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Workshop Overview

Summary of Approach
Case Study (SIR)
Model Building

Aggregate Model
Agent Models 
Runtime Model

Running the Model
Display Results via Excel
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Aggregate Disaggregate

IR = cS (I/N) i

IR = Σ IRi
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System State

Agent State

Change in System
State

Change in Agent
State

Information from
other Agents

Cue1
Cue2

Cue n

Output = f(Cue1, Cue2, ..., Cue n)

...

Agent's Decision Rule

Change in System State = Σ Change in Agent States

Solution Approach

Different Models Capture Heterogeneity
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Case Study (SIR) – Classic 
Model

Infection
Rate

IR

+ +

Contact
Rate

c

Infectivity
i

++

B

Depletion

R

Contagion

Susceptible
Population

S

Total
Population

N

- +

B

Recovery

Recovery
Rate
RR

Infectious
Population

I

Recovered
Population

R

Average Duration
of Infectivity

d

-

IR = cS (I/N) i RR = I/d



6

CABM Approach
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Agent Level
Sum of stocks = 1
RR = DELAYFIXED 
(IR, Recovery Time)
IR

If S = 0, IR = 0 else
IR Prob = Prop(I) * 
Infectivity of Agent
Generate random 
number to decide 
whether to Infect

S I R
IR RR

Prop(I) = 4 / 8 = 0.5
Infectivity = .10
Prob(I) = 0.5 * .1 = 0.05
e.g. R = .9600
If (1 – R) < 0.05, then agent is infected,
IR = 1 / Delta Time 



8

Model Building

XML-Based
XML Editor would be useful!
Three types of files

Aggregate Model
Agent Models
Runtime Model



9

Aggregate Model - Stocks
S I R

IR RR
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Aggregate Model - Flows
S I R

IR RR
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Aggregate Model - Auxs
S I R

IR RR
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Agent Model: Stock
S I R

IR RR
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Agent Model: Stock
S I R

IR RR
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Agent Model: Stock
S I R

IR RR
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Agent Model: Flow
S I R

IR RR



16

External Function (1)
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External Function (2)
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Agent Model: Flow
S I R

IR RR
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Agent Model: Auxs
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Runtime Model - Setup
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Runtime Model – Aggregate 
and Sub Models
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Runtime Model – Agent 
Instances
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Runtime Model –
Agent Type 1
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Runtime Model –
Agent Type 2
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CABM.exe.config
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Run Simulation (CABM)
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XML Output Files
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The Full Model: Model_RuntimeModel
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Aggregate Results: SIM_RunTimeModel
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GRID_Structure



32

100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100
100 200 200 100 100 200 100 100 100 100
100 200 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100
100 200 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100

100 200 100 200 100 100 100 100 100 100
100 300 300 300 100 200 200 100 100 100
300 200 200 200 100 200 200 100 100 100
300 200 300 100 100 300 200 100 100 100
300 200 200 100 100 100 200 100 100 100
200 100 100 100 100 100 100 100 100 100
200 200 100 100 100 100 100 100 100 100
300 300 300 100 100 100 100 100 100 100
200 200 100 100 100 100 100 100 100 100
200 200 100 100 100 100 100 100 100 100

100 300 100 300 100 100 100 100 100 100
100 300 300 300 300 300 300 100 100 100
300 200 200 300 100 200 300 100 100 100
300 200 300 100 100 300 300 100 100 100
300 300 300 100 100 100 300 100 100 100
300 200 300 100 100 100 300 100 100 100
300 300 200 100 100 200 200 200 100 100
300 300 300 100 100 100 200 100 100 100
300 200 300 100 100 100 100 100 100 100
300 300 100 100 100 100 100 100 100 100

100 300 100 300 100 100 100 100 100 100
100 300 300 300 300 300 300 100 100 100
300 200 200 300 100 200 300 100 100 100
300 200 300 100 100 300 300 100 100 100
300 300 300 100 100 100 300 200 100 100
300 300 300 100 100 100 300 300 200 200
300 300 300 100 100 300 300 300 200 200
300 300 300 100 100 100 300 200 200 200
300 200 300 100 100 100 100 100 200 100
300 300 100 100 100 100 100 100 100 100

t = 0

t = 5

t = 10

t = 15



33

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300
100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 200
200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 200 200 200 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 200 200 200 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 200 200 200 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 200 200 200 300 300 300
100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 200 200 200 300 300 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 200 200 200 300 300 300 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 200 200 200 300 300 300 300
100 100 100 100 100 100 100 100 100 100 100 100 100 100 200 200 200 300 300 300
100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
100 200 200 200 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300

Agent State Changes
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Conclusions
An exploratory approach 
to use SD as a basis 
ABM
Research applications, 
and classroom teaching
Enhancements: 

Underlying network 
structures
Usability
Performance
Aggregating mechanisms
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