

STENCILS SEARCH

More Shapes  F
Quick Shapes

Process Simulator

General
[Activity]

Event
[Activity]

Subprocess
|.| [Activity]
Manual

[Activity]

Multi-Cap
[Activity]

Storage
[Storage]

Office
(Activity)

Factory
(Activity)

Review
(Activity)

Work Unit
(Entity)

Call {Entity)

Document

(Entity)

Order (Entity)

Task (Entity)

Folder
(Entity)

Box (Entity)

Worker
(Resource)

=N VOO DREO0FE= <1

Decision
[Activity]

=== Data Box
[Activity]
Start/End
[Activity]
Data Store
[Activity]

Inventory
A (Buffer)

1l Storage Rack
[Storage]

Hospital
) (Activity)

Submit
BESE (Activity)

Approve
[Activity)
._"5‘: Disk (Entity)
'}Ei Mail (Entity)
‘% Forms
= (Entity)
Customer

(Entity)

=l &>

Issue (Entity)

=M Truck (Entity)

- Product
(Entity)

= Agent
= (Resource)




M Typical Shapes
= Process Step or Activity

- Decision Diamond @

. Process Flow (Routing arrows) ===p»

- You may also choose to use graphics to <
represent process steps or any element of your
process map.

ProModel’
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M Basic Flowcharting in Visio

1.Select the Shape from the Process

Simulator Stencil. While holding down ——

the left mouse button, drag the shape

to the layout and release the button,
adding the shape.

2.Repeat this process to add an

additional shape (or you may copy &

paste the first shape).

3.Select the Connector Tool (from the
Home Ribbon) to add connections
between shapes.

4.Drag and drop the connection
between shapes.

ProModel’
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Activity

| @
s S

' Actiity 2 3

E

P

[§ Pointer Tool [] -

oo |

A Vext Aol
Tools

Connector (Ctrl+3)

““1 Draw connectors between objects.

Shape Styles

Shapes

STENCILS

More Shapes P
Quick Shapes

- General
[Activity]

. Event
[Activity]

| W Manual

Process Simulator

Subprocess
I Acviy]

SEARCH

’ Decision
[Activity]
=== Data Box

[ [Activity]

Start/End
[Activity]

[ Data Store

< ..._:‘.|‘.\...I.w‘|‘..|.‘\._|-.\‘|...I‘_w-.|..\.‘.I._|‘\..l..\‘_l-.l%\...l.

e e e \I

Activity

Activity 2

Visio also has an Auto Connect
feature that your instructor can

demonstrate




M Demo 1: B

ProModel’
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Work Unit

Activity

Desk

Lathe

Activity 2

s#w

r

50%

Activity 4

Uild 1-2 Models Live

Activity

I (Exit)—»

Activity 5

Activity 6

|—50%-»|

Activity 8

—(Exit) 95%—»
Machining center

Inspect

Activity 7

Activity 10

Poll #2
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B Show ShapeSheet

M Run the Simulation o

[ Simulate Scenarios
- Check your Simulation Properties by 3 spanon

right-clicking on the Layout and ogetoe >
selecting Simulation Properties. ® <o

- Enter 15 for the number of
replications. Then click OK.

- Click on the Simulate button | ™
to start the simulation

TOC mulatg]
mSimuIation Options |E

mSimuIateE.cenarios
te

Simula

CEN;
Mang

ProModel’
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m Runtime Control

Play/Pause/Stop —
Animation On/Off |

Zoom to Fit Layout

Animation Speed —
(slider bar)

Resource Colors:
Normal = Idle
Green = Busy

Red = Unavailable

Simulation - Visio Professional - O X
—— R &
e
[ L At I I S RS- H_.ﬁ e B el ibebser PaLISE Dy Time [P continuous
e |j_| One Activity IL\I \-\ = Views List - o] [N [ b Ucd Pause by Date E E® Trace Filter :!J
Variables  Arrays Zoom Zoom Pause Stop  Animation Step - Debug
/ tofit - Eeents  [f-TracetoFlle  Logic
Info View Simulate Trace
/ > [Run1of15 | HR:DD MIN:38 < G————
N
D .
A.tl (Exit}———
. 4 Total Exits
<(i19_ ] Work Unit4 12.32 Avg CT (min) In Buffer
min —
'_Stochastic Contents
! iR p S
Worker 4 Interdependency Out Buffer
Al 5
. ) Contents
Work Unit 5 9 inute
Process Timi
80% Resource
Availability Current
Assembly Opn Contents
Warker 5 (Attach Route - After Activity) (If ca pacity S 1)

| Simulation
Time

ProModel’
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2. Activities, Entities,
& Arrivals

’ Process
Q -
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5 Basic Modeling Elements

ProModel’

Better Decisions—Faster

. Arrival
Entity

-~

Work Unit

Worker

Resource

=

Activity

Activities

.

Activity 2 ———Exit)—»

A

h 4

»

Routings
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M Create Activity

- Click and drag your Activity box from the
Process Simulator stencil to your workspace.

