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Objectives: Learn how to:
* Register on the FRED web site
* Set up projects

* Define parameter settings for FRED
simulations

e Submit jobs to the FRED server
* Visualize and download results
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e What is FRED?

— Software system for developing simulations of
population health

— Uses realistic population models

— Scales from local to national models

e What does FRED mean?

— FRamework for Epidemiolgical Dynamics

— Epidemiology Dynamics = any measurable
property of a population that changes over time
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* 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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* 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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* User login accounts with passwords

e 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

e Users can organize their work flow into Projects
e Users can select specific geographic regions to simulate
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Features

e 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

e Users can download results

— Raw data
— Plots
— Movies



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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* 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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GSPH-DEAN-RIDC-SECURE

GSPH-DEAN-RIDC-DMZ

PH-GSPH-PHDL-WKSTN

port 27017 (.json)
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User on our website

Website interface

e\What a user sees
ofred.publichealth.pitt.edu

API Site

eAgnostic to the front-end
efredapi.publichealth.pitt.edu

Computational Resource

*FRED lives here!
efredcore.publichealth.pitt.edu
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Request is sent to our queue

Status set to SUBmitted

A 4

Processed from queue

Resource requirements are assessed

A 4

FRED runs on our server

Status set to EXEcuting

A 4

| Results are generated

CSV Files are created Status set to COMpleted

13
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e User doesn’t need to install the FRED
application

e 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

e Results are stored on our server

14
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* Simple example using a SHARED condition
— Measles
— Some local counties
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" FRED Modeling System

A flexible, modular, open source framework for epidemic modeling:.

Try the new FRED Measles page!

FRED (A Framework for Reconstructing Epidemiological Dynamics) is an agent-based modeling system developed by the Pitt Public Health Dynamics
Laboratory.

FRED represents every person in a real geographic region as a separate individual each with her/his own unique social, familial, demographic, behavioral,
and health characteristics. Individuals interact within realistic household, school, and workplace social networks.

FRED was originally developed to simulate infectious disease epidemics, but has been extended to enable users to model a wide range of health
conditions and to study how patterns of those conditions vary over time in a specific region.

FRED is available through this web interface in the hopes of making large-scale agent-based models more useful to the policy-making community, the
research community, and as a teaching tool for students in public health.

Citation

If you use FRED in your research, please use the following citati

Grefenstette JJ, Brown ST, Rosenfeld R, Depasse J, Stone NT, Cooley PC, Wheaton WD, Fyshe A, Galloway DD, Sriram A, Guclu H, Abraham T,
Burke DS. FRED (A Framework for Reconstructing Epidemic Dynamics): An open-source software system for modeling infectious diseases and
control strategies using census-based populations. BMC Public Health, 2013 Oct;13(1), 940. doi: 10.1186/1471-2458-13-940. PubMed PMID:

Funding

Support for this work is provided by the National Institute of General Medical Sciences under MIDAS grant 1U54GM088491-01, by the Vaccine
Modeling Initiative funded by the Bill and Melinda Gates Foundation, and by the Robert Wood Johnson Foundation.

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Projects

Description

This page provides a list of your current Projects. Projects provide a way to organize your work with FRED. A Project is a set of related FRED jobs,
such as all the jobs associated with a given research study.

The My Projects list shows the status of your current Projects. Click on a Project to see the list of FRED jobs associated with that Project.

My Projects
Name Created At
Demo 2018-03-06 01:00:57
new 2018-03-06 02:12:31

Create New Project @ Demoz\

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Project: Demo2

Description

This page provides a list of your FRED Jobs associated with this project and the job's status. When the status of a job changes, this page
automatically refresh and display the updates.

Once the status of a Job is "completed", click on a Job Name to see the job details.

Click the "Create Job" button at the top of the list on right to create a new job.

FRED Jobs

None

FRED Plots

None

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Create Job

Description

This page provides the form used to create a new FRED Job.

