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Who Am I?
• Senior Research Programmer
• BS Mathematics (University of Pittsburgh)
• MS Computer Management & Information 

Systems (Southern Illinois University at 
Edwardsville)

• MS Information Science (University of 
Pittsburgh)

• PhD Student in Computational Modeling and 
Simulation (University of Pittsburgh)

• Software Developer for the last 21 years
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Overview
Objectives: Learn how to:
• Register on the FRED web site
• Set up projects
• Define parameter settings for FRED 

simulations
• Submit jobs to the FRED server
• Visualize and download results
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FRED Overview
• What is FRED?
– Software system for developing simulations of 

population health
– Uses realistic population models
– Scales from local to national models

• What does FRED mean?
– FRamework for Epidemiolgical Dynamics
– Epidemiology Dynamics = any measurable 

property of a population that changes over time
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FRED Overview
• Typical FRED Applications
– Find expected geo-spatial spread of an epidemic
– Predict effects of vaccination programs
– Evaluate interventions such as school closure
– Evaluate health policies such as paid sick leave
– Explore interaction of environmental and health 

dynamics
– Explore dynamic changes in behavior
• Stay home (Isolation) decisions
• Vaccination decisions
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FRED Overview
• Why run FRED on the Web?
– Access to powerful computer resources
– No software installation on user's computer
– User can focus on modeling and analysis, not 

programming
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Features
• User login accounts with passwords
• Users can set up and run FRED jobs with no software 

installation required on the user's computer
• FRED jobs run on the FRED server and results are 

available through the web
• Users can organize their work flow into Projects
• Users can select specific geographic regions to simulate
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Features
• Users can specify the characteristics of the condition to 

be simulated
– States
– Transitions from State to State
– Modifiers of those Transitions
– Importation schedule of Condition (seeds)

• How many
• Where they should occur

• Users can download results
– Raw data
– Plots
– Movies
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Challenges
• The underlying FRED software has an almost unlimited 

number of options / parameters
• Many options are not known until the user defines 

them (i.e. Conditions / States)
• This makes creating a user interface challenging
– E.g. can’t create a drop-down menu of stuff that isn’t there 

yet
– Limited screen real estate in a web-browser for so many 

options
– Needs to be usable across browsers and devices
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Challenges
• One of FRED’s best features is its synthetic population
– Matches the demographic features of a geographic region’s 

population
– Has one synthetic agent for every real person reported in the 

census

• Need shared memory (RAM) to be able to create all 
agents for a given simulation
– The available RAM on our a machine is a limiting factor in 

what can be simulated

• The more agents that are created, the longer the 
simulation takes to run
– No instant gratification (have to wait for results)
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Architecture

FRED	API
(PHP/Laravel)

MongoDB

FRED

FRANKdaemon

http	(80/443)
.txt

nfs (.txt	read	only/	port	2049)

port	27017	(.json)

ssh (port	22)

Computation	Server
(VM	to	start,	purchase	PM)

API	Server
(VM	on	GSPH	VMWare)

PH-GSPH-PHDL-WKSTN

GSPH-DEAN-RIDC-SECURE

GSPH-DEAN-RIDC-DMZ
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Architecture
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User on our website

Website interface
•What a user sees
•fred.publichealth.pitt.edu

API Site
•Agnostic to the front-end
•fredapi.publichealth.pitt.edu

Computational Resource
•FRED lives here!
•fredcore.publichealth.pitt.edu



What happens next?

Results are generated

CSV Files are created Status set to COMpleted

FRED runs on our server

Status set to EXEcuting

Processed from queue

Resource requirements are assessed

Request is sent to our queue

Status set to SUBmitted
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Bottom Line
• User doesn’t need to install the FRED 

application
• User only needs to have access to a web 

browser
• Works on mobile devices
• Jobs are sent to our server
• Website itself asks our server about job status
• Results are stored on our server
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Example
• Simple example using a SHARED condition
– Measles
– Some local counties
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Example
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Example
• Now we can create a plot
• Let’s look at the following states
– Susceptible
– Exposed
– Fever
– Rash
– Recovery
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Example Plot
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Example Plot
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Example Plot
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Example Plot
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Example Plot

36



Example Movie
• We can also make a movie
• I’m just going to show the new agents who are in the 

following states on a given day
– Fever
– Rash
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Example Movie
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Example Movie
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Example Movie
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Example Movie
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Example Movie
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Example Movie

43



Create Conditions
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• We will be doing this in the workshop
• I wanted to briefly discuss the Parameter Text 

box
• On the Condition page allows user to enter:
– Transitions (in addition to what is on the GUI)
– Transition Factors that alter the transition 

probabilities
– Side effects



Create Conditions
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Create Conditions
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• As I mentioned in the Challenges
– Many parameters /options are not known when 

the condition is created (they are user-defined)
– The Parameter Text box is a work-around for the 

short-term
• The parameters will still be validated 
• But, allows flexibility for user to submit additional 

parameters

– Will be using this more during the Hands-on 
portion



Questions
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• Any thoughts?
• Questions?
• Concerns?



FRED: Development Team

Pitt Public Health
• John Grefenstette
• Don Burke
• Mark Roberts 
• Saumyadipta Pyne
• Mary Krauland
• David Galloway
• Mike Lann
• Bob Frankeny
• David Sinclair

RTI
• Phil Cooley
• Bill Wheaton

Pittsburgh Supercomputing Center
• Shawn Brown
• Nathan Stone
• Jay DePasse

Carnegie Mellon University
• Roni Rosenfeld
• Alona Fyshe
• Anuroop Sriram
• Jack Paparian
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FRED Resources

• FRED Web:
http://fred.publichealth.pitt.edu

• FRED Github:
https://github.com/PublicHealthDynamicsLab/FRED
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