7l

General Decision =5
- [Activity] ’ [Activity]

Event = [Yata Box _' .
L (Activity] T [y ;

Activity
- o s Work Unit
ubprocess art/En —]
W ) ™ activi] ;

ProModel’
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B Activity Properties & Logic

\||3|_\‘ e e e ||3‘,|. N O T

SHAPE PROPERTIES - X SHAPE PROPERTIES X

ACTIVITY LOGIC ACTIVITY LOGIC

Once the

4 Coraed B-l%Bmm|E==2 .
Name: [Activity al 1| Shape
cpacty: | | Properties are
Time: |T(3,5,1D} HMin '| open you do
Statistics: not need to
HouyCost o | close them or
> Availability reopen as
::"ﬁ you move on
b i to other
b Multi Entity S ha peS.
b Setup

P Downtimes
> Notes

> Advanced

ProModel’
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M Multi

Entity

= When we have Entities with different names, all routing
through the same process record, we can define different
process times for each Entity, based on Entity name.

Properties &

ACTIVITY LOGIC

Name: |-:: ity ‘

Capacity: |1 ‘

Buffers: In: ‘999 ‘Out: ‘0 ‘

Time: T(2, 5, 10) Min ¥

Multi Entity: Define

Hourly Cost: |0 ‘
ProModel’

Better Decisions—Faster

I Mukti Entity - O b
4 Add % Delete | T 2
Entity Tim, Resource ity Keep
1| Work_Unit 5 Mi O
2 5 Min 0 0
==




M Create Entity N () ok

ﬂ Call (Entity) E‘ Mail (Entity)

- Left-click and drag your Work Unit doamers B fome
Entity from the Process Simulator
stencil to your layout.

Custorner

Order (Entity) | | =

El Task (Entity) El Issue (Entity]

E:flf;j M Truck (Entity)
B Box (Entity) i ?E’:S:f?t
- After placing the entity on your ¢ [mrsiive
layout, you can right-click on the H
. . . Work Unit [ Propert ics..
entity to bring up the Properties =
dialog.

ProModel’
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M Entity Parameters

- The only data associated with
an entity is an initial cost. You
may also specify whether or not
to collect statistics for each
entity type.

- In order to use an entity in the
model, you must place an entity
shape on the screen. The shape
does not need to be attache
to an%/thing, although it may be
attached to an activity to
represent an arrival.

ProModel’
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Drawing8 - Visio Professional

sign  Data  Process  Review  View  Developer (IOt CuR e NICIEUCIN @ Tell me what you want to do..
1: 2 Arrays [ Shape Properties [ simulatian Options /75 e A SFind * .« Optians
[5] Macros Object Explorer [P Simulate Scenarios P % Replace [H Getting Started
ables — Simulate Scenario  Output Stat:Fit Calendar
= subroutines  More Elements Khinir| Vv Editor @ Help~
Model Elements Simulation Analysis Tools Help A
AV b | e A LY vC A RV L A W Ve Ve B A ] - . e
Shape Properties
ENTITY
= 4 General
Name: a
Z Initial Cost: 0
Work Unit Statistics:
P Notes
b Advanced
E
ck
) E
b 3
=
) 2l
) o
L
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M Entity Arrivals

- To Create an Arrival: E'
- From the Home Ribbon, select the Connector Tool e &

and click between connection points from the

Entity to the Activity.

- Or use the AutoConnect feature to create the Q—_c. I Activity
Arrival connection arrow between the Entity and

the Activity where it first arrives in the system. Work Unit
- Hover over the Entity shape and then click on the
blue arrow that appears closest to the Activity.
- Alternately, use AutoConnect to create a new
Activity block (if it does not exist already) where _
the Entity first arrives. "
O
Work Unit (=

ProModel’
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M Arrival Types

- Periodic Arrivals specify the
frequency of arrival, the
quantity per arrival, and the
time of the first Arrival. The
Occurrences field allows you
to define a finite number of
arrivals.

- Continuous arrivals will create
Entities as long as there is
capacity at the input activity
(or queue).

ProModel’
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4 5
Lol I.IJ.II|J.I|I|.I||J.II.IJ.I |I|:I

{:

Shape Properties

ARRIVAL LOGIC

4 General

Type: Continuous

Shape Properties x
ARRIVAL | LOGIC
4 General
I=0  Activity Type: | Periodic v |
Entity: | kU | v !
Occurrences: || finit |
Interval: |5 || Min |
— Quantity: |1 |
S TR s || Min |
b Calend
b Not
b Adw. d
o DA i B e A ESal N =

Entity: Work_Unit

b Calendar
P Notes
b Advanced
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: Multiple Scheduled Arrivals may be used
- C e u e r r I Va S for an Entity entering a Single Activity!

. Scheduled Arrivals allow | Senoene H
you to specify the week, | o - BB -~ ~— :
day, and time of the T
Arrival. S I ——

. Scheduled Arrivals may || =" oy Egmmb  rewn s
also be defined by / %
calendar date and time T



M Ordered Arrivals

- Ordered Arrivals only occur when an associated
iInput queue drops to a specified level. You may
specify the Lead Time necessary to fulfill the
Arrival, ek Shape Properties .

ARRIVAL LOGIC

4 General

Type: Crdered it
LY, Activity
Entity: | Work_Unit v |

Lead Time: 5 Min ¥ |

I» Calendar
* Notes
I Advanced

ProModel’
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m Pattern Arrivals

Pattern Arrivals are similar to Scheduled arrivals but
Arrlval quantity is randomly spread out over the time
period given on each line.