Ajob is set of simulations based on the same parameters.

Job Setup

Job Name TestJob1

«

FRED Version 4.0.0

Number of Runs 0000

172345678291

Start Date 1/1/2017

End Date 06/30/2017

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Create Job

Description

This page provides the form used to create a new FRED Job.

u may select as many locations as you like to simulation. Select a country for the simulation and then use the filter box to find locations

within that country.

Note: FRED currently only allows simulations to run in one country per job.

Location Selection

Country United States

«

State Pennsylvania
. Showing all 62 Showing all 5
Locations
Filter
PA-Adams PA-Allegheny
PA-Armstrong PA-Beaver
PA-Bedford PA-Butler
PA-Berks PA-Washington
PA-Blair PA-Westmoreland

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Create Job

Description

This page provides the form used to create a new FRED Job.

Select as many conditions as you need for your simulation. can use the filter box to search for conditions.

Condition Selection

. Empty list Empty list
Your Conditions
Filter Filter
Showing all 6

Shared Conditions
Filter

Baseline Influenza (INF)

Baseline Maternity (MATERNITY)
Baseline Mortality (MORTALITY)
Workshop Example: Perceived Risk of Influenza (RSKw)
Workshop Example: Influenza Vaccine (Perceived Risk) (VA

Baseline Measles (MEASLES)

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Create Job

Description

This page provides the form used to create a new FRED Job.

Visualization allows you to show changes in states for agents ol p of the simulation area. Please select all of the states you may want to show
on the map.

Visualize

Showing all 6

. ) Showing all 2
States to Visualize
Filter
MEASLES.Start MEASLES.Fever
MEASLES.Susceptible MEASLES.Rash
MEASLES.Exposed
MEASLES.Latent

MEASLES.Recovery

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh

22



. PITT
ii PUBLIC HEALTH

EREM Projects Conditions Plots Movies More ~ David Galloway ~

Create Job

Description

This page provides the form used to create a new FRED Job.

Imports allow you to seed condition cases into the population. All seeded cases are placed in the exposed state of the condition.

imports

«

Condition to Import MEASLES
Start Day 0
End Day 5

Type of import? @ Max Fraction

Max 2

Restrict location? Yes © No
Restrict by age? @ Yes No

Min Age 0.0

Max Age 12.0

Add Import

Imports

Conditionto Import  StartDay EndDay Max Fraction Latitude Longitude Radius MinAge Max Age

MEASLES 0 5 2 n/a n/a n/a n/a 0.0 12.0

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Create Job

Description

This page provides the form used to create = ~

FRED Job level ¥<wer code can be added into the text area below. Please note that for condition level pai = =.he condition needs to be
edig

Additional Parameters Next

Parameter Text

N

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh

24



. PITT
ii PUBLIC HEALTH

EREM Projects Conditions Plots Movies More ~ David Galloway ~

Create Job

Description

This page provides the form used to create a new FRED Job.

Please review all of your settings for this simulation. Use the "Back" button to make any changes.

Review and Submit Submit Job

Variable Name  Selection
Job Name  TestJob1
FRED Version  4.0.0
Number of Runs 5
Start Date  1/1/2017
End Date  06/30/2017
Country  United States
Locations  PA-Allegheny, PA-Beaver, PA-Butler, PA-Washington, PA-Westmoreland
Conditions  Baseline Measles (MEASLES)

States to Visualize ~ MEASLES.Fever, MEASLES.Rash

Imports
Condition to Import Start Day End Day Max Fraction Latitude Longitude Radius Min Age Max Age
MEASLES 0 5 2 n/a n/a n/a n/a 0.0 12.0

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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A new job was created named: TestJob1 x
Additionally, the status column below will be automatically refreshed.

Project: Demo2

Description

This page provides a list of your FRED Jobs associated wit|

his project and the job's status. When the status of a job changes, this page
automatically refresh and display the updates.

