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• EpiGraph

• Agent-based epidemiologic simulator

• Multiple COVID-19 variants

• Extended to model Influenza and RSV 

• Social model built from social networks and 

contact matrices

• Connections reproduce social particularities: 

day of week, time of day, profession, touristic 

season 

• Vaccination, waning immunity, etc.

epigraph.uc3m.es
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Background

• EpiGraph simulation scenario

• SARS-CoV-2 Omicron variant outbreak in Spain in November 2021

• Madrid city

• 3.5 million individuals
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CPU Communication I/O

• EpiGraph alternates

• CPU: 10 minutes (simulated time)

• Communication: every simulated hour

• I/O: every simulated day
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CPU Communication I/O

CPU I/O CPU I/O CPU

CPU I/O CPU I/O CPU I/O CPU I/O CPU I/O

• EpiGraph alternates

• CPU: 10 minutes (simulated time)

• Communication: every simulated hour

• I/O: every simulated day
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Background

ISC 2025 IXPUG Workshop 
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• Hercules

• Ad-hoc in-memory filesystem

• Dynamic capabilities

Background
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Model generation

8

1. Application monitoring and trace 

generation

Architecture
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Model generation
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1. Application monitoring and trace 

generation

2. Ad-hoc FS

Architecture
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Model generation
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1. Application monitoring and trace 

generation

2. Ad-hoc FS

3. Back-end FS

Architecture
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Model generation Dynamic optimization
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Architecture
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Architecture

Dynamic optimization
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EpiGraph execution1. I/O access on Hercules

Dynamic optimization
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EpiGraph execution1. I/O access on Hercules

2. Performance prediction

Dynamic optimization
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CPU time

● Long Short-Term Memory NN

● RMSE: 5,5

15

Communication time

● Low-pass filter

● RMSE: 1,3

Dynamic optimization
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EpiGraph execution1. I/O access on Hercules

2. Performance prediction

Dynamic optimization
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EpiGraph execution1. I/O access on Hercules

2. Performance prediction

3. Scalability model
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Dynamic optimization
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EpiGraph execution1. I/O access on Hercules

2. Performance prediction

3. Scalability model

4. Configuration points
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Dynamic optimization
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EpiGraph execution1. I/O access on Hercules

2. Performance prediction

3. Scalability model

4. Configuration points
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Dynamic optimization
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EpiGraph execution1. I/O access on Hercules

2. Performance prediction

3. Scalability model

4. Configuration points

5. Optimization process

Dynamic optimization
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● HPC4AI Laboratory, Universidad di Torino
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Evaluation



HPC-IODC Workshop: HPC I/O in the Data Center. ISC 2025

● HPC4AI Laboratory, Universidad di Torino

23

Evaluation



HPC-IODC Workshop: HPC I/O in the Data Center. ISC 2025 24

0

1

2

3

4

5

6

7

8

9

10

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10
0

10
5

11
0

11
5

12
0

12
5

N
um

be
r o

f C
O

VI
D

-1
9 

in
fe

ct
io

ns

Simulated day

Delta

Omicron

0.001

0.01

0.1

1

10

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10
0

10
5

11
0

11
5

12
0

12
5

C
om

pu
ta

tio
na

l i
nt

en
si

ty
Simulated day

CPU Communication I/O

Evaluation



HPC-IODC Workshop: HPC I/O in the Data Center. ISC 2025

● HPC4AI Laboratory, Universidad di Torino
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CPU vs communication times
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● Optimizing applications with varying performance is a challenge.

● Dynamic resource management (CPU and I/O) adds additional dimensions to 

the optimization problem.

● There is significant room for improvement!!

● The approach can be extended to other applications and file systems.

34

Conclusion
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