- Variability of quantity can be toggled on or off via button.

M Pattern Arrivals - o X
# Add ¥ Delete | ¥4 1L ||Weekly Time - || LA Qty Variability | € Repeat Every:| 1 Wk -
Week Day Start End P(Qty)
1 Monday 8:00 AM 5:00 PM 150
1 Tuesday 8:00 AM 100
3 11 Wednesday 8:00 AM 5:00 PM 120
1 Thursday 8:00 AM 5:00 PM 100
1 Friday 8:00 AM 5:00 PM 200
ProModel’ o | Lo |
Better Decisions—Faster .
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M Simulation Object Explorer

- Select Object Explorer from the
Model Elements Section of the
Process Simulator 2019 ribbon.

- Allows you to quickly and easily
view and change parameters
for all simulation objects

ProModel’
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=T
&

| View all the simulation objects in your

Shape Properties & simulatior
Objert Explorer | [ Simulate S
Simulate
Maore Elements ~
Simulat

View Simulation Object Explorer
|.|.I

diagram and reorder them for priority
and organization.

E‘; Process Simulator

Tall pne mnmr

HIHO014X3 123rao

-

Main Model *| ¢ 0 S [#]

B[] Activities
A Buffers
100 Storages

] . Entities

[ ,2, Resources

25



° ° ° °
De|||0 2 Ca ete”a MO e W|t Mu t| e Al’l’lva | es
°
[ Pattern Arivals - o X
. .
Hosp ital Cafeteria Model  hdd X et 41 22 ety Tme ]I oy vty SRR
isinl [ P e Week Day Start End aty
[ . £ 1 Thursday 12:45 AM 100 AM 23
2 (1 Thursday 1:00 AM 115 AM 19
3 |1 Thursday 1:15 AM 130 AM 21
s 1 Thursday 130 AM 145 AM 12
5 (1 Thursday 1:45 AM 2:00 AM 19
/ 6 [1 Thursday 200 AM 215AM 14
7|1 Thursday 215 AM 230 AM 19
8 (1 Thursday 230 AM 245 AM 15
9 |1 Thursday 245 AM 3:00 AM 1
0 |1 Thursday 3:00 AM 3:15 AM 4 =l
Cuisine
BN scheduled Arrivals - o x
4 st %o 13 ]2, i
Week Day Time Qty (Occurrences) (Interval) B
1 Thursday 1245 AM 1 6 N(25,0.25) Min D
I M. @ 2 |1 Thursday 1:00 AM 1 5 N3, 0.25) Min
31 Thursday 115 AM 1 5 N3, 0.25) Min
4 |1 Thursday 130 AM 1 3 N(5, 0.25) Min
— ]
‘ Main Model -l o T8 E 5 1 Thursday 1:45 AM 1 5 N(3, 0.25) Min
= - / 6 (1 Thursday 2:00 AM 1 4 NE.75,025) Min
= o 71 Thursday 2:15 AM 1 5 N(3, 0.25) Min
Pizza (10) 8 |1 Thursday 2:30 AM 1 4 N(3.75, 0.25) Min
Salad (11) 9 1 Thursday 2:45 AM 1 3 (S, 0.25) Win
Soup (12) 10 L1 Thurcra 200 AM 1 1 NS 0195 Min [
Theme_Cuisine (13)
4 Customer (14)

—b> Customer at Customer_Entry {Pattern)

=P Customer at Customer_Entry (Scheduled)
= Customer at Customer_Entry {Scheduled)
=P Customer at Customer_Entry (Scheduled)

ProModel’
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3. Routings
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M Entity Routings

- Routings define the process flow from activity
to activity, and to "Exit” (where the entity leaves
the system).

- Use the AutoConnect to create the routing
from Activity to Exit (hover over the Activity
and click and drag on a blue arrow that
appears).

ProModel’
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3 Routing Shape Properties & Types

- Routings specify how an entity gets
from one activity to another. You
can specify a simple time, or you
can require the use of a resource.
You can also specify complex logic
to select multiple resources or any
other condition that must be met
before the routing occurs.

- Each Routing type has its own
parameters.

ProModel’
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Routing Types:

-Percentage
- Conditional
- Attach

- Detach

- Create

- Send

- Outlet

- Flexible

Shape Properties

ROUTE LOGIC

4 General

Maowve Time:

4 Resource
MNarme:
Priority:

Keep:

4 Percentage
Type:
Percent:

New Name:

P Notes
b Advanced

Percentage

50

29



M Conditional Routing

- The Conditional Route
type allows for routing
based on some
condition being true:

Shape Properties

ROUTE LOGIC

4 General

Move Time: 2

P Resource

4 Conditional

Type: Conditional
Condition: <Entity>
<Entity>
Conditional ¥ aCycleStart
B - b Notec P | aType
, 4 Advanced vCompleted
Submodel Output: vCycleTime
wRejects
ProMaodel’ —

Better Decisions—Faster

30



M Attach (an Entity)