Once the status of a Job is "completed", click on a Job Name to see the job details.

Click the "Create Job" button at the top of the list on right to create a new job.

Name Status Build

TestJob1 submitted 4.0.0
FRED Plots
None

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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A new job was created named: TestJob1 x
Additionally, the status column below will be automatically refreshed.

Project: Demo2

Description

This page provides a list of your FRED Jobs associated wit|

his project and the job's status. When the status of a job changes, this page
automatically refresh and display the updates.

Once the status of a Job is "completed", click on a Job Name to see the job details.

Click the "Create Job" button at the top of the list on right to create a new job.

Name Status Build

TestJob1 executing 4.0.0
FRED Plots
None

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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A new job was created named: TestJob1 x
Additionally, the status column below will be automatically refreshed.

Project: Demo2

Description

This page provides a list of your FRED Jobs associated wit|

his project and the job's status. When the status of a job changes, this page
automatically refresh and display the updates.

Once the status of a Job is "completed", click on a Job Name to see the job details.

Click the "Create Job" button at the top of the list on right to create a new job.

Name Status Build

TestJob1 completed 4.0.0
FRED Plots
None

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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FRED Job: TestJob1

Description

This page provides details about an individual FRED Job.

The results will be available via a CSV download.
Additionally, basic plots and movies are provided.

Click the "New Job" tab at the top of the page to create a new job.

Job Details
Name Project Status Build
TestJob1 Demo2 completed 4.00

Results Download CSV

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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sek,Popsize, MEASLES .newStart, MEASLES . Start, MEASLES . totStart ,MEASLES . ible,MEASLE ible, MEASLE: ible,MEASLE: MEASLES . Exposed , MEASLES . totExposed , MEAS
ASLES . totLatent , MEASLES . newFever , MEASLES . Fever , MEASLES . totFever , MEASLES . newRash, MEASLES . Rash, MEASLES . totRash, MEASLES . newRecovery , MEASLES . Recovery, MEASLES . y, MEASLES e,
>, MEASLES . RR

0,0,0,0,0,0,6.000000

353,2,2,2,0,0,0,0,0,0,0,0,0,
2017.01,2142353,0,0,2142353,0,2142349,2142353,2,4,4,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,12.500000
2017.01,2142353,0,0,2142353,0,2142347,2142353,2,6,6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,15.500000
2017.01,2142353,0,0,2142353,0,2142345,2142353,2,8,8,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,12.000000
2017.01,2142353,0,0,2142353,0,2142343,2142353,2,10,10,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,11.000000
2017.02,2142353,0,0,2142353,0,2142341,2142353,2,12,12,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,15.000000
2017.02,2142353,0,0,2142353,0,2142341,2142353,0,12,12,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.000000
2017.02,2142353,0,0,2142353,0,2142341,2142353,0,12,12,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.000000
2017.02,2142353,0,0,2142353,0,2142335,2142353,6,17,18,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,12.166667
2017.02,2142353,0,0,2142353,0,2142331, 2142353, 4,21,22,0,0,1,1,1,1,0,0,0,0,0,0,0,0,0,17.250000
,2017.02,2142353,0,0,2142353,0, 2142331, 2142353,0,21,22,0,0,1,0,1,1,0,0,0,0,0,0,0,0,0,0.000000
,2017.02,2142353,0,0,2142353,0, 2142331, 2142353,0,21,22,0,0,1,0,1,1,0,0,0,0,0,0,0,0,0,0.000000
,2017.03,2142353,0,0,2142353,0,2142330,2142353,1,20,23,2,2,3,0,0,1,1,1,1,0,0,0,0,0,0,4.000000
,2017.03,2142353,0,0,2142353,0,2142323,2142353,7,27,30,0,0,3,2,2,3,0,1,1,0,0,0,0,0,0,7.000000
,2017.03,2142353,0,0,2142353,0,2142322,2142353,1,27,31,1,1,4,0,2,3,0,1,1,0,0,0,0,0,0,1.000000
,2017.03,2142353,0,0,2142353,0,2142313,2142353,9,33,40,3,3,7,1,3,4,0,1,1,0,0,0,0,0,0,11. 444444
,2017.03,2142353,0,0,2142353,0,2142292,2142353,21,51,61,3,3,10,3,4,7,2,2,3,1,1,1,0,0,0,10.761905
,2017.03,2142353,0,0,2142353,0,2142262,2142353,30,77,91,4,4,14,3,7,10,0,2,3,0,1,1,0,0,0,10.900000
,2017.03,2142353,0,0,2142353,0,2142251,2142353,11,87,102,1,1,15,4,10,14,1,3,4,0,1,1,0,0,0,11.545455

