STEM

e Step by step model set up with screen shots

* This is an example of base model disease with
air and ground transportation

— Using a basic Ebola and Flu examples
— 1 initial case

— 10 initial cases

— 6 month time frame

— Starting from Queens, New York

— Finite Solver
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Start the Project with new STEM Project...everything falls in this Folder
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Name it whatever you want
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The left side will automatically populate with the necessary folders.
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You will start each new Model here...first thing | recommend is creating a baseline
Model first that you can add to each of the diseases without having to re-create.
So, one time build the airtravel, ground, populations, etc...

So, lets start with baseline model
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| just call it BaseModel...
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Now to the BaseModel Add,

US Human Population, 0,1,2 (in Models Tab)

This is US Pop in States and Counties
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Add Air Transport 2 and 1,- Within states

Air transport 1 and O — Between States These are all in Graphs Tab
Add Ground Transport 2004 — Level 2

And ZZZ -1 and 0 (This is international aircraft)
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Once you close the tab it will save
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Lets create a new disease
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Name the disease, here Ebola, and then all the parameters are on the Excel
Spreadsheet for each disease. Keep all other variables to the default. This is Ebola
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Now for Ebola Model, you create a New Model, and add the basemodel and the
New disease...

@ STEM File Tools Edit (M| Search Run Window Help | |
@ © Population Model STEM
£ Population Initializer

| ]J % [llsimulation | § J Designer | & Analysis

il Disease
& Project Explorer 82 | i Infector / Inoculator = 8 5 Outiine X =g
» I AirTravelBaselines #* Model Generator Project Ancoatiinete natavedetie:
¥ 2 AirTravelFinal 5 Experiment
v ") Decorators < Trigger
Bl Ebola.standard SEIR Ci Predicate
§ g::::‘e e &) Real-Time Sequencer
Loggers (U} Sequential Sequencer
v@&odels & Scenario
v iiBaseModel.model Mod i3 New Solver
» i USA_0_1_2_popul
» 3 USA_O_USA _1.grapl -
» 3 USA_1_USA_2.grapl =3 STEM Project |
» EFUSA_2_USA 2.grapt 2 Graph ¢
» 3222 _-1_22Z 0.graph Air transport between ZZZ(-1) and
#4 Modifiers
¥ Predicate
¢, Scenarios
{(ySequencers
|5 Solvers
N Triggers
Recorded Simulations
» > ATSEIRBase
» |= org.airtravel.airtravel
. - =]

& Scenarios L’, Models [ Graphs =™ Triggers ﬂ Predicates \s Sequencers ] Properties 82 . Tasks Error Log “ Decorators

Properties are not available.

0 items selected




@ STEM File Tools Edit New Model Editor Search Run Window Help |

TMeoe STEM

i |

| ouciiceoe || g9 simuiaton [EfDesigner] @ Anaysis
[? Project Explorer 53 ©% Y= 0 [@ebolamodel = B 2= outline 8 =8
» I3 AirTravelBaselines I ebola.model Model An outline is not available.
V& AirTraveiFinal % BaseModel.mode! Model

¥ ") Decorators

l‘_jiistml- SEIR Comp: Model

Experiments
Graphs
Loggers

Bast
i USA_0_1_2_population.model USA Human Population (Le
» -3 USA_0_USA _1.graph Air transport between USA States ('
» 7 USA_1_USA_2.graph Air transport between USA Countie:
» -7 USA_2_USA_2.graph Road Transportation Network (200¢
» 3222 _-1_22Z_0.graph Air transport between ZZZ(-1) and
1 ebola.mode! Model
Modifiers
Predicate
Scenarios
Sequencers
Solvers
Triggers
Recorded Simulations
» = ATSEIRBase
» 4} org.airtravel.airtravel

& Scenarios [ Models [ Graphs =™ Triggers [l Predicates (U Sequencers [ Properties 82 &) Tasks 9 Error Log |l Decorators B =N

& 1 item selected
Property Value




@ STEM File Tools Edit New Model Editor Search Run Window Help l

oe STEM

| Cocneee )| 88 Ilsmation [ Desianer] @ anaiysis

*Ebola.model 3 = 0O B= outline 2 =0

[ Project Explorer 58
» I AirTravelBaselines v [ Ebola.mode! Model An outline is not available.
v (& AirTravelFinal » [ BaseModel. model Model