Shape Properties

ROUTE | LOGIC - The number of entities (FlXtU res) to be
4 General attached to each entity waiting at the
Miove e : / connecting activity (Work Unit @ Load
- | / Fixture)
’ 4 Attach . .. . .
5 attach .| - After the Load Fixture Activity time is
|‘ Quany: el / complete, the base entity will attach
\ Quantity Mode: | With Time Limit Ot Q) | the total number of entities defined in
0 Time Limi 5 Quantity field and wait if all entities are
\ Ao e }‘*”" E”‘“_"_w } not available to be attached.
\ When: After Activi -
|

\ Condition: ‘ ‘ v
\ Permanently: ] Load Fixture e Fixture Clean
\ - & Prep
~ Work Unit 4 Fixture
-y -

ProModel’ -‘-——-_______j‘
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- Detach (an Entity)

Select from the dropdown list
- Detach entities (Fixtures) after \

the activity (Unload Fixture)

- The condition by which an
entity will be detached (i.e.
Entlt Name, attribute, or
variable)

Shape Properties

ROUTE LOGIC

Move Time:

> Resource

4 Detach

- The condltion that must be :
satisfied for the entities to ?\: -
detach Y 4 Condition:

Unload
- .
Fixture

Work Unit

ProModel’

Better Decisions—Faster

Fixture

Detach
After Activity
<Entity>

¥ || Fixture

32



_ Create Routing

Creates one or more new Entities before or
after the Creator Entity completes its time and

logic.

. You must select the name of the Entity as well
as the quantity to be created.

. Note that all new created Entities have the
same Attribute values as the Creator Entity.
This can be useful to reunite Entities later in a
model if needed.

Routing for

Main Entity

ProModel’
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Routing for
Main Entity
(Optional)
Create f
Unload at g
Dock I

Inventory

Shape Properties

ROUTE LOGIC

4 General
Move Time: 2

I Resource

4 Create
Type: Create
When: After Activity
Entity: Special
Quantity: 1

P Notes

4 Advanced

Submodel Qutput:

Min




M Outlet Routings

- When an Outlet Routing is
defined, the entity will
select this route if all
other connections lead to
activities that are
unavailable, because they
are off-shift or have no
available capacity.

ProModel’
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Shape Properties

ROUTE LOGIC

4 General

Maowe Time: 1

I Resource

4 Qutlet

Type: Cutlet

I Notes
P Advanced

Min ¥
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ll New Entity Name with Routing

Primer —
Work Unit
Rework
Worker 1 } Redo
10%
S
~
~
~
~
Inspection  je—— ~ ~
S

Note: The Only way to give an Entity a new name is in
Percentage & certain Conditional Routings! -- Conditions
based on Attribute & Variable values allow Entity name
changes but the Entity Name condition does not.

ProModel’
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Shape Properties

ROUTE LOGIC

4 General

Mowe Time:

I Resource

4 Percentage

Min

Type: Percentage
Percent: 100
New Mame: |
Fixture
I Motes
Redo
I+ Advanced
k Wark_Unit




2 Demo 3: Ski Resortd__MLofdueI Wlth I\/Iultlple Routing Types

This model uses these Routings:

* Percentage
+ Conditional b gyl . ”
- Attach Ry ) W | | Vi L
* Detach & o / = AL

¢ Create

ProModel’
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4. Resources &I
How to Use Them

Poll #3
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B Resources

- Left-click and drag your Worker Resource
object from the Process Simulator stencil to
your layout.

'i Work 2 Agent _E
{Resource ) B (R ] = .—l: Exit}—
s Supery E— E p
P (Revourec ) e T s
w1 Accounting ] =
B8 (Resource y Tam S
Engineering gy Marketing 3
v {Resource ) (Resource ) e
il Wioker
I Packaging AT 2
{Resource ) AT (Resource ) e
» Receiving «— Shipping _:
e {Resource) M Resou =
Kk
On-pag ' Off-pag Kl
referen.., - Page-1 All 2 @

ProModel’
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B Use the Resource in an Activity

- To Use a Resource for an Activity: -

o Enter the Shape Properties for that Activity
o Select the desired resource from the drop-
down list.

- Resources can also be captured during
routings from one activity to another
and can be held for several activities in
a row (more on this later).

- Note that you must have first placed a
resource on the screen in order for it to
appear as an option in the drop-down

list.
ProModel’
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Shape Properties

ACTIVITY LOGIC

4 General

Mame:
Capacity: 1
Time: T3, 5 10) Min ¥
Statictics:
Hourly Cost: 0
b Availability
{4 Resource
Mame: E
Priority: Worker
L Keep: L]

39



M Controlling Resources

= When we need a Resource, we have
been specifying it by name in the
Resource drop-down list.
= |f we need a Resource for multiple
steps there are additional ways we
can more precisely control when we
capture and release Resources:
o Keep (checkbox)
o Get (in Logic)
o Free (in Logic)

ProModel’
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Shape Properties
ACTIVITY | LOGIC
4 General
Name:
Capacity: 1
Time: T2, 7, 15)
Statistics:

Hourly Cost: 0

P Availability

4 Resource

Name: Worker_2

Min ¥

40



M Freeing a Kept Resource

- If we select the Keep checkbox in an

Shape Properties

ACTIVITY LOGIC

Activity or Routing dialog, the selected
Resource will stay with the Entity for [ :
subsequent process steps. e 1849
- At some downstream step, the Entity
MUST release the Resource, by one of —
two methods: s

1. Select again the name of the resource

in the drop down but without
checking the “Keep” option.

