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Science and collaborations

“Black Hole Image Makes History; NASA
Telescopes Coordinated Observations”

A black hole and its shadow have been captured in
an image for the first time, a historic feat by an
international network of radio telescopes called the
Event Horizon Telescope.

“Collaboration is the key to cancer research”

To fight the disease effectively, researchers from across
the scientific spectrum and beyond must join forces.

BB 018, Neal Savage

TOGETH
SCIENC

lllustration by Oli Winward

“'Science is powerful” CAN

Science can solve some of the world’s most complex problems, but only
when the best ideas are brought together. #TogetherScienceCan

Acknowledge Luca Trani, KNMI & EPOS , ,
Trani, PhD Viva, 14-05-19


http://science.nasa.gov
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ICOS|&= VISION and STRATEGY

VISION

In the late 20205 COS is a state-of-the-art infrastructure providing high-quality
and relevant data for a broad spectrum of users who transform it for scientific
breakthroughs, and for knowledge for climate action. ICOS supports international
es with its highly appreciated data and knowledge, which further
ies the societal impact and relevance of ICOS, benefiting societies at large.

FACILITATING CURRENT AND FUTURE SCIENCE

City observatories
Detecting trends and understanding the drivers in land and ocean sinks
Land-use management for greenhouse gas mitigation

1€OS data and services

INTERNATIONAL COOPERATION for
increased impact and societal relevance

ENVRIs - synergies and scientific coverage
Cooperation with and contribution to international data and
other initiatives, e.g. WMO, UNFCCC

Developing a

STABLE DATA INFRASTRUCTURE
Maintain and improve quality of measurements with
comprehensive set of parameters

Optimal geographical network coverage and density

Interoperability across domains and with remote sensing
measurements, e.g. to validate satellite observations

FAIR data cycle, including citati
Stability of the RI

1COS COMMUNITIES

operating and developing the RI
Engaged operators.

User feedback and co-development
Stakeholder dialogue enhances policy relevance
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L. Schubert and K. G. Jeffery, New Software Engineering requirements in Clouds and large-scale 7
systems, |IEEE Cloud Computing 2 (1) 48-58, 2015.
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 what a communication is about

* precise terminology

Person
* precise properties
* precise relationships Location
* Representations
* how they are communicated
Depth

* Populations
* the instances in play

EQEvent




Clarifying the concepts in use TARE

Application Data Information
Domain Model System

Experts 77 A Experts 77 A Engineers

Conceptual
definition

—~ —
CRP Methodology

Representation Population

Acknowledge Luca Trani, KNMI & EPOS

10
Luca Trani, Malcolm Atkinson, Daniele Bailo, Rossana Paciello and Rosa Filgueira, Establishing Core Concepts for Information-Powered Collaborations, FGCS vol. 89, 421-437, 2018.
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Rapid Ground
Motion

* Methods psesmens
* purpose and processes
» conceptual inputs
* controls, parameters and active provenance
« conceptual results delivered
* Notations
* creation and refinement
« avoid distracting detail and lock-ins
» workflows as requests for action
» Workloads
* testing & validation
» steered production
« automated routine
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* primary, intermediate, evidential
* from human input, instruments, observations, simulations and analyses
* often standardised imperfectly
* every possible diversity
* Organisation and structure
* data models, metadata, storage systems, databases, document, latent
 optimised encodings
* Populations
* many, many instances growing in diversity, number and size
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* Collections Concept { }
* users create, build, manage and use them
* software works with them Person [ ]

* Representation
* sets, bags, tuples, trees, sequences, time series, ...
* optimised encodings, scientific databases
. Depth [ ]
* Populations

* many instances growing in diversity, number & size

Location { }

EQEvent { }

13
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DARE CMDC

* Delivering CMDC
* Focused and tuned

* for each community m W

* for each sub community

* for each discipline / role CMDC CMDC CMDC
- for groups and individuals ﬁ\ m ﬁ\ m m

» Context-sensitive API cMbC - CMDC CMDC cmpe ¥ cMDC
 for VREs, tools & GUIs

RA Rapid Assessment SS Seismic Source
EURODPEAN DPEN c4l Climate for Impact

CMDC Concepts, Methods, Data and Collections ?_3 SCIENCE CLOUD 15
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Others + DARE future: Tools & User interfaces

DARE API & Development kit

DARE Platform
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Virtualisation, Deployment, Orchestration & Monitoring

Domain experts
shape their context

Research
Developers
shape contexts

Platform
Developers
enable common
contexts

Data architects
& workflow gurus

Information system
engineers &
Resource managers
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The three DARE technology pillars

Researchers

Production context

Research
developers

DARE Knowledge Base
DKB

Workflows as a Service
Waa$S

Protected Pervasive Persistent
Provenance
P4

\—/

JARE
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Provenance Tools
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Data Dependency Graph

tracebw tracefw stateful crossrun  file  Incomplete (a)
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Data Detail / x

Output Metadata:

clipc:SWE_long_name: Snow Water Equivalent

Dimensions: {u'y": 721, u'x": 721, u'bnds": 2, u'time": 12}

clipc:lambert_azimuthal_equal_area_longitude_of_projection_origin: 0.0

clipc:SWE_grid_mapping: lambert_azimuthal_equal_a

Parameters :[{"kev";"wf"."val";"paramC"}]

MVYV - Monitoring and Validation

Focussed analysis: contextual monitoring,
diagnostics and validation.

Provides metadata and indication on the
production of materialised data, dependency
navigation, results management and discovery

Edges: Data Transfer

063 -login

B
100 500 1000 5000 10000 >10000

drachenfels-068 Nodes: Mappings

simple multi  mpi
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drachenfels-060

+ drachenfels-070

drachenfels-061 -

drachenfels-062

’ drachenfels-072 (a)

BDV — Bulk Dependencies Visualiser

Comprehensive analysis: user driven
perspectives on single executions of scientific
computations or involving many runs and users.
It highlights resources and data exploitation
patterns
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Local tokens for external entities
Local representations for internal entities

Concepts, Methods, Data and Collections

Dynamic populations: create, update, use, discard

Virtual: local control external action + DKB delta

Tailoring: import (view of) context,
import & align bundles +
new entities

Innovation: local + promotion or
branch & import of releases
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