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Project Name: Trustworthy, cognitive and Al-driven collaborative associations of loT
devices and edge resources for data processing

Call identifier: HORIZON-CL4-2023-DATA-01-04: Cognitive Computing Continuum:
Intelligence and automation for more efficient data processing

Project Type: Research & Innovation Action (RIA)

Grant Agreement Number: 101136024

Project Coordinator: Institute of Communication and Computer Systems — ICCS
Duration: 36 months (01/02/2024 —31/01/2027)

Funding from the EC: 4,673,541.7 €

Total Budget of the project: 4,673,541.7 €
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Motivation @M PYREAN

O The conventional way of dealing with loT data, is to push them to the cloud or
utilize edge resources, forming an loT-edge-cloud continuum.

O This continuum is implemented usually as a monolithic pipeline that cannot
efficiently serve hyper-distributed and Al/ML-based applications.

O It is clear that more local decisions and a collective logic that leads to system-wide
welfare optimality is needed.

00 EMPYREAN proposes a new hyper-distributed computing paradigm, encompassing
heterogeneous loT devices and computing, storage and connectivity resources that
may belong to different providers at different segments of the continuum.

EMPYREAN Project Presentation 4




A
EMPYREAN Vision {(EMPYREAN

O

EMPYREAN envisions a collaborative autonomous computing ecosystem over heterogeneous
resources, different providers and connectivity types.

EMPYREAN will build federations of collaborative resources, the loT-Edge Associations.
Association will provide a secure execution environment.

Association-based continuum will balance computing tasks and data locally inside an Association as
well as between federated Associations.

EMPYREAN platform will provide interconnection, efficient data processing of ML-workloads and
secure distributed edge storage.
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EMPYREAN Concept {(EMPYREAN

O Transforming loT-Edge-Cloud continuum into a collaborative autonomous computing ecosystem.

0 Perception of a unified, adaptable, low latency, efficient, reliable and trustworthy virtual execution

environment.
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EMPYREAN Objectives {(EMPYREAN

0 Objective 1: Enable collaborative autonomy in the loT-edge-cloud continuum.

0 Objective 2: Cognitive Associations, speculative resource orchestration and Al-driven
adaptability.

0 Objective 3: Ensure security, privacy and multi-party-trust in the loT-edge-cloud
continuum.

0 Objective 4: Build mechanisms for efficient loT data processing of ML-workloads and
hyper-distributed applications.

O Objective 5: Workflow-based, Al-augmented application development and seamless
control and deployment on the edge-cloud continuum.

0 Objective 6: Demonstrate the capabilities of the EMPYREAN platform in supporting
hyper-distributed, highly-demanding and dynamic applications.
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EMPYREAN (3+1) Use Cases {(EMPYREAN

O High-demanding, safety-critical, dynamic, greatly impactful applications that pose
heterogeneous demands.

0 Advanced manufacturing UC < E
m Developing a system able to perform process monitoring in robotic machining cells. I
m Demonstrate EMPYREAN platform as a key enabler for the ongoing industrial revolution. ,ﬁ,

O Smart agriculture UC

m Developing a Soil Organic Carbon (SOC) process to assess the soil state in agriculture fields. -
m Demonstrate a revolutionary way to monitor and manage soil health, leading to more sustainable
and efficient agricultural practices. SMART

0 Warehouse automation UC -
m Developing technologies to operate fleet of robots for order picking functions in warehouses. | ") g
m Demonstrate secure and trusted interconnection of warehouses served by distributed Associations.
&-—j

0 A South Korea based UC in smart factories will further showcase the use of the
EMPYREAN platform in international scenarios.
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EMPYREAN Ecosystem (EMPYREAN

0O EMPYREAN Association is managed by an Aggregator.

O Multiple self-managed and interacting Aggregators form the management plane for the
envisioned distributed and Al-enabled Associations-based continuum.

EMPYREAN Association

0O EMPYREAN platform key building blocks:
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EMPYREAN Lifecycle {(EMPYREAN

EMPYREAN Associations and Hyper-Distributed Applications.

O

0 Seamless deployment, cognitive orchestration and autonomous adaptability.

O Distributed closed-loop control system and self-driven continuous adaptations.
O

Lifecycle:
. . . . . ; kfl
m Step a: User provide application workflow-based description — _EMPYREAN Registry WorkTow Wanager  _EMPYREAN SDK
and high-level deployment requirements. & Step a ? ! P -
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real-time telemetry, trigger re-optimizations.
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EMPYREAN Methodology {(EMPYREAN

0 Phase 1 - Initiates technical work:

m UCs detailed definition and analysis

O Incremental implementation and 1 2 3 o e
evaluation. \

- ) Architecture Research Integration i \if* Demonstration )
Initial Analysis & Requirements || & Development & Testing ' & Evaluation
. |
D Phase 2 i - Analysis: - Architecture Definition i - R&D Activities - Components Testing - Demonstrators Design
- SoTA - Specification: _WP3 - Platform Integration - Testbeds Setup
m Detailed SERRANO architecture - Use Cases (UCs) - Components -Wp4 i - UCs Demonstration
- Requirements - Interfaces - Use cases - EMPYREAN Releases: 1] - UCs Evaluation
. . . g - Use Cases Definition - KPIS ) ! - Feedback for Final - Initial (M18), Full (M30) || - EMPYREAN: ,
m Ensure integration and interoperability | -overaiispecifications | |~ -UCs Technical | Architecture -Gt - Overall Evaluation
Requirements | (Wpi WP4, UCs ) \ Final Release (MSS)J
. . A Two iterations |
O Phase 3 - Implements innovations | Refinements, incremental releases |
Adaptation & Refmements
H Dissemination and Exploitation )
0 Phase 4 - Integrates and verifies C P

technological developments

0 Phase 5:
m Full functionality demonstration

m High impact components identification
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EMPYREAN Impact {(EMPYREAN

O EMPYREAN’s modular-by-design approach supports the creation of a plethora of services.

O Impact 1: EMPYREAN will play a crucial role in EU’s strategic autonomy and in its effort
for the edge/cloud dominance.

O Impact 2: EMPYREAN unique technological advancements, their application in diverse key
sectors (manufacturing, agriculture and warehousing) will substantially contribute toward
the realization of Europe’s Digital Decade targets by 2030, while benefiting EU industry
roadmap.

O Impact 3: EMPYREAN is committed to promote interoperability and portability at every
stage of the innovation process, towards an EMPYREAN-based open ecosystem.

O Impact 4: EMPYREAN partners will promote the strategic industrial cooperation in Al/ML-
based data storage and processing that can benefit the EU industry roadmap.
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EMPYREAN Partner Roles {(EMPYREAN
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TRUSTWORTRHY, COGNITIVE AND AlI-
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@ https://empyrean-horizon.eu
@ https://twitter.com/empyrean_he

@ https://www.linkedin.com/company/empyrean-project

(>) https://www.youtube.com/@empyreanheproject
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