¥ |:")Decorators
Ebola. SEIR Compa Model

Experiments
Graphs

BaseModel.model Model
» B3 USA_0_1_2_population.model USA Human Population (Le
» 3 USA_O_USA_1.graph Air transport between USA States (
» 3 USA_1_USA_2.graph Air transport between USA Countie:
» -7 USA_2_USA_2.graph Road Transportation Network (200¢
» -3 222_-1_22Z_0.graph Air transport between 2ZZ(-1) and
Ebola.model Model
Modifiers
Predicate
) Scenarios
Sequencers
Solvers
Triggers
Recorded Simulations
» > ATSEIRBase
» 1= org.airtravel.airtravel

% Scenarios [ Models [ Graphs <> Triggers Ml Predicates (U} Sequencers [T Properties §2 &) Tasks @ Error Log |l Decorators e =e0

1 item selected

I
Property Value
Resource




® STEM File Tools Edit New Model Editor Search Run Window Help |

Teoe » STEM

=0

E= Outline 32 <o
An outline is not available.

{25 Project Explorer 82
» 2 AirTravelBaselines
¥ =2 AirTravelFinal BaseModel.model Model

SEIR (

v
% BaseModel.model Model
»B3UsSA 0.1 2 ion.model USA Human ion (Le
» 3 USA_O_USA_1.graph Air transport between USA States (
» 3 USA_1_USA_2.graph Air transport between USA Countie:
» 3 USA_2_USA_2.graph Road Transportation Network (200¢
» -3 222_-1_22Z_0.graph Air transport between ZZZ(-1) and
» i Ebola.model Model

Modifiers
Predicate
Scenarios
Sequencers
Solvers
Triggers
Recorded Simulations

» > ATSEIRBase

» 1= org.airtravel.airtravel

& Scenarios B Models [ Graphs = Triggers [l Predicates (U} Sequencers [T] Properties $8 &) Tasks @) Error Log [l Decorators B w==n

il 1 item selected

1
————— Pproperty Vaive
Resource




Now you have an Ebola Model with the basemodel and disease parameters.
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Now build the scenario—New Scenario
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Drag the Model from Model on the left side into the open scenario in the middle panel
Notice | named the scenario Ebolal — One initial case

® STEM File Tools Edit New Scenario Editor Search Run Window Help
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iiEboIa.s!andard SEIR Compartment Model
Experiments B Ebola.mode! Model
%Graphs
Loggers
v [§hModels
» i BaseModel.model Model
#4 Modifiers
[ Predicate
» &) Scenarios
le Sequencers
j;;Solvers
=\ Triggers
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Scenario Editor Search Run Window Help

® STEM File Tools Edit

© Population Model
4 Population Initializer

il Disease
% Project Explorer 52 §if Infector / Inoculator
» = AirTravelBaselines #* Model Generator Project
¥ =2 AirTravelFinal ¥ Experiment
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Ebt?la.standard SEIRCi . Predicate
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i

v andels & Scenario
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Prodicate =8 STEM Project
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Selected Object: Ebola1.scenario Scenario
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Now you need a time frame—You will only have to do this once, and reuse the model.

This is a new Sequential Sequencer...| name it baseébmonths...
From 1 Sept 2016, to 1 March 2016 (specific end date.)- finish

[ ,l

[ ] (o] New Sequential Sequencer
o g Sequential Sequencer h | | 5 Elsimuiation |§ ] Designer & Anaysis

| Create a new STEM Sequential Sequencer in a project.
k 3 b = 0 g outline X =0
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® STEM File Tools Edit New SequencerEditor  Search Run d Help |

| Cuicinccess i gg [lsimutation
E% Y= 0 g eboal |® 2 = O 2 Outline

» 2 AirTravelBaselines (Y] An outline is not available.
¥ =+ AirTravelFinal
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Now drag new sequencer to your scenario...from left side to right side

@ STEM File Tools Edit New Scenario Editor Search Run Window Help [

Simulation | §  Designer | & Analysis
:21 . i ys!

