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Agenda

ÅExtendSim Overview 

ÅContinuous and Discrete Models

ÅModel Optimization

ÅCustom Model Blocks 

ÅAnimation

ÅBuilding Animation Objects 

ÅIntegration with Bayesian Networks.



What is ExtendSim?

ÅGUI based simulation package
ÅContinuous, discrete event, discrete rate, and 

agent-based modeling is supported
ÅRobust set of modeling and data analysis 

components.  Allows for development of custom 
components.
ÅLinks to external data sources and also includes 

built-in databases
ÅSupports animation and advanced graphic for 

enhanced presentation



Extend Libraries



Internal Block Settings

Activity Block

Double click to open block and set internal

options
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Typical Applications
ÅManufacturing

ïAssembly lines, distribution, shipping

ÅFacilities

ïCustomer flow, operational efficiency, logistics

ÅIndustrial Operations

ïConstruction, mining

ÅMilitary Operations

ïTroop readiness, military logistics

ÅProcess Improvement

ïBusiness operations



Output

ÅBuilt-in graphing 
and report 
generation

ÅExport data to 
spreadsheets or 
databases
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Hierarchical Blocks
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Activity-Based Costing



Types of Models

ÅContinuous Models

ïValues are always present

ïExamples: Temperature in a room, Accounts, Fuel 
in your car

ÅDiscrete Models

ïThings happen at specific times

ïExamples: People enter a building, Cars in a 
parking lot, Files in an inbox

ÅMany models contain elements of each

ïExample: Deposit to a savings account



Inputs and Outputs
Continuous

Block
Discrete

Block

Continuous
Input

Continuous
Input

Continuous
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Discrete
Input

Outputs must be
connected to Inputs
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Continuous Models

If only the value blocks are used, there are no special requirements
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Discrete Models

Executive
Block

An executive block must be used if any discrete blocks are used in a model.
The executive block must be to the left of all other blocks.
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Example Problem

ÅWork station for evaluation of incoming 
paperwork

ï1000 forms as input

Å100 per hour enter system

ïStart with 3 workers

ïOne worker can review one form at a time

ïVariable time to complete review

ÅMean 3

ÅStd Dev 1



Work Flow Functions
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Work Flow Model
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Marine Corps Fuel and Water Logistics

ÅModeled availability 
of complex fuel and 
water systems based 
on repair and 
transport of 
components



Marine Corps Fuel and Water Logistics

Included use, repair, 
procurement, transport, 
and use-life guidelines 
for multiple system 
components with 
different attributes.

Output was system 
availability data for 
multiple battalions with 
different system use 
profiles.



Navy Ship and Aircraft Operations

Ship and aircraft loading, 
movement, and 
debarkation modeling.



Naval Ship Design

Model movement of troops and vehicles 
within a new ship design to see how 
long it takes to outfit and deploy a 
landing force with their vehicles.



Model Optimization

ÅExtend can be used to optimize problems

ÅMathematical solutions require equal 
numbers of variables and equations to solve

ïThese are not always available

ÅExtend uses genetic algorithms to optimize 
multiple variables in one equation



Optimization Problem

ÅAn unprocessed file results in an average loss 
of $300

ÅA processed file results in a gain of $1000

ÅA worker costs $3000 per 600 time units

ÅWhat is the optimal number of people to 
assign to this job?



Work Flow Optimization
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Set Optimization



Complex Optimization
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Dispatch Optimization