,2017.04,2142353,0,0,2142353,0,2142239,2142353,12,97,114,2,2,17,1,8,15,3,6,7,0,

,1,0,0,0,8.750000
,2017.04,2142353,0,0,2142353,0,2142186,2142353,53,147,167,3,3,20,2,7,17,3,7,10,2,3,3,0,0,0,9.603774
,2017.04,2142353,0,0,2142353,0,2142140,2142353,46,191,213,2,2,22,3,6,20,4,11,14,0,3,3,0,0,0,8.239130
,2017.04,2142353,0,0,2142353,0,2142102,2142353,38,229,251,0,0,22,2,7,22,1,11,15,1,4,4,0,0,0,6.710526
,2017.04,2142353,0,0,2142353,0,2142084,2142353,18, 244,269, 3,3,25,0,5,22,2,10,17,3,7,7,0,0,0,9.722222

,2017.04,2142353,0,0,2142353,0,2142062,2142353,22,262,291,4,4,29,3,5,25,3,10,20,3,10,10,0,0,0,7.636364
,2017.04,2142353,0,0,2142353,0,2142044,2142353,18,274,309,6,6,35,4,7,29,2,8,22,4,14,14,0,0,0,7.000000
,2017.05,2142353,0,0,2142353,0,2142014,2142353,30,291,339,13,13,48,6,13,35,0,7,22,1,14,15,1,1,1,6.400000
,2017.05,2142353,0,0,2142353,0,2141917,2142353,97,372,436,16,16,64,13,23,48,3,8,25,2,16,17,0,1,1,8.298969
,2017.05,2142353,0,0,2142353,0,2141770,2142353,147,504,583,15,15,79,16,35,64,4,9,29,3,19,20,0,1,1,8.000000

