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1. Simulation Data Lake: brief overview




What is the main purpose for which SDL was created?

@ Store large amounts of simulation data

Allow aCcCessS to data in order to facilitate reusability

Provide search capabilities to find data more efficiently




SDL Architecture

=
Modular architecture and Object Storage
= THREDDS
Hosted on CINECA's Cloud Infrastructure s || Updates catelog
> - o _|¥ DataStore
e
® Restful APIs =5 A 43
o Containerized services: IAM, Catalog, Async Processing
MINIO
=] +
® Data Store: MinlO &g = Service API o
o
o Compatible with S3 og®
L
o Object Storage _ e => >
DameAccess
® Metadata Store: PostgreSQL - PostGIS

o Data model i_‘ Sunmi!ts asseﬂismenls

= = =
o Enable data search ;;; ;’% Metadata Store =
PostgreSQL A
® |aaS & Container s n E o ’
= 32VCPU
o Docker, Docker-Compose . ro0TR e

o OpenStack




Data Model

Simulation
® Main Entities: Experiment |_Dataset 1 |
® Experiment
® Simulation LSim1 ) E:::-_::-_:-_: Dataset
o Workiow STr— [ Daissel e o
® Dataset Lo J [Datasetn ! )
LSim |
® A Dataset can be of the LSimn |
following types:
® Input | Dataset ... |
® Output | Dataset ... |
® Data product
® Input parameter

® A Simulationis the
execution of a Workflow
and contains input data
and the result of that
specific workflow run.




Mapping the data/metadata to the SDL data model and v.v. °

INJESTION SDL OUTPUT

METADATA METADATA

Input metadata in json format with The metadata file is output in:
schema described at the following link:

im hema?ajvStrict=tr

Data Model

- JSON format

- RO-Crate format to improve fairness
aspects especially interoperability

Or using a RO-Crate metadata file



https://sdl-dev.hpc.cineca.it/api/bulk-import/schema?ajvStrict=true
https://sdl-dev.hpc.cineca.it/api/bulk-import/schema?ajvStrict=true
https://sdl-dev.hpc.cineca.it/api/bulk-import/schema?ajvStrict=true
https://sdl-dev.hpc.cineca.it/api/bulk-import/schema?ajvStrict=true
https://sdl-dev.hpc.cineca.it/api/bulk-import/schema?ajvStrict=true

Additional functionalities

®  Experiment publication: Restricted, Open
access, Embargoed

® DOl minting and management
® ntegration with EPOS Data Portal

® OGC Services

® Uploading and downloading both data and
metadata (RO-Crate,...)

Workflow management (C\VWL files and diagram
visualisation)

Dashboard of KPIs: automated FAIR
assessment with F-UJI tool

Data proximity and integration with CINECA
HPC systems

Advanced search functionalities including
search by spatial and temporal coverage




How to access the SDL

8

WEB PORTAL
® User friendly interface

® Simple access to
data

® For non-technical
users

Command Line Interface

® For large quantities of
experiments,
simulations and
datasets

® For technical users

API

® Interact
programmatically

® Integration with other
services

® For technical users




2. Using the SDL: Web Portal




Web portal: Public Catalog

® Everyone can access

G ?NQUIRE Sim“latL°” User Guide signin
. . . e0-| Data Lake
® ltis possible to see the list of:
O Experiments Catalog
O SImUlatlonS ZAllfilters  M#Open Map Filter n o Newest X - [iJ
O Datasets
=D D D
) ) Samos Experiment 2020
¢ Only pUbIIShed experlments £# Samos earthquake, the largest seismic event in the eastern Aegean Sea.
are visible S ——
o
. Experiment 1
® The experiment can be e Experiment
published with some policies: cumsibyinnt S ——
O Restricted access =
Experiment 1
O Embargoed ee Experiment
O Public access W— ——

QIS of opeanca ] viaa |
® Available only limited features | couwmomsiewss [ ]




Web portal: Catalog

9 " " . .
® Logged users can see also non Geo-INGUIRE  Data Lake  Ustoice Admin - 2o
published experiments
Catalog
i Unpublished experiments can be EAllfiters  MIOpen Map Filter [ v Newest  x - [cee 0] 2]
seen by:
O the creator
O users who are part of the ExperimentSames s
e Experiment for tsunami simulations in Samos Area
same group as the creator
Created by Laura Lampariello | on: 20/12/2024 | Closed
O the collaborators
Experiment P
® The catalog is paginated, the list 2 Experiment For test
Of elements iS d|v|ded over Created by Laura Lampariel | an: 20/12/2024 | Closed
several pages I XD G
Test |
eetest
Craated by Laura Lamparielio | on: 20/12/2024 | Closed
Simulation Data Lake v0.4.0 -




