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Deliverable D4.2 SLICES infrastructure and services integration with EOSC
and Open Science — SLICES Interoperability Framework

1. INTRODUCTION
2. SLICES USE CASES OVERVIEW

3. RECOMMENDATIONS/ANALYSIS OF EOSC INTEROPERABILITY FRAMEWORK
3.1. EOSC INTEROPERABILITY CHALLENGES AND REQUIREMENTS
3.2. EOSC INTEROPERABILITY RECOMMENDATIONS and connection with EOSC
3.3. EOSC FAIR DIGITAL OBJECT AND PID FRAMEWORK * What infrastructure services from EOSC
3.4. EOSC PID ARCHITECTURE AND PID POLICY i e e
3.5. EXISTING PID FRAMEWORKS

SLICES Interoperability Framework —

Goals
* Requirements to SLICES interoperability

3.6. EOSC EDO METADATA MODEL * How to access EOSC data resource and

3.7. EOSC METADATA PROFILES how to publish SLICES data to EOSC?

3.8. CONCLUSION OF EOSC IF  What and how SLICES can contribute to
4. SLICES INTEROPERABILITY FRAMEWORK AND INTEGRATION WITH EOSC EOSC?

4.1. REQUIREMENTS OF SLICES-IF

4.2. SLICES-INTEROPERABILITY FRAMEWORK

5. SLICES INTEROPERABILITY COMPONENTS/DESIGN RECOMMENDATIONS
5.1. SLICES AAI

5.2. SLICES FDO AND PID INTEROPERABILITY

Why interoperate and connect with EOSC
* EOSC initiatives are accepted by ESFRI and EC

5.3 SLICES METADATA PROFILES * Mandatory in Horizon Europe proposals: DMP, FAIR,
5.4. PROPOSAL FOR SLICES APIS Open Science, PID/Zenodo, ORE (new) as well as
6. ADHERENCE TO THE OPEN SCIENCE PRINCIPLES ligison with EOSC

* EOSCis a model Federated Scientific Data

7. CONCLUSION :
Infrastructure and community
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Resource scheduling
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SLICES APIs

Computing and Storage
services
Resource Integration Service
composition

Resource discovery &
Marketplace

SLICES APIs
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SLICES-RI Research Landscape

Extensive digital
technologies

Supporting network
and compute
infrastructure

Multiple testbeds and
experimental facilities




Conceptual view of the SLICES Interoperability Architecture

* Provides vision and roadmap to achieving
interoperability with EOSC

SLICES Compound/composable services for verticals

SLICES Core services

* Resource discovery and description

® * Some services can be used from EOSC,
* Resource reservation * Automated experiment code generation 1 1 1 1
+  Resource configuration o e coce BCt some services will require APl with EOSC

. . " Experiment data validation and
* Resource monitoring and profiling

Correlation with other experiments se rViceS Of m eta d ata ma p pi ng

* Experiment control and orchestration

* User and group management
= Accounting and Billing Data storage
Data transfer

* Dashboard Data management services
* Documentation Data PID

Legal interoperability

Organizational interoperability

Technical interoperability Semantic interoperability

AAl Metadata catalogue

PID Semantic catalogue

Metadata Mapping,’translation of semantic and metadata
Security Ontologies

APls = UML/XML Schemas
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EOSC Status: Minimum Viable EOSC and EOSC Core

Architecture defining (infrastructure) components
 Metadata Framework (FAIR data enabling services)
* PID framework/Infrastructure and service
* Federated Authentication, Authorisation Interoperability (AAl) Framework
* Data Access framework
e Service Management and Access framework
 Open Metrics Framework

Demand from User community:

Modern Rl  platform  using recent
development by industry (for future
technology exchange)

Policy and Governance
* Shared Open Science policy framework
* A minimum legal metadata framework as
part of the FAIR compliance framework

) EOSC challenges: to incorporate recent
* An open metrics framework £ >

technology development into ERA

Portal providing web access to the EOSC services
EOSC is an important stage in the European Rl integration

— slices m——————
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EOSC Conceptual Architecture EOSC Docs