,2017.05,2142353,0,0,2142353,0,2141591,2142353,179, 650,762,33,33,112,15,44,79,6,13,35,2,21,22,0,1,1,8.217877
,2017.05,2142353,0,0,2142353,0,2141323,2142353,268,890,1030,28, 28,140, 33,64,112,13,26,48,0,19,22,2,3,3,7.910448
,2017.05,2142353,0,0,2142353,0,2141019,2142353,304,1166, 1334, 28,28, 168,28,76,140,16,39,64,3,22,25,0,3,3,7.509868
,2017.05,2142353,0,0,2142353,0,2140926,2142353,93,1237,1427,22,22,190, 28,89, 168,15,50,79,4,25,29,1,4,4,6.440860
,2017.06,2142353,0,0,2142353,0,2140836,2142353,90,1298,1517,29,29,219,22,78,190,33,77,112,6,28,35,3,7,7,6.966667
,2017.06,2142353,0,0,2142353,0,2140535,2142353,301,1562,1818,37,37,256,29,79,219,28,92,140,13,38,48,3,10,10,5.584718
,2017.06,2142353,0,0,2142353,0,2140238,2142353,297,1825,2115, 34, 34,290, 37,88, 256, 28,104,168, 16,50, 64,4,14,14,6.922559
,2017.06,2142353,0,0,2142353,0,2139925,2142353,313,2093, 2428, 45,45, 335, 34,100,290,22,111,190,15,64,79,1,15,15,6.118211
,2017.06,2142353,0,0,2142353,0,2139520,2142353,405,2437,2833,61,61,396,45,116,335,29,107,219,33,95,112,2,17,17,7.056790
,2017.06,2142353,0,0,2142353,0,2139003,2142353,517, 2862, 3350,92,92,488,61,140,396,37,116,256, 28,120, 140,3,20,20,7.129594
,2017.06,2142353,0,0,2142353,0,2138743,2142353,260,3010,3610,112,112,600,92,198, 488,34,122,290,28,146,168,2,22,22,6.903846
,2017.07,2142353,0,0,2142353,0,2138390,2142353,353,3204,3963, 159, 159,759,112, 265,600, 45,145,335,22,168,190,0,22,22,6.541076
,2017.07,2142353,0,0,2142353,0,2137157,2142353,1233,4258,5196, 179,179,938, 159,363,759, 61,177,396,29,194,219,3,25,25,6.167883
,2017.07,2142353,0,0,2142353,0,2135791,2142353,1366,5435, 6562, 189, 189,1127,179,450,938,92,232,488,37,227,256,4,29,29,6.077599
,2017.07,2142353,0,0,2142353,0,2134283,2142353,1508,6721,8070,222,222,1349,189,527,1127,112,310,600, 34, 255,290,6,35,35,6.116711
,2017.07,2142353,0,0,2142353,0,2132785,2142353,1498,8022,9568, 197,197, 1546, 222,590,1349, 159,424,759, 45,287, 335,13, 48, 48,6.279039
,2017.07,2142353,0,0,2142353,0,2131249,2142353,1536,9352, 11104, 206, 206,1752,197,608,1546,179,542,938,61,332,396,16,64,64,5.976562
,2017.07,2142353,0,0,2142353,0,2130504,2142353,745,9827,11849,270, 270, 2022, 206, 625,1752,189,639,1127,92,409,488,15,79,79,5.571812
,2017.08,2142353,0,0,2142353,0,2129540,2142353,964,10478,12813,313,313,2335,270, 673,2022,222,749,1349, 112,488,600, 33,112,112,5. 328838
,2017.08,2142353,0,0,2142353,0,2127225,2142353,2315,12431,15128,362,362,2697,313,789,2335,197,787,1546, 159,619,759, 28,140,140,5.102376
,2017.08,2142353,0,0,2142353,0,2124653,2142353,2572,14570,17700,433,433,3130,362,945,2697,206,814,1752,179,770,938, 28,168,168, 5.384526
,2017.08,2142353,0,0,2142353,0,2121588,2142353,3065,17105,20765,530,530,3660,433,1108,3130,270,895,2022,189,937,1127,22,190,190,5.401305
,2017.08,2142353,0,0,2142353,0,2117992,2142353,3596,20041,24361,660,660,4320,530,1325,3660,313,986,2335,222,1130,1349,29,219,219,5.380145
,2017.08,2142353,0,0,2142353,0,2113739,2142353,4253,23431,28614,863,863,5183,660,1623,4320,362,1151,2697,197,1290,1546, 37,256,256, 5.032683
,2017.08,2142353,0,0,2142353,0,2111286,2142353,2453,24823,31067,1061,1061,6244,863,2053,5183,433,1378,3130,206,1462,1752,34,290,290,4.647371
,2017.09,2142353,0,0,2142353,0,2108293,2142353,2993,26637,34060,1179,1179,7423,1061,2584,6244,530,1638,3660,270,1687,2022,45,335,335,4.233211
,2017.09,2142353,0,0,2142353,0,2100477,2142353,7816,33259,41876,1194,1194,8617,1179,3103,7423,660,1985,4320,313,1939,2335,61,396,396,4.148286
,2017.09,2142353,0,0,2142353,0,2092229,2142353,8248,40141,50124,1366,1366,9983,1194,3434,8617,863,2486,5183,362,2209,2697,92,488,488,3.949321
,2017.09,2142353,0,0,2142353,0,2083671,2142353,8558,47261,58682,1438,1438,11421,1366,3739,9983, 1061, 3114, 6244,433,2530,3130,112,600,600,3.872517
,2017.09,2142353,0,0,2142353,0,2074530,2142353,9141,54758, 67823, 1644, 1644,13065,1438,3998,11421,1179,3763,7423,530,2901,3660,159,759,759,3.786347
