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OUTLINE

• Technical presentation of PRACE-Italy seismic use case 

• Definition of the problem and set up of the workflow

• Solutions adopted within PRACE-Italy infrastructure

• DEMO

• Evolutions & strategies
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FROM SCIENTIFIC POURPOSE TO THE WORKFLOW
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Civil
Institution

Seismic 
scientific 

community

• Collection of codes
• Several input data
• Human work

- Clusters
- Local servers
- Local PCs

Challenge: scale all that work up to URGENT COMPUTING level

AUTOMATIC WORKFLOW

Seismic Hazard and 
Damage Scenarios
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WORKFLOW SETUP
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Inputs Outputs

Black Box 
PRE

PROCESSING
PROCESSING POST

PROCESING
200 chars 10 MB images

It’s only a computational problem! 

2h on 1000 cores

URGENT COMPUTING
Problem 2 – REDUCE THE TIME TO SOLUTION

Problem 1 – AUTOMATIZATION !
Good solutions 
Trade offs
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Problem 1 - AUTOMATIZATION
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Replicate the workflow on a cluster, we started from g100@cineca 

• Authentication
• Authorization
• Installations
• Licenses
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THE WORKFLOW
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Frontend VMOGS earthquake service

No interaction between user and backend 

backend g100

PRACE-Italy Infrastructure

Receive trigger from OGS service

Generate scripts and job files

Send the files to the backend

Submit the jobs

Retrieve the data from the backend

Monitor the status of the jobs

Expose the results on a web service

Archive of events

ssh ssh + slurmssh

We need  long-term ssh certificates !

Frontend
tasks
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DEMO
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DEMO
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DEMO
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DEMO
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DEMO
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DEMO
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DEMO
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DEMO
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DEMO
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DEMO
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DEMO
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WORKFLOW EVOLUTION
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Frontend VMOGS earthquake service

TeRABIT Infrastructure

Backend 2 leonardo

Backend 1 g100

Backend 3 INFN bubble

…

Frontend2 VM
80%

5%

Overcome problems
- Inavailability of cluster
- Inavailability of nodes

Role of frontend: simple orchestrator

Here we can exploit the capacity of 
the infrastructure
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Problem 2 – STRATEGIES to reduce the TIME TO SOLUTION
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OUR URGENT COMPUTING PROBLEM HAS TWO MAIN CONSTRAINTS

No dedicated nodes

Time increases with:
• magnitude (external parameter)
• accuracy (model requirement) 
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Problem 2 – Strategy 1: profiling and parallelization
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ANALYSIS:
• Profiling
• Scalability tests

SOLUTIONS:
• Parallelization
• Optimizations

Scalability tests about SPEED:

Very good 
scalability!

Parallelized code Saved time

python postprocessing routine 1h

fortran processing routine 8-9 days

Time hh:mm cpus

02:30 480

01:20 960

01:05 1200
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Problem 2 – Strategy 2: trade off about mesh
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The generation of mesh for SPEED with CUBIT
- Serial version takes some hours
- Parallel version: to be investigated

Use a set of 
precalculated meshes

We have to put in place the system
• Scientific discussion
• Operational implementation 

Problem Solution
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Problem 2 – Strategy 3: trade off about accuracy
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Decrease the accuracy in order to get early results.
For example:
• without topography
• using a rough discretization for Green Functions

This is an interesting task for our frontend:
• to submit a sequence of jobs to the backends, from the 

roughest to the finest
• then publish the results as soon as they are ready, and 

choose the one that at the moment is considered the 
best

Problem Solution
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Thank you
gbolzon@ogs.it, ezuccolo@ogs.it, 
f.pitari@cineca.it, 
l.rodriguezmunoz@cineca.it
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