2. Use a Free statement in Activity or
ProMddeting Logic.

Better Decisions—Faster

For example (in the Paint Line model) If | used the Keep
option for Worker 2 at the Rework Activity, the Entity
could subsequently use Worker 2 at Primer without the
Keep option and this would use Worker 2 for the Primer
time and Free the Resource when the Primer processing
was complete.

41



-Get and Free Statements

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

- Get issues a request to capture

the Resource (there may be
delays based on Resource
availability). Once the Get
statement is satisfied (the
Resource is captured), the Entity

ProModel’

Better Decisions

—Faster

will proceed to the next line of
logic.

Free will immediately free the
listed Resource

For example:

Shape Properties

ACTVITY | LOGIC
E-|dbEiR | E3E= 2.

Wait 1 min
Get Worker_1
Wait 1 min
Get Worker_2
Wait 3 min
Free All

WA e W P

42



Il Jointly Get

Shape Properties .

Shape Properties X AT rosie
| % Em IR | ==
Wait 1 min
lointly Get Worker_1 And Worker_2
Wait 1 min

Free Worker_1

Wait 3 min

Free Worker_2

(]

ACTIVITY LOGIC

El- % By e=3=

1 Jointly Get|

[ ]

41l of 2" Jointly Get <resource name> And <resource2 name>

|

[= ST ¥ o [ - W R N R ]

ProModel’
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M Use Statement

The Use statement is a method to
capture a Resource in the logic, Use it for
a defined length of time, then Free the
Resource. This works the same as
separate Get, Wait, & Free statements.

Syntax:

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

If there are multiple process steps taking
place within one Activity, this is a more
detailed way to control the sequence
Resources are actually captured and
freed.

ProModel’
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Shape Properties
ACTIVITY LOGIC

4 General
Name:
Capacity: 1

Tire: 60

Statistics:
Hourly Cost: 0

b Availability

4 Resource
Name: Woaork
Priority: 0
Keep: O

4 Buffers

Shape Properties

ACTIVITY LOGIC

- R I EEE
1 Use Worker_1 For N(3,
2

8.1) min




2 Demo 4: Grocery Store with Resources in Use

“KEEP” Resource

o N
= = Example
o wa o ~a Clerk
SLEX L T
= L.L Ll el Grocery Orger
GGGGGGGG ——Exif}—
Pay

cccccc

Resource 7
Selected with ﬁ
Drop Down Menu

nnnnnnnn

Selected with
“USE” Statement

T Resource -7 ﬁ

nnnnnnnn

Resource Selected
with “GET” and )’

ProModel’
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“FREE” Statement

—
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10 Minute Break

Webinar will resume
at 3:05 pm ET

’ Process
DO & s

Professional




5. User-Defined I
Expressions
Poll #4
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s i mulator
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M Variables

- Hold a numeric value
- Integer or Real
- May be displayed on the screen

- Initial value specified in the Variables and
Attributes window (see next slide)

ProModel’
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0000

Number
Completed

0000

Number
Rejected

0000

Work in
Process

0000

Cycle Time
(minutes)
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M Variables

1. Select the Variables Button DlAmays [ Shape Properties
from the Ribbon in the Model Am.butma o S ot
Elements section to open the Mode! Eements
Variable Grid

2. Click on the Add + button |
create a new variable il i

3. Edit Variable name gt Ala @

4. Type may be Integer S B x oo [ 1 |2
O>|pr e al y 9 ?A = L Name Kipe Initial Value st

5. Specify Initial Value

ProModel’
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-Attrlbutes

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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I Attributes

1. Click on the Attribute Button to open the Attribute
Grid. Like Variables, you can click on the Add +
button to add a new Attribute

. . (3 Arra Sha e Properties
2. Edlt att”bute name % .M Ysus Dbj:ctEu:orer
A b i = =' Subroutines Mare Elements -
3. Type may be Integer or Real
4. Specify Initial Value | 2 4awoweis 1 2
% MName Type Initial Value
=
g

ProModel’
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M Macros

- A Macro is an element which can represent a number or a distribution
that might be used repetitively throughout your model.

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

- The Macros table can be found in the Model Elements window, along
with Variables and Attributes.

Define the Macro (in the Macros table) and then enter the Macro in
Activity 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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M Macros Examples

- Here a Macro expression has
been created representing the
number of parts to be Batched
at Oven1.

- The Macro is then used in the
Entity Batching dialog at Oven1.

- And as a Scenario Parameter
within Scenario Manager.