,2017.09,2142353,0,0,2142353,0,2064661,2142353,9869,62669,77692,1958,1958,15023,1644,4448,13065,1194,4297,8617,660,3382,4320,179,938,938,3.645354
,2017.09,2142353,0,0,2142353,0,2059128,2142353,5533,65930,83225,2272,2272,17295,1958,5040, 15023, 1366, 4800, 9983,863,4056 5183, 189, 1127, 1127, 3.287909
,2017.10,2142353,0,0,2142353,0,2052904,2142353,6224,69465,89449,2689,2689,19984,2272,5874,17295,1438,5177,11421,1061,4895,6244,222,1349,1349,3.084672
,2017.10,2142353,0,0,2142353,0,2036854,2142353,16050,82521, 105499, 2994,2994,22978,2689,6919,19984,1644,5642,13065,1179,5877,7423,197,1546,1546,2.901620
,2017.10,2142353,0,0,2142353,0,2019613,2142353,17241,96349, 122740, 3413,3413,26391,2994,7955,22978, 1958, 6406,15023,1194, 6865,8617,206,1752,1752,2.723566
,2017.10,2142353,0,0,2142353,0,2001339,2142353,18274,110547,141014,4076,4076,30467,3413,9096,26391,2272,7312,17295,1366,7961,9983,270,2022,2022,2.596695
,2017.10,2142353,0,0,2142353,0,1980835,2142353,20504,126205,161518,4846,4846,35313,4076,10483, 30467, 2689,8563,19984,1438,9086,11421,313,2335,2335,2.460349
,2017.10,2142353,0,0,2142353,0,1958287,2142353,22548,142941,184066,5812,5812,41125,4846,12335,35313,2994,9913,22978,1644,10368,13065,362,2697,2697,2.362294
,2017.10,2142353,0,0,2142353,0,1944411,2142353,13876,150125,197942,6692,6692,47817,5812,14734,41125,3413,11368,26391,1958,11893,15023,433,3130,3130,2.276881
,2017.11,2142353,0,0,2142353,0,1928533,2142353,15878, 158674, 213820, 7329,7329,55146,6692,17350,47817,4076,13172,30467,2272,13635,17295,530,3660,3660,2.095919
,2017.11,2142353,0,0,2142353,0,1895458,2142353,33075, 184049, 246895,7700,7700,62846,7329,19833,55146, 4846, 15329,35313,2689,15664, 19984, 660,4320,4320,1.855661
,2017.11,2142353,0,0,2142353,0,1862848,2142353,32610,208417,279505,8242,8242,71088,7700,21721,62846,5812,18147,41125,2994,17795,22978,863,5183,5183,1.765839
,2017.11,2142353,0,0,2142353,0,1830775,2142353,32073,231378,311578,9112,9112,80200,8242,23271,71088, 6692,21426,47817,3413,20147,26391, 1061, 6244,6244,1.686995
,2017.11,2142353,0,0,2142353,0,1797521,2142353,33254,253815, 344832, 10817,10817,91017,9112, 25054, 80200, 7329,24679,55146,4076,23044,30467,1179,7423,7423,1.632195
,2017.11,2142353,0,0,2142353,0,1761709,2142353,35812,276890,380644,12737,12737,103754,10817,28171,91017,7700,27533,62846,4846,26696,35313,1194,8617,8617,1.570256
,2017.11,2142353,0,0,2142353,0,1736151,2142353,25558,288009,406202,14439,14439,118193,12737, 32666, 103754, 8242,29963,71088,5812,31142,41125,1366,9983,9983,1.470146
,2017.12,2142353,0,0,2142353,0,1707699,2142353,28452,300308, 434654, 16153, 16153, 134346, 14439,37993,118193, 9112, 32383, 80200, 6692,36396,47817,1438,11421,11421,1.396633
,2017.12,2142353,0,0,2142353,0,1659635,2142353,48064,331240,482718,17132,17132,151478,16153,43329,134346,10817,35871,91017,7329,42081,55146,1644,13065,13065,1.244653
,2017.12,2142353,0,0,2142353,0,1613353,2142353,46282,358812,529000,18710,18710,170188,17132,47724,151478,12737,40908,103754, 7700, 47823, 62846, 1958, 15023,15023,1.186228
,2017.12,2142353,0,0,2142353,0,1567308,2142353,46045,384485,575045,20372,20372,190560,18710,51995,170188,14439,47105,118193, 8242, 53793, 71088,2272,17295,17295,1.145770
,2017.12,2142353,0,0,2142353,0,1520659,2142353,46649,408706,621694,22428,22428,212988,20372,56214,190560,16153,54146,134346,9112,60216,80200,2689,19984,19984,1.106112
,2017.12,2142353,0,0,2142353,0,1472967,2142353,47692,431028, 669386, 25370, 25370, 238358, 22428,61510,212988,17132,60461,151478,10817,68039,91017,2994,22978,22978,1.047492
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* Now we can create a plot
e Let’s look at the following states
— Susceptible
— Exposed
— Fever
— Rash
— Recovery
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Project: Demo2

