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Abstract: The deliverable contains the description for the initial project dissemination material
activities. The EMPYREAN project website (https://empyrean-horizon.eu) was launched in
March 2024 and populated with relevant information about the EMPYREAN project. In
addition to the website, we have created social media accounts and dissemination materials,
e.g., project factsheet and presentation to help the dissemination of the EMPYREAN project.

Keywords: Project Presentation, Dissemination, Website, Social Media
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Disclaimer: The information, documentation and figures available in this deliverable are written by the
EMPYREAN Consortium partners under EC co-financing (project HORIZON-CL4-2023-DATA-01-04-
101136024) and do not necessarily reflect the view of the European Commission. The information in
this document is provided “as is”, and no guarantee or warranty is given that the information is fit for
any particular purpose. The reader uses the information at his/her sole risk and liability.

Copyright © 2024 the EMPYREAN Consortium. All rights reserved. This document may not be copied,
reproduced or modified in whole or in part for any purpose without written permission from the
EMPYREAN Consortium. In addition to such written permission to copy, reproduce or modify this
document in whole or part, an acknowledgement of the authors of the document and all applicable
portions of the copyright notice must be clearly referenced.
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1 Executive Summary

The deliverable describes the EMPYREAN project dissemination materials created for
advertising the project outcomes and advances. The website (https://empyrean-horizon.eu)
constitutes the main online tool for the dissemination of all relevant outcomes of the project.
Moreover, the website will present additional general information, news and events regarding
the EMPYREAN project.

The website went online on March 2024 (M2) according to the proposed timeline schedule.
There are twelve main pages, namely: “Home”, “Consortium”, “Vision”, “Objectives”, “Work
Packages”, “Use Cases”, “Public Deliverables”, “Publications”, “Communication Material”,
“News”, “Clustering”, and “Contact”. The website has been designed in such way that it is

easy for every user to find all the necessary information in an effective and accurate way.

In addition to the website, the project established other dissemination channels like social
media pages to enhance the project’s visibility and advertise the project activities’ outcomes.
Complementary, we have created dedicated communication material including (i) a factsheet
to summarize the main takeaway of the project concept, (ii) a project presentation to be used
by all the partners for presenting the EMPYREAN project in a unified manner, and (iii) the
newsletter to keep the potential EMPYREAN subscribers up to date with the project advances.

empyrean-horizon.eu 8/33



EMPYREAN
D7.1 - Factsheet, Project Presentation and Website Development

2 Introduction

2.1 Purpose of this document

This deliverable presents the initial set of EMPYREAN dissemination material produced to
advertise the EMPYREAN project. The package includes the website and the social media
accounts used by EMPYREAN partners for project dissemination and communication activities.
Moreover, the document contains the factsheet of the EMPYREAN project along with a high-
level presentation of the project.

2.2 Document structure

The present deliverable is split into five major chapters:

e EMPYREAN Website

e Social Media Accounts
e Factsheet

e Project Presentation

2.3 Audience

This document is public.

empyrean-horizon.eu 9/33
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3 EMPYREAN Website

The EMPYREAN website has been created and already hosts all the basic information
regarding the project and its partners; it can be reached at this address:

https://empyrean-horizon.eu

The site will be updated regularly by the site administrator (ICCS) who will be able to upload
public documents, news and publications, in order to maximize dissemination of the achieved
results and increase project awareness.

The EMPYREAN website follows a neat design that provides a modern feel and ease of access
for its various pages. The key features include:

attractive, user-friendly and professional design;
easy access to the key project information (objectives, work packages and use cases);

comprehensive presentation of the project consortium, by using links to each partner’s
webpage;

links to the project’s social media pages;

news and events pages to keep users up to date with the latest project developments;
“Communication Material” to present useful information regarding the project;
contact information;

ability to update the website’s content.

The structure of the EMPYREAN website is the following:

Home
Consortium
The Project
o Vision
o Objectives
o Work Packages
o Use Cases
Downloads
o Public Deliverables
o Publications
o Communication Material
News
Clustering

Contact

empyrean-horizon.eu 10/33
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As the project progresses, ICCS will continuously update the website content and possibly its
current structure to reflect project’s current state and ensure user-friendliness.