EOSC-Core

* Minimum architecture elements to enable the
Federation

EOSC-Exchange

* Evolving Federation to serve the needs of research

communities
* Widening to the general public and the private sector

EOSC Federation (RIs and e-Infra)
Research and Innovation Community
Minimal Viable EOSC (aka MVE)

*  Minimum Federation to bring value to users

»
o
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EOSC Interoperability Framework (Feb 5, 2021)

FAIR
igital
bject

Authentication and Authorization
Interoperability (AAI) framework

PID Framework

Metadata framework
e Resource and Provider Metadata profiles Service

Provider
Data access framework
Service management and access framework

Digital
Object

Open metrics framework * Defines 4 layers
. * Technical
Security framework * Semantic

* QOrganisational

Support framework . Legal

https://op.europa.eu/en/publication-detail/-/publication/d787ea54-6a87-11eb-aeb5-01aa75ed71al/language-en/format-PDF/source-194348068
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EOSC Interoperability Framework Feb 5, 2021

Technical ®* Open Specifications for EOSC Services.
(servicesbut .« A common security and privacy framework (including Authorisation andAuthentication
not yet infra) Infrastructure).

. Easy-to-understand Service-Level Agreements for all EOSC resource providers.
. Easy access to data sources available in different formats.

. Coarse-grained and fine-grained dataset (and other research object) searchtools.
« Aclear EOSC PID policy.

Semantic * Clear and precise, publicly-available definitions for all concepts, metadata anddata schemas.
(Metadata) . Semantic artefacts preferably with open licenses.

« Associated documentation for semantic artefacts.

. Repositories of semantic artefacts, rules with a clear governance framework.

« A minimum metadata model (and crosswalks) to ease discovery over existingfederated

research data and metadata.
. Extensibility options to allow for disciplinary metadata.
. Clear protocols and building blocks for the federation/harvesting of semanticartefacts

catalogues.

e CES | —————————————————————
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EOSC Interoperability Framework Feb 5, 2021
Leyer |Recommendaton

Organisational ¢ Interoperability-focused rules of participation recommendations.
. Usage recommendations of standardised data formats and/or vocabularies,and with their
corresponding metadata.
« A clear management of permanent organisation names and functions.
Legal * Standardised human and machine-readable licenses, with a centralised source of knowledge and
support on copyright and licenses.
. Permissive licenses for metadata (and preferably for data, wheneverpossible). And CCO preferred
over CC BY 4.0.
. ldentification of different parts of a dataset with different licenses.
« Clearly marked instances of expired or non-existent copyright, as well as fororphan data.
« EOSC-recommended licenses and their compatibility with Member States’ recommended licenses.
. Tracking of license evolution over time for datasets.
« Harmonised policy and guidance to dealing with cases where patent filing or trade secrets may be
compromised by disclosure.
« GDPR-compliance for personal data.
. Additional restrictions on access and use of data only applied in cases ofapplicable legislation or
legitimate reasons.
« Harmonised terms of use across repositories
. Alignment between Member States national legislations and EOSC.
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SLICES — EOSC Interoperability and Integration

 Solution in automated provisioning of infrastructure services and
instantiated virtual user environment provisioned on demand

* Leveraging platform architecture model

* Well developed by TeleManagement Forum DPRA (Digital Platform Reference
Architecture)

* Widely implemented by industry: Cloud providers, Platform providers
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Leveraging Platform Concept for Rl for Interoperability

* There is a need for defining and building new type of infrastructure for EOSC projects
* Current EOSC pilot projects successfully demonstrated inter-/multi-domain data integration/federation
* However, each pilot project built own underlying infrastructure

* Future EOSC/RI infrastructure should provide functionality
* (1) automate deploying specialized Rls with focus on scientific data integration
* (2) create a repository of infrastructure/services design patterns and common templates
 (3) facilitate cooperative/business relations between partners
* (4) apply governance and compliance policies by-design