Web portal: Catalog Filters

Filters

® Filtering by data type: Experiment, Iw _
Simulation, Dataset o ——
¢ Show/hide versions of experiments o
yyyy-mm-dd E
® Filtering by Access Status (Open Access, Publsing st
Restricted, Embargoed, Any), Temporal o
coverage, Keywords and License type e =
® Onlylogged users can search by:
O Publlshln%status (Published, Draft, = -
Any): whether an experiment has been

published or not

O Group: group with which the entity is
associated




Web portal: Experiment view

Simulation

g -
Geo-iN UIRE |DataLake  UserGuide Gruppo (>

« Experiments

@» Samos Experiment 2020 £dit Experiment
¥ Creator: Giuseppe Trotta .
Created on: 07/11/2024 16:54

{
= e le)| |
[

Edit Vel

n Add Simulation €

Download
&

Add Dataset o

Upload &,

Type to filter files Add version 0=

Filename = Status © Elements ° 1 objects
Data volume: 2 GB
@  BS_scenario00001 v 0 T
Versions
@  BS_scenario00002 v [ ]
V1.0.0 Created: 11/07/2024
SIMULATIONS
@ BS_scenario00003 v 0 T
B BS_scenaric00004 4 [ ] Experiment Details ~
DATASET —> B file X o LW Name: Samos Experiment 2020
Description: Experiment For tsunami

Authors:
* Giuseppe Trotta

Created at: 07-11-2024

Identifiers:

Simulation Data Lake v0.2.1 -




2. Using the SDL: Command Line Interface




Command Line Interface (CLI): Getting started °

® SDLCTL (Simulation Data Lake ConTroL)

® You can install it using two methods:

® 2 remote script

® in avirtual enviroment

® |[nstalling the CLI you will also install a Python 3 module (SDK) to perform CLI operations from within

Python code

® You can find the details of the steps to follow for installation at the following documentation link:

https://sdlctl.readthedocs.io/latest/getting_started/installation/



https://sdlctl.readthedocs.io/latest/getting_started/installation/

Command Line Interface (CLI): Commands

$ sdlctl experiment list

Cinzia experiment for metadata ON pls do NOT load any content

An example experiment.

Tsunami silumations

Testing upload service

This is another stupid test.

A test experiment after some refactoring.

This is another experiment created with the CLI in a more fancy way.
Just a simple test.

My first test experiment

ctl file up d -id 12 mpleSeM

Starting new upload of file: sampleseM

Starting new upload of file: sample50M

Resuming upload of file: sample50M

See the following documentation for the complete list of commands: https://sdictl.readthedocs.io/latest/reference/commands/



https://sdlctl.readthedocs.io/latest/reference/commands/

Wizard

Help researchers generate the metadata file

Through a guided procedure, it automatically generate an
experiment metadata JSON file by analysing the structure
of an input folder.

It maps folder hierarchy to metadata, detects patterns in
files and folders to minimize repetitive input, and guides

users through the classification process.

It is intended to be used with high item count for better
results.

Beta version

Documentation:
O h : Ictl.r h o/l ing_ wizar

A

;- ->

FOLDER

sdlctl wizard [PATH_FOLDER]

N

metadata.json



https://sdlctl.readthedocs.io/latest/getting_started/wizard/
https://sdlctl.readthedocs.io/latest/getting_started/wizard/
https://sdlctl.readthedocs.io/latest/tutorials/5-wizard/
https://sdlctl.readthedocs.io/latest/tutorials/5-wizard/
https://sdlctl.readthedocs.io/latest/tutorials/5-wizard/
https://sdlctl.readthedocs.io/latest/tutorials/5-wizard/

3. Using the SDL: API




experiment

A P I S p e CS l /api/experiments Create a new experiment

l /api/experiments Get experiments o v l
OpenAPI Specification l /api/experiments/{experiment_id} Getan experiment by id o v l
hﬂpS://Sdl.hpC.Clneca.|t/ap|/docs l /api/experiments/{experiment_id} Delete an experiment o v l
‘. /api/experiments/{experiment_id} Update experiment data o v ‘

upload ~

/api/experiments/{experiment_id}/files
DSBS Delete files whose name begin with a certain prefix in a given experiment (if path ends with /" it will look for ﬂ N
a directory to delete, otherwise, a file)