In what follows, we provide screenshots and a brief description of each page of the website.

Home Page

The EMPYREAN’s portal home page (https://empyrean-horizon.eu) in Figure 1, provides a
brief introduction to the project, the consortium members and the latest news. The header
and footer sections are the same for all the pages of the website and are always visible.

N
.@M PYREAN Home Consortium The project v Downloads v  News Clustering Contact m u n
2

EMPYREAN

TRUSTWORTHY, COGNITIVE AND
AI-DRIVEN COLLABORATIVE
ASSOCIATIONS OF IOT DEVICES
AND EDGE RESOURCES FOR DATA
PROCESSING

About EMPYREAN

EMPYREAN envisages a hyper-distributed computing paradigm. based
of collaborati

quality of s

Motivation
v v 4
The conventional way of dealing with This continuum is implemented usually T
loT data, is to push them to the cloud or as a monolithic pipeline that cannot seollective lodic that leads to systsmi
utilize edge resources, forming an loT- efficiently serve hyper-distributed and vide welfarer? ratity i needg’d
edge-cloud continuum. Al/ML-based applications. P Y
Consortium
s B Chocolate = | \iviks t
X S B b ) UNIVERSIDAD zetta () y
g: <INVIDIA.  PClou 112 DE MURCIA scale i FYYax
NYwes  IDEKO  NEC : Tractonomy
- vevaen Visarl: an vonngpancezoet
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Lates News

EMPYREAN Project kick-off
meeting

@)
0
O

Figure 1: EMPYREAN Home Page

The header (Figure 2) includes the EMPYREAN logo and the website menu, through which the
users are able to navigate to the individual pages. The "Project" menu option includes the
following four sub-sections: “Vision”, “Objectives”, “Work Packages” and “Use Cases”. The
“Downloads” menu option includes the following three sub-sections: “Public Deliverables”,
“Publications” and “Communication Material”. The footer (Figure 3) includes an
acknowledgment to the European Union’s Horizon Europe framework, the grant agreement
number and links to project’s social media accounts (i.e., Twitter, LinkedIn, YouTube).

N
'@M PYREAN Home Consortium The project + Downloads v  News Clustering Contact u n
2
Vision
EMPYREAN Objectives

TRUSTWORTHY, COGNITI\ workrackages
AI-DRIVEN COLLABORATI' .. coe.
ASSOCIATIONS OF IOT DEviCE>
AND EDGE RESOURCES FOR DATA
PROCESSING

Figure 2: EMPYREAN website header section

This project has received funding from the European Union's Horizon Research & Innovation Action
@ @ (RIA) programme under grant agreement No 101136024,

EMPYREAN PROJECT

Figure 3: EMPYREAN website footer section

empyrean-horizon.eu 12/33



D7.1 - Factsheet, Project Presentation and Website Development

.\
'@MPYREAN

Consortium

The “Consortium” page (Figure 4) provides basic information regarding the project partners

and links to their websites.

Consortium

%
-
s

s

INSTITUTE OF COMMUNICATION AND
COMPUTER SYSTEMS

Project Coordinator

BIl Chocolate
E)Cloﬁ

CHOCOLATE CLOUD APS

zetta
scale

ZETTASCALE TECHNOLOGY SARL

NUBIS IDIOTIKI KEFALAIOUCHIKI ETAIRIA

NEC

NEC LABORATORIES EUROPE GMBH

Institisut voor Landbouw-.
VIS~ 0N VORGINESONCrzott

EIGEN VERMOGEN VAN HET INSTITUUT VOOR

LANDBOUW- EN VISSERIJONDERZOEK

<A NVIDIA.

NVIDIA MELLANOX TECHNOLOGIES LTD

UNIVERSIDAD
&2 DE MURCIA
UNIVERSIDAD DE MURCIA

i ryax

RYAX TECHNOLOGIES

12cKO

MEMBER OF BASGUE RESEARCH
& TECHNOLOGY ALUANCE

IDEKO S COOP

Tractonomy

TRACTONOMY ROBOQOTICS

Figure 4: Website section “Consortium”
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Vision
The “Vision” page (Figure 5) presents briefly the EMPYREAN concept and the overall vision of
the project.