ProModel’
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= Add 3¢ Delete 2
Name Type

SOIDBN

1 | mBatchQty Number

Value

15

Shape Properties
ACTIVITY LOGIC

P General

P Availability

P Resource

b Buffers

4 Batching

Before Activity: | Batch

Batch Size: mBatchQty

After Activity: Unbatch
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M Which Expression to Use?
opresion | Dofiion | oo | Nows

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 or Value is repeated multiple Global to entire model
Distribution places in model * No Output Viewer Stats!
* 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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I Demo 5: Airport Security Model with U

ser Defined Expressions

Lane 1 Lane2

Unload
Trays

Lane 3

Lane 4

0000
Travelers in Lanes

S 4 Ak X Dok
o Name Type Initial Value Statistics Graphic
% vCount_thru_Ln1 Integer 0 Time Weighted
“ vCount_thru_Ln2 Integer [i} Time Weighted
vCount_thru_Ln3 Integer 0 Time Weighted
vCount_thru_Lnd Integer 0 Time Weighted
vCount_thru_LnS Integer i} Time Weighted 0000
vCount_thru_Ln6 Integer [i} Time Weighted i
x Variables  Resource Groups Attributes Travelers in Q

= 0000
Bosrd Board Board Travelers at BP
Pess Fass Pass
ck ck2 ck3

ProModel’
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6. Output Viewer

Poll #5
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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 Results — Default View

0 10 20 30 40 50 60 70 &0 90 100

Entity States - Baseline (Avg. Reps) Scoreboard (Avg. Reps) Resource States - Baseline (Avg. Reps)
[ % In Move Logic [ % Waiting M %InOperd | \2M¢ Total Exits ﬁ\vg;i;tg:mﬁ[r:ﬂ?n} g::;%eo:l?‘rjul.? hverag M %inUse [ %idle B % Down
<
Customer 0.00 0.00 0.00 CSR5- -
Call 15,081.40 850 7.84 o
Abandoned Calls 143560 1135 1135 CSR7—
CSR—
CSR 8-
CSR12
oot | [T SE MR
Abandoned Calls CSR3 _______E"£l
rg 9 C3Rs 60.24 1195 1881
[ T T I T T rg 12 C5Rs — o 58.3

0 10 20 30 40 50 o0 VO &0 S0 100

4
[ Single Capacity Activity States j

rNo data available for the options selected in the filter. J

No Results here is OK if Model does
Not have any Single Capacity Activities!

3 Percent
Multiple Capacity Activity 5tates - Baseline (Avg. Reps)

[ % Part Occupied M % Empty [ % Full

Appointment is scheduled —
Getinformation prepare documentation —
Call Wait -

If Cancel then take action —

Pt Calls to schedule appointrmant

Sched Resched Or Cancel

Does patient have assigned provider —
Told to come to Emergency Rm ASAP

Is the need for appt urgent

ProModel’
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M OV Chart Menu

- Summary — Tables & Column Charts

- Utilization — Activities & Resources

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

Design Format Options

DI.I].EDE.E B2 © 8 Wt B2 g

Tables Column | Activity Resource | Entity Actwlt.r Actwlt.r F.esource Pie Time Histogram Entity Actwlt.r Activity Resource

Single Cgmb Charts = Plat State  Usage

Layourt

ProModel’
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M Create a Chart

« Click on a button to create a new chart

Worker 2 Rep. 4)

Worker 2 Rep. 5)

Worker 1 Rep. 1)

Worker 1 Rep. 2)

Worker 1 (Rep.3)

Worker 1 (Rep.4)

Worker 1 Rep. 5)

ProModel’
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B Output Views—User-Defined

Report]

ProModel’

Better Decisions—Faster

m Report

Activity Utilization (Avg. Reps) ox

1300 3 Primer— "
1200 Oven 1}
1100 Load Fixture —
10004 Paint 1
| Oven2-
9.00 =
El Unload Fixture —
8007 Inspection —
g 7007 Fixture Clean Prep—
S s00d Paint 2
200 Rework —
] Primer Input Buffer —
4007 Oven 1 Input Buffer—
3.00 Oven 1 Qutput Buffer—
200 Paint 1 Input Buffer—|
3 Oven 2 Input Buffer |
1.00 u -
] -
0.00 i T e e
0123456 7 8 91011121314151617 18192021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 o 5 0 15 20 25 30 35 40 45 30 55 60 65 70 75 80 85 90 95 100
Hours % Utilization
Histogram - Cycle Time Report (Grouped. Reps) o x Time Plot - vWIP (Avg. Reps) ox

440,00

Value

24

1 ’_'_‘

'4

0.00

000 200 400 600

800 10.00 1200 1400 1600 1800 20.00 22.00 2400 2600 2800 30.00 3200 34.00 3600 3800 40.00

Hours

61



2 Demo 6: Call Center

Results in Output Viewer

Call Center to Schedule Patient Appointments

0000

0000
Calls Waiting for CSR Calls in Work w CSR

PtCallsto
schedule
appointment

Get information
¥ & prepare
documentation

Does patient
+—Calls

provider?

have assigned

Appointment is
scheduled

Customer
(Exit) (Factor)

-—

(Exit] Aband Calls

0000

vAbandonment_PC

If Cancel then
take action

—(exit—p

0000

0000

F—(Exit)

— 1

Told to come to
Emergency Rm

(et}

0000

‘ Appointments Made ‘

| Calls for Emerg. Rm |

¢
(

Abandoned Calls

0000

+

0000

= 0000
# Custs Reached Max [ vOther_Lost Calls ] Ttl Calls Abandoned
Wait Time 4 CSR

*Key Output Results you should Always analyze
* Throughput (i.e., Entity Exits)

» Cycle/Lead Time (process beginning to end)
e Work in Process (WIP)

» Activity & Resource Utilization

ProModel’