l /api/experiments/{experiment_id}/init-upload/{filename} inituploadofafie l

l /api/experiments/{experiment_id}/upload upload fie BV l l /api/experiments/{experiment_id}/files Getiistoffies foran experiment sV l
/api/experiments/{experiment_id}/complete-upload/{upload_id}/{key} /api/experiments/{experiment_id}/collaborators
POST = L v pi/exp p ¥
‘ - complete upload ‘ POST Add a to the experiment a 4
download ~
l POST /api/experiments/{experiment_id}/download/{filename} downlcad afie ~ l simulation e
. . ., . . . . /api/experiments/{experiment_id}/simulations -
l /api/experiments/{experiment_id}/init-download/{filename} N l ‘ Getr;" simu,‘;“ons T expe{rime:t -id} H 8 v ‘
Initialize download of a file
l e /api/experiments/{experiment_id}/simulations Create a new simulation o v l
‘ et /api/experiments/{experiment_id}/simulations Modify a new simulation .V ‘
/api/experiments/{experiment_id}/simulations/{folder_name} N
create a simulation folder or a simple folder



https://sdl.hpc.cineca.it/api/docs

3. SDL FAIR support




Improving FAIRness in the SDL

® Automated periodic FAIR assessment A
O  Ensures continuous monitoring and improvement o -

(@) F-UJI tool used to assess experiments FAIRness

e Incremental improvements: {@}
—/f RO-Crate
o doi Foundation
EP<OS

EUROPEANPLATEOBSERVINGSYSTEM

O  Agile, step-by-step enhancements to FAIR compliance




SDL FAIR details

® The first FAIR assessments using FUJI gave us a 5% score

® The result of a FAIR assessment performed recently on an SDL experiment:

Score earned: Fair level:
6 2 o
13
o ' Interoperable: dof6 ¢ moderate
12 O

11
Interoperable le Reusable: Sofé o)




SDL FAIR details / Findable

® Unique identifiers:

® yUuID

® Persistent identifiers:

® DOI (minting will be available soon)

® Metadata contains descriptive data to support findability:

® creator, title, data identifier, publisher, publication date, summary, keywords...

® EPOS Data Portal integration




SDL FAIR details / Accessible

® Data access levels specified in metadata

® Metadata and data are retrievable by their identifier

® Standardized communication protocol used to access data and metadata




SDL FAIR details / Interoperable

® Metadata is represented using a formal knowledge representation language

O RO-Crate

Why RO-Crate?

Lightweight, machine-readable metadata format
Facilitates interoperability and reusability
Widely adopted in research data management

Allows for CWL workflows representations using profiles such as Workflow RO-Crate



https://about.workflowhub.eu/Workflow-RO-Crate/1.0/
https://about.workflowhub.eu/Workflow-RO-Crate/1.0/
https://about.workflowhub.eu/Workflow-RO-Crate/1.0/

SDL FAIR details / Reusable

® Metadata specifies the content of the data

® Metadata includes license information under which data can be reused

® Metadata includes provenance information about data creation or generation




SDL FAIR details / User perspective

Findable:

® Searchable metadata catalog: Users can easily discover datasets using keywords, text
search, or other filters.

® SDL catalog explorable using:
O  Web application
CL

Python module

o O O

REST API

O  EPOS Data Platform (coming soon)

® DOI assignment (coming soon): Enables citation and persistent access to datasets.




SDL FAIR details / User perspective

Accessible:

® Clear access policies

® Standardized resource download mechanism: makes it easy to retrieve data
programmatically or manually




SDL FAIR details / User perspective

Interoperable:

® Standard/well known formats: users can work with data using familiar tools

® RO-Crate packaging: ensures metadata and data are bundled in a machine-readable,
structured way




SDL FAIR details / User perspective

Reusable:

® Rich metadata: users understand the context, origin, and structure of the data

® Clear licensing: users know how they can use the data




Useful information

® Dev: https://sdl-dev.hpc.cineca.it ® Request an SDL account using the following link:
O Development environment with 1T of storage https://sdI-

userguide.readthedocs.io/tutorials/Introduction/

O ltisthe mostupdated enviroment with features in
development

® Documentation

® Prod: https://sdl.hpc.cineca.it O  Web Portal: https:/sdl.hpc.cineca.it/docs
O  Production environment with 500T of storage O  Command Line Interface:

https://sdl.hpc.cineca.it/cli/docs

® Contacts: sdl@cineca.it



https://sdl-dev.hpc.cineca.it:7777/
https://sdl-dev.hpc.cineca.it:7777/
https://sdl-dev.hpc.cineca.it:7777/
https://sdl-dev.hpc.cineca.it:7777/
mailto:sdl@cineca.it
https://sdl-userguide.readthedocs.io/tutorials/Introduction/
https://sdl-userguide.readthedocs.io/tutorials/Introduction/
https://sdl-userguide.readthedocs.io/tutorials/Introduction/
https://sdl-dev.hpc.cineca.it/docs
https://sdl-dev.hpc.cineca.it/cli/docs

?
Geo-iNeUIRE

Thank you for your attention

Geo-INQUIRE is a joint effort of 51 institutions
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