Vision

EMPYREAN aims at creating a collaborative An Association will constitute a secure execution environment where
& autonomous computing ecosystem over v the trust between data generating and data processing entities will be

heterogeneous resources, different providers and v continuously validated, while identity and data access management

connectivity types will assure controlled access and confidentiality of data among

different organizations

In this way, federations of collaborative resources will be

created, referred to as loT-Edge Associations or simply v The EMPYREAN platform will be empowered by automated tools and

Associations mechanisms for seamless interconnection, efficient data processing of
ML-workloads and secure distributed edge storage

%

This Association-based continuum will balance

computing tasks and data locally inside an Association , Technologies will be developed for Associations-native application

as well as between federated Associations development and deployment, for Al-driven value extraction of high
volume and dynamic loT data

%

Cooperative, Trusted and

EMPYREAN o‘ %\é&é @) QD %é% @ @ A"tDnomoussel:xi;:z-mstributed

Platform
o Cognitive loT-Edge Analytics & Security &  DataStorage&  Green &
0 i i Privacy Processing Energy-ware
Factories, Warehouses, Private Edge Small Edge DCs Multiple Providers

< Fields, Offices
; .s. R d
aﬁa & E =

8K e o moE EE )
‘ )

FAREDGE | \ cLouD )

SpNoj|) pajelapad B
suopejossy agp3-10]
loT — Edge — Cloud Continuum

ON-DEVICE \ ON-PREMISE [ DEEP EDGE

Associations

loT-Edge-Cloud Infrastructure

Figure 5: Website section “Vision”

Use Cases

The “Use Cases” section (Figure 6) presents an overview of the EMPYREAN use cases along
with the expected important limitations that EMPYREAN is expected to address.

empyrean-horizon.eu 14/33
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Use Cases

Advanced manufacturing UC:

Aims at developing a system able to perform process monitoring in
robotic machining cells

Smart agriculture UC:

Aims at developing a Soil Organic Carbon (SOC) process to assess the soil
state in agriculture fields

Warehouse automation UC

Aims at developing technologies to operate fleet of robots for order
picking functions in warehouses

A South Korea based UC

in smart factories will further showcase the use of the EMPYREAN
platform in international scenarios

Figure 6: Website section “Use Cases”

empyrean-horizon.eu 15/33
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Objectives and Work Packages

The first section (Figure 7) enumerates the project objectives, while the second one (Figure 8)
presents a short description for the project Work Packages.

Objectives

o ]

Objective 1: Objective 2:

Enable collaborative autonomy Cognitive Associations, speculative
in the IoT-edge-cloud resource orchestration and Al-driven
continuum adaptability

o ©

Objective 3: Objective 4:

Ensure security. privacy and multi- Build mechanisms for efficient IoT

party-trust in the loT-edge-cloud data processing of ML-workloads

continuum and hyper-distributed applications

o o

Objective 5: Objective 6:

Workflow-based, Al- Demonstrate the capabilities of the
augmented application EMPYREAN platform in supporting
development and seamless hyper-distributed. highly-demanding and
control and deployment on the dynamic applications

edge-cloud continuum

Figure 7: Website section “Objectives”

Work Packages

1 1 28.1 1 36

Project Technical and Administrative Management ICCS

2 Use Cases Analysis, System Requirements and Overall Architecture 6 RYAX 57.5 1 12
3 Security, Trust and Seamless Data and Computing Management 4 umu 98 4 26
4 Decentralized Intelligence, Application Development and Deployment 1 ICCS 94 4 26
5  Platform Integration and Use Case Development 5 ZSCALE 87.5 13 36
6  Use Cases Demostrators and EMPYREAN Evaluation 8 IDEKO 54.5 25 36
7  Business Modelling, Dissemination, Standarization and Exploitation 2 NVIDIA 53 1 36
8 Total PMs 473

empyrean-horizon.eu 16/33
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WP1: Project Technical and Administrative Management

WP3: Security, Trust and Seamless Data and
- Computing Management

1

- WP4: Decentralized Intelligence and
Application Development and Deployment

|

- WPS5: Platform Integration and Use Case
Developments -

|

WP6: Use Cases Demonstrators
and EMPYREAN Evaluation

WP2: Use Cases Analysis, System
Requirements and Overall Architecture

|

WP7: Business Modelling, Dissemination,
Standardization, Exploitation

Figure 8: Website section “Work Packages”

Public Deliverables and Publications

The “Public Deliverables” and “Publications” sections contain information regarding the
publications performed by the partners in the context of the EMPYREAN project. Moreover,
the public deliverables will be available through the respective section. Both sections will be
updated regularly throughout the duration of the project.

