EpiSimdemics:
An Efficient Algorithm for Simulating the
Spread of Infectious Disease over Large
Realistic Social Networks
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Epidemiology

Computational Epidemiology
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Modeling the spread of infectious disease
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Burden of Infectious Disease
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Why an HPC solution is needed




Why Interaction-Based Models




Models shape thinking
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Simdemics:
High resolution network based modeling
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Step 1: Synthetic populations
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Step 2: Dynamic social contact network

Household:
Single Mother
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Person - Person Contact Network
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Step 3: Model disease propagation
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Step 5: Study Policy and Behavior




Sample Results

Epi-Curves

Vaccination, School Closure, Generic Social Distancing Vaccination, Generic Social Distancing

= = Replicate Mean = = Replicate Mean
Overall Mean <+« Overall Mean

Daily Infections
Daily Infections

Vaccination, School Closure Vaccination

= = Replicate Mean = = Replicate Mean
«++  QOwerall Mean

Overall Mean

Daily Infections
Daily Infections

N[

u YIRGINIA \' ; ~

BIOINF fJ ._u!:\.ll LI...S
BTITUTE

-l ll-lJll:l.l 1AZU —”




Sample Results

Standard Plot
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Performace - Weak Scaling
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Conclusions
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Where are we headed
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