Description

This page provides a list of your FRED Jobs associated with this project and the job's status. When the status of a job changes, this page
automatically refresh and display the updates.

Once the status of a Job is "completed", click on a Job Name to see the job details.

Click the "Create Job" button at the top of the list on right to create a new job.

FRED Jobs

Name Status Build

TestJob1 completed 4.0.0

FRED Plots

None

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Create Plot for Project: Demo2

Description

This page provides the form used to create a new FRED Plot.

You can plot the results from any of your "Completed" jobs from this specific project (‘Demo2'). Please select the appropriate job(s) and any
additional plotting parameters.

Once you have completed the forms within each tab, click "Finish".

Step 1
Jobs TestJob1
Find V: les to Plot
Step 2

Plot Name @

Measles
Title Measles Pittsburgh Area
Bar Chart @
Error Bars

Normalize @
By Week
Show Year
Show All Runs

Line Width @

X-tics Frequency @

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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m Projects Conditions Plots Movies More v

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

TestJob1

Popsize

MEASLES.Exposed

MEASLES.Fever

MEASLES.Immune

MEASLES.Latent

MEASLES.newExposed

MEASLES.newFever

MEASLES.newimmune

MEASLES.newLatent

MEASLES.newRash

MEASLES.newRecovery

MEASLES.newStart

MEASLES.newSusceptible

MEASLES.Rash

MEASLES.Recovery

MEASLES.RR

MEASLES.Start

MEASLES.Susceptible

Popsize

MEASLES.Exposed

MEASLES.Fever

MEASLES.Immune

MEASLES.Latent

MEASLES.newExposed

MEASLES.newFever

MEASLES.newimmune

MEASLES.newLatent

MEASLES.newRash

MEASLES.newRecovery

MEASLES.newStart

MEASLES.newSusceptible

MEASLES.Rash

MEASLES.Recovery

MEASLES.RR

MEASLES.Start

MEASLES.Susceptible

Example Plot

David Galloway ~

Blue

Green-Yellow

Orange

Blue

Blue

Blue

Blue

Blue

Blue

Blue

Blue

Blue

Blue

Red

Black

Blue

Blue

Blue

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh

«

«

«

«

«

«

«

«

«

«

«

«

«

«

«

«

«
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FRED Plot for Project: Demo2

Description

This page provides the plot of the results of your previously selected FRED Jobs.