Communication Material

The “Communication Material” section (Figure 9) provides easy access to dissemination and
communication content. It will include all public dissemination documents. Currently, there are
available for download the project factsheet, the EMPYREAN presentation, and the initial
newsletter. New material, including a project video, will be added as the project progresses.

Communication Material

u —2—
=
{t pay

EMPYREAN Logo Pack EMPYREAN Factsheet EMPYREAN Presentation
EMPYREAN Video Presentation Press Releases Newsletter
Not yet available Not yet available Not yet available

| Joone |
RRA

EMPYREAN Video Demostration

Not yet available

Figure 9: Website section “Communication Material”

empyrean-horizon.eu 17/33
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News

The “News” section (Figure 10) includes news relevant to the project in the form of short, concise
headings with additional links where necessary.

News

Launch Event: showcasing the
future of innovation in Al, Data,

& Robotics

22 February 2024
Q© , 9:00 - 14:00 (CET)

EMPYREAN 1st Plenary EMPYREAN in Adra - Al- EMPYREAN Project kick-off
Meeting Data-Robotics-Association meeting
READ MORE » READ MORE » READ MORE

Figure 10: Website section “News”
Contact

The “Contact” section (Figure 11) provides information (email, phone and address) for contacting
the EMPYREAN project coordinator. An e-mail message application is also available through which
it is possible to communicate directly with the coordinator.

Contact

® Prof. Emmanouel (Manos) Varvarigos

15780, Zographou Campus School of Electrical
O Computer and Computer Engineering New premises,
3rd floor, Room: B.3.6

B vmanos@mail.ntua.gr

Follow us on social media

Figure 11: Website section “Contact”

empyrean-horizon.eu 18/33
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4 Social Media Accounts

EMPYREAN has established accounts at various social networking platforms, such as
Twitter/X, Linkedln, and YouTube, as additional dissemination tools. ICCS created and will
manage the following social media accounts and groups.

Twitter/X

EMPYREAN Twitter/X account (Figure 12) is available at the following address:

e https://twitter.com/empyrean he

=%k QRO Y =

L P |

T \ B 5

ﬁ B i pimg_ T—— 22 us - i 3
B! 3 .

. . " b) . l / \ |

e ke u.ouo : Associations
T T-Edge-Cloud Infrastructure
k Edit profile

EMPYREAN HE Project

@empyrean_he

HE project. EMPYREAN: Trustworthy Cognitive & Al-Driven Collaborative
Associations of loT Devices & Edge Resources #EUfunded (G.A. no. 101136024)

Joined February 2024

48 Following 19 Followers

Posts Replies Highlights Articles Media Likes

.z=s, EMPYREAN HE Project @empyrean_he - Feb 29
1\/ EMPYREAN Project was presented in @Adra_eu_ Launch Event: showcasing
the future of innovation in Al, Data, and Robotics.

i TRUSTWORTHY, COGNITIVE AND Al-
'@M PYREAN DRIVEN COLLABORATIVE ASSOCIATIONS
k/ OF 10T DEVICES AND EDGE RESOURCES

FOR DATA PROCESSING
empyrean-horizon.eu

nnklm\:u 2023-DATA-01-04: Cognitive Computing Continuuny. Intelligence and automation foe more
rocessing (Al data and robotics partncrship)

escarch and Innovation Action (RIA)
01 February 2024 - 31 January 2027

‘VTWW - ~\ IDEKO

o 02 Qa ih 22 [ A

.@ EMPYREAN HE Project @empyrean_he - Feb 29
< Welcome to the EMPYREAN account! Follow us to get information about
the @HorizonEU EMPYREAN Project.

Figure 12: EMPYREAN Twitter/X account home page

empyrean-horizon.eu 19/33
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The project follows 47 other accounts (Figure 13), while it has 19 followers (Figure 14),
including other EU projects and relevant initiatives.

(LR L]

PuCaksal

Er T

(o

INTEND

@INTENDproject Follows you
INTEND @HorizonEU project is bringing the next-level human-like
intelligence into the cognitive continuum, allowing it to adapt, think and
talk like human

Following

PlCaboo i
@ProjectPICaboo Follows you Following
@HorizonEU project aiming to develop novel optical building blocks able to
be utilised in a wide range of applications. @Photonics21 #PhotonicsEU
#Photonics

3PEAT-ICT
@ICT 3PEAT Follows you

@HorizonEU funded project (G.A. no.780502) aiming to invest on 3D
photonic integration platform for a multipurpose platform

Following

P Followin

@SEER_Project Follows you g

Smart self-monitoring composite tools

ELOQUENCE Al i
Following

@eloquenceai Follows you

Multilingual and Cross-cultural interactions for context-aware, and bias-
controlled dialogue systems for safety-critical applications

robegs lowi
@robegs Follows you Following
Program manager (cybersecurity) at NEC labs Europe. Data Scientist. Real

Madrid supporter.

MaraMediterra

. Followin
@MaraMediterra Fellows you g

& {~ Safeguarding the livelihood of rural communities & the environment
in the Mediterranean through #NbSs Funded by @PrimaProgram,
supported under @EU_H2020.

IMOCO4.E

@IMOCQAE Follows you

IMOCOA4.E strives to provide vertically distributed #edgetocloud
#intelligence for machines, robots and other #humanintheloop cyber-
physical systems.

Following

Figure 13: EMPYREAN follows many Horizon Europe projects, respective initiatives and open-source projects

empyrean-horizon.eu
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LinkedIn

MaraMediterra

. Followin
@MaraMediterra Follows you 8

& F Safeguarding the livelihood of rural communities & the environment
in the Mediterranean through #MNbSs Funded by @PrimaProgram,
supported under @EU H2020.

IMOCO4.E
@IMOCOAE Follows you
IMOCOA4.E strives to provide vertically distributed #edgetocloud

#intelligence for machines, robots and other #humanintheloop cyber-
physical systems.

Following

EdgeAl olow
@EdgeAl_ Follows you ollowing

Edge Al Technologies for Optimised Performance Embedded Processing

robegs

Followin
.@robegs Follows you 8

Program manager (cybersecurity) at NEC labs Europe. Data Scientist. Real
Madrid supporter.

ELOQUENCE Al i
. Following
@eloguenceai Follows you

Multilingual and Cross-cultural interactions for context-aware, and bias-
controlled dialogue systems for safety-critical applications

SEER ot

@SEER_Project Follows you ollowing

Smart self-monitoring composite tools

3PEAT-ICT .
Following

@ICT 3PEAT Follows you

@HorizonEU funded project (G.A. no.780502) aiming to invest on 3D
photonic integration platform for 2 multipurpose platform

Figure 14: EMPYREAN followers

The LinkedlIn account of EMPYREAN (Figure 15) is available at the following link:

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

empyrean-horizon.eu
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EMPYREAN Project (Horizon Europe)

HE Project Trustworthy Cognitive & Al-Driven Collaborative Associations of loT Devices & Edge Resources
(G.A. 101136024)

D

@ Panagiotis & 2 other connections follow this page
Y
(v Fotiowing ) (=)

Home About Posts Jobs People

About

EMPYREAN: Trustworthy, Cognitive, and Al-Driven Collaborative Assaciations of loT Devices and Edge
Resources for Data Processing. EMPYREAN proposes a new hyper-distributed computing paradigm, based
on federations of collaborative and heterogeneous loT devices and edge/cloud resources acros ... see more

Show all details =

Vs
Page posts @
;©' EMPYREAN Project (Horizon E... ;©' EMPYREAN Project (Horizon E...
< ‘® F e ®
EMPYREAN Project (Horizon Europe) kick-off EMPYREAN Project (Horizon Europe) was
meeting took place virtually on 8th February 2024. presented in Adra - Al-Data-Robotics-Association
A nice start for a great Horizon Europe project ! Launch Event: showcasing the future of il ...see more

B 3 7

Launch Event: sﬁ'owcasing the
future of innoy~ Qn in Al, Data,

& Robotics \ /

iit 22February2024
@, 9:00 - 14:00 (CET)

Launch Event: showcasing the future of innovation in
Al, Data, and Rob...

