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Forward Modelling Use Case

1. Production of synthetic seismograms for various Earth models
and earthquakes on a continental scale Requires the execution
of HPC simulation codes called solvers (Simulation).

2. The synthetic data may be compared with real observations
(Raw Data Acquisition, MISFIT)

3. Model updates and improvement (Inversion)
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Earthquake Simulation and Misfit Calculation
Data overview:

Synthetic Data: seismograms, plots, 3D Geometry,
Videos, KMZ packages, meshes and models.

(100 stations = 900 products and metadata )
6-10 GB for a SPECFEM3D simulation on 1000 cores ‘"

Raw Data: on demand access and staging of
observational data from EIDA: Earthquake Metadata,
Sensors Metadata, waveform on regional scale.
(At the moment all via the FDSN WEB API)




Software as a service via the VERCE Science Gateway

http://portal.verce.eu
VERCH
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Support for Workflow technologies
Data Management and Provenance System
Combine HPC/DI computing infrastructures

Synergy with the European Infrastructures (PRACE, EGI, EPOS)
Dedicated User Interfaces


http://portal.verce.eu
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VERCE Platform, Components Interaction
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VERCE Platform, Components Interaction

2 - HPC Simulation Results and provenance
management
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VERCE Platform, Components Interaction

Results and provenance
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VERCE Platform, Components Interaction

2 - HPC Simulation Results and provenance
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Multi Layered Workflow specification

Comprehensive pre-post processing framework across DI-HPC models

Platform Control Workflow:
1 sync: metadata preparation and

staging

compute: actual computation

prov: reads metadata,

updates prov repository,
intermediate data stage-out based on

prov (runtime)
cleanup: full data stageout and

Craph Edn Help

cleanups —————————



Multi Layered Workflow specification

Comprehensive pre-post processing framework across DI-HPC models
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compute: actual computation
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g Science Case Workflow (According to community preferences)
Extraction of user defined metadata and fine-grained
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Integration in Community Science Gateways

Integrated view of community webservices
via the Forward Simulation GUI
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1 Select Solver & OGC <StationXML>

User's Actions

2 Select Mesh e i <WuakeML>
3 Select Velocity Model
- I gUSE
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- Refrieve input . »3. = =i=E 6 Submit Workflow E in HPC
Reuse Input - = - resources

VERCE Science
Gateway

nce Production my?j )< “/

Credential Management Service

/,

Access Provenance =i e

B gt B Tt Das S

"\ Visualise Results = e e _©
: ]

, | ; \“Pata storage withi
= | e VERCE Federati



Support from PRACE and EGI partners

1. Grid Middleware: Globus, UNICORE.
- glLite not used in VERCE

2. Software modules available across resources.

- homogeneous management of software modules, including naming convention is
desirable

3. X.509 VOMS enabled certificates and web-based proxy generation tool!!

- EC requested to Evaluate a simplified access to limited resource, without having to
apply for a X.509

4. Special need for reserved resources could be pre-booked according to site
policies and special situations (Training, Reviews).
What is guaranteed after the end of the project?

10



VERCE BYOB Scenarios (Brew your own Bottle)

Federated AAAI System and user profiling that can be used across
data and resource providers, data management systems, science
gateways:

BYOB: Account activation, validation and authentication mechanisms
are required to authorise and trigger allocation of resources to users,
across the providers of the consortium.

Scalability evaluation based on available resources and outreach for
the supported HPC software.

BYOB: Exposing software as a service via a Science Gateway requires
somehow to provide clear information on the scale and the
possibilities offered by the platform to the users.
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VERCE BYOB Scenarios (Brew your own Bottle)

Some PRACE sites restrict incoming and outgoing traffic to GridFTP.
This prevented us to perform call to external HTTP webservices (GET/
POST).

BYOB: Exchanging small amounts of data with WEB APIs requires
staging phases through external systems talking GridFTP and hosting
mediation services towards HTTP end-points (FDSN, PROV).

Need of an Homogeneous and Web Friendly Data Management
System (WebDav interfaces, Front-end GUI, integrated DOI services)
BYOB: Rapid and interactive access to intermediate results and
metadata (runtime provenance) required to implement a solutions
based on external Data Management Systems, NoSQL tech and User
Interfaces.
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Browse provenance Access Data Products shipped from clusters
and workflows output to iRODS

(Integrated Rule-Oriented Data System)



VERCE BYOB Scenarios (Brew your own Bottle)

- Access to results Data should be sharable across users

- BYOB: We have secure folders assigned to each user in iRODS. Access
can be done via GridFTP (X.509) and Front-end GUI (login/pwd). We
have to implement a way to allow a controlled and shareable access
to these resources.

- Work Practice: Promote and support co-development

- BYOB: Sharing responsibility on implementation progress across
partners. ldentification of Task Forces, progress meetings with chair
turn-over (IT and Researchers), adoption of proper tools (eg. Trello).

14
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Misfit Calculation visce & @ Puic

To Do Doing Done Future Tasks

Woits
Data download + qualty check:
User want ask for data download as
ha'she fires the simulation. User
should be allowed to Choose
Détween a pradefined tmewincow
and a custom one. REQUIRED
DISCUSSION: Default Frequency
can be provided from the mesh
matadata Or USers SPecty a priorty
st All the components must be

avaiable
‘Ti
™ X EC

Possible priority selection:

As a User | want to be abie 0 select
stations from different providerns for
a run 50 that | don't have to do
multiple runs for that

Cata management for downlcaded

reorganize IRODS storage backend
¢ ‘ cata

Misfit font-end 2 - Py
deveiop a macro PE,

AG

MG

Misfit processing workfiow - 1
dspeldpy. dentification and
proguction of relevant PEs pius
parameftrisable graph.

Data Download in dspeldpy
Evaluating integration of Lion script
88 Jispeldpy Wi or single PE. To be
executed by a gUSE workflow
Workfiow gets in inpt & conf-file a
stationxmi, with station st and
bounding boxes and produces In
output the location of the Sles and
downiocaded stations metadata

Misfit processing worl
dispeldpy: Macro PE §

Misfit Frontend Submit code

AS M RWF EC

Data Download glUSE workflow: 10
Subenit dispeldpy job 10 anvy Cluster
with internet access on compute

nodes
= A

Upgrade glUse?

Q
i

AKX LF nr

X

Dispelipy workfiow for
post-processing data. This workflow

Msift script which consumes a Json

' vy A File &% an inpest file. This script has is abie 10 apply Mistt and Pyfiex
//u. . to read the trace’s information from functions, and i gets two menged
e ¥ < the JSON file, cut the races and figures (pyflex and mists) with the 3

apply the misfit function. A previous
version of the Misfit script, where
the traces are directly inside the
script, has been 198190 and shared
AS S00n as the new Misift script s

components (with the lsbels in each

) ¢ )
subfigure)

Misfit front-end 1 AKX M RF ©£C

Add a card
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Seismology Domain

usE X WS-PORADESHMA % m

dispel —‘ ' e

- Forward simulation
SPECFEM

- Misfit calculation

- Integrated FDSN

sorvices

Reusable Components

ALLLLS

GVIS WG SUPPVITUNG &1

IRODS federation MMONGodD oV and GridFTP
meladala slores

- Support Gateway functionality
- Support users in a range of tasks

\ - Workflows and Data-analyslis tools

- Execute in multiple contexts
with minimal interaction

- Scalable and oxtensible
data-handling capabilities

- Compatibility with EUDAT
and future EIDA plans