* Learn from and leverage best industry practice and infrastructure development trends
* Hyperconverged Infrastructure and 5G e2e network slicing
* Telecom industry developed platform and cloud native models
* DevOps and SRE (Site Reliability Engineering) and extensions to DataOps/MLOps

= slices S e —
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Adopting TMForum DPRA

* TMForum DPRA (Digital Platform Reference Architecture) defines a telecom
services provider platform that allows delivering a fully functional service

platform/infrastructure for customers
* 1G1157 Digital Platform Reference Architecture Concepts and Principles v5.0.1, 21 July 2020
[online] https://www.tmforum.org/resources/reference/igl1157-digital-platform-reference-
architecture-concepts-and-principles-v5-0-0/
» Actualisation Platform is defined as the main DPRA component that enables creating customer/tenant
service ecosystem
* Implements platform economy concept

e Part of the TMForum Open Digital Architecture (ODA)

* 1G1167 TM Forum Exploratory Report ODA Functional Architecture, 31 Jan 2020 [online]
https://www.tmforum.org/resources/exploratory-report/ig1167-oda-functional-architecture-

v5-0/
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TMForum: Actualisation Platform View

Actualization Platform View

Marketplace/Broker Orchestrate Monetize

Catalog Fulfillment

Core Commerce Layer

Technical Components

Identity / Security Messaging / Hubs
PaaS Layer

l2aS Layer VStorage
Physical Layer Bare Metal Metal as a Service

Tenant Components

Core Commerce Components

Charging

The Actualisation Platform
Hyper-SCale components:
Datacenters (Cloud) . Com.mon infrastructure and platform
services
+ e Data and digital content services
e Catalog Lifecycle Management &
Federation Platform
Access Network * Integration, orchestration, and
DevOps
Jeie) * Security and Identity Management
* Core commerce services including
Fulfillment Platform Component
and customer facing services

Monitoring / Management

SDN / SD-WAN
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Virtual Rl

Develop & RI Users/Researchers Datasets,
Operate Archives
Virtual Rl and User Applications
Rl Portal Data Source Data Target
—|—| Portal, Catalog, FedID, Policy Ii L

\ 4 [

Actualisation Platform

Virtualised

Resorces

Federated Access Infrastructure & Tenant Management

Dev Env & Tools
* DevOps (Cl/CD)
* Templates &
Design Patterns
* API & Container
* DataOps/MLOps

Management &
Operation

* Service Catalog &
Lifecycle Mngnt

* Orchestration
(multi-lyr&domain)
* Auto & Optimisat
(Al enabled)

PRIaaS
Components

Service Prov &
Fulfilment
* SLA Mng
* Policy Provision
* User ID Provision

Infrastructure Services

(P/laas)

* Compute

* Storage

* Network

* |oT & Edge

* Monitoring

* AAIl & Federation

* Security (VPC,

VPN, PKI & Trust)

* Blockchain Perm

Data Services
* Directory
* Metadata, PID
* Sci Data Lakes
(Semantic)
* Data Ingest/ELT
* Data Exchange
(Data Marts)
* Provenance
* FAIR & Quality
Assurance
* Privacy
* ML/AI & DA

Datasets & Arch
* Research
* Technological

Composable Infrastructure Resource

Virtualisated
Resources

.......................................................................

i Physical resource (distributed, multi-provider)

e o et g 1

PRIaaS Architecture Model
(in progress)

Actualisation Platform Components

e Core Infrastructure Services (laaS & PaaS)
* Data Services

* Management and Operation, SRE

* Development Environment and Tools
* DevOps
* Templates and Patterns

» Service Provisioning and Fulfilment
» Datasets and Archives

* Federated Access Infrastructure + loT
Edge and Tenants Management

e Virtual Rls and Portal

——
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Discussion

* Involving professional ICT and infrastructure professionals in the EOSC
architecture and infrastructure development
* Combing bottom up and expert/top down approach based on industry best practices
e Avoid isolation from the industry developments and trends

* Introduce Virtualised User Environment architecture layer for instantiation of the
allocated/committed resources

» SLICES development to support for federated reproducible experimentation on
the whole scope of digital infrastructure technologies

[——
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