»o',? be.com
L ® 2 X D <~
Like Comment Repost Send Like Co Send
®0

Figure 15: EMPYREAN LinkedIn profile
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/@ EMPYREAN Project (Horizon Europe)

T\ /T n f'.: G‘) ers

EMPYREAN Project (Horizon Europe) kick-off meeting took place virtually on 8th
February 2024.
A nice start for a great Horizon Europe project !

© You and 6 others

@ v ‘ Like & Comment [Zl Repost
Figure 16: Kickoff dissemination through EMPYREAN LinkedIn page

YouTube

The Official Video Channel on YouTube of EMPYREAN (Figure 17) is available at the following
address:

e https://www.youtube.com/@empyreanheproject
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Figure 17: EMPYREAN YouTube channel home page
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5 Factsheet

Trustworthy, Cognitive and Al-Driven Collaborative Associations
of l1oT Devices and Edge Resources for Data Processing
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EMPYREAN envisages the creation of federations of collaborative resources, Associations,
that will provide a secure execution environment by utilizing distributed, cognitive and
dynamic Al-enabled decision-making to provide scalability, resiliency, energy efficiency and

quality of service.
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Project Title: Trustworthy, Cognitive and Al-Driven
Collaborative Associations of loT Devices and Edge Resources
for Data Processing

Grant Agreement no: 101136024

Topic: HORIZON-CL4-2023-DATA-01-04: Cognitive
Computing Continuum: Intelligence & automation for
efficient data processing

Duration: 01/02/2024 —31/01/2027 (36 months)
EC Contribution: 4,673,541.7€

Project Coordinator: Prof. Emmanouel (Manos) Varvarigos
ICCS/NTUA
vmanos@central.ntua.gr

Project Website: empyrean-horizon.eu

Social Media
o https://twitter.com/empyrean_he
e https://www.linkedin.com/company/empyrean-project

Consortium:

The Challenge

Internet of Things (loT) devices equipped
with various sensors and mobile or
stationary units mounted with computing
and storage capacity, like robots, are
recognized today as key for the realization
of cyber physical systems, smart cities and
spaces, providing critical services and
business intelligence in a variety of user
contexts and sectors. The conventional
way of dealing with data generated and
exchanged by loT devices is to utilize jointly
edge along with federated cloud resources,
thus forming an loT-edge-cloud
continuum. Yet, when this continuum is
implemented as a monolithic pipeline, it
cannot efficiently serve the emerging
hyper-distributed applications.

Vision

EMPYREAN aims to create a collaborative
autonomous computing ecosystem over
heterogeneous resources, different
providers and connectivity types. It will be
supported by a seamless, distributed and

Al-enabled control and management plane
across the loT-edge-cloud continuum,

which will enable 10T/lloT devices and edge
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resources to operate in a location (e.g., factory, warehouse, agricultural field) and dynamically
and autonomously cooperate through EMPYREAN’s Associations. These distributed Associations
will underpin the ubiquitous compute, storage and communication needs of current and future
hyper-distributed, dynamic, and time-critical applications through the provision of a distributed
fabric controlled by decentralised intelligence and innovative management techniques.
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EMPYREAN general concept and vision
Project Objectives

An Association is a collection of loT devices, multilayer edge resources and federated cloud
platforms that dynamically and autonomously cooperate via a sophisticated coordination
framework. Their operation will be empowered by a cognitive platform and will also be coupled
with identity and access management
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driver that drastically improves small- Association
message transfer performance. EMPYREAN Applications’ lifecycle workflow in EMPYREAN

also contributes to workflow-based, Al-

augmented application development and seamless control and deployment on the edge-cloud
continuum. EMPYREAN will demonstrate its advanced innovative capabilities through three
well-defined use cases that involve device- and data-rich applications in advanced
manufacturing, smart agriculture and warehouse automation. Also, a South Korea based use
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case in smart factories will further showcase the use of the EMPYREAN platform in international
scenarios to ensure a guaranteed level of interoperability and portability.