[ Project Explorer 52 ¥ = O & *Ebolat.scenario 82 = O = Outline %2 =0
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v 2 AirTravelFinal » i ebola.model Model

v|./)|Decorators
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¥ §fiModels
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U 1 item selected
J Property Value

U 1 item selected




& STEM File Tools Edit JNCUM Scenario Editor Search Run Window Help |

@ Population Model STEM

4 Population Initializer 53 [llsimuiation | Designer | & Analysis
il Disease ! .

[# Project Explorer 5% ') *Ebolal.scenario 52 = O g outline =0

» = AirTravelBaselines #* Model Generator Project v & Ebolal.scenario Scenario An outline is not available.
¥ AirTravelFinal & Experiment » i Ebola.mode! Mode!
v quiooontm -~ Trigger
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Now you need your infector, and where to infect the person. Under “New Infector”
--Disease name (must match the disease name you are using...here Ebola)

@ STEM [ ]
| @ o New Infection/Inoculation Point
I Rt SRt ] e BeEw + 44 Infector/Inoculator o [llsimulation [ETDesigner] &8 Analysis
) - W ¢ ; | S i
\ . Missing the location specification
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'Eg Sequencers Number to infect: 1
@ Select Location
[fgisolvers Location ISO Key:
W\ Triggers
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Log Folder
© First row Last row Selected row 0
| )
$ Scenarios :dM‘ fLog l”]':n:r orators s (Dl =

G 1item select| ‘

Pre
Resource e |

\
\
\
\
\
{

2 Cancel
1 J

ithomasiecied e




You name a new infector based on the scenario...this one will be Ebolal

Location...Queens, New York

Infector/Inoculator

New Infection/Inoculation Point

€3 Missing the location specification
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Select Location
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Should come out as US-NY-36081-- Finish
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Infector/Inoculator
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@ STEM File Tools Edit New Scenario Editor Search Run Window Help |
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Now drag to your scenario...Ebolal is the infector in the Decorators Folder...
Don’t confuse with the Ebola disease that was created...The infector has an

III

” on it!

@ STEM File Tools Edit New Scenario Editor Search Run Window Help
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Now need to add a Solver...Read this article on Solvers
http://wiki.eclipse.org/STEM_Solvers
Here is for Finite...

§ STEM File Tools Edit M ScenarioEditor  Search Run Window Help
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Will use Finite in this example
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_New solver.
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Now drag the solver to the scenario...

@ STEM File Tools Edit New Scenario Editor Search Run Window Help |
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@ STEM File Tools Edit New Scenario Editor Search Run Window Help |
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Now you need to add the Logger...Here you create the folder of the raw data.

The directory under recorded simulations, wherever folder you put the STEM model on
your computer is the easiest.

Note: make sure to put “YES” on log initial simulation state

Then select all the compartments in the “Appropriate Disease”

@ Safari File Edit View History Bookmarks Develop Window Help [ ]
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Select the “recorded simulation”, in the
Folder that you call the STEM project...
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Now add logger to your scenario...you are done!
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Close and it will save...
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Now right click on the right hand side scenario, and hit “Run”
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Now you will come to this screen...pause it (Yellow pause button)---center the US,
Enlarge, then you can continue with the play button, you can also change the GAIN
Value to show the values better
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Now go find the folder of recorded simulations, and now all your data

Is stored...Ebola, you have deaths, incidence, exposed, susceptible, etc

It can be opened with Excel.