Better Decisions—Faster

M/

Activity Summary (Avg. Reps)
Name Total  [[FAVErSGETime |y Average | Maximum [Current | %
Entries Per Entry (Min) || Contents| Contents | Contents | Utilization
Call Wait 16,517.00 267 1.0 27.00 0.00 0.00
Appointrment is scheduled 134138.60 3.26 1.22 12.00 0.00 9.42
Get information  prepare documentation  13,557.20 2.88 0.92 11.60 0.00 709
Pt Calls to schedule appointment 16,517.00 0.08 0.03 6.40 0.00 0.00
If Cancel then take action 1.524.20 4.54 016 6.00 0.00 1.26
Sched Resched Or Cancel 15,081.40 0.07 0.03 5.20 0.00 0.20
Does patient have assigned provider 13,557.20 0.00 0.00 3.00 0.00 0.00
Is the need for appt urgent 1,345.60 0.00 0.00 1.20 0.00 0.00
Told to come to Emergency Rm ASAP 138.60 0.00 0.00 1.00 0.00 0.00
Resource Summary (Avg. Reps)
Pho tome s Shoties wek -ttt T e
Baseline CSR5 1.00 164.68 133.82 1,363.60 0. 81.26
Baseline CSR4 1.00 185.75 150.31 1,528.00 0.10 *BTTS‘{
Baseline CSR7 1.00 165.04 122.35 1,242.40 0.10 7413
Baseline CSR 1.00 14532 105.59 1,072.00 0.10 T2.66
Baseline CSR& 1.00 165.12 11912 1,209.80 0.10 7214
Baseline CS5R12 1.00 185.17 13117 1,335.40 0.10 70.84
—
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/. Scenarios

Poll #6
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M Scenarios

Scenario 1 Scenario 2

1. Reduce Primer Time

Load_Fixiure

2. Alter Batch Size for Oven

3. Reduce Paint Booth Time Rework Pin Peint2
Worker 1 1[‘)]‘% Worker 2 .
4. Reduce Rework Rate Scenario|3
Inspection g; l[?_. E:g Oven 2
5. All Improvements (Scen. 1 thru 4)
(Exit) 90%
0000 0000 0000 0000
Number Number Work in Cycle Time
Completed Rejected Process (minutes)

ProModel’
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M Scenario Manager

- Scenario Manager allows you to define the parameters
that can be changed, then create Scenarios from those
Pal’ametel’s. [ Simulation Optians ’@

) fFSimuIateE.cenariu-s \
Simulate Scenario

Manager

- Step 1. Click "Add Parameter” to
crea}e the list of parameters for experimentation.

| STﬁanager — O x ™ Scenario Manager
== Add Parame ters v == Add Scenario Show Baseline Values ) 4= Add Parameters ~ = Add Scenario
1 - .
Parameters Baseline b [ Activity ieline
| » 5y legriodic Arrival O
Sirmulate Scenarit O » [ Attribute
118 1:34:4
Last Run Date 12/4/2018 1:34:4 » [ Variable
I » [ Entity
» B Macro
B » [ Resource
Run Scenarins | | oK | | Cancel | | » [ Percenta ge Route
p M d I@ U Add Selected Parameter er 2

Better Decisions—Faster




M Adding Scenario Parameters

- Select each factor that
you will be varying for
experimentation.

- As the parameter is
added, it appears in the
Parameters column and

™ Scenar io Manager - O *
. == Add Parameters v = Add Scenario [/] Show Baseline Values
default values appear in | e swan
. . . Simulate Scenaric O
the Baseline scenario in LostRunDate 12/4/2018 1344
. Primer - Time (M (3, 4, 5)
Scenario Manager e

ProModel’

Better Decisions—Faster

ario Manager

#= Add Parameters ~ = Add Scenario

4 [ Activity

» [ Capacity

» [ Hourly Cost

» [ Input Buffer

» £ Ou tp ut Buffer

» [ Pen ailable

4 [ Time

Primer - Time %
Oven_1 - Time
Load_Fixture - Time
Paint_1 - Time
Oven_2 - Time




M Simulate Scenarios

- Step 2. Click “Add Scenario”
to create a scenario and
define values for each
parameter.

= You can enable or disable
each scenario for
comparison.

= Run the enabled Scenarios
by clicking the Run Scenarios
button

ProModel’
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™ Add Scenario X
I Scenariol
| oK | | Cancel |
™ Scenario Manager t - O X
4 Add Parameters v == Add Scenario Show Baseline Values
Parameters = '
. . Add Scenario
Simulate Scenaric
Last Run Date 12/4/2018 1:34:4
Primer - Time (M T(3, 4, 5)
Run Scenarios | | 0K ‘ | Cancel |
™ Scenaric Manager — O *,
o= Add Parameters v = Add Scenario Show Baseline Values
Parameters Baseline Scenariol
Simulate Scenaric O ——
Last Run Date 12/4/2018 1:34:4
Primer - Time (M T(3, 4, 5) T(2.3.4)
ﬁ‘ Run Scenarios ‘ ‘ oK ‘ | Cancel ‘
L

67



Bl Scenario Analysis - Tables

Qutput Viewer - [M3.3 - Paint Line Phase 3]

Format Options

M E E 2 E B © bk 02 i &

Tobles Column | Activity Rescurce | Entity Actvity  Activity Resource Pie Time Histogram Entity Activity Activity Resource
- Charts~ Single Cap Multi Cap Charts~ | Plot Count Utilization State  Usage