Expected Impact

EMPYREAN’s modular-by-design approach supports the creation of a plethora of services that
can be placed in the center of an innovative market ecosystem, which drives business
innovation and enterprise transformation. IMPACT 1: EMPYREAN will play a crucial role in EU’s
strategic autonomy, in its effort for the edge/cloud dominance. IMPACT 2: EMPYREAN unique
technological advancements, their application in diverse key sectors (manufacturing,
agriculture and warehousing) through the UCs will substantially contribute toward the
realization of Europe’s Digital Decade targets by 2030, while benefiting EU industry roadmap.
IMPACT 3: EMPYREAN is committed to promote interoperability and portability at every stage
of the innovation process, towards an EMPYREAN-based open ecosystem. 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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6 Project Presentation

The EMPYREAN high-level project presentation is presented in the following pages.

/\ TRUSTWORTHY, COGNITIVE AND AI-DRIVEN

k MPYREAN COLLABORATIVE ASSOCIATIONS OF IOT DEVICES
& AND EDGE RESOURCES FOR DATA PROCESSING

Project Presentation

Call : HORIZON-CL4-2023-DATA-01 Grant Agreement no: 101136024
Topic : HORIZON-CL4-2023-DATA-01-04 - Project start: 01/02/2024
Cloud Computing: towards a smart cloud Duration: 36 months
computing continuum Budget: 4,673,541.7
Type of Action: RIA Site: empyrean-horizon.eu
P
Project Administrative Information {(EMPYREAN

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

o 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 €

O O O O O O

EMPYREAN Project Presentation 2
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Motivation

INSTITUTE OF COMMUNICATION AND COMPUTER SYSTEMS — ICCS (Greece)
NVIDIA MELLANOX TECHNOLOGIES LTD — NVIDIA (Israel)
CHOCOLATE CLOUD APS — CC (Denmark)

UNIVERSIDAD DE MURCIA — UMU (Spain)

ZETTASCALE TECHNOLOGY SARL — ZSCALE (France)

RYAX TECHNOLOGIES — RYAX (France)

NUBIS IDIOTIKI KEFALAIOUCHIKI ETAIRIA — NUBIS (Greece)

IDEKO S COOP — IDEKO (Spain)

NEC LABORATORIES EUROPE GMBH — NEC (Germany)

INSTITUTE FOR AGRICULTURAL, FISHERIES AND FOOD RESEARCH — EV ILVO (Belgium)

TRACTONOMY ROBOTICS BVBA — TRAC (Belgium)

N
@MPYREAN

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.

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

It is clear that more local decisions and a collective logic that leads to system-wide

welfare optimality is needed.

o 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

empyrean-horizon.eu

28/33



.\
@MPYREAN

D7.1 - Factsheet, Project Presentation and Website Development

AN
EMPYREAN Vision {EMPYREAN

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

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

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

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

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

O Perception of a unified, adaptable, low latency, efficient, reliable and trustworthy virtual execution
environment.

O Development activities:
EMPYREAN
Association

S EMPWREAN _ - — — — —. EMPYREAN
Assagigtiem

= Security, Trust and Seamless Data and
Computing Management

m Decentralized Intelligence, Application
Development and Deployment

= EMPYREAN Aggregator

Ve ©  on-premise/micro edge

g E deepedge

EE; faredge

EMPYREAN Project Presentation 6
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EMPYREAN Objectives {(EMPYREAN

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

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

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

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

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

O Objective 6: Demonstrate the capabilities of the EMPYREAN platform in supporting
hyper-distributed, highly-demanding and dynamic applications.

EMPYREAN Project Presentation 7

X
EMPYREAN (3+1) Use Cases {EMPYREAN

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

O Advanced manufacturing UC o .
= Developing a system able to perform process monitoring in robotic machining cells. |
= Demonstrate EMPYREAN platform as a key enabler for the ongoing industrial revolution. .ﬁ.
7
—
-

O Smart agriculture UC
= Developing a Soil Organic Carbon (SOC) process to assess the soil state in agriculture fields.
= Demonstrate a revolutionary way to monitor and manage soil health, leading to more sustainable [
and efficient agricultural practices. SMART
O Warehouse automation UC -
= Developing technologies to operate fleet of robots for order picking functions in warehouses. K g
= Demonstrate secure and trusted interconnection of warehouses served by distributed Associations.
=

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

EMPYREAN Project Presentation 8
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EMPYREAN Ecosystem {(EMPYREAN

O 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.