@ Finder File Edit View Go Window Help

; % Applications
& Project Explorer %2 H E e Ta R QK - X4 3 Q Search
» | AirTravelBaselines — — — e — — -
¥ =2 AirTravelFinal Favorites Name Date Modified Size  Kind
Decorators &) iCloud Drive ¥ [ stemApr21 Today, 12:05 PM Folder
Ebola.standard SEIR Comp v | workspace Today, 12:40 PM Folder
i Ebolat.standard &% Dropbox v [ AirTravelFinal Today, 3:38 PM ~  Folder
Experiments # Applications v [ Recorded Simulations Today, 3:46 PM ~  Folder
Geaphs {8 Desktop v [ Ebola1-2-2016-11-13T15/43/24 Today, 3:46 PM Folder
V¢ Loggers v [ Ebola Today, 3:46 PM Folder
EEbolat.logger CSV File Log [ Documents v [ human Today, 3:43 PM e
'%?::M odelmodel Modal | © Dovwnloads Disease Deaths_2.csv Today, 3:45 PM 12MB  comm..values
bEboIa.modeI Model i@ Pictures lL2.csv Today, 3:45 PM 121 MB comm...values
E Modifiers R2.csv Today, 3:45 PM 12MB  comm..values
i;'Prodicam Shared E_2.csv Today, 3:45 PM 121 MB comm...values
v . ) hpbo5ada... Incidence_2.csv Today, 3:45 PM 121MB  comm..values
v & Ebolat.scenario Scenario Population Count_2.csv Today, 3:45 PM 10.3MB comm...values
(UBaseBmon.sequencer Sf Tags S.2.csv Today, 3:45 PM 104MB  comm..values
f BaseFinite.fd Solver ® Red runparameters.csv Today, 3:43 PM 371bytes  comm..values
» B8 Ebola.model Model S Onas o ScenarioLog.html Today, 3:43 PM 206KB  HTML
& Ebolal.logger CSV File > loggers Today, 3:40 PM -~ Foider
Efiebolat.standard Yellow » [ solvers Today, 3:31 PM Folder
v{T{}Sequencers ® Green » [ decorators Today, 3:05 PM Folder
(U BaseBmon.sequencer Seq » [ sequencers Today, 2:55 PM - Folder
v[izSolvers AR » [ scenarios Today, 2:52 PM - Folder
Zj BaseFinite.fd Solver ® Purple » [ models Today, 2:50 PM - Folder
Triggers » [ experiments Today, 12:40 PM - Folder
Recorded Simulations | 9y » [ graphs Today, 12:40 PM Folder
> BATSE!RB&SB : All Tags... » [ modifiers Today, 12:40 PM Folder
» i org.airtravel airtravel » [ predicates Today, 12:40 PM Folder
» [ triggers Today, 12:40 PM - Folder
» [ ATSEIRBase Sep 30, 2016, 9:16 PM —  Folder
» [ AirTravelBaselines Apr 21, 2016, 10:28 PM - Folder
» E org.airtravel.airtravel Apr 21, 2016, 3:00 PM Folder
» [ configuration Today, 12:05 PM Folder
» [ plugins Apr 21, 2016, 2:56 PM Folder
» (W readme Apr 21, 2016, 2:56 PM - Folder
> features Apr 14, 2016, 5:07 PM Folder
» |1 dropins Apr 14, 2016, 5:07 PM - Folder
W stemapp Apr 14, 2016, 5:07 PM 85KB8  Application
o artifacts.xml Apr 14, 2016, 5:07 PM 96KB XML document
> p2 Apr 14, 2016, 5:06 PM -~ Folder

1 item selected

5= Outline 2
An outline is not available.

hl 5 [lsimulation |} Designer {8 Anatysis

= o

Mo =en




Now lets do another disease...lets do 10 people of Flu
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Need new infector because it is 10 people
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Make sure that the disease matches the disease name you need.
10 people infected, in NY Queens, 36081
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Now make the Flu model (you have already created the baseline that you can
reuse)
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Now you need a new logger, flul0, but make sure you find the directory
Same “recorded simulations”, and change the disease from Ebola to flu
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Now you have all you need for a flu scenario...reuse sequencer, solver,
put the right Model, add the 10 flu infector, and the 10 flu logger
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Now run the model....10 flu...
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Here you can really see how the “Gain” changes the picture...you can see how
The disease spreads

& STEM File Tools Edit New  Search Run Window Help | |
M eoce STEM i -
O &S LSS YEBOE 7 | & DRvisis B > K4 !Slmmnbn i % Designer & Analysis
@ Graph Map 8 ={=)
Add Another View
H1N110 | Linear Scale | Gain x10.0
s L %
.‘ .
: »
£ 3
Gain Factor > 0.0000001
Logarithmic Scaling | 0.000001
v | 0.00001
Now Displaying Eages Draw Polygon Borders ‘ 0.0001
S Adjust Edge Thickness 0.001
H1N1.standard SEIR Compartment Mode! Ede Galh Factor - 0.01
human B Logarithmic Edge Scaling ‘3'1
< |
Labels Colors Mapping Reset View v 10
Reset Options 100
' o | 1,000
EpEcns | 10,000 |
R R = 100,000 =
'8, Simulation Control £2 Project Explorer & Scenarios O @ Time Series 82 & Phase Space 1 OOO 000

b dsm T
[3] EIN110
Status : Paused
e
(1831 Sina ¢ Wedl az 01 11189759 B85 2011y OO

I I o -

o
i