Measles Back to Project

Measles Pittsburgh Area

2.5e+06
MEASLES.Exposed
MEASLES Fever ———
MEASLES.Rash ——
2e+06 MEASLES Recovery =— .
MEASLES.Susceptible ———
» 15e+06 |
©
E]
p=
2
2
= le+06
500000 |
0
o 20 40 60 80 100 120 140 160 180

Days

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Measles Pittsburgh Area

2.5e+06 ‘
MEASLES.Exposed
MEASLES.Fever
[ : ‘ MEASLES.Rash —— 1
2e+06 : ~ : MEASLES.Recovery =— .
3 3 MEASLES.Susceptible ——
» l5e+06
_m L
3
=
2
o L
= le+06 |
500000 |
0
0 20 40 60 80 100 120 140 160 180

Days
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* 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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Create Movie

Description

This page provides the form used to create a new FRED Movie from single FRED Job.

YYou can create movies from any of your "Completed" jobs.
Please select the appropriate job and any additional movie parameters.

Once you have completed the forms within each tab, click "Finish".

Step 1

Job | TestJobt

Find Variables to Display

«

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Create Movie

Description

This page provides the form used to create a new FRED Movie from single FRED Job.

YYou can create movies from any of your "Completed" jobs.
Please select the appropriate job and any additional movie parameters.

Once you have completed the forms within each tab, click "Finish".

Step 1
Job | Testyob1 c
Step 2
Movie Name @ Measles Outbreak
Title

Measles Outbreak

Subtitle Pittsburgh Area

Left Caption

Left Caption Color

«

Center Caption

Center Caption Color

«

Right Caption

Right Caption Color

«

Show Census Tracts

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Right Caption Color

«

Show Census Tracts
Add Grid

Run Number

Line Width @

Min X

Max X

MinY

Max Y

Start Day

End Day

Interval

Step 3@

Display? Movie Variable Point Size (0 - 0.100) Period Color

MEASLES.Fever 0.002 Red

«

«

MEASLES.newFever 0.002 Orange

MEASLES.Rash 0.002 Red

«

MEASLES.newRash 0.002 Red

«

ate the Movie

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Movies

Description

This page provides a list of your current Movies.

If the status is "Complete", click on a movie name to view the movie.

Name Status Created At Delete?
test movie completed 2018-10-14 18:52:03
Measles Outbreak completed 2018-10-25 10:43:47

Delete Seleted

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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FRED Movie

Description

This page provides the movie of the results of your previously selected FRED Job.

Once the status of a Movie is "completed", click on a Movie Name to see the movie.

Measles Outbreak

Heasles Outbreak
Pittsburgh Area

2017-83-12

80 Grove U} Brookviie
o g ° J
igstown S D

[} .
New Castle :°
-] LA

o Punxsutawne

o

Indiana
o

. G

joenvi

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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Heasles Outbreak
Pittsburgh Area
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* We will be doing this in the workshop

* | 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
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Edit Condition

Description

This page provides the form used to edit your condition and add or remove states.

Enter the required information an click "Update".

Condition Properties

Name @ MyTestCond

Transmission Mode @ respiratory

«

Transmissibility @ 14

Short Description

A simple condition

Parameter Text @ MyTestCond.states = AB C
MyTestCond.transmission_mode = respiratory
MyTestCond.transmissibility = 1.4
MyTestCond.exposed_state = B
MyTestCond.A.duration_median = -1

Save

FRED Web v2.2.0, © 2018 Public Health Dynamics Laboratory, University of Pittsburgh
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* As | 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
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* Any thoughts?
e Questions?
e Concerns?
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FRED Resources

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

e FRED Github:
https://github.com/PublicHealthDynamicsLab/FRED
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Thanks!