O EMPYREAN platform key building blocks: EMPYREAN Association
Aggregator
= APl Gateway o I )
= EMPYREAN Orchestrator {g} ‘.* %ég

APIGateway  Orchestrator  Security Telemetry

m Decision Engine
o7 5B
= Edge Storage Gateway @3 . =
m Data Distributor ‘m,.?.';,"m R P conrol
= Security & Privacy Lot : ¥ Monitoring
£ H H
= Telemetry Engine s 82 | e
i [ ] |-
= CTlEngine -, Workdoad,
: , S weikions
= Analytics Engine "ﬁ — ore
= EMPYREAN Controller ;f{
|
m Service Development Kit s
EMPYREAN Project Presentation 9
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EMPYREAN Lifecycle {EMPYREAN

O EMPYREAN Associations and Hyper-Distributed Applications.

O Seamless deployment, cognitive orchestration and autonomous adaptability.

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

O Lifecycle:
m Step a: User provide application workflow-based description EMPYREAN Registry Workflow Manager  _EMPYREAN SOK
and high-level deployment requirements. £ swpa | TPTECE o -
= il & - - 7
m Step b: EMPYREAN Aggregator decomposes high-level ;* E@% Requirements Design ‘Farkiging
requirements into specific service goals. step b
W Aggregator
m Step c: Assign application workload to resource in one or - o _ Stepc
multiple  Associations, involves cooperation  among ﬁ ‘% >
Aggregators in different Associations. Tangi O Ss

m Step d: Aggregator forwards low-level infrastructure-specific
deployment objectives to Local Orchestrators.

Association(s)

loT - Edge- Cloud Resources

m Step e: Distributed service assurance mechanisms, based on Assaciation
real-time telemetry, trigger re-optimizations.
EMPYREAN Project Presentation 10

empyrean-horizon.eu 31/33



I\

o7
@MPYREAN
D7.1 - Factsheet, Project Presentation and Website Development v

R
EMPYREAN Methodology {(EMPYREAN

O Phase 1 - Initiates technical work:

m UCs detailed definition and analysis

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

- - Architecture Research r ( \
initial Analysls &Req & & Testin & Evaluation
O Phase 2: e nctusctae vutriten | Ionao neme | | Tig || =
-SoTA - Specification: -wr3 . P;it:wm \Tntegréhun - Testbeds Setup
H R B o = nen| R - Platform Testing - UCs Demonstration
= Detailed SERRANO architecture ;::j,zﬂf.(,ﬂ \cn‘:'x;; " ,rrmo, - EMPYREAN Releases: - UCs Evaluation
A i A - « Use Cases Definition KPIS - Feedback for Final .-Flm:;:ll!;‘dm).iul\[M!G] —EMP!’RE‘I'\N: |
= Ensure integration and interoperability - Ovrall pecfctions | | ~UCS Techncal Architecture i I Ceclrrm
. . A Two iterations
O Phase 3 - Implements innovations . Refinements, incremental releases
Adaptation & Refinements
0 Phase 4 - Integrates and verifies C Dissamination and Exploltation )
technological developments
O Phase5:
m Full functionality demonstration
m High impact components identification
EMPYREAN Project Presentation 11
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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.

EMPYREAN Project Presentation 12
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EMPYREAN Partner Roles (EMPYREAN
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\ TRUSTWORTHY, COGNITIVE AND Al-
o M PYREAN DRIVEN COLLABORATIVE ASSOCIATIONS
K OF 10T DEVICES AND EDGE RESOURCES

d FOR DATA PROCESSING
Contact
Project Coordinator @ https://empyrean-horizon.eu
Emmanouel (Manos) Varvarigos @ https://twitter.com/empyrean_he

Professor, ICCS/NTUA

vmanos@central.ntua.gr

@ https://www.linkedin.com/company/empyrean-project
(®) https://www.youtube.com/@empyreanheproject
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