State

Time Series

ilter Entity Summary Table

Scenarios 57 Entity Summary (Avg.
Baseline

Scenario  Replication | Name | Total Exits | Current Quantity In System | Average Time In System (Min) | Average Time In Move|

Baseline  Avg Work Unit 404.00 15420 402.62
Baseline  Avg Fixture 0.00 30.00 0.00
Baseline  Avg Redo 3240 12.60 789.74
Scenariol Avg Waorlk Unit 408.40 151.00 376.84
Scenariol Avg Fixture 0.00 30.00 0.00
Scenariol Avg Redo 31.80 1240 768.41

4 [tems %V -

P Columns

b Statistics

ProModel’ | o « - >

Better Decisions—Faster L _____________________________________________________________________________________________________________________________________________
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M Scenario Analysis - Charts

Qutput Viewer - [M3.3 - Paint Line Phase 3]

- Histograms
(Cycle Time

ProModel’
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Design Layout Format Options

Eain B B B E3 b= 53 © <~ M 1B I B2 I

Tobles Column | Activity Resource | Enfity Actvity  Activity Resource Pie | Time Histogram Entity Activity Activity Resource

Charts Single Cap Mutti Cap Charts~ | Plot Count Utilzation State  Usage
Summary Utilization Time Series

Filter <

4 Scenarios 4V -

Scenaricl M Baseline enario

70%
65%
60%

4 Data Display

|| Don't forget to pay
attention to the Bar Width

4 ltems 47, 30% |
CJwwip © ﬂ I
[ JvCycleTime :
[ ]vCycleTime Work Unit %
[ ]vCycleTime Fixture
[JvCycleTime Redo 15
[ ]vTotalExits Inspection 90
[]vCycleTime Inspection 90 10%
["]wAvgCycleTime Inspection 90
4 [Clogs 5%
[7] Cycle Time Report
- 0%
] 5 10 15 20 25 30
b Statistics




W Demo 7: Paint Line Mfg with Multiple Scenarios

™ Scenario Manager — O =
== Add Parameters v = Add Scenario ‘ Show Baseline Values
Parameters Baseline Primer Improver  Paint Improvem  Batch Size 20 Rework 5 Pct  All Improvemen
Simulate Scenarit
Last Run Date
Primer - Time T(3, 4, 5) T2 3.4 T(3.4.5) T(3.4,5) T3, 4,5) T2, 3.4
Paint 1 - Time N(8, 1) N(8, 1) N(7, 1) N(8, 1) N(8. 1) N(7. 1) . .
Paint 2 - Time N(g, 1) N(8, 1) N(7. 1) N(8, 1) N(8, 1) N(7. 1) Paint Line
mBatchQty - Valu 15 15 15 20 15 20
Inspection TO EX 90 90 90 90 95 95 .—D Primer Oven_1 Load_Fixture
Inspection TO Re 10 10 10 10 5 5 Work Unit Fixture

—

Rework Paint 1 Paint 2
Run Scenarios OK Cancel .

Worker 1 1;{% Redo Worker 2

‘ \
J Number Number Work in Cycle Time
Completed Rejected Process (minutes)
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M Creating Model Packages

Sharing or archiving models is easy.

Select “Create” from the Packaging area of the Process Simulator Ribbon bar.
pts you for a name for your model “Package.”

This pr

@r e B3 Arra
R istall —

Macral
Attributes Variables —

= Subroy
Packaging Madel EI
Create a Package

E Create a package file (.pespkg)
containing your diagram and other

Process Simulator supporting files, such
as calendar files, for easy distribution to

F others.

@ Create Process Simulator Package

Select where you would like your Precess Simulator package to be saved, This
package will include all submedel, calendar, and other external files, as well as any

Output Viewer report views,

Ci\Users\anelson\AppData\Local\Temp\Temp1_Soluticn Models (3)zip\Solution Mcu-::

OK || Cancel |

A model package is saved with a .pcspkg extension and combines: the .vsd file, .pmcal

files, and any other associated files.

This .pcspkg file can then be copied or emailed to others. They can run the model by
double clicking on the file name or “Install Package.”

ProModel’
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M 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 an array value by
specifying the value’s row &
column cell address, for
example, the value 18 above In
row 2 and column 3 has a cell
address of [2,3]

ProModel’
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10 15 15 20

12 15 18 25

15 15 10 10
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]

Note: Arrays are not available in the Standard
version of PCS; Arrays are only available in PCS PRO.
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x LE Arrays § [% Shape Properties
Macros Object Explorer
Attributes Variables _. i
- A r ra yS = Subroutines

More Elements -

Model Elements

- Name and define in the Arrays Tab

:‘:'f' 4 Add ¥ Delete jol
2 MName Dimensions Type Import File Export File Disable Data Between Reps Motes
@ 1 | Arrayl 1.1 Mone Clear
t 1 t
Name of Allowed types: Clear (re-import)
the Array Integer, Real, or Expression or Keep array data
between replications
Row and Column
Dimensions
ProModel’

Better Decisions—Faster
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m FINISHED

- Thanks for attending this PCS Refresher simulation
course! We hope it was helpful.

- An online, self-paced, step-by-step PCS training course
is also available. For more information, 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’
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