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Agenda

• Logistics

• Introduction

• The environment

• Concepts & components

• Model exploration

• Modify a competitive dynamics model
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Setup

• Download the course material folder and unzip to a convenient 
location

– Source: http://ventanasystems.com/conference , or use the 
conference schedule page

– Choose a location you control, i.e. not locked by your operating 
system

• Install Ventity 4 from http://Ventity.biz/download

– Licenses are unlocked through the end of September

http://ventanasystems.com/conference
http://ventity.biz/download
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Goals

Mechanics

• Environment

• Diagramming

• Equations

• Units

• Run control

• Run naming

• Entity initialization data

• Charts/tables

• Slider controls

• Entity picker

• Time series data

Modeling Concepts

• Model-data separation

• Entities

– Types vs. instances

– Design - what goes where?

– State focus

– Attributes

• Attributes

• References

• Collections & aggregates

• Actions & triggers

• Relationship entities
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Orientation

• Diagramming

• Equations

• Units

• Run control

• Naming

• Entity Initialization Data

• Output

• Charting

• Tracing

• Picking

• Macros

• GIS
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Diagram Toolbar

Diagram

Inspector

Model
Overview

Console & Error List

Entity 
Picker

Attribute/Reference Grid

File & Run Controls
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ENTITIES &
WHAT GOES WHERE?
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Principles

• Everything in an Entitytype shares a common level of detail

• Variables belong in the Entitytype with the required level of 
detail

• Global parameters can go in the Model (or another singleton)
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1. Classic Bass Model

Potential Adopters Adopters

Adoption Rate

Adoption from

Advertising

Advertising Effectiveness

Adoption from

Word of Mouth

Total Population

Adoption Fraction

Contact Rate



Copyright © 2018 Ventana Systems, Inc.   Ventana is a registered trademark and a registered service mark of Ventana Systems, Inc.

10

2. … with multiple firms

Potential Adopters Adopters

Adoption Rate

Adoption from

Advertising

Advertising Effectiveness

Adoption from

Word of Mouth

Total Population

Adoption Fraction

Contact Rate

Market

Firms



Copyright © 2018 Ventana Systems, Inc.   Ventana is a registered trademark and a registered service mark of Ventana Systems, Inc.

11

3. … multiple segments & firms

Potential Adopters Adopters

Adoption Rate

Adoption from

Advertising

Advertising Effectiveness

Adoption from

Word of Mouth

Total Population

Adoption Fraction

Contact Rate

Segments

Firms

CustomerBase
Segments x Firms
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Collection Hierarchy

Individual Fentities: CustomerBase [ Firm, Segment ]
FirmA,Seg1     FirmB,Seg1     FirmA,Seg2     FirmB,Seg2

CustomerBase [Firm]
(summary by Firm attribute)

FirmA, FirmB

CustomerBase [Segment]
(summary by Segment attribute)

Seg1, Seg2

CustomerBase [ ]
(summary of all entities)
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Implementation
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1-2 Data

• There are 2 kinds of “data”:

1. Entity Initialization Data, used to set up the model entities (similar 
to Vensim .cin files)

2. Time Series Data, used for comparison or driving model variables
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1. Entity Initialization Data
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1a. Varying the data selection

• Sources and Sets

• Run Control and data

• On-the-fly data selection

• Entity picking
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1b. Sources & Sets

• A “Source” is a single file

• A “Set” loads multiple Sources

• As in Vensim, order matters: the last set 
loaded wins in the event of a conflict
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1c. The Run Control

• Run Control settings 
determine which data sources 
or sets to use
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1c. On-the-fly selection

• If “use active dataset” is 
selected in the Run Control, 
the radio button in the Entity 
Initialization Data section 
controls the active data
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1d. Selecting data visibility

• Initialization data 
determines which 
entities exist

• The Entity Picker selects 
which entities are visible

• The Results pane selects 
which runs are visible
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2. Time Series Data

• Everything about Sources, Sets and selection applies

• Formatting the data for import

• Mapping

• Using data
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2a. Formatting Data

• Easiest to use the Help as a cookbook
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2b. Creating a Mapping

• Add the file SyntheticData.xlsx

• Detect Source Entity Types

• Create Data Entity Types
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2c. Viewing Data

• Now you have a data entity containing the data variables.

• There’s no diagram (though you could drag variables from the 
inspector to create one)

• You can drop charts onto the diagram for viewing
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2d. Creating a Comparison

• Drag the data 
from the 
inspector onto 
a chart with the 
corresponding 
model variable
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2e. Using the Data

A. Drag the data variable onto 
the CustomerBase diagram

B. Right-click and edit the 
Reference to match Firm and 
Segment

C. Add an auxiliary to compute 
the Error as the difference 
between simulated 
Customers and the data.
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3. Add Financials to the Firm

• Price and revenue

• Firm profit

• Sum revenue by Firm

• Reference the collection from the Firm
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3a. Adding Firm profit & loss

• Options

– Build from scratch

– Import a component (recommended)

Import

Include
Go to New 
Diagram
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3b. Creating a Collection to Sum Customers

• Need a source for Units Sold

• Assume 1 item per customer per day

• Same price to all customers

• So: need to know Sum(Customers)

Create a new collection of CustomerBase by Firm

Create an aggregate to sum 
customers
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3c. Using the Sum

A. Drag Sum Customers onto the Firm Profit & 
Loss diagram

B. Edit the reference to match Firm to FirmID

C. Write the equation for Units Sold

D. Right-click to add Units per Customer per Day

A

B
C D
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4. Add Slider Controls & Charts

• Where should we put them?

– The Model entity is often convenient for top-level controls

– Detailed drill-down can live in other entities

• Slider variables must be Constants

• A slider affects all runs, unless “Ignore First Run” = True

– This facilitates a nice treatment of base case vs. policy runs
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4a. Adding a Slider

• Drag onto diagram

• Right-click to edit

• Choose the Bound Variable

• Edit settings as needed
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4b. A possible layout
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4c. Base vs. Policy Runs & “Ignore First Run”

• In the Run Control, use the 
Duplicate button to copy the 
base run, and rename the new 
run “policy” (the new time 
range should match “base”)

• For the Firm Performance 
sliders, set “Ignore First Run” 
to True
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4d. Setting Base to a low-key style

• Run the model

• Select View>Data Styles

• Switch to the Data Styles pane

• Set the line style for “base” to something unobtrusive
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5. Add Firm Launch

• Where?

– The Model is convenient

– The Firm[] might be an alternative

– Putting it in the Firm is usually undesirable, unless Firms are 
spawning more Firms (e.g., spinoffs)

• Parts needed

– An Action that creates a Firm

– A Trigger that fires the action
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5a. The Action

• Right-click the Model to make 
a New Action

• Edit the result to set the name, 
type and quantity
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5b. The Trigger

A. Drag a Trigger onto the Model 
diagram

B. Create variables to flag the 
event of a launch (a frequency 
of .001/day works since there 
are ~1500 days); you may 
want to give the base and 
policy runs the same random 
seed in the Run Control

C. Set the Trigger condition to the 
flag value

D. Set the Action to point to the 
action created in previous step

A

B

C

D

B
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5c. Viewing Firms

• The new firms are hard to spot on charts, 
because they have no Customers

• They’re easier to find in the Entity Picker or data 
tables
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6. Why no customers?
Firm Segment Entry

• Newly-created firms aren’t active in any market Segments, i.e. 
they have no CustomerBase entities associated with them.

• To fix this:

– A Firm can check the CustomerBase[Firm] subcollection to see 
whether it’s active in any segments

– If none, the Firm can run a Process List action to pick a Segment to 
enter.

– The Firm messages the Segment to add a new CustomerBase entity 
with matching Firm and Segment attributes.
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6a. The Firm entry trigger

• Add a Trigger to the 
Firm

• Drag 
CustomerBase[Firm]
.count onto the 
diagram

• Set the trigger to 
fire when count=0

• Leave the action 
blank (come back 
and fill it in after we 
create the action)
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6b. The Process List action

• Create a new action in the Firm

• Set the Kind, Collection to Process and Sort
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6c. Limiting entry to 1 segment

• Create a Counter 
stock and flow in 
the action

• Notice that, 
because an action 
is a discrete 
event, the stock 
and flow have the 
same units

• This stock exists 
only in the action, 
so it will count 
the number of 
iterations of the 
Process List loop

• Set the 
Process While 
field to 
Counter=0

• Create a 
trigger for 
Create 
CustomerBase
(we’ll fill it in 
later)
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6d. Creating the CustomerBase

A. Create a new action in the Segment

B. Name it, and set the Kind and Create type

C. Switch to the References tab and edit the Invoker

D. Change the type to Firm

A

B C

D
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6e. Define the new CustomerBase’s attributes

• You can drag the invoker and parent ids from the inspector, or 
type them and use the right-click-draw-arrow method to add 
them to the diagram
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6f. Define the initial Customers stock

• This is a little tricky – if we add a nonzero numerical value, we’re creating 
new people

• If we use 0, there’s no word of mouth for the new company

• Instead, we can seed the market with a small fraction of the Potential 
Customer stock

• We can do this by creating a cross-entity flow:
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6g. Finishing up

• We’re almost done – we just need to define the triggers we left 
empty

• It’s easy to find them in the error list
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Done!

• New firms now enter the 
market with customers 
and profits

• You’ll see some warnings due to 
lack of data for new firms – ignore, 
or delete the computation 
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EXTRA
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Attributes & References
SupplyChain8

• SupplyChainID identifies each level

• Customer and Supplier attributes identify each level’s partners 
in the chain

• Special cases:

– The factory doesn’t have a supplier

– The Retailer has exogenous customer orders

• Modify the chain = add more data
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What if we wanted many-to-many supplier relationships?

• We’d need another Entity Type:

– Supply chain levels to manage stock, place orders, etc.

– Transactions to relate one level to another, keep track of orders and 
shipments, etc.

SupplyChainLevel
ID

Invent
ory

Retail1 #

Factory1 #

Retail2 #

Retail3 #

…

Transactio
nID

FromLev
el

ToLev
el

Quantity

Trans1 Factory1 Retail2 #

Trans2 Factory1 Retail3 #

…
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Why do we need another entitytype for the relationship?

• There are two “things” at work:

– The supply chain level: a self-contained firm, with inventory, staff, 
financials, etc.

– The relationship between supply chain levels, with orders and 
shipments from a level to a level

• In arrayed SD, you would notice that the firms have [level] 
detail, while the relationships have [fromLevel, toLevel] detail.

• In a database, you would link a firm